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(Continued) — 


Invited, Reoeived and Accepted 


Braïla (Roumania), 57 

Bray, 121, 168, 692 

Bridgnorth, 558 | 

Brighton, 38, 197, 230, (Municipal School) 261, ®91, 
492, 590, 784 

Bristol, 25 

British Electric Traction Company, 455 

Brtinn (Austria), 292 

Bulgarian Post and Telegraph Department, 56 

Burnley, 558, 657, 878 

Butzbach, 122 

Caledonian Railway Company. 121, 103, 199 

Cardiff, 57, 657 

Carlisle, 418. 455, 492, 522, 764 

Central London Railway, 168, 357 | 

Chelsea Electricity Supply Company, 492, 7" 

Cheltenham, 796 

Chemnitz, 419 

Chilian Telegraph Department, 56, 88 

Choriton Guardians, 657 

Culchester, 88, 357 

Cologne, 122, 590 

Copenhagen, 291 

Cork Electric Tramways and Lighting Company, 
492, 620 

Denbigh Asylam, 492 

Derby, 57, 338, 418, 492, 522, 523, 558, 590 

Dingwall, 57, 58, 163 

Dramburg (Germany), 878 

Dundee, 25, 56, 122, 198, 250, 322, 857 

Durham County Asylum, 419 

Dusseldorf perg 25 

Edinburgh (Royal Hotel), 25 

Edison and Swan Company, 857 

Exeter, 455 

Florence (General Railway Direction), 692 

French Minister of Commerce, 657 

French Post and Telegraph Administration, 58, 291, 
889, 658, 590, 657 

General Post Office, 796, 831 

German State Small Arms Works (Spandau), 25 

Ghent, 163, 198 

Glasgow, 55, 198, 822, 389, 455, 724, 764, 796, 834 

Great Eastern Railway Company, 25, 56 

Great Indian Peninsular lway, 558 

Great Western Railway Compauy, 790, 834, 873 

Guadix (Spain), 419, 834 

Hackney (London), 455, 558 А 

Halifax, 198, 280, 357, 388, 418, 492, 52.3, 530, 656, 764, 
83 


j^ 

Hammersmith (London), 389, 525 

Hampstead (London), 261 

Handsworth, 198 

Hapton, 419 

Harrow Electric Light Company, 4:7? 

Harrogate, 790, 881, 878 

Herve (Beigiam), 291 

Highland Railway Company, 230 

Hoylake, 322 

Huddersfield, 121, 163, 419, 558, (Guardians) 656, 
692, 724 

Hull, 57, 230, 322, 357, 388, 418, 42, 522, 590, 620, 656, 
692, 724, 764, 796, 834, 873 

Iniesto (Spain), 291 

Ipswich (Queensland), 656, 692, 721, 704, 796 

Islington (London), 88, 418, 465, ^2; 

Jassy (Roumania), 122, $22 

Johannesburg, 122 

кенч оп (London), 57, 522 

Keswick, 62 

Königsberg (Germany), 889 

Koutais (аца) 620 

Kiddermiaster, 359 

Kingston-on-Thames, 522, 558, 7; 

a es and Yorkshire Railway Company, 764, 
7 

Lancaster, 670 

Lancs. County Asylum (Whittingham) 590, 620, 657 

Laredo (Spain), 724 

Lausanne, 455 

Leeds, 121, 198, 280, $89, 657, (Guardians) 692, 
(Council) 692, 795; 

Leith (School Board), 822 

Leyton, 57, 88, 291, 822, 389 

Lincoln, 195, 261. 291, 822, 857, 889, 412 

Liverpool, 33%, 590 

Llandudno, 590, 620, 657, 884, 873 

Lubeck (German) Canal Administration, 122 

Ludlow, 456, 558 

Madrid Tramways, 873 

Metropolitan Asylums Board (London), 55, 198, 230, 
291, 822, 419, 534 

Middlesbrough, Thornaby and Stockton Tramways, 
692 

Monmouth, 230 

Morecambe, 88, 292 

Moulmein (Burma), 455 

Muirbeath (Dunfermline), 620 

Munstereifel (Germany), 88 i 

Neath, 19S, 230, 261, 322, 523 

Newington (London), 67 

Newport, 357, 388, 389, 418, 419, 692, 873 

Nice, 65 

North Eastern Railway Company, 163 

North Wales County Asylum (Denbigh), 193 

Norwegian State Rallway Administration, 620, 692 

Novorossisk (Russia), 359 

Onda (Spain), 796 

Osuna (Spain), 122 

Paisley, 55, 261, 291, 455, 834 

Paris (1900 Exhibition), 873 

Pedralva (Spain), 622 

Penza (Kussia*, 620 

Periyar Lake (India), 620, 652, 692, 724, 761, 790 
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Trade Notes and Notices. (continued). 


Tenders Invited, Received and Accepted | Tenders Invited, Received and Accepted | Tenders E invites. Received and Accepted 


(Continued)— (Continued)— (Continued ет 
Pymouth (oitan). 590 Shoreditch (London), 796, 834, 873 Treeton Wow 1 261 
656, 602, 724, 834 Sophia (Bulgaria), 857 Utrera (Spal 
recta St. dae. 455 South Shields, 291, 322 оета (ора! (8 Ь А), 280 
Port E izabeth, 57, 418, 455, 492, 522 Southampton, 163, 198, 280, 357, 419, 724, 764, 796 Villanueva de la Serena (Spain), 625 
АДА ыры and Rathgar, 357, 388, 419 Spanish Post Office and Telegraph Department, 261, Victoria d re Ee ca QA for), 873 
Reading Electric Supply Company, 88 291,857 Wakefiel 56, 88, (Guardians) 121, 168, 455, 725 
Rhone Prefectural Poe rama 198 Bt. Helen's, 201, 322, 357, 388 Wallasey, 522 
Rio de Janeiro, 56, 88, 1 56. Luke's (London), 198 Walsall, 419, od 
Roumanian State Railway Authorities, 261 St. Pancras, 25, 2:1, 322, 834, 873 War Осе, 359 


Salford, a in 558, 834 

Sagunto Npain 

San Ildefonso ( pain), 884 

Santona (Spain), 87 

Seine Frefectural Authorities, 56, 558, 796 
Kheffleld, 622, 657, 692 


Companies 


Accumulator Syndicate, 128 
Aktiengesellschaft fiir Elektricitátsanlagen, 207 
Anderson Electrical Traction Syndicate, 266 
Andrews (J. D. F.) and Co., 428 
Automatic Telephone Company, 394 
Bagshawes (Limited), 296 
Blot (G. R) and Cempary, 879 
Botten (Henry), 125 
British Insulated Wire Company, 62 
Bromley (Kent) Electric Light and Power Company, 769 
Broughton Copper Company, 296 
Central Electric Supply Company, 326 
Commercial Development Corporation, 840 
Compressed Air Traction Company, 28 
Corbridge Electric Lighting Lighting С 

Cork Electric Tramways and Light ing 0 М 2 
Crystal Electric Lamp Company, 6 
Dewhurst (John) and Son, е а 840 
Direct West India Cable Company, 662 
Dunlop Motor Company, 879 
Edisonia (Limited), 296 
Electric Extension Company, 528 
Electric Fog Signal, 840 
Electric Far Machining Company, 562 
Electric Transformer System, 428 
Electrical Advertising Syndicate, 668 
Electrics] Investments st, 525 
Electrical Pioneer Syndicate, 267 
Electrical Undertakings, 498 
Electrical Vehicle Syndicate, 769 
Riectro-chemical Lamp Бобі rd 709 
Electro -Ne urotone Company, 6 
Elektricitats-Lieferungs G erclischatt, 297 
Elieson Lamina Accumulator Company, 563 
English Varley Duplex Magnet Company, 168 
French Improved Electric Glow Lamp Syndicate, 128 


Companies’ Meetings, 


Accumulatoren-fabrik Aktiengesellschaft, 879 
African Direct Telegraph Compauy —31, 95, 297; Stat., 


663 

Aküengesellschaft  Electricitatswerke vorm. О. L. 
Kummer and Co.— 128 

Allgemeine Oesterreichische Elektricitiits Gesellschaft 


—68 

Altrincham Electric y Mpt., аа. 30 

Aluminium Compan 593 ; ич, 668; Stat., 709 

Amazon Telegraph Co E inne fn ., 169, 206 

American Beli Telephone Company se 

American Telegraph and Cable Company —128 

AE MAE, 408 50 Telegraph Company—Stat., 30; Rpt., 

27 . 496 
5 Tele роп Compavy—Stat., 163, 297 
A 976. 27. . elephone Parent Syndicate —905, 
Sir W. G.), Whitworth and Co. —Rpt., 781 

Automatic Telephone Company, 695 

Babcock and Wilcox — Div., 697; Rpt., 731 

Batava Elektrische Tram- Maatschappj— —128 

Belfast Street Tramways Company—498, 528 

Berlia Electric and Tramways Companies—297 

Birmingham Electric Supply Company —3tat., 30. 

Blackburn Tramways Company—467 

Blackpool and Fleetwood tramway Company — 205, 237 

Blake and Kuowles Steam Pump Works—206 

Blot Electric Accumulator, Limited. 603 

Brighton and ошаган Seashore Electric Tramroad 
Company — 663, 

uu Columbia Sklectric Railway Company—Stat., 

Bournemouth and District Electric Supply Company — 

ade, 

1 Submarine Telegraph Company—Rpt., 62; 
Mtg., 93; Div., 160; Stat., 423, 841; Rpt., 879 

Bristol Tramways and Carriage Сошрапу—3895, 438 ; 
Rpt., 529: Mtg., 563; Rev, 593, 625, 663, 607 

British Aluminium Company —Div., 428; Mtg., 464 

British Blahuik Arc Light Company —Stat., es 

British I:.sulated Wire Company — 797, 363 

Bridsh Thomson-Houston Company— Mtg., 465 ; Stat., 


697 

Brush Electrical ae ila A Comp) ny—267, 363, 499, 
563, 025 ; Rpt., €62 ; Mtg., 

Buenos Ayres New Pm: Se Rpt., 205 | 


Stockholm Gas Works, 122 

Stowmarket, 455 

Btrand (London), 620 

abe ae 25, 56, &7, 121, 230, 888, 418, 558, 658, 
692 


Torquay (Victoria and Albert Hotel), 322, 389 


West Ham, 25, 56, (School Board) 57, 88, (Сон пей) 
88, 164, 590, 620, 790 

Wevelinghoven (Germany), 56 

Winchester, 657 
Windsor, 198 

Worcester, 692 


(New Electrical, &c.), Registered. 


Garrett (Richard) and Sons, p 
Gilbert Arc Lamp Company, 
ар. Light Railways (Electric) Company, 128 
a 
Haynes 15 ohn) Lighting Company, 781 
Hayas 8.) and Co., 236 
Hea and Co., 097 
High ч рг Electrolyte Syndicate, 769 
Hutchison Bros. and Co., 296 
1 Electro- Flating Company, 498 
Joel (Henry F.) and Co. and Thomas Potter and Sons 
United, 128 
Leinster Paper Company, 840 
London Electrical Carriage Company, 769 
London Electrical Coupe Company, 769 
London Electrical Van Company, 769 
London-Provincial Electrical Company, 296 
Marl Electric Light Company, 63 
ebone Electric Supply Com 
Melton Mowbray Electric Light 
Mexican Electric Works, 68 
Midland Electric Corporation for Power Distribution, 


ny, 326 
mpany, 296 


826 
Morley Electrical Engineering Company, 68 
Mont Cenis Power and Land Company, 236 
National Electric Free Wiring Company, 428 
National Motor Carriage Syndicate, 236 
New Aluminium Patents, 63 
North British Electricity Supply Company, 394 
O'Brien-Lennard Electrical Installation Company, 826 
Peerless Accumulator Syndicate, 236 
Penarth Electric Lighting Company, 267 
Penoy-in-the-S8lot Electric Supply yndicate, 304 
Penton Patent Artificial Indiarubber Syndicate, 466 
Peterborough Electric Light and Power Company, 826 
Phaeton Electrical Company, 397 


Plumstead (Limited), 30 
Poole (Thos. G.) 563 
Prism Globe ue 879 
Pullin and Shore, 7 
Palwa Electric p Syndicate, 236 
dall Tele ерловэ Syndicate. 498 

Hiver Plate Gas Company, 23 
Root's Oil Motor and Motor oa C^mpany, 428 
Eyde Electric Light and Power Company, 327 

Safety Concentric Wire Company, 304 
Safety Motor Syndicate, 827 
Sax, Slatter and Co., 428 
Scotts’ Engine Syndicate te, 625 
Self-Generating Electric ‘Vehicle Light Syndicate, 879 
Siemens and Halske Aktien-Gesellschaft, 297, 304 
Smithfield Markets Electric Supply Company, 428 
Société d'Eclairage Electrique de St. Petersbourg, 267 
Stephens (John) and Son, 528 . 
Stephens, 8mith and Co , 391 
Town Refuse Utilisation (Hanson' s Patents), Ltd., 668 
Townshend's Art Meta) Company, 168 
Townsend, Tamplin and Makovski, 625 
Tudor Accumulator Company, 731 
Tramways and Light Railways Association, 394 
Transandine 5 Company, 466 
Turbine Compauy 
Ventnor Electric Light and Power Company, 593 
Wellman's Du lex Roller Bearings Syndicate, 168 
Westralian Electric Lighting and Supply Company, 


563 
Weymouth Electric Light and Power Company, 327 
White, Jacoby and Co., 128 
Wireless Telegraph and Signal Company, 466 
Woodward Electrical St rage Battery Company, 267 
Wycombe (Borough) Electric Light and Power Co., 304 
X-Ray Syndica'e, 523 


Reports, Dividends, Statutory Returns, &c. 


Bury, Rochdale, and Oldham Tramways Company—731 

Calcutta Eleccric Su apply Corporation—169 

Calcutta Tramways оралу е5 

шендер s Cable and Construction Company —Mtg., 
265 ; Stat., 428 ; Div., 870 

сай песо m Supply Company 

Cam ge Electric Supp — 467 ; Mtg., 529 

Cape Town and District Gas Light and Coke Company— 


$05 
Cape Town and Suburban Electric Lighting Syndicate 
—4 


99 
Carbon Syndicate—267 
Castner-Keliner Alkali ce tet is el 
Charing Cross and Strand Electrielty Supply Comper 
g зв an ran с u ra- 
tion—327 ; Div., 895 iid 
CRAT Rochester and District Electric Lighting 


chelsen теи ectricity Supply Company —879 
ш Telephone Company —Rpt., 466; Mtg., 497 ; Stat., 


China and Japan Telephone Company—267 

City and South London Railway— Rev., 81, 68, 96, 128, 
109, 206, 237, 267, 297, 327, 363, 395, e, 10 499, 529, 
663, 593, 625, 668, 697; Rpt., 427; М 

City of Birmingham Tramways боша a 

City of London Electric Lighting Company—Stat., 30; 
Rev., 93, 267; Div., 327, 429, 499 

Column Priating Telegraph Syndicate—879 

Commercial Cable Company—205, 207 ; Div., 337, 625, 


663 

Compagnie pour l'Eclairage Electrique de 8t. Peters- 
burg—467 

Conduit and Insulation Company —Stat., 428 

Consolidated Telephone Construction and Manufactur- 
ing Company—128 ; Rpt., 204; Mtg., 235 


Cork Tramways Com] pany ES 
Corlett Electrical Engi neering Company—Stat., 267 
County of London and Brush Provincial Electric Tight- 


ing Company—Stat., 168, 327, 895, 467 
Coventry Месігіс Tramways Compan — 731, 808 
Coventry Gas Fitting, Electrical and eering Com- 
pany— 395, 429; Stat., 598 
Crompton and Co. —Ept., 394 ; Mtg., 425, 529 : Stat., 697 
m Submarine Telegraph Company—Rev., 31, '205 
363, 467, 593; Div., 499; Rpt., 528; Mtg., 502; Rev., 7 
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Cut triss, Wallis and Co.— Stat., 428 
Detroit Telephone Company—31 
Direct Spanish Telegraph Company—Stat., 168; Div., 


607 
Direct United States Cable Company —395 ; Rpt., 427; 


Mtg., 460; Div., 
Dover Electricity Supply Company —Stat., 168 
Dublin and Lucan Steam Tram ways Ccmpany —499 
Dublin United Tramways Company—4:9, 467; Rev., 


663, 697 
Dur and Stourbridge Steam Tramways Company— 


Eastbourne Electric Light Company—Stat., 68 

Eastern and South African Telegraph compen ines 

x d s aph Company- Stat., 30; v., 968; 

tg., 424; 459, 769, 841 

Каз 87 Кш. Australasia and China Telegraph 

Maii cen ‚ 28j; Stat., 267 ; Div., 297 ; 363, 429, 769; 
p 

Easton, Anderson and Goolden— 120, 169 

Ecuador Telephone COmpany— Stat., 769 

Edison and Swan U nee Electric Light Company —297, 
803; Rpt., 428; 498 ; Stat., 697 

Edison-Gower Bell 1 Telephone Company of Europe— 


Stat., 168 
Electric Construction Company—169, 237, 368; Rpt., 
394; Mtg., 425; Stat., 769 
Electric and ома тыщ Company—267 ; Rpt., 
296 ; Mtg., 361; Stat. 
Electrical Mower Siorige Company—297; Rpt., 826; 
Mtg., 362 ; Btat., 
Electricitats Gesellschaft Helios (Cologne) — 109, 297 
Elektricitata Aktiengesellschaft vorm. Schuckert and 
Co.—297, 395 
Elmore’s American and Canadian Patent Copper 
Depositing Company —499 
Rlmore's German and Austro-Hungarian Metal Com- 
any—BRpt., 63; Mtg., 129, 327, 363, 694 
Elmore's Patent Copper Depositing Company —Bpt., 
697 


English Electric Carbon Company—Stat., 465 

Evered and Co.— 363; Div., 731 

Exchange Telegraph Company - Stat., 593 

General Electric Company of America—63, 407 

Gesellschaft fur Elektrische Hoch und Untergrund- 
balmen— 429 
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Companies' Meetings, Reports, Dividends, Statutory Returns, &c.-—( Continued.) 


Glasgow Electric Wire and Rubber Company—120 

Globe Telegraph and Trust Сошраду-=9067 Rpt., 427; 
Mtg., 461 ; Stat, 623; Div., 

Great Northern Railway 9 of Ireland—499 


Great Northern Telegraph Company—31; Rpt., 61; 
Rev., 95, 287, 267, 429, 529, 563, 668, 503 

Greenwood and Batley—26 7 

Halifax and Bermudas Cable Company— 663 ; Stat., 769 


Harrow Electric Light and Power Company - Stat., 625 

Hastings end St. Leonard's-on-Sea Electric. Light Com- 
pany—Mtg., 169, 267 

Hawaiian Tramways Company—769, 84 

Henley's (W. T.) Telegraph Works Compaity БЫ, 31, 
129; Div., 499, 529 

Hints to Investors --529 

Hooper's Telegraph and India-Rubber Works — Stat., 
2 


427 
Hong Kong Electric Company — 467 
i Electric Light Supply Company — Stat., 


Hove Electric Lighting Company — Stat., 63 

Imperial Tram we ys Company Rpt., 529 ; Mtg., 

India- Rubber, T Percha and Telegraph Works 
Company - Mtg., 

Tndo-Hurcpean Telegraph Company —Mtg., 30; Stat., 
327; Div., 841 

Isle of Man Tramweys and Electric Power Company 
697, 803 

Kensington and Knightsbridge Electric Lighting Com- 
pany—Div., 499 

Knight and Crowther - 593 

Lahmeyer and Co., Elektricitáts Aktien-Gesellschaft 
vorm.— 267 

Laing, Wharton and Down— Stat., 528 

Larne Electric Light Works—Stat., 528 

Laurence, Scott and Co. — 563 

Limited Liability Companies—129 

rahe sae Gas and Electric Fittings Company— 129, 205; 
St 

Liverpool Overhead Railway Company—Rev., 31, 68, 95 
199, 169, 205, 287, 267, 297, 827, 368, S05, 429, 467 Cand 
Div.), 499, 529, 563, 598, 625, 663, 697 ; Mtg , 628 

Liverpool United Gas Light Company 560 

Liverpool United Tramways and Omnibus Company— 


81 
Llandudno Electric Supply Company— Stat., 205 
London E'ectric Supply Corporation — Mtg., 208 
Ec Platinc-Biazilian Telegraph Company- Stat., 

6, 598 

Maden a Electric Lighting Company - 327 
Madras Electric Tramways Company — 129 
Mardy Electric Light Company — Mtg., 237; Stat., 760 
Ms zarron Electric Light Company — Stat., 168 
Metropolitan District Railway Company— 529 
e Electric Supply Company Stat., 168, 827 


Mexican Gas and Electric Light Company — Stat., 63 
Midland Electric Light and Power Company — Stat., 593 
Mix and Genest—31 

Monte Video Gas Company —205, 467 

Monte Video Telephone Company — Rpt., 840; Mig., 878 
запора Issues — (Leeds) 63, (Liverpool) 625, (Coventry) 


National Electric Free Wiring Company —429, 467 

M oce Bupply Company—Mtg., 297, 868, 529, 
69 

National Telephone Company- Stat., 63, 237, 267, 207, 

Ept., 427 ; Mtg., 462 

New ko wler Lancaster— Stat., 697 

New General Traction Com pany—520 

North Shields and Tynemouth District Tramwaya— 395, 


429 
North Staffordshire Tramways Compan tig. 
Northwich Electric Supply Company— 
Norwich Electricity Company—Stat., 168 
Norwich Electric Tramways Company—731, 803 
ore Valley Electric Light aud Power Compaay— 
tat., 168 
Okonite Company — 363 
Oriental S шры and Electric Company— Mtg., 30 ; 
Stat., 236; Div., 879 
Oswestry Electric Lighting and Power Company —Btat., 


327 
Oxford Electric Company — Stat., 168 
Pacific and European Tel ph Company--297 
Parker (Thomas) — Rpt., 327, 363; Stat , 466 
Penny-in-the-Slot Electric Supply Byndicate—467 
Pon 1 Electric Light and Power Company —8tat., 63 
Pretoria Lighting Company — 31 
Railway and Electric Lighting Company -20 
Reading Electric Supply Company—Stat. 
Beuter’s Telegram Company = Ept, 120; Mig. 169, 769 
Rio Tinto Company—84 
Rockhampton (Cadensland) Gas and Coke Compa ny 
M t., 731 
er- ‘Bearings Company— 879 
Royal Electric Company of Montreal — 31, 808 
Royce (F. H.) and Co.—Stat., 423 
Rugby School Electric Company — Stat., 168 
Russian Engineering Company — 467 
Ruston, Proctor and Co. — Rpt., 109, 207 
Balt Lake and Ogden Gas and ‘Electric Light Company 
—997 * 
Banitas Company—Div., 4 
смог Electric и 
tcottish House-to-House 


168 
Scottish Westral 
Sheftield „ lectric Light and ed Company —Stat.,168 
Siemens Bros. and —Stat., 
South African Lighting асанов —Stat., 498 
South American Cable Company—95 


Company Stat, 31 
lectricity Company —Stat , 


South London Electric Supply Corporation—529, $41 
дош Staffordshire Tramways Company -327 
nish Telephone Company —Stat , 493 
ap Helen's and District ways бот —781 
St. James’ and Pall Mall Electricity Company—Div., 
895, 429, 841 

St. Lawrence Power Company (of Massena, U.8.A.)— 
Stock Exchange Notioes—381, 63, 95, 189, 169, 205, 267, 
297, PA 429, 467, 499, 539, 563, 598, 663, 697, 731, 


769, 808, 8 
Submarine Cables Trust — Rpt., 62; Mtg., 94, 363, 803 
Rd hide Corporstion (Ashchoft'a 8 Process) —467 


eam Lamp Com y —Stat., 841 
9 Electric iners' Lamp Company —Rpt., 841 
Syndicate of Electrical Eogineers - Stat., 495 
Telegraph Construction and Maintenance Company — 
Stat., 31, 895; Mtg., 426 
Telegraph "Manufacturing Com pa ny Stat., 466 
Telephone Company of Egypt - Stat., 236 
Times Electric Lamp Company—Stat., Sil 
Tramways Union Company—529 
United River Plate Telephone Company—Rpt., 326; 
Mtg., 331; Btat., 593 
Venezuele Telephone and E'ectrical Appliances Com- 


pany—467 
Walsall Electrical r 879 
Waterloo and City Railway Company —395 ; Rpt., 464; 


Mtg., 497 

West African rupem Company—Rpt., 168; Mtg., 
202 ; Stat., 327, S95, 598 

Western and Brazilian Telegraph Company —Div. and 
Rev., 31, 68, 95, 129, 169, 205, 287, 267, 297. 827, 863, 
895, 499, 467, 499, 529, 563, 593, 625, 663, 697, 731, 769, 
808, 541, 879; Rpt., 62; Mtg., 126; Stat., 267 

Weatern Australian Trunk Power and Lighting Сот. 

y— 
estern Counties Electric Light and Power Syndicate 

—Stat., 879 

5 "Union Telegraph Company — 237, 895, 467, 603, 
803, 8 

West india and Panama Telegraph Company —Rpt. T 
95; Mtg., 127; Div., 31; Stat., 428; Rev., 63, 129, 
237, 297, 268, 459, 499, 563, 625, 731, S03, 841, 879 

Mi vere er "Electric and Manufacturing Com pany (of 
Ame —827 

Westminster Rlecttic Supply Corporation —Stat., 31; 
Mtg., 169, 204; Div., 429, 467, 599, 593, 097 

Weymersch Electric Battery Syndicate—3tat., 936 

Willans and Robinson—Stat., 236, 781; Rpt. 768; Mtg., 


801 
M ElectricLight Company — Stat., 287; 
v 
Wuozen Electri: al Company =a 
Yorkshire House-to-B ouse ену Co.—DIv., 36$ 
York Tramways Company—62 
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DR. LESSING’S 


DRY BATTERY 


(PATENT). 


After over TWO Years’ experience we = 
prove that of the Thousands of this Battery 
in use not a single one has failed. 


They not only give General Satisfaction but 
are.an unqualified’ and unrivalled Success. 


«999-9999 9 9-999 9 


*o9999-9-9 


KRUPKA & JACOBY, 


61 & ovs WATLING F LONDON: E.C. 


=LAMINA ACCUMULATOR 


The * Suitable Сеп for Auto Cars. 


PLANTÉ PRINCIPLE, 
YET LIGHTER 
THAN ANY PASTE 
CELL 
IN EXISTENCE. 


LIGHTING 


CARRIAGE 
ТҮРЕ. 


^ ы d. ta AM. 
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T Л ACCUMULATOR (=) SYNDICATE, Ші, 


Broad Street Avenue, London, E.C. 
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NALDER CRAWLEY SOAMES 
Electrical Testing Instruments. 


RTON-MATHER UNIVERSAL SHUNT = = — 
id BOX FOR GALVANOMETERS. D'ARSONVAL GALVANOMETER. 


ION TESY SET. 

Does need for each Instrument, b Very sensitive. High finish. Extremely portable. The INSULAT 

canbe cas аларны, No plugs to са lost, most useful Instrument in an Electra iu rs Measures up to 20 Megohms by direct bridge 

Multiplying powers—1, 8, 10, 80, 100, 300, Plane or ooncave Mirror. method Absolutely permanent. 
Price £83 : 15 s o. Price &5 5 жч з re Price £€7 s О s ©. 


Write for Catalegues of Tostiug instruments. 
THE DAVIES MOTOR CO., Ltd., sugeeasgors ép 


NALDER BROS. & ОО. 


16, RED LION STREET, CLERKENWELL, LONDON. 


Celluvert Fibre, 


SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE TO ORDER. 


VULCANIFE OELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIHA PURE PARA TELEGRAPH ВІР, 
INSULATING ТАРЕ, ёс, PATENTER NON-STRETOHING PURE RUBBER RNSULATING TAPE. . 
ee ee д 


RUBBER GOODS ~~ ELECTRICAL PURPOSES. 


JJV ы c cM NR LI EL." 
Patent Cotton Simplex Belting for Dynamos, Main, and other Driving. 


VALVES, SHEET-RUBRBR, MOSH I, FIRE HOSE, OHEMECAL APPLIANCES, WATERPROOF GARMENTS, AND ALL KINDS 
OF INDIA RUBBER GOODS IN STOCK AND ФО ORDEB. 


Price Lists wpon Application to 


-X DAYID MOSELEY & SONS 3- 


жюре Field Works, Ardwick, MANCHESTER. 


Telegrams: ‘‘ MOSELEYS” MANCHESTER, LONDON, GLASGOW. 
WAREHOUSES. 


2, 4, & 6, New Brown Street, MANCHESTER. 57, Miller Street, GLASGOW. 20, Rue des Marais, PARIS. 
14, Aldermanbury Avenue, LONDON, E.C. Union Chambers, BIRMINGHAM. | 14, Place Saint Gudule, BRUSSELS, 
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TELEPHONES So, 14,007 , TELEGRAMS: “INDICES LONDON. 


WHEATLEY KIRK, PRICE & COULTY 


(BSTABLASHED ше, 
Esectrical Auctioncors, Valuers, 
AWD ARBITRATORS. 


average Annual Valuations exceed £1,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 
ITY OF BELFAST. 


ELECTRIC LIGHT DEPARTMENT. 


The ы COMMITTEE are prepared to receive TENDERS for the SUPPLY 
and ERECTION of the folowing PL 


Section B. 3—BOILERS, MECHANICAL STOKERS, COAL CONVEYING 


RLART, ECONOMISE 
Section B. сотона: BATTERIES 


RK. 
Section B. 11. —ROADWORK —Laying Conduits, Pipes, and Building’ Junction 


Boxes. 
кш" B. 12.—EARTHENWARE CONDUITS, and EATHENWARE JUNCTION 
Engineer, 5 Chapel tered ae eto vial pedir f € 
оп, Lane, on paymen з. per copy о 
ber о e Which sum will be refünded on the return of the Specification with a bona 
Sealed Tenders, endorsed ‘‘ Tender Dd must be lodged in my Office not later 
than noon og THURSDAY, маме 
The Corporation do not bind 3 lowest or any Tender. 
SAMUEL BLACK, Town Clesk. 


D" NDEE САВ COMMISSIO3J. 


ELECTRICITY DEPARTMENT. 
me iieri GAB COMMISSIONERS are prepared to vensive TENDERS for the 


and ACOESSONEKS. 


b) ARC LAMP PE 
Э AERE DOLAR and PETTINGS, 
A0 mb ETOR BATTERY Rs TER GER. 
and Forms of Tender may be obtained on cation to Walter Н. 
, City Electrical Bngineer. Applications for e, d, e must be ac- 
companied by by a Aopo of 10s. for each Section, which will be refunded өр receipt 


Tenders (marked on the outside) must be deposited with Sir Thomas 
1255 tp the Commissioners, City Chambers, Dundee, on or before 


Bom 
MAY 1 
ionen accept the whole or any part of any Tender, or reject all 


dr any af the 
T. THORNTON, Clerk of the Commissioners. 
Dundes. 20th April, .. 


C9UvNTY BOROUGH OF WEST HAM. 


Te ENGINEERS AND OTHERS. 
The COUNCIL h invite TENDERS for :— 
РТРК WORK. 
FEED PU 


D PUMPS, 
FEED WATER TANK, &с. 


Pissa arrangements, Specificatiou, form of Tender, and further 

. at the Office of Mr. John J. Steinitz, Boro Electrical 

[IET , Canning nore E., on the Deposit of £5 Bank of Eogland 
wil ied on receipt of a kom. fide Tender. 

Teades, dere. et for Pipe Work. &., to be sent to my Office not later 
tdan Four eclock on DAY, llth Mav, 1897. 

The Council de nat nd themselves to accept the lowest or any Tender. The 
Coatractor will be to enter into 8 bond with two sureties for the due per- 
— те: e , and dud work will be ordered under the Contract until 

execu 

The Con@raqtor Tender is accepted, and with whom a Contract is entered 
isto, will be rea die the whole of his workmen such rate of and 
observa such heuz are recognised by the Workmen's Trade Unions and 
S саа бе time ng the. Contract. In the event of any breach of such 
agreement Cogncll nou ое а penalty са clause in ita entirety. 

order о 
FRED. E. HILLEARY, Town Clerk. 
Town Gall, West Bam, В. 
CITY ОР MANCHESTER. 
RALR OF PLANT. 
REMOVAL trom thate MMITTEE invite TENDERS for the PURCHASE and 
AL from thefr tric vet Station, Dickinson-street, of the whole or any 
wizigh de p— of in «ешрак» «i зе Qamr 
ia reed rtt to pnt down larger plant, viz. :— 


BR CE AE MA C M 


MEE weserected ip 1993, can be E Wotan end further particulars 
on on арр tram 


cation, to the Rogineer, Er . €. H. 

addressed to che M eri n of the Electaiaity Committee and 
ыа 2 Tender “tor Parchase of Plant.” must be delivered at 1857 Ges Offices, 
Towg Жай, not laber than 10 5. m. on WEDE RSDAY, the Mth May, 1897 
By order of the Electricity Commit tee, 


WM. HENRY TALBOT, Towa Clerk. 
Town Hall, Manchester, 28th April, 1897. 


з Gold Medala. 


SS 
Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the mest Modesate Prises 
— PRICE LIST POST FREE. — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W. d. 
Telegrams, '' Turnstile London.” Telephone, 


TENDERS INVITED. 
COUNTY BOROUGH OF SUNDERLAND. 


ELECTRIC SUPPLY STATION. 


те ATEAM ENGINE AND е MAKERS, 
RPORATION OF SUNDERLAN te receive TENDERS fora 
HI 4 PEEL THREE-CRANK STEAM YNAMO. Specificatien and Schedule of 
Quantities can be obtained from Mr. J. F. C. Snell, Borough Electrical Engineer, 


T t of a deposit of 42 2s., which will be 
ишо оо теси t of a bona;fide ender. will be i RA 

The persons or whose Tenders are accepted 6 rate 
of wages to the workmen en in ca out the work w is le by the 
particular trade affected by contract in the district where the work is executed. 
Sealed Tenders, addressed “To the of the mittee, Town 


Hall, Sunderland," must be sent to my office on or before WED 
1897, and not later than 12 o'clock noon on that day. Tenders to be өз 
“ Tender for Steam Dynamo." The Corporation do not bind ves 

the lowest or any Tender. H ds 


"ERAS. M. BOWEY, Town Olerk. 
Tawn Hall, Sunderispd, 90th April, 1897. 


GREAT EASTERN RAILWAY. 


5 FOR STORES. 


The DIRECTORS of the GREAT EASTHRM RAILWAY COMPANY are 
prepared to receive TENDERS for the supply of Stores and Materials, including :— 


1. Galvanised : Baskets, Woodwork, &c. 
^ P UM пон Liate ana Boards. 15 Brosse Mats, &c. 
ron Pipes, Stoves, . Carpeting 

4. Bolts, Screws, Rivets Сооп Waste, ge Cloths, 
Б. Nails Wicking, B „& 
6. Tools, &c. r. "Felegraph Materials 

7. Hardware, Locks, &c. 18. Oanvas, Cordage, Floorcioth 

8. Gas and Water Fittin 19. Leather and India Rubber 
E. Temp n Carriage Phtings 2 5 Blates, Drain Pipes, &c. 

. WOr 


4 Paneer and DM 
Stationery and In 
Forms of Tender may be had e фей ay to the Secretary's Office, Liverpool 


Street Terminus, E.C., on and 
The Patterns may be seen at the Савап р пото Stratford, between 10 
Company's patterns he 


and 4 p. m. from 6th to 12th May, 1897, inclusi 
“оо inspection. 
aß must state the particular Contract or Contracts for which they 


Кышы о > onder. 

Tenders endorsed . Tender for Stores" to be 3 by post, in the envelope 
provided ы] the Company, to the undersigned, so as to be received not later than 
s a.m. ] May, 1897. 

The Directors "do not bind themseives to E the lowest or any Tender. 
Liverpool Street Terminus, W. Н. PEPPHROGRNE, Secretary. 
London, EB. C., April 20th, 1897. 


APPOINTMENTS VACANT. 
CITY AND COUNTY OF BRISTOL 


CHARGE ENGEENA RIR. 
TRICAL COMMI CNN desire APPLICATIONS for the above vacesoy. 
week. 
С stating age and experience, with copies of two testimonials 
to be addressed to and left with th 6 before TUESDAY, May lith. 
е.а must have had experieaee ip Mechanical Bogineering sad із Qestral 


Н. FARADAY PROCTOR, City Hlectrical Engineer. 


4 Se 


Temple Bact, Bristol. 


THE ABERDEEN CORPORATION require the services of a 
HOUSE-WIRING and MAINS INSPECTOR. Applicants must be used to 


mim 
Тарс" 


Cotton-street, Abendeeu. 


SITUATIONS VAGANT AND WANTED, бе. 
A YAC VACANCY occurs for E ARTII G PUPIL 8 the 


For ош 5 К. рыны А.М. E wearer a a 
LECTRO - MECHANICAL ii — WANTED 


ten e. d aa e cen Conia 
dress, 50 PoRTHeUS ap erento, T <. 


— — — 


hand А oe aoe 
„ end h duties conid n. сөй Abord dor 
ө early as 2 ; u = be " n igi 
; we ba 
ы id ALPRED BLACEMAN, City Eleqtriegi Raginesr. 


ACANOTES for ове er 5 premium PUPILS in leading 
1 o 4. Ned Office, a ares. со Wiest serect, ЕС. Ses 


NT good Electric Light WIREMAN as Foreman ; 
pman sit for suitable man. State age, кош; апа references.— 
2480, Electrician Offices, Salisbury-court, Floet-street, Б.С, 


с 2 


XXII. 


QWITCHBOARD ATTENDANT WANTED for L. T. 


Switchboard. One who is also a fair draughtsman preferred, and who has 
heen used to representing accurately on map and in section the 8 of street 
mains. Bight- Gaur changeable shifts when employed on switchboard, with еу 
third Sunday duty.—Apply, stating experience and weekly wages required, to 
} LECTRICAL ENGINEER. Town Hall, Bradford. 


ELECTRICIAN (с (German, 21), apprenticed as mochanic, 
two years with Schuckert and Co., of Nuremberg, as practical fitter, and two 
years’ study at a technical high school, where passed with distinction, seeks 
"MPLOYMENT. Not afraid of practical work. Fair knowledge of English. Highest 
references. Personal interview solicited. — HERMANN BOHLE, 26, Spring-road, 
Edgbaston, Birmingham. 


ELECTRICIAN (24), three years classes, four years work- 


shop, two years charge of Electrolytic Plant; good draughtsman; speaks 
plies, 2483, Electrician Office, Salisbury- 


French ; some knowledge of chemistry. — 
court ‚ Fleet-street, K C. 


LECTRICA!. ENGINEER (28), with Considerable Ex- 


rience in Accumulator Manufacture, wishes to enter a good English firm as 
TRAVELLER or KEPRE3ENTATIVE ; English, French and German languages.— 
Apply. Dr. FR. ZOECHMANN, 44, Highbury Grove, London. N. 


"XPERIENCED Electrical and Mechanical ENGINEER, 


4. I. E. E., desires n as ASSISTANT to firm of electrical engineers 
or consulting engineer. ood technical training. Could invest capital. — Apply, 
"489, 39, Electric ctrician Office, Salisbury-court, Fleet-street, Е.С. 


7OUNG GENTLEMAN (age 24), with good education and 


abilities, seeks EMPLOYMENT. Has good knowledge of physics, especially 
electricity, and can do wood, metal, and glass work; also „канк лде por; ; small | 
у. —“ ELEKTRON," Klectrician Office, Salisbury- court, Fleet-street, E 


'ARTNERSHIPS.— To Electrical Engineers, Manufacturers, 


CAPITALISTS, and Others.—The undersigned privately ARRANGE PART- 
NERSHIPS. introduce Capital, and effect the SALE and PURCHASE of Engineering 
and Manufacturing Businesses, Strictest confidence observed.—Messrs. CHAS. 
RICHARDSON AND Co., Engineers’ Agency, 342, Strand, London, W. C. 


BUSINESSES FOR DISPOSAL. 
OOD OPENING for an ELECTROPLATER and ENGI- 


NEER in Dundee FOR SALE, as a GOING CONCERN, the ELECTROPL 4 t. 
ING and ENGINEERING BUSINESS carried on 85 Res and Ramsay, Arcade- 
buildings, 6B, King- street, Dundee. As this is the only Local Electroplating 
Business, and a good connection has been formed, there is an excellent opening for 
anyone with the requisite capital. An inventory of the stock-in-trade, fittings, &c., 
anay be seen at the Subscribers, who will furnish all particulars. 

DAVID LUNCAN & SON, Solicitors, 41, Reform-street, Dundee. 
10th April, 1897. 


LECTRICAL BUSINESS FOR DISPOSAL; sound pay- 


ing concern; profits about 2200 per annum; good contracta in hand. Price 
2295. —Letters, 2475, Electrician Office, Salisbury- court, Fleet-street, Е.С. 


T° BE LET or SOLD, as a Going Concern, fully equipped 


CHEMICAL, METALLU RGICAL, and ELECTRICAL FAC CORY and LABORA- 
‘LORY, centrally situated in London.—Apply, MURPHY, 36, Mount Stuart-square, 


Cardiff. 
WANTED, and FOR SALE. 


ANTED, LAMP TOPS, with with Platinum, Scrap Platinum, 


тк ж .—EDEY and Co., 29, Ludgate hill, London, E.C., and 256, Ferndale- road, 
, on, 


DLATINUM UTENSILS, SURAP, LAMP TOPS.— Best 
prices given by Derby апа Co., 44, Clerkenwell- road, London, E. C. N. B.— 
' latinum sold _ | а 
ELECTRIC CYCLE LIGHTS, Pocket Accumulators, Scarf 
Pin Sets. ke ep for price, capacity Ve rd and finish. New illus- 
trated list, stamp. - C. L. FORD. Electrician, Stalybridg 
RAND 4ш. LATHES, back gear, gap bed, face plates, 


chucks, £3: worth £5. 10s. An. Slide Rests, 35s. L MITCHELL AND Co., Tats- 
fleld, Surrey. 


Accumu LATOR CHARGING.—C. Н. CATHCART 
and CO., having p specially adapted for this purpose, Charge Cells of all 
sizes romptly, thoroug cheaply. Terms on application. Accumulators on 


or temporary vA experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet-street, E. C. (Telephone No. 65,266.) 


SPECIALISTS IN 


; VENTILATING 


By Electrical or any other Motive Power. 


BLACKMAN ЕТ Атїно 


COMPANY LTD. 
63, Fore Street, LONDON, E. C. & Branches. 


Manufacturer. of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON. 
OATALOGUES FERRE. 


44, 
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AFRICAN DIRECT TELEGRAPH COMPANY (Limited). 


FOUR PER CENT. MORTGAGE DEBENTURES. 
NOTICE is Hereby Given that, in conformit ty with the conditions upon which the 
above issue was made, the SIXTH DRAWING for payment of these Debentures 
125 in number, will take place in the presence of a Notary Public of the city der 
London, on THURSDAY, 6th May, av 11.30 am., at the Offices of the Company, 
Winchester House, Old Broad-street, London, Е.С. 


By order, 
Winchester House, Old Broad-street, 
London, E.C., 29th April, 1897. 


Н. E. PLANK, Secretary. 


LONDON. 


ELECTRICAL ENGINEERING. 

A SPECI AL COURSE of LECrURES and LABORATORY WORK on ALTERNA 
TING CURRENTS will commence on MAY 3га next. 

For particulars apply to the SECRETARY. 


K!56'5 COLLEGE, 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


2&4,Penywern Road, HARL'S COURT, B.W. 


—— — AAA 


Principal: G. W. de TUNZELMANN, B. Sc., M. l. E. E. 
Senlor instructor: C. CAPITO, M. i. E. E., M. i. M. E. 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
ENGINKERING WORKSHOP with MACHINE TOOLS 
PATTERN SHOP, &c, 


IT 18 WORTH YOUR WHILE TO BUY DIRECT. 
THE RELIANCE LUBRICATING OIL CO. 


MANUFACTURE AND SUPPLY ON APPROVAL HIGH-CLASS 


RELIANCE NON - CORROSIVE LUBRICANTS 


(which, through their superiority, have the Largest Sale in the World), viz., 
кше; 1 ; Cylinder, 11}4.; Machinery, 11}d.; Spindle, 914.; Gas- Engine, 1s. 6d»; 
il, 1s. 64.; and at Cylinder Lubricant, le. 9d. per gallon, carriage paid. 


Testimonials from all Trades in all Towns. 


RELIANCE LUBRICATING OIL COMPANY, 


19 & 21, WATER LANE, CREAT TOWER ST., LONDON, Е.С. 


Depots at LIVERPOOL, BRISTOL, HULL, CARDIFF & GLASGOW. 
Telephone No. Avenue 5891." Telegrams: ‘‘Subastral, London." A В C Code used. 


RED LION STREET, 


J. PITKIN, 
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JUBILEE ILLUMINATIONS —ELECTRICAL & LAMP DEVICES. 


Before deciding upon your Design, obtain Prices and Advice from the MAKER, 
JAMES DIGKSON, Wire Weaver & Werker, 48, GRAY’S INN ROAD, W.C., 


WHERE AN ASSORTMENT CAN oe SEEN. 
Book Orders carly to socure delivery. 
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n NCC ' аа —ʃ —̃ 4 ĩi— 


THE ONLY 


DIRECT-READING ! 


TING 


IN THE MARKET. 


EVERSHED & VIGNOLES, Ltd., 
| .. Weedfield Werks, Harrew Road, 
Telegrams: “DOROTHEA, LONDON.” L ONDON, W. 


Telephone No. 7084. 


Xxiv. 
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TRANSFORMERS FOR SINGLE AND MULTIPHASE 
CURRENTS: A Treatise on their Theory, Construction and Use, By 
GISBERT Kapp, M. Inst. C. E., M. Inst. E. E., Author of Electric Transmission of 
Energy. Tranalated from the German by the Author. With 133 Illustrations. 
254 pages, with Index, 68. 


The most complete and practical book we have seen on the subject.” —Electrioal 


“Ни (Mr. Kapp’ „жок will certainly find many readers.’ '—Blestrician. 
“д valuable addition to the literature of alternating currente." — Electrical Review. 


ELECTRIC TRANSMISSION OF ENERGY, and its Trane- 


Eran Subdivision and Distribution. A Practical Handbook. By GISBERT 
M. inst. С. E., M.Inst.E.E. With 166 Illustrations. Crown $vo. Fourth 
Edition, thoroughl y Revised, 108. 6d. 
% This book is one which must of necessity be found in the hands of everyone who 
desires to become acquainted with the best and latest information on the subject.” 
— Electrical Engineer. 


THE ALTERNATING-CURRENT CIRCUIT: An Intro- 


сасу and Non-Mathematical Book for Young Engineers and Studentsa. Ву 
W. PERREN MAYCOCK, M. I. KE. With 46 Illustrations. Small crown 8vo, cloth, 
[Just Publ lished. 


2s. 64. 

ELECTRIC LIGHTING AND POWER DISTRIBUTION: 
An Elemen Manual of. W. PERREN MAYCOOK, M.I,E.E. Third Edition, 
Berea anc Pog -written, in o Volumes. Vol. I. With 931 Illustrations. 


“Опе of the best educational electrical engineering manuals now before the 
public." — Electrician. 


„The work will no doubt become а standard textbook for schools and classes on 
this subject; as such it has few equals."— Electrical Review. 
An 


PRACTICAL ELECTRICAL MEASUREMENTS. 
Introductory Course in Practical Physics for Students and Young Engineers. 
By Е. H. CRAPPER, A. Inst. E. E., Lecturer in Physics Sheffield Technical School. 
Crown 8vo., 28, 6d. (Just Published. 


RAILWAY TECHNICAL YOCABULARY : 


French, 
English and American. By L. SERRAILLIER. 


Crown 8vo., cloth, 78. 64. net. 
In small Crown 8vo., Illustrated, Cloth, price per Volume, 5s. 
ELEMENTARY ELECTRO- TECHNICAL SERIES. By 

EDWIN J. Houston, Ph. D., and A. E. KENNELLY, 80. D. 


Alternating Electric Currents. Electric Ineandesegné позиву. 


Electric Heating. Electric Moter. 

Electromagnetism. Electric Strest 

Electricity in Electro - Thera - Electrie Telephony. 
peutics. Electric Telegraphy. 


Electric Are Lighting. 


London: WHITTAKER & 00., Paternoster Square, Б.О. 


WHITTAKER’S LIST. TRANSFORMER DESIGN. 


By GEORGE ADAMS, A.I.E.E., A.M.I.M.E. 
Post free, 3s. 
PUBLISHED BY THE AUTHOR, 


ББ, Victoria St., Westminster, London, S.W. 


Cloth. c 8vo. price 7s 64, free. 
ELECTRIC LIGHTING. By JOHNNY. W. URQUHART, С.Е. 
crown 8vo, price 78. 6 


ri 
DYNAMO CONSTRUCTION. LX 23 SAME AUTHOR. 


ELECTRIC SHIP LIGHTING. “By ‘the SAME AUTHOR. 


“THE ELECTRICIAN” PRINTING AND PUBLISHING CO., Ltd, 
1, 2 and 3, Salisbury Court, Fleet Street, London, E.C. 


THE VULGAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


Subscribed Capital, £375,000. 


Boilers and Eagines Insured and Inspected. 


Employers meured againet Claims under The Employers’ 
LiaSW ity Act." 

Thiet Party Fidelity and Guarantee insurance. 

Joa РоЦоіез issued. Individual Aocident insurance. 

Upwasde of 40,000 Bere and Engines under supervision. 


J. F. L. CROSLAND, M. Inst. C. E., M. I. M. E., Chief Engineer. 
EDWARD HADFIELD, Secretary. 
Applicatéon for Agencies Invited. 


READY NEXT FRIDAY. 


Demy 8vo. Fully Illustrated. Price 58., post free; abroad, 58. Gd. 


= LOCALISATION оғ FAULTS u ELECTRIC LIGHT MAINS. 


By F. C. RAPHAEL. 
ner FROM PREFACE. 

“ Although the localisation of faults in telegraph cables has been dealt with fully in several hand books and pocket - books, the treatment of faulty 
electric light and power cables has never been discussed in an equally comprehensive manner. Beyond a few short articles which have appeared in the 
technical journals from time to time, nothing hes been written on the subject, The conditions of the problems presented for solution are, however, 
very different in the two cases : faults in telegraph cables are seldom localised before their resistance has become low compared with the resistance of 
the cable iteelf, while in electric light work the contrary almost always obtains. This fact alone entirely changes the method of treatment required in 
the latter case, and it has been my endeavour, by dealing with the matter systematically, and as a separate subject, to adequately fill a gap which has 
hitherto existed in technical literature. Various methods of insulation testing during working have been collected and discussed, as these tests may be 
considered to belong to the subject I would particularly call attention to the method of testing the insulation resistance of a permanently earthed 
network, described in the book, as I think this method has not been used hitherto. Central station engineers would do well to study the chapter on 
Fault Signalling Networks, The methods therein described (by means of which the test wires in the cables are used to signal at the station the district 


in which a fault has occurred) ought to be used more D OMS I trust the arrangement of the proofs of formulw will be appreciated 
by | practical me men who use this book. 


vo. Very fully Illustrated with Original Drawing price 128. ва., post free, abroad 18s. 6d. 


SUBMARINE GABLE LAYING AND REPAIRING. 


By Fi. D. WILKINSON, I. E. E. 
Price 7s. 64.3 post free Ss. 3d. ; abroad 9s. 


“THE ELECTRICIAN” 


Electrical Trades’ Directory and Handbook 


CORRECTED TO FEBRUARY 3rd, 1897. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
"THE BLECTRICIAN " PRINTING AND PUBLISHING C)., Limited, 1, 2 and 3, Salisbury Court, Fleet Street, London, B. C. 
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f'Telegrnpbic Address A. B. C. & Al Codes used. 
“SALMONY LONDON." 324170 GERNARD 


yF- Specialities for 


DIAMOND JUBILEE DECORATIONS, 


CELLULOID |... MMD 
ОО ИШ Уу | LIFESUE BUSTS of 
S BER MARTY. 


| ILLUMINATED 
j CROWNS. 


E INCANDESCENT 
LAMPS. 


Plain, 6d. each, nett. 
Coloured, 7d. 


4s. 2d. each, nett. 


{Special Quotations fer large bev f, 
Quaati ti eS. ) , 


LAMPHOLDENS. 


FOR TEMPORARY LIGHTING. | 


3d., Ad. and Sd. each, nett. | 


FLEXIBLE 
SILK CORD. 


22s. per gross yards, nett. 


Effective but Inexpensive Shades 


IN ALL COLOURS. 
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Apart altogether from the experimental interest of the 
various methods of altering the penetrative power of X-rays 
detailed by Mr. CawPBELL Swinton in the Royal Society paper, 
published elsewhere in the present issue, his observations are 
a notable contribution in support of the “radiant matter" 


theory of cathode rays favoured by the English school of | 


physicists. Mr. Swimron has also succeeded in disentangling 
the part played by the material of the anti-cathode. Accord- 
ing to him the quality of the X-ray is independent of the 
material of the surface upon which the cathode stream 
impinges. Not so, however, the quantity; the metals of high 
atomic value forming the most effective X-ray generators. In 
а further article in this issue Mr. Swinton elaborates the 
practical side of his ingenious devices for varying the pene- 
trative value of the X-rays generated by any given tube. 


— — 


“Iy the adversity of our best friends we often find some- 
thing which does not displease us," and the plaintive outcry 
of the French naval officer against the blundering oppression 
of the mandarins” who make a comfortable living for 
themselves and their relations out of the French system of 
naval construction may give rise to something akin to a 
sense of satisfaction. In another column we reprint from 


L’ Electricien a short article upon the electrical equipment of 
the “ Bugeaud,” and fervently hope that on this side of the 
Channel there is nothing to match the string of ineptitudes 
therein pathetically detailed. No doubt, so long as a portion 
only of the lighting of a big battle ship is carried out electri- 
cally, the naval architect, who is called upon on all sides to 
provide ample room and perfect protection for this, that, and 
the other, may be pardoned for stowing away the purring 
dynamos in any odd corner he can find. The moment, how- 
ever, that electricity is relied upon to work the big guns, hoist 
shot, supply fresh air, and illuminate the floating castle from 
stem to stern, the position and protection of the dynamos become 
as important as that of the conning tower. Both are “© nerve 
centres," and the maximum possible protection and judicious 
duplication, or even triplication, are imperatively called for. 
All modern battleships are now provided with two or three 
fighting positions, and, whilst admitting to the full the advan- 
tages gained by concentration of the electrical machinery in а 
single compartment, at least one large set, sufficient to cope 
with the emergency needs of an ironclad in action, should be 
installed in quite another part of the ship. The wiring of 
ће “ Bugeaud also seems to fully merit the strictures passed 
upon it by our French contemporary, and once more we repeat 
our hope that the Royal Navy is as much in advance of other 
navies in the matter of electrical equipment as it is in the 
matter of boilers. 

Ат the recent meeting of the Tram ways Institute, at Hud- 
dersfield, Mr. Justus Eck read a Paper on The Walker’ 
System of Electric Traction," which we reprint in our columns 
this week. The Paper was probably over the heads of the 
majority of the tramway delegates, to whom electrica] 
phraseology is as yet an unknown tongue, and it entered 
rather too fully into technical details to be best suited 
to its local purpose; but it possesses considerable interest 
for electrical engineers, and may be read with profit. The 
„Walker system is practically unknown on this side of the 
Atlantic, although in the United States it has already been 
commercially developed with considerable success. The 
system, it appears, involves no radical departure nor. 
strikingly original feature, unless it be in the form of 
trolley, but rests its claims upon a collection of minor 
improvements in structural details. Such improvements are 
only minor in a sense, for it is upon the careful working 
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out of details that the commercial success of every system, 
whether based on master patents or not, must principally 
depend. The form of trolley used in the Walker” system 
is & cross between the usual trolley wheel and the Siemens or 
Hopkinson slider bar collector, consisting as it does of a bong 
roller held against the trolley wire. Evidently it is only 
applicable where an approximately rigid arm is used, and 
could not be employed for side-trolley construction; but 
where preference might be given to the non-flexible arm, the 
* Walker" collector would have an advantage over the 
ordinary wheel, in not requiring such accurate centering of 
the wire over the track, as well as in not being liable to 
leave the wire by rebounding at the hangers or frogs. 


— r 


ELECTRICAL engineers should feel gratified and grateful when 
80 eminent an authority on canal boat propulsion as Sir 
Leaner W. LIAMs speaks in favour of electric propulsion. The 
experience which Sir ПЕАрЕВ Wituiams has had in steam 
propulsion on the Bridgewater and other canals is probably 
unsurpassed, and it spoke well of the prospects of the electric 
trolley as an equipment for canal boats when, at the Institu- 
tion of Mechanical Engineers, last Wednesday, he expressed 
his opinion that the trolley, ** which one does not altogether 
like to see in streets, might find an appropriate berth 
alongside canals. We are bound to confess that as yet 
there is but little direct experience available, though 
experimental work has already been satisfactorily carried out 
in the United States, in France, and, we believe, in Japan. 
Experiment on a short reach or a few reaches, however, is a 
very different thing from carrying on busy traffic on a net- 
work of canals; though we do not doubt that electrical 
engineers would be able to tackle successfully a problem of 
this magnitude, after a little experience in the commercial 
working of one or two simple and isolated canals. As regards 
the utilisation of the energy of waste water at locks and weirs, 
as recommended by Mr. Secunpo at the same meeting of the 
Institution, we may remind our readers that on the Burgundy 
Canal experiments have been made in the electric propulsion 
of boats by means of power generated by turbines fed with the 
make-up water supplied to the canal. A similar arrangement 
has, we believe, been tried on a Japanese canal. It will be 
evident, however, that the power usually available from such 
а source could only furnish means for very sparse traffic, and 
would be quite inadequate on busy canals. 

A LETTER from Mr. A. W. Porteg, which we publish this 
week, calls attention to the fact that the movements of the 
little steel balls in the experiments illustrative of orbital 
motion, which Mr. Woop described in our issue of the 16th 
inst., follow a law of inverse fifth powers and not of inverse 
squares. In assuming a law of inverse squares Mr. Woop 
has evidently supposed that the magnetic strengths of the 
central pole and of the polarity induced in the moving bead 
would be constant at all distances of separation, whereas it 
is evident that the approach of a bead nearer to the central 
pole would cause its own induced polarity to become increased 
It is improbable, however, that this obvious inaccuracy in the 
experiments would mar their utility for teaching purposes. 


The main value of such experiments consists in their demon- 
strating elementary qualitative truths concerning motion 
under a central force varying with the length of the radius 
vector; and it is of secondary importance, for this purpose, 
whether the variation follows & law of squares or of fifth 
powers. For advanced students of astronomy such experi- 
ments possess little or no value; and we do not suppose that 
even Mr. Woop would claim that by their aid a new planet 
might be discovered. 


— вилама 


The great labour often required to present old truths in a 
new light is seldom lost. The novel presentment may not, 
indeed, involve the making of any new discoveries, as regards 
matters of fact, nor the publication of what has never, at least 
in substance, been known before, yet it may tend to smooth 
over the path of the student. Such is the use of articles like 
that of Mr. C. C. Hawkius on “© Armature Reaction and the 
Theory of Commutation,” the first portion of which appears 
in our issue this week. We venture to think that to many 
students of the theory of the dynamo Mr. Hawxrus's clear and 
logical discussion of the phenemena of armature reastion, 
and of their influence on the theory and practice of com- 
mutation, will afford an insight into these matters that 
older ways of looking at them have failed to give. One of 
the best features in the style uniformly adopted by Mr. 
Hawsrns in all his writings is that, while it is rigidly 
logical, it never fails to carry with it the imagination of 
the reader. Armature reaction, cross and back turns, com- 
mutation and kindred matters are no longer abstrastions 
linked together by formule and equations, but seem ан 
concrete things that live and move and have their being 
in our imagination. To the non-mathematical or imper- 
fectly mathematical mind this is a kindergarten that farnishes 
a very fruitful substitute for the intuitive faculty of the 
mathematician—and most dynamo men are but imperfect 
mathematicians—while some abandoned individuals openly 
rejoice in their obtuseness to mathematical ideas. 


— nd 


Tue latest phase of the carbide craze is the suggested pro- 
duction of vast quantities of that useful commodity from the 
huge deposits of peat existing in certain parts of Germany. 
About 80 tons of peat are reckoned capable of producing 
power requisite to make one ton of carbide, and thus the 
ingenious dream includes the conversion of a fuel of exceeding 
poverty into an illuminant of the most vivid quality. The 
project stands on much the same footing as did the now long 
extinct scheme for turning Irish bogs into paraffin candles, 
The bogs are still there, and the candles are duly manu- 
factured from Scotch and American petroleum. 


NownHERE is the telegraph pole a thing of beauty; but 
when it is “fully a foot in diameter with struts and stays 
to match; when likewise it is planted in long procession 
along the hedgerows, or on the roadside banks of country 
highways, it becomes an eyesore hardly less offensive than 
the advertisement boards which nowadays are the most con- 
spicuous feature of English scenery as viewed from the 
railway carriage. But if the tale told by Mr. WALTER C. 
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Rexsuaw in last Tuesday's Times be true the British Post | matter clear to people of the same way of thinking as 


Office authorities are scarcely less vandalistic than the vendors есе Wi " 

; . , j óntgeniana.— Working in the physical laboratory of the 
of NYE pus. and WE EUSI Шарк Mre Банан а probost иш Massachusetts Institute of ам Мт. R. W. Wood, says 
not be made in vain. Nature, has succeeded in producing diffraction phenomena 

— . — _____ with Röntgen rays. The source of the rays was an arc-like 

| discharge between two very small beads of platinum in a high 

_ Electric v. Steam Locomotion in Dublin.—According to | vacuum. The discharge bulb was only about an inch in 
The Engineer, “the Dublin, Wicklow and Wexford Railway | diameter, while the radiation (which came from an area about 
has had a bad half-year, and is feeling somewhat acutely the | the size of a pin-head) was strong enough to show the bones in 
competition of the electric tramway, which is now running | the fore-arm. The * arc" appeared to be a new form of 


between Dublin and Dalkey.” cathode discharge, and could only be produced under peculiar 
Oable Interruptions.— Date of Interruption. conditions. Mr. Wood used a tube with a platinum slit 
Puerto Plata—Martinique ....................... Dec. 19, 1895. 0:1mm. wide, mounted within the bulb at a distance of 2mm. 
Mike ерле o Á— a uf ie from the radiating bead. The second slit of variable width 
5 Benguela aa... April 13, 1897. was placed at a distance of 10cm. from the first, and the 
Hong · Kong Macao . April 20, 1897. photographic plate at distances varying from 10 to 300m. 
Авваб—Малвозгаһ.................................... Аргї 25, 1897. from this. The images of the slit on the plate showed 
Ko — Sierra Leone Е April 28, 1897. a distinct dark line on each edge, which could only be 


The Electrical Engineers, Royal Engineers (Volunteers).— | explained on the supposition that interference oecurred. The 
The London Gazette, of Tuesday, contains the following an- plate was at too great a distance from the slit for such an 
. by тео of tae ap from tho els 

s of fin ; 
‘The Electrical Engineers, Royal Engineers (Volunteers),' V een 
and to sanction the following appointment to the command, | А New Gas Engine Cyrle.— For some time past, a member 
viz.:—John Hopkinson, Esq., to be major, under the pro- Of The Electrician staff, Mr. Tremlett Carter, has been working 
visions of paragraph 55a of the Volunteer Regulations, 1890." out the details of a new gas engine cycle, which he has 

Institution of Electrical Engineers.—At the meeting of the invented, and which is designed to effect improvements where 
Institution of Electrical Engineers on Thursday, last week the Otto cycle is principally defective. "These developments 
Sir Henry Mance announced that it was the intention of the | Were completed some two months ago and were then protected 
Council to present Her Majesty with an address on the occasion by patents, it being intended to acquire further foreign patents 
of the sixtieth year of her reign. As soon as the Address immediately. The principal improvements in the Otto cycle 
was ready it would be placed before the members for their | Which this new cycle is directed to effect are :— 1st, the useful 
inspection. The next visit of the students of the above Insti- | recovery of heat wasted in the jacket and the exhaust, which 
tution will be to the Great Eastern Railway electrie light | 11 the Otto cycle is represented by some 70 to 80 per cent. of 
station, on Saturday, May 8th. The party will meet outside the total heat ; 2nd, the abolition of the idle revolution, without 
the telegraph ofBos on No. 9 platform on the west side of the use of two working cylinder ends, and without the use of а 
Liverpool-street Station at 11 a.m. As the number will have | Pump for compressing the explosive mixture; 8rd, an increase 
to be limited, those desiring to take part in the visit must send in the power obtained from a given-sized cylinder; 4th, 
in their names at once to the Students’ Hon. Secretary (Mr. prompt and efficient regulation without omission of explosions; 


: and 5th, а means of increasing the power of the engine con- 
W. Bann, 23, Oxford-road, Stroud Green, N) e T siderably beyond the normal, to enable it to take extra heavy 
The Decimal Division of Time.—The Official Commission | | ads for short intervals. 


appointed to consider the decimal division of time and of the 
cirele has decided to retain the day of 24 hours, and to divide 
each hour into 100 parts, and each of these 100 parts into a d : . 
hundred more. The Société Française de Physique considers | ‘ermal balance-sheer showing a thermodynamic efficiency of 
that this method of dividing time has certain disadvantages, as | Pe gm 
well as obvious advantages. For instance, it will do away | The New French Atlantic Oable.—With reference to our 
with our old friend the sexagesimal second, the fundamental | note on page 852 of last week, a correspondent is of opinioa 
unit of the C. G. S. system officially adopted by the 1881 Inter- that the statement that the new French cable will have “а 
national Electrical Congress. Hence the Société Française | carrying capacity per knot equal to that of the latest Anglo- 
de Physique has circularised its members upon the subject. | American cable," the core being the same, but the length 
Besides this society, the Société Internationale des Elec- | vastly different, may mislead the general public. The length 
triciens and the Société des Ingénieurs Civils are preparing | of the latest Anglo cable is 1,850 miles, and it is capable 
reports, and all three are unfavourable to the change. 5 = letters a шц К ee 
Dang f e we cull the follow- nch cable will, our correspondent states, ; өз. 
ш 8 Um 99V With respect to the laying of the French cable by English 
“ Sir: I lately took part in a discussion of Mr. Marconi’s recent inven- | Ships, it seems, as he points out, somewhat at variance with 
tion, which is the subject of an article from the pen of Mr. H. J. W. Dam, | Article 4 of the Concession, which says: “ Ils (les nouveaux 
which appeared in the “Strand Magazine" for March last. I happened to cables) seront posés par des bateaux dont l'un au moins sera 


mention that Mr. Marconi thought he could, with a sufficiently powerful a1 Jm ; 
instrument, transmit an electric wave right London, from Ken | français et par un personnel francais.’’ With reference to the 


sington to the General Post Office, and I questioned whether this could be action of the United States Senate in regard to the landing 
done without possible injury to those who might happen to be directly in | of the French cable, there is nothing unusual about this, 
1 а his ee and his receiver. 1 pas 1 and it seems unfair to threaten the English and American 
rmed that I was what I sign inyself, and that su rsons w noe ; : ; 
even be aware of the asses of the electric wave, much = be injured by Companies on this account. No country, and : certainly 
i& Will any of you scientific readers give me an opinion on this question ? not France, allows І cables to be landed upon its shores 
At present I do not feel quite sure that an electric wave in the eye may | without due permission having been obtained. If we 
not at{any moment be my fate, unless Mr. Marconi quickly invents some | remember rightly, the Anglo-American Company's French 
mode of controlling his waves, and confining them withir certain limits, cable was refused a landing on American shores until its 
instead of allowing them to roam about London at their own sweet will З , inF E b ed. Th 
He tells us they go through anything and everything.—I am, Sir, your exclusive rights in France had been a andon . e present 
obedient servant, IGKORAMUS." : French Company has exclusive rights in the form of a govern- 
It is impossible not to feel sympathy for anyone likely to suffer | ment subsidy which places the other Atlantic companies, both 
from “ an electric wave in the eye ; possibly it might make English and American, at a very great disadvantage. The 
ihe retinal rods and cones act as “© coherers," with incoherent | American Legislature, in making due investigation before 
granting a landing right, are only protecting the interests of 
forthcoming lecture at the Royal Institution, will make the American shareholders in similar undertakings. 


The consumption of gas by an 
engine working on the new cycle is expected to be from 50 to 
60 per cent. only of the gas consumed in the Otto cycle, the 
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consequences to the sufferer. Perhaps Mr. Preece, in his 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р'Атве. 


X-ray Myths.— The researches on complex half shadows, 
carried on for some time past by G. Saenac, have led to results 
which dispel a great many illusions concerning certain curious 
properties of Róntgen rays. By taking into account the extent 
of the surface from which the rays proceed, most of the alleged 
diffraction phenomena can be explained in а remarkably direct 
and simple manner. The penumbra of an object, А, due to an 
extended source, S, is CD; another object, D, introduced at a 
point nearer the source, improves the definition of the shadow 
of А by reducing the extent of the source and comsequently 
of the penumbra. But the immediate visible effect is an 
apparent bending of the rays towards D. When the two 
objects are a ring anda network respectively, the wires appear 
bent and broken where they cross the shadow of the ring. 
Where the wires are tangential to the ring, their shadows are 
doubled, which explains the doublings observed last year by 
Mauritius. The bendings observed by Villari and Duguet 
admit of corresponding explanations when the extended source 
is associated with а point of comparatively high luminosity. 
The “diffraction fringes obtained by Kümmel, Fomm and 
others, which were utilised for fixing the wave-length of 
X-rays, turn out to be nothing but half-shadow phenomena, 
which ean be imitated on а large scale with ordinary light. 
“Ти general, one may avoid erroneously attributing certain 
shadow peculiarities to unknown properties of a radiation by 


Carefully discussing the formation of shadows by successive 
Screens ; the shape and extent of the radiating surface; the 
brightness of its different points; the modifications which a 
change of position, of intensity, or of the distribution of 
brightness may produce in the shadows observed, say, on a 
fluorescent screen or sensitive plate; and finally, by com- 


parison with shadows projected by ordinary light.” 
| [SaaNac, Jour. de Phys., April, p. 169.] 


Illusions due to the Eye Itself.—Another fruitful source of 
* myths " lies in the optical properties of the observer's eye. 
When the image of & point is produced behind the retina, 
instead of upon it, it may be displaced by introducing a screen 
close to the eye. The screen appears to attract the point. 
The experiment is very simple, and may be performed by the 
reader on the spot. Put your eye very close to the page, so as 
to throw the print out of focus. Then move your finger 
towards one of the letters, holding it between the eye and the 
paper. The latter wil be apparently attracted by the finger. 
The reason is easily explained. The point is represented on 
the retina by a disc, due to a pencil of rays passing through 
the pupil. Part of this pencil is intercepted by the screen, and 
the rest is ‘‘ displaced "—the displacement being apparently 
towards the screen, owing to the reversal of the image in the 
eye. The displacement is accompanied by an improvement 
in the definition, as will have been observed. An apparent 
repulsion may be produced in a distant point viewed by a very 
near-sighted eye, where the image lies in front of the retina. 
Other illusions, described in the same Paper, are accounted 


for by the spherical and chromatic aberration of the eye. 
[Sacnac, Ibid, p. 174.] 


Acetate Standard Cell.—A. Mavri has closely investigated 
the sources of the variations in the E.M.F. of the Clark stan- 
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dard cell. He used a potentiometer, consisting, not of a. 
stretched wire, but of 82 coils of an aggregate resistance of 
71,220 ohms, provided with three movable contacts. The 
precision claimed for this instrument is 107‘! volts. When 
tested by means of it the Clark cell showed some alarming 
vagaries. Its E.M.F. was not the same for the same tempe- 
ratures, even when maintained for some time. Heated to 
38deg., and allowed to cool slowly to 18deg., it was 1:4858 
volts; taken to the same temperature through zero, it was 
1:4382. The author's mercurous acetate cell is a great deal 
more constant, according to his own results, The solutions 
may be slightly acid without interfering with the E.M.F. The 
cell preserves its E. M.F. constant to within 0:0002 volts, and 
attains its final value on the day after manufacture. That 
value is 1:8266 at 15deg., and its temperature coefficient is 
about one-tenth of that of the Clark cell. It might be sup- 
posed that all these advantages had been already obtained by 
substituting cadmium for zinc in the Clark cell, as proposed 
by Weston. But, according to Mauri, the E.M.F. of a Weston 
cell was observed to fall from 1:0821 to 1-0190 in a little over 
& year, owing to the mercuric sulphate attacking the cadmium 
in the amalgam and making it richer in mercury, thus increas- 
ing the difference of potential between the cadmium and the 
amalgam. The zinc acetate used in the author's standard is 
saturated, and the cell consists of an evaporating basin hold- 
ing the mercury and containing another which holds the 
zinc. 
| [Maui, Rendic. del R. Istit. Lombardo, 30.] 


Feeble Magnetisation.—L. HorsoRN, of the Reichsanstalt, 
has tested the shape of the magnetisation curves of iron and 
steel in weak fields. Lord Rayleigh showed some time ago 
that these curves are straight lines up to certain limits. 
Schmidt placed the limit at a field of 0:06 units, and Culman 
showed that this only applied to hard iron. Holborn 
used the magnetometric method. and obtained the simplest 
results with cast steel. One specimen, сопівіпіпо 2 per cent. 
tungsten, obeyed the formula £ 28:90 + 0:261 Н between the 
values of O and 2 for H. The limit of linearity for soft iron 
never exceeded 0:9 units. Beyond that the curve was still 
linear in many cases, but the gradient was different. In any 
case, the linear character of the curves is preserved along greater 
ranges than had been supposed. 

[Ногвовм, Berliner Sitzungsberichte, 8, 1897.] 


Time-lay of Magnetisation.—The question whether a sensible 
time elapses before iron acquires the full magnetisation 
impressed upon it by а suddenly-established field cannot be as 
yet considered as completely answered. Ewing thought he 
had observed а true magnetic viscosity, апа Hopkinson and 
others are generally supposed to have definitely established a 
time-lag of several seconds by their alternate-current experi- 
ments. Holborn has recently used a totally different method, 
which has the advantage of simplicity. The specimen of iron 
— usually a bundle of insulated wires in a glass tube—is 
magnetised by a current made at а certain instant. А con- 
centric secondary coil circuit is broken shortly afterwards, 
and the induction determined by a ballistic galvanometer. 
To avoid any phenomena due to self-induction and to lag in 
the magnetising current itself, values of the induction are 
taken at certain intervals shortly after making circuit. The 
intervals were governed by a Helmholtz pendulum interrupter 
working to within one-thousandth of & second. The author 
claims to have proved that after ,},th of a second at the 
most no further increase of magnetisation is discoverable. 
This is an important and definite result, and confirms Ober- 
beck's observations with currents of 200 alternations per 


second. 
| HOLBORN, Jbid, 11, 1896.] 


Iron and Steel Institute.— The 1897 aunual meeting of 
this Institute will be held at the Institution of Civil Engineers 
on Tuesday and Wednesday, May 11th and 12th, commencing 
each day at 10:80 a.m. 
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ELECTRICAL TESTING FOR TELEGRAPH 
ENGINEERS.* 


BY J. ELTON YOUNG. 


Although the following Papers will be found to relate mainly 
to submarine cable work, the treatise of which they form part 
is intended to comprise the theory and much of the practice of 
overland line testing ; and has, therefore, been given the above 
general title. The same principles apply to both branches, 
though practice differs; the more refined measurements 
required in dealing with cables being largely dispensed with 
in aerial line testing. The latter has long been sufficiently 
perfected, and to a great extent reduced to routine; but the 
former is only now becoming so. Of recent years not a few 
outstanding problems of more or less importance have been 
investigated by submarine cable electricians, and improve- 
ments made, the results of which have scarcely yet been fully 
arranged in relation to former information ; though some have 
been noticed in Mr. Wilkinson’s lately published work.t А 
review of the subject in the light of its more recent develop- 
ments may therefore, it is hoped, be of service to those desiring 
а thorough comprehension of the theory and practice of test- 
ing, as applied to all electrical lines. 


MEASUREMENT OF INSULATION RESISTANCE. 


Insulation of Aerial Lines.—The normal leakage from 
ап overhead conductor occurs only at its points of contact 
with the insulators. The joint resistance opposed by all 
these paths to the escape of current from the wire is called 
the insulation resistance, or, more simply, the “ insula- 
tion of the line. Thus the less the number of poles per 
mile the higher should be the insulation per mile. The 
path of leakage at the insulators is almost entirely over 
their surfaces a through their mass), so that the value of 
the insulation depends upon the state of these. It is remark- 
able that the escape of electricity by surface leakage does 
not follow Ohm's law—i.e., doubling the E. M. F. more than 
doubles the leakage current. 
resistance of а wire will sometimes vary with the power 


employed in measuring it, being less under a high power 


than under a low one. 

The principal electrical requirement in an insulator is that 
its surfaces shall retain as little moisture and dirt as possible, 
a condition best fulfilled in practice by porcelain insulators. 
They are constructed of a bell shape, single or double, so that 

are one outer and one or more inner surfaces to be 
traversed by the escaping current. The ''double-shed ” form 
are always used on long lines; and where the highest possible 
insulation is required it is attained by the fluid insulator of 
Messrs. Johnson and Phillips, in which a trough of oil surrounds 
the stem. In America glass insulators are used, but in damp 
countries such as England they are unsuitable, owing to their 
hygroscopic quality. 

Since damp deposits of dirt, salt, smoke, &c., conduct far 
better than clean rain or dew, insulators are not, as a rule, 
protected from rain, but rather exposed to it as much as 
possible, in order that their outer surfaces may thereby be 
kept clean. The inner surfaces, whilst remaining compara- 
tively dry, are very liable to harbour spiders and other insects, 
whose webs, in combination with the materials they accumu- 
late, produce leakage, rendering annual cleanings necessary. 
The merits and defects of insulators cannot be fully proved 
till they have been erected on the line and subjected to the 
various weather conditions they are required to withstand. 
Cracked insulators are to be regarded as useless. 

Changes of weather—hourly, diurnal, and seasonal—must 
be studied in their bearing on the insulation of an aerial line, 
upon which they produce very marked effects. In a dry 
atmosphere insulation, though never perfect, may be some 
hundreds of megohms per mile; but in wet weather may not 
exceed one or two hundred thousand ohms per mile. The 
evaporation by the sun of moisture—as rain, mist, dew, frost, 
or snow—from the surfaces of the insulators may cause a 

* Extracted from & forthcoming work to be published by The Electrician 
Printing and Publishing Company. All rights reserved. 

f “Submarine Cable Laying and Repairing." By Н. D. Wilkinson. 


It follows that the insulation |. 


great rise in в single hour, and an enormous improvement 
in a few hours. Insulation is liable to fall very low when 
moisture succeeds drought, the insulators being coated with 
dust which has become damp; it improves again after suffi- 
ciently heavy rain has fallen to wash off the dust. The effect 
of washing is especially marked on a sea-coast line, where а 
film of salt forms on the insulators, giving rise to very great 
leakage, which is reduced by rainfall. 

Current which escapes by the insulator on to the pole will, 
if the latter does not make good earth, partially leak on to 
other wires of the line, causing ‘‘ weather contact.” To 
avoid this, earth wires, acting also as lightning conductors, 
are often attached to wooden poles and buried in the soil, 
when the latter affords good earth; if it does not, they are 


dispensed with, doing more harm than good. With iron poles 


earth wires are superfluous. Spiders’ webs spun between the 


wires, when wet, may prove an appreciable source of contact 


on long lines. 

It is evident, from the law of derived circuits, that good 
insulation is more essential on long than on short lines, and 
relatively more important near the ends than in the middle of 
the circuit. j 

Insulation Tests of Aerial Lines.—The routine of insulation 
tests varies, but on important overland lines they are usually 
made daily. If not taken with both currents, the negative 
should be the one employed, as this renders leakage more 
fully apparent than the positive, when polarisation is present. 

The following is a test for insulation, used until recently by 
the British Postal Telegraph Department, by means of received 
currents. The lines are divided into sections such that prac- 
tically they may all be assumed to have & mean C.R. of 1,000 
ohms.  Resistances of 10,000 ohms are added to each end of 
the wire to be tested (Fig. 1), of which one is connected to a 


Fic. 1. 


battery and the other to а tangent galvanometer. The resis- 


tance of the circuit is thus raised to such & degree that the 
quantity by which the line differs from 1,000 ohms becomes 
negligible, while the amount by which the ** natural resultant 
fault f happens to be distant from the centre of the circuit. 
is also rendered negligible for the purposes of the measure- 
ment. The resistances of the battery and galvanometer are 
moreover made equal. "This being so, it follows that the true 
insulation resistance of the line, that is the resistance f, is 


f= ms, 
RIC, R, 
where E is the E. M. F. of the battery, R, the total resistance 
on either side of f, and C, the received current in amperes. 
E and Ri are of course constants, and C, is found in amperes 
from the galvanometer reading thus: Let d be the deflection 
produced by a known current of say » milliamperes, and d, the 
galvanometer reading obtained from the line ; then 
C, = ma milliamperes = гы 


е. 
1,0001 P. 

Or C, might be measured directly by means of a milliammeter. 
Since f, which represents the joint resistance of all the paths 
of leakage, or the natural resultant fault,” is the true insula- 
tion resistance of the line, the foregoing system of testing dis- 
penses with the correction for C.R., which is involved in the 
ordinary methods when the insulation resistance is very low 
and approaches that of the conductor. Moreover, the know- 
ledge obtained of the strength of the received current C, 

is & direct indication of the working condition of the line. 
The foregoing test by received current has lately been super- 
seded to а large extent (Mr. Kempe kindly informs me) by a 

* Kempe's “ Handbook," p. 512, fifth edition. 
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loop syetem of insulation testing. This plan consists in measar- 
ing the insulation of loops, instead of that of single linea. A 
current is sent on one wire and received on the other, and the 
difference between the sent and received currents is observed 
by a differential galvanometer, and is the measure of the leak- 
age along the loop (see Fig. 2). 
the "resultant fault is first 5 
addition of resistances of 10,000» 10 
if 

E= E. M. F. of battery, 

R = total resistance of circuit (including battery and galvane- 

meter), 


C 1 = ‘‘ perfect current in milliamperes, 


D x reading of differential galvanometer in milliamperes, 


(B 


„ohms 


is ёле insulation resistance of the loop. 
Example :—Let E = 50 volás, resistanee af wires 1,900”, gab 
vanometer 820-, battery 30%, then 


50 ооо 
and let the reading on the differential galvanometer be found 
equivalent to 0:6 milliampere ; then 


(2:89—0-8) 10775 


cantealised by the 
of the lines. Then 


is the loop insulation. | 
The same result can be arrived at by observing both the 
semt and received currents on an ordinary tangent galvane- 


RA 
— а RASULTAN 
EE... m 
АЕ RR: 
Fi. 2. 
meter, without converting the readings into milliamperes. 
Fer if C, and C, be the readings, we have 
t= С, X R 
0,-0, 8 


In the Indian Government Telegraph Department. the 
insulation is measured by bridge method, using a multiplying 
ratio in the fork coils, that is making b smaller than a, so tha 
r is smaller than =. The balance is usually observed on & 
horizontal astatic galvanometer to true zero with both currents, 
and the arithmetic mean of the readings taken—not the 
geometric mean, as in С.В. testa, becauge the difference is 
principally due to polarisation, and not to natural currents. 
In order to minimise the polarisation effects the battery key 
need not be kept clamped down, but momentary contacts 
made, the galvanometer key remaining closed. The readings 
оѓ the dry and wet bulb thermometers and the state of the 
weather are observed at each end of ihe line, and recorded by 
the testing station. 

The direct deflection method of mesauring resistance may 
also be applied to determine the insulation of a land line ; but, 
unless the latter be oziwomaly high, is nat so suitable as the 
bridge test. 

The apparent value.of the insulation resiatanee, determined 
by bridge or direct deflection method, requives corrention when 
it is so low as to approach ўве conduction resistance of the line, 
singe the latter evidently forms part of whas is observed. It 
will be shown in the next chapter that when the leakage may 
be taken as being about evenly distributed along the line, the 
true insulation may be found by deducting one third of the 
apparent C.R. from the apparent insulation resistance. Other- 
wise, Schwendler’s formule may be employed, after making the 
** cjreuit test." 

The true mean insulation per mile may be arrived at very 
simply by multiplying the apparent insulation by the apparent 


As in the previous system, 


C. R., and dividing by the true C. R. per mile at the temperature 
of the test ; that is to say, 


true 
Tima 
When no correction is necessary, that is, when I is much 
greater than R, the mean insulation per mile is found by 
multiplying the observed insulation by the length of line 
under test; that is, 
iI. 


The average resistance per insulator may be ascertained by 
multiplying ? by the number of poles per mile. The insula- 
tion of an aerial line should not below 200,000- per mile 
even іп wet weather, unless the amount of moisture be alto- 
gether very exceptional. If it is below this limit same special 
defect may be considered to exist. Good insulators should 
not be less than 2,000 megohms each when dry and clean. 

It has been found, in order that an overhead circuit shall 
be capable of attaining its maximum speed of tranamisgion—as 
in fast automatic working—that its total insulation resistance 
must, roughly, not be leas than its total conduction resistance. 
This imposes on long lines a higher standard of efficiency than 
200,000» per mile, though on short ones it allows a lower 
limit to suffice. Thus on 100 miles of wire, of whieh the total 
С.В. is 1,800”, an insulation as low as 180,000” per mile 
might not prevent the attainment of maximum speed, with 
due increase of battery power; whilst on a line of 800 miles, 
having а C. R. of, say, 8,000”, a value of 900,000 per mile would 
be required to admit of the cireuit being worked up to its 
highest speed. A certain amount of leakage is known, theo- 
retically, to be useful in compensating the eleetrostatic capacity 
of an overland eireuit in high-speed transmission, so that a 
gain in speed might be expected under certain conditions of 
moisture; this advantage, however, appears to be to a great 
extent nullified by the polarisation aceompanying the leakage.“ 

Insulation tests to intermediate points on the line furnish 
uaeful data for determining the distance of breaks, when the 
broken end does not make earth. 


(To be continued.) 
EN MEAE эе» Sonne D ea coca ns ea dn 
PROBLEMS IN OCEAN TELEGRAPHY. 


BY CHABLES BRIGHT, r. R. a. x. 
In the course of a recent Paper f read by Messrs. Houston 


and Kennelly before the American Philosophical Society, when 


referring to the “ Anglo Atlantic cable of 1894, these words 
oecur. ©. . If, however, the insulation, instead of being 
86, 000, 000, 900 ohms in each nautical mile, were reduced to 
about 500 ohms in the nautical mile, the leakage tailings 
weuld probably balance the tailings dae to imperfect conduc- 

tanee, and the cable would be distortionle«s." Whilst most 
of us probably recognise that, theoretically speaking, the 

typical eable fer high-speed signalling would be one with a 
comparatively low insulation throughout, it may be questioned 
whether this ideal can be safely realised in practice. 

is necessarily had for the fact —appreciated more and more 
sinee the fifties and sixties—that mechanical qualities and 

durability are of equal importance with the electrical qualifl- 

cations of an msulator for submarine cables. After a vast 

number of abortive experiments during the above-mentioned 
periods on all sorts and conditions of materials from paper 

and wool to horse-hair{—as a substitute for gutta-percha and 

indis-rubber, a consensus of opinion was ultimately arrived at 

that comparatively costly substances alone met the require- 
ments. And what was the reason for this decision ? Not on 

account of any failure in these proposals to provide the desired 

electrieal resistance under certain circumstances; but because 
no reliance could be placed in them, however treated, to remain 

in that eondition, even supposing they had been physically and 

mechanically suitable. 


* Mr. W. H. Preece, Journal LE.E., Vol. XXV., p. 674. 

t “The Insulating Medium surrounding a Conductor the Real Path of 
its Current," by Prof. Edwin J. Houston and Dr. A. E. Kennelly. 

t For a full selection, see the Blue Book on the Construction of Sub- 
marine Telegraph Cables, published 1861. 
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Electric light engineers have been going through a some- | marine telegraphy this could never by any stretch of imagina- 


what similar experienee of late years; and it is now customary | 


in all branches of electrical industry to recognise the physical 
and mechanical claims of the insulator on an equal footing 
with its electrical features. 

Though some know well-behaved guita-percha and india- 
rubber when they aee it, appearances are often deceptive. On 
the other hand, though the electrical resistance of these 
materials, when manufactured, is liable to be a variable 

uantity, experience tells us roughly what it should be. And 
i can be measured. Unfortunately for long distance sub- 


tion be as low as 500 ohms per nautical mile under 
wholesome circumstances with a safe thickness, and with the 
proper limit to inductive capacity—an actual factor in the 
speed. If, therefore, Messrs. Houston and Kennelly can furnish 
us with an untried insulating medium which will meet the con- 
ditions of a cable whose signals are free from distortion as веё. 
forth by Mr. Oliver Heaviside as well as by themselves, a bene- 
faction will be bestowed on the submarine cable industry, and a 
handsome reward will meet their investigations. In the mean- 
while it is difficult to perceive that any advance has been made. 


THE “WALKER” SYSTEM OF ELECTRIC TRACTION.*  wsier-wheela Previous to the time of their entering into 


BY JUSTUS Eck, M. A., M. I. E. E. 


General. In introducing the Walker system of electric ipeo- 
tion to notice, I first wish to draw attention to the scope df the 
Paper. There is no intention at the present time of dealing wish 
the intimate technicalities of the electric traction qnestion, thet 
would come before such a society as the Institution of Fàsstrisal 


999. 7. 
ы tm 


„Ж? 
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N 


In. 


Engineers, but фо point орі the veaiesa specialities and advantages 
of this ayatem, «e far as thay concern the tramway owner, manager 
or engineer. А 

To explain the ezigin ef the word Walker” gystem. I should 
like to remind you that ae asriy as 1883 a pewerful organisation 
called the Walker Manufacturing Gemp was ised in Cleve- 
land, Ohio, as a general engineering firm, and which gave special 
attention to cable tramways for street work, and which, after carry- 
ing on the various departments of this work for ten years, became 
convinced that electricity would be the probable motive power for 
most peser traction lines in the futere, as it presented the great 
advantages ef easier extension and addition to existing power lines, 
а low coat of eperation and the possibility of working over large 
ameas, with a modenate ospital outlay. Entering so late in the 
field was no detriment to the Walker Company, who congeived the 
idea that electric generators and motors are, after all, only 
pieces of machinery. and require but high class workmanship 
аай material to make them as reliable as steam engines or 


Paper read at the meeting of the Tramways Institute of Great Britain 
and Ireland, at Huddersfield, April 8th. 


te manufacture there was an impression that all electrical 
machinegy was somewhat mysterious and unreliable in working, 
but they desided not to be influenced by this impression. The 
striking and immediate success of the application of their electrical 
manufactures convinced them and everybody else of the soundness 
of this policy. The essential points of the Walker system canaist 
of the application of extensive street railway experience to the par- 
festion of many small details, with a net result that the read 


- “a 7 4 | А —— ш 
. Direct-Coupled “ Walker” Railway Genesstar. 


apparatus iseosimple that no skilled mau is saquived as Griver, and 
the station apparatus is so reliable that а service free frem bresk- 


downs із secured to the travelling public and a r. 
investment to the purchaser. Laing, Wharten end 
Bown, of London, the British representatives, are adding 
te the value of the system by modifications to suit the require- 
ments of the British tramway engineer. They also, when 
starting in this line of business, carefully oonsidemed the question 
of patente, and decided that as the principles and details of dynamo 
and motor construction had been well understood by scientific 
men and manufacturers for nearly 50 years, there were no valid 
patents which prevent anyone from constructing such machinery 
substantially in any form desired; but still they decided to have a 
respect for all valid patents, and also have no intention whatever 
of going behind the moral right of any inventor to his invention. 

Factory. —Before going directly to the subject of the machinery, 
it will be well to draw your attention to the fact that the factory 
where it is made now covers over 10 acres of greund, and contains 
tools of very large size capable of dealing with dynamo and other 
machines weighing up to 170,0001Ь, per piece, and also that during 
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the last few months two additional sites have been purchased, and 
аге being rapidly equipped for the enlargement of the works to 
meet current demands. During this short period of three years, 22 
types of generators and six types of railway motors have been 
successfully designed and manufactured in quantity to standard 
patterns. 

Generators. —The Walker railway generator is the fount of the 
electric power, and in designing it great care has been taken to 
eliminate the mistake of starving it of either iron or copper ; the 
want of either of these materials decreases the efliciency and also 
the life of a dynamo, with the further disadvantage, viz., that 
when any emergency or extra demand is put upon the generator it 


“Walker” Railway Motor. 


is apt to fail at the very time when greatest trouble is the result. 
In America, where heavy snowstorms are frequent, it sometimes 
happens, even in a well-designed generating station, that the load 
on the generators has been for several hours fully 100 per cent. 
above the normal output for which they were constructed ; and it 
is under these circumstances that the maker who puts extra material 
into his generator, and the user who buys it, realise the value of 
the extra cost. The generators are made of several sizes, with 
varying numbers of pole-pieces, and embrace a range of power from 
100 kilowatts to 1,000 kilowatts, with speeds going down as low as 


Suspension of Walker" Railway Motor. 


75 revolutions per minute. Every dynamo has a certain number of 
pole-pieces, and in the case of the Walker railway generator the 
numbers vary from 4 to 14. Each of these pole-pieces consists of a 
number of plates of iron of notched form, as seen at Fig. 1. These 
are built up side by side with two stout outside plates, and then 
held radially in clamping frames with the dovetails outwards at 
their proper angular distribution, and are then put in the mould 
and an iron yoke cast round them (Fig. 2). Iron is preferred, as 
it secures better regulation, and the necessary cross-section required 
for magnetic purposes ensures at the same time a greater rigidity 
in the machinery coupled with less cost.. The weight of generators 


must of necessity be small. The surface contact between the dove- 
tail and the yoke is at least twice the cross-section of the latter, 
во as to secure an even and economic field. Half rings with 
pole-pieces projecting inwards are thus obtained. Two of these 
when bolted together form the ring of magnetic poles in which the 
armature rotates. Each pole-piece is sawn nearly in half from the 
centre, the object being to secure greater rigidity for the magnetic 
field, thereby minimising the change of position of the brushes 
with varying loads. On the pole-piece is а band of steel, the pole 
shoe, which retains in its place the field spool. The field spools 
are most carefully made, and are insulated with mica and mill. 
board, and wound with the shunt winding by the side of the seriea 
winding, and separated from it by a layer of mica and millboard. 
Tne shunt coils are wound in the usual way with wire, but the 
series coils consist, of thin copper tapes, so thin that there is only 
one turn for each layer, the number of layers and size of tape being 
in proportion to the amperes and output of the machines. As the 
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tape of copper: winds on adhesive insulating tape is also laid 
between each layer. The tops of the windings are protected by 
prepared cloth, and finally by neat rope winding. To the ring of 
field magnets at four of the neutral points is attached a ring of 


| somewhat smaller size, which carries the brush rocker and brush- 


holders, there being one brush to each pole. Опе object of this 


| arrangement, which is used on all direct-coupled generators, is to 


| enable the outer bearing to be removed without interfering with 


the brush-holders, and another is that the adjusting worm screw, 


| which traverses the brushes either forwards or backwards, works 


upon а very large circumference so that greater accuracy of 
adjustment is obtained. Trial has proved these generators to be 


| sparkless at the commutators, without shifting the brushes, up to 


50 per cent. and even 75 per cent. over load. 

The armature consists of a solid forged steel shaft, on which is 
mounted a cast spider of the section shown in Fig. 3, the object of 
the radial cutting being to free it from strains ; and to this are 
attached the disc-segments by means of dovetails. These disc- 
segments (Fig. 4) overlap, and when a sufficient number of them 
are in place they are firmly bolted together between heavy cast- 
iron end discs, thus making a rigid core for the armature coils. 
Each slot is carefully tooled out, and special insulation is laid 
into it in the following order. First of all a mill-board 
trough is made, then a trough of oiled linen, then one 
of mica, then one of oiled paper, and then one of mill- 

again. Into this the conductors are laid, and a hard 
wooden strip is put on the top, the various layers being 
separated by a strip of composite insulation. Finally 


Fio. 2. 


the mill-board, mica, and other insulating substances are closed 


over, and the whole securely bound in by means of wire laid into 
grooves turned in the disc segments, thus securing minimum air 


gap. p winding and wave winding аге employed. Ventilation 
is secured by jin. distance pieces between groups of armature seg- 
ments. All the coils are machine-formed, and are of the shape 


as shown in Fig. 5, so that they are easily laid in place, and brought 
down to the commutator segments, where they are securely 
soldered. They consist of copper tape, tinned for convenience in 
soldering, and are waterproofed. The back end of the armature 1s 


. enclosed in canvas binding, which is a necessity to keep out dirt 
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and grease. The back and front ends are further protected by a 
brass ring, so that it is perfectly safe to handle the biggest arma- 
tures in spite of their great weight. 

The commutator consists of a spider wheel, over-laid with insu- 
lating strips, on which are placed drop-forged copper segments held 


down with insulating material under end cape, and the whole then 
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bolted together, as shown in Fig. 6, thus making an extremely 
simple and at the same time a reliable form of commutator, from 
which many of the complaints usually found in such delicate parta 
of a generator are eliminated. All the segments are of drop-forged 
pure oopper, so that the commutators are free from soft places and 

oles. The commutator is keyed to the armature spider, so that 


n 
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both can be removed together from the shaft, which is a step in 
advance of most makes. The armature is mounted in the usual 
way in self-aligning bearings, and supplied with all the necessary 
lubricating apparatus, which in standard patterns consist of two oil 
rings in an oil well. A gauge glass shows the height of the oil in 
tbis well The bearings are of such ample size that reliable lubri- 


cation is secured this way. In most of the large machines arrange- 
ments are made for allowing the field-magnets to slide axially, so 
that the armature may be examined at any time without taking 
these heavy parts to pieces. 

The generators are made usually for generating at 550 volts, 
sometimes up to 800 volts ; but arrangements are made in the wave 
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~ 


windings, во that by changing the commutator and altering the con- 
nections a lower voltage for cell charging and other purposes can be 
obtamed without deviation from standard patterns. The gene- 
rators are belt or rope-driven or direct-coupled to engines, accord- 
ing to size and requirements. 


bar, and the negative pole to the earth bar. 


Switchboard.—Tbhe current from the generators pues to the 
** Walker" switchboard, wbich is built in sections, there being as 
many generator sections as there are generators, and also a Board 
of Trade section, having on it the special instruments required by 
the Board of Trade, and also the various feeder panels for supplying 
the feeder circuits to outlying parts of the tramway system. These 
switchboards are made either of slate or marble, and have an 
arrangement of angle-iron pieces running vertically, by means of 
which the switchboard is easily added to when extensions of the 
tramway system take place. This construction also secures a fire- 
proof switchboard. To secure absolute perpendicularity of the 
board, а long turn-buckle is provided in place of the upper end 
stay, so that this desirable feature is quickly obtained. The 
angle-iron pieces mentioned before form very convenient supporta 
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Fig. 7. 


for carrying up heavy. cables from large generators to the switch- 
board, and the whole is so arranged that when the switchboard .is 
completed it is almost as neat at the back as in the front. 

The generator panel usually consists of two main switches con- 
necting the positive pole of the generator to the liue 'bus (or main) 
| | The positive wire 
re-meter, and then through an auto- 
protects the generator from excessive 


es on through the am 
matic circuit-breaker, whic 


currents. Switches are also provided for the field circuits, and for 
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regulating the resistance in the shunt field. The feeder panel 
usually has two feeder circuits to it, each provided with а circuit- 
breaker and an ammeter for indicating the current passing out to 
that section, also a main switch for isolating the circuits. The 
standard size of the panels is 90in. in height and 24 in. in width for 
all sizes up to 3, 000 amperes for the generators, and 1,500 for the 
circuits. The resistance switches are carried on the front of the 
panel, but the resistance coils themselves are carried on the back, 
allowing them to be easily examined, and at the same time 
carrying any heat generated in: them away from the measuring 
instruments. | ; 
Trolley.—The current from the switchboard passes by under- 
ground or overhead feeder wires to the tramway line, and then, 
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should this be of the overhead construction, it is collected by the 
„Walker trolley, which differs from the ordinary V-wheel trolley, 
in that it consists of a roller mounted at the end of the pole (Fig. 7). 
This eliminates all trouble with the turn-outs and crossings, and 
prevents the breakage of span wire, which often occurs when such 
is used, thus materially lowering the expenses of up-keep. This 
roller is mounted on ball bearings, and requires no oiling, even up 
to 30 miles per hour, or 5,000 revolutions per minute. A copper 
brush inside provides a low resistance path for the current, and the 
pressure against the trolley line is always ample to secure rotation 
of the roller. The Walker" trolley has the advantage of col- 
lecting the current with perfect certainty, and it also enables 
the car to be run at full speed when changing from one line to 
another, 16 being almost independent of the setting of the over- 
head wire. When using the ordinary trolley а great amount of 
care has to be exercised in keeping it to the line when passing 
points or curves. The ‘‘ Walker" trolley pole retains a fixed 
position as regards the vertical longitudinal plane of the car when 
working, but when hauled down can be reversed for running 
backwards. 


Controller.—The current, being thus collected, passes through 
the two main switches and a lightning guard to the Walker 
controller, which regulates the speed and direction in which the 
motor runs. There аге one or two forms of controllers in use, but 
it is claimed for the ** Walker " controller that it is superior to 
these in the following points. When the controller is turning the 
current off from the motors there is always considerable difficulty 
in obviating dangerous sparks, and in some cases a magnetic blow- 
out arrangement has been used to obtain this effect. These, however, 
at all times require current in them, so that there is a constant 
waste at this point, and further than this, unless there is a large 
current in the blow-out coils, the spark-breaking power is extremely 
small. The method employed in the ** Walker " controller is sub- 
dividing the breaking spark between 32 contracts in series, so that 
the sparking effect obtained between each of these contacts is very 
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small, it being 1/32nd of the total amount of each point. At the 
same time the inductive spark from the blow-out coil is saved. 
Another particular point is that directly the controller handle is 
turned back to reduce speed the current is immediately shut off the 
motor, so that it is possible for the motor man to immediately put 
on his brakes without any harm happening to the motors. The 
controller, which is of the series-parallel type. is both fire and 
water proof and occupies a minimum of space. It has two handles 
one for controlling the speed and the other the direction, and these 
are so interlocked that unless the direction handle is fully 
over either “ forward” or ''back," the speed-regulating handle 
will not move. In addition to this, it is so arranged that 
unless the spark-breaking cylinder is so placed that the 
circuit is broken, it is impossible to move the direction 
handle. To eliminate any resistance effect of the spark break- 
ing contacts an arrangement is made so that the whole of 


these are cut out of circuit when the controller handle is moved 
forward. In order to promote the long life of the controller, and 
as the spark cylinders are apt to wear when going on one face, 
these cylinders are so made that they may be inverted, and double 
wear obtained by using the other face. The exact electrical details, 
however, ав shown in the accompanying diagram (Fig. 8), will be 
probably far more interesting to the electrician than to the tramway 
manager. Another noticeable point is the absence of the usual 
fences and bridges, thus allowing the controller to be kept clean 
and under easy inspection. The swinging of the cover is also an 
improvement permitting of very easy access. Switches are pro- 
vided for cutting out either motor should it be disabled. 
Molors..—The motors are of similar construction to the dynamos, 
80 far as the armatures are concerned, the exception being that the 
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armature discs are in entire rings instead of as shown in the sketch 
of the generator discs, being each stamped out of the plate. The 
coils are soaked several times in asphaltum and so made entirely 
waterproof, and they are also subjected to a 5,000 volt pressure 
test before use. The field-magnets, howerer, differ very consider- 


‚ ably from those of the generators, although the winding is carried 


out on the same principle. The field-magnets are of soft cast-steel 
and form a complete box when closed together, and the field-coils, 
which are waterproofed, are held in place on the four poles by 
brass clips held by a set screw. This box (Fig. 9), formed by the field- 
magnets, is so arranged as to open either upwards or downwards, 
thereby providing for inspection from the top, through the floor of 
the car-body, or from below in the car-pit, The armature is held 
in place firmly during either of these operations, and can also be 
taken out above or below. The bearings are outside the magnet 
case and are easily detached. The armature windings are so 
arranged that there are only two brushes, and these are 90deg. 
apart, and are built in such а manner that the brushes can be 
easily placed under the trap. Oil rings are provided outside the 
magnet case, sothat all oil drippings, &c., are prevented fromrunning 
into the armature. The commutator has very high insulation, it 
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being entirely of mica with 2in. of surface between the live parts 
and the frame. It has also a very long life. The whole when 
closed up is practically dust-proof, the spur wheel and pinion run- 
ning in a malleable iron case containing oil. Vibration and jar 
from this is unnoticeable. Gears have run over 1,000,000 miles 
before replacement. One great speciality of the ** Walker" motor 
is its method of suspension ; and the value of this will readily 
appeal to anyone who has studied the question of rail depreciation 
on power traction lines. uM EM 
The principle of suspension is shown in Fig. 10, in which it will 
be observed that that the motor is hung upon springs both in front 
and behind, so that should the car when in motion meet, with an 
obstruction or a raised point it does not strike the rail with a 
“hammer blow equal to the weight of motor added to that of the 
wheels, but with a blow in which а spring is inserted, which means 
a very different life to the permanent way and electric bonds. This 
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same spring also comes into effect when the motor is started to 
work, and no unpleasant jolting from rapid application of power 
is observed ; the springs first having to become compressed before 
the motor can exert its full power from the pinion. The rear end 
of the motor is hung in the well-known way for most electrical 
motors for this class of work, and has also а spring. Тоо great 
value cannot be placed on the suspension of motors, as the even 
riding of these affects, first of all, tho track with its many points 
and expensive crossings ; next, the electrical bonding of the rails, 
causing the springiest of bonds to become brittle, then the spur- 
wheel and pinion, besides the armature wires, which must in 
course of time feel the effect of constant jolting, and finally — most 
important of all—the comfortable riding of the passengers. 
Realising the great importance of having the motors as nearly 
perfect as possible, greatest care has been taken in designing them 
to embody every improvement suggested by actual use that comes 
to the notice of the Company, and as a result of this the following 
points come to the front in the ** Walker" motor. It is extremely 
accessible from the top and from underneath, whilst retaining all 
the advantages of being free from dust, water, or oil inside. All 
the parts are interchangeable, and all bolts in the main body aro of 
the same size, and drop in from the top and have locked nuts and 
spring cotters. The weight is reduced to а minimum for the 
strength and freedom from breakdown that is essential. Every 
motor is carefully tested for power before leaving the works, in the 
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following manner. It is set to run on a Prony brake till the full- 
rated power is obtained for one hour continuously, at the pinion, 
and at the end of this time, if the temperature rise is under 150 F., 
it is passed. Rating motors in this way has been found to keep 
them within safe heating limits in the hottest of American summer 
weather with the heaviest loads for which they are constructed. 

All the motors for railway work are what is known as single 
reduction type, which means that the power from the armature 
spindle is transmitted through a pinion on it {о a spur wheel keyed 
to the wheel axle, this permits of hanging the motors on the 
“ Walker spring suspension principle, and also allows them to 
run at moderately high speeds, thus securing a reduction in weight. 
There are other incidental advantages in this spur gearing. Tho 
gearing is enclosed in a malleable iron housing which keeps it free 
from dust and dirt, and also acts as an oil well into which the 
larger spur wheel dips and gathers oil, making the friction in the 
gear low and the noise of it inappreciable. The pinions are usually 
of steel, with malleable iron wheels on the axles. 


The diagram, Fig. 11, shows the efficiency of a Walker" gene- 
rator at from practically no load to 30 per cent. overload, and it 
will be noticed that the efficiency is practically constant from 30 
per cent. load to 30 per cent. overload, and of an average of 93 
per cent., and rising to over 96 per cent. The other diagram, Fig. 12, 
shows the compounding of this same dynamo. The characteristic 
curves of the motors (Fig. 13) are also interesting, and show that in 
design working conditions have been considered. When starting 
railway motors they take at first the maximum current ; this, how- 
ever,'soon drops tc half and less, and during a portion of the time of 
running the motor i$ receiving no current. It is, therefore, impor- 
tant that the motor should have good efficiency at overload as well 
as at light lcad ; also in many cases gradients require long appli- 
cation of medium power. It will be seen from the diagrams that 
the Walker motors comply with these requirements, the efli- 
ciency rising rapidly up to | load, and then to a maximum at } load, 
to continue about the same to 25 to 35 per cent. overload. 

The motors are made in six sizes, as under :— 


Number. Horse-power. | v Lbs. pull. Miles per hour. 
ó | 25 | 800 20 
4 30 1,000 50 
5 | 55 1,200 35 
10 50 2,000 40 
15 75 | 3,000 50 
20 125 | 5,000 50 


The pull is reckoned at 10 miles per hour in all cases, and with 
33in. wheels. 

To further prove the efficiency of the motors, it may be stated 
that the ** Walker" motor, No. 3 size, has 144 turns of magnet 
wire against 191 of one of the large opposition makers. To secure 
the extra space for this larger number of turns, the cross-section 
of the wire is 25 per cent. less, thus adding further resistance to 
the circuit. The same applies to the winding of the equivalent 
motor to our No. 10 size, except the discrepancy in cross-section 
is still greater. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, April 30th. 
INSTITUTION OF JUNIOR ENGINEERS, 
3 p.m. Visit to the Blackwall Tunnel Works. Train leaves 
Fenchurch-strect Station at 2.40 p. m., for Poplar Station. 


INSTITUTION OF MECHANICAL ENGINEERS. 


7.20 pan, Ordinary General Meeting at 25, Great Gcorge- 
street. Adjourned Discussion on Mr. Leslie S. Robin- 
son's Paper on Mechanical Propulsion on Canals,” 
Paper to be read. Experiments on Propeller Ventilating 
Fans, and on Electric Motor Driving them,” by W. G. 
Walker. 


ROYAL INSTITUTION. 
9 p.m. Evening Discourse, “ Cathode Rays,” by Prof. J. J. 
Thomson, F.R.S. 
SATURDAY, May ist. 
RovAL INSTITUTION. 


5 pm. Annual Meeting. 


MONDAY, May 3rd. 
RovarL INSTITUTION. 
4 p.i... General Monthly Meeting. 
WEDNESDAY, May 5th. 
Society oF ARTs, 
8 pm. Ordinary Meeting. The Railway to India,” by 
C. E. D. Black. 
THURSDAY, May 6th. 
ROYAL INSTITUTION. 
3 p.m Afternoon Lecture II., Liquid Air as an Agent of 
Research,” by Prof. Dewar, F. R. S. 
SATURDAY, May 8th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
Ilum. Students! visit to the Great Eastern Railway Electric 
Light Station. Meet outside Telegraph Office on 
Platform 9, at 11 o'clock. 


,“ Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us not later than 
Wednesday noon. 
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' SPECIAL NOTICE. 


Last week's number of “The Electrician " completed Volume XXXVIII. 
With this week's number is issued (Gratis) the Index to the Volume. 


Complaints of non-receipt should be promptly made to the Publisher. 


NOW READY.—Vol. XXXVIII. of ' TRE ELECTRICIAN," bound in 
strong cloth. Price 17s. 6d., post free 188. 6d. Also ready, Cases for 
binding. Price 2s., by pue. ód. 
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STEEL-PLATE PORTRAITS. 

Of Willoughby Smith (out of print); W. Н. Preece, C. B., F.RS.; Michael 
Faraday (1s. extra) ; Sir John Pender, G.C.M.G., М.Р. ; Sir William 
Thomson, F.R.S. ( Lord Kelvin); C. H. B. Patey, C.B.; Dr. Oliver J. 
Lodge, F. R. S.; Prof William Crookes, F. R. S.; Prof. von Helmholtz ; 
Prof. W. E. Ayrton ; Lord Kayleigh, F. R. S.; W. Field; Werner 
von Siemens; Sir James Anderson; Joseph Wilson Swan; Mr. Alexander 
Siemens; Dr. Heinrich Hertz; Mr. R. E. B. Crompton; William 
Sturgeon; Dr. John Hopkinson, F. R. &.; Prof. J. J. Thomson, F. R. S., and 
Sir Henry С. Mance have been issued as Supplements to TEE 
ELECTRICIAN.” ` 

Copies of these admirably-executed Steel Engravings can be supplied, price 
Is. each, post free on roller, 18. d. Or framed in neat Black Pillar or 
Brown Ornamental Frames, price 4s. | carriage paid, бз. (О.К.) 


ELECTRIC TRACTION MISSIONARIES. 


The outcome of the discussion, at the Institution of Electrical 
Engineers, on Mr. Baytor’s Paper ор “ Some Recent Develop- 
ments in Electric Traction Appliances was a victory all along 
the line for the American invaders. As we anticipated on 
glancing through the Paper before its publication, the section 
on Generators proved distinctly provocative ; although, no 
doubt, the author, with his mind full of transatlantic practice, 
was far from being aware of the multitudinous corns and 
other tender susceptibilities he was trampling on. The United 
States claims to lead the world in so many things, and actually 
does so to such a large extent, that those hailing from the 
right side of the Atlantic can well afford to be magnani- 
mous. They must remember that we Britishers are inclined 
to defend, with the desperation. begotten” of»envy and 
despair, the few humble innovations which it has been 
our good luck to inaugurate long before the eagle eye 
of the genus Americanus" espied them. Consequently, 
thinking of the stately lines of Willans engines which form 
the characteristic feature of every self-respecting English 
central station, we looked forward to an animated debate 
when we found that Mr. Влугов purposed telling the members 
of the Institution of Electrical Engineers, as if they were 
startling discoverics of his own, made the day before, that 
direct-coupling **is now practically standard for all sizes,” 
and that ‘the reduced floor-space occupied by direct- 
coupled machinery becomes a factor of much importance 
when it is desirable to locate the generating station in a 
district where land ,values are, high." Scarcely less calcu- 
lated to arouse wrath in the usually mild bosom of the 
English engineer were the remarks with regard Чо the 
looseness of dynamo specifications. Right proud is every 
native-born electrical engineer of the way we lead the world in 
the matter of high-speed direct-coupled plant; but when we 
come to dynamo specifications an even more tender chord is 
struck. It was a wanton infliction of undeserved pain to tell 
dynamo-designers, in a land where the consultant and the 
rigid specification reign supreme, that there is certainly no 
reason why dynamos should not be as specifically rated as the 
engines which are to drive them. A standard should be adopted 
covering sparking and temperature limits. .”’ Hence, 
whilst forced to admit that Mr. Davron's dicta with regard to 
rail bonds, the three-wire system of traction, and electro- 
magnetic brakes might, so great is the lack of experience in 
this country, be quite undisputed and indisputable by English 
electrical engineers, we expected to witness the complete rout 
of our ‘amiable invaders in the direction of Generators.“ 
But it was not to be. Mr. Raworru, indeed, expressed 
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:Johnsonand Phillips,l4,U nion-ct., Old Broad-st, London: & Chariton,Kent 1, ; 


INSTRUMENTS. 


Queen-street, London, E. C., and Branchen ЕЕ 


Evershed & V oles Woodfield Works. Harrow-rd. London, e 26 6 „ „„ „„ co 93 
General Electa Co. 69. 71 & 88, Queen Victoria-st. „London, E. C.; & Salford. 27 


° .. ө ооо o0 80 
Johnson & Phillips, 14, Unjon-ct., Old Broad-st., London; & Uhariton, Ken. 1,83 


Muirhead and Co, 54, Old Broed-street, E. C.; and E'mer's End Kent  .... 2t 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell 99708, E. C. 20 
Nalder Brothers and Thompson, 81, Queen - st, Cheapside, оа РО. er ri 
Paul, R. W., 44, Hatton-garden, and Gt. Saffron Hill, London, E. C.. 
Pi „J., 56, Red Lion-street, Clerkenwell, London, Е.С ................— 
Richard, Jules, Paris 6 „ „„ „„ „%% „„%„% „„ „ oe ы e*-e06000009995999009902€ оооооа о ооовово „ e 99 
Вах (Julius) and Co., Ridgmount-street, Store- t, London, N D NDA M e" 
Siemens Bros. and Co.,19, Queen Anne 1 London; and Woolwich, Ken à 
Stanley, W. F., Great Turnstile, Holborn, London, E. ...... ————" E 
Telegraph rpm gg iy nd 1.6. нер. noar умна; and 11, Queen i 
treet, Lon on, . »$ an verpo оз оооозозвооосовроовоооовооооое 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester . . 20 
Scholzig (Овсаг), Dashwood House, London, E. CCC. . . q ⁊:ꝙ l 
INSULATORS, 
ulton and Co., Lambeth Pottery, London, S. .......................... 97 
Edison and Swan, United Electric Light Company, Ediswan-building «, 38-37, 
Queen-st E.C., and Branches 6 % %% %% %% %%% „% о 6 6 „%%% „ö „ „ ооозоооооо оо 2 о а 84 
Evered and Oo., 37-55, Drury-lane, London, W. O.; and Birmingham.. 13 
General Electric Co., 69, 71 &88, Queen Victoria-st London, E. C.; &Salford. 27 


. Siemens Bros. & Co., 12, Queen 


‚ Henley's (W. T.) Tel. Works Co., 27, Martin's-in, Cannon-st.,Lon.,&N.Woolwich 1 


hnson &Р 8, 14, Union-ct., Old Broad-st., London; & Oharlton,Kent 1, 83 
21 bo. 1 Anne’s-gate, London; and Woolwich, Kent. 6 
Telegraph Manufacturing Oo., Helsby, near Warrington; and 11, Queen 


Viotoria-street, London, Е.С. and Liverpool. ce ne aoas os es ce 


LAMPS. 


| „Мөшепв Bros. and Co., 14, Queen Anne's-gate, London, 8. W.; and ‘Woolwich © 


Berend (O.)) and Co., Dunedin House, Basinghall-a venue, London, Е.О. .... 81 
Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, E.C. ............ ll 
Brush Electrical Engineering Co.. 49, Queen Victoria-street, London, Е.С... 95 . 
Cossor, 67, Farrlugdon-road, London, E. C. 


Davy Electrical Construction Co., 15, Victoria-street, Westminster, S. W. 34 
Dorman and Smith, Manchester; and London and Glasgow ................ 29 
Edison and Swan United Electric Light Co., Ediswan-buil , 

Queen-street, E. C.: and Branches . RECEN 31 
Blectric Construction Company, Wolverhampton; and Dashwood House, Old | 

Broad-street, London, E. о ee 26 6 „ „„ „ 660 0 %%% %%% %%% %%% „„ „%% „„ о 262 66 „6 „ о о [EX 5 
General Electric Co., 69, 714 88, Queen Victoria-st., London, E. C-; & Salford. 97 
^ Gard" Incandescence Lamp Co.—Sole Agents, Wilhelm and Co., 11 & 12, 

Westmoreland-buildings, Aldersgato-street, London, E. O.. —— 

es (J. Н.) and Co., Newosstle-on- Tyne; & 17, Soho-sq, London, W.. . 4 

К олы Electrio Co., 55, Redcross-street, London, E 


14 


Berry & Co.,62, Queen Victoria-street, London, E. e S 
$m . M.) & Co.. e Hatton- garden, London РИ PET 14 
Sunbeam Lamp Co., Gateshead-on-Tyne; and 60, Fenchurch st., London, E.C. 8 
Western Electric Co. (Arc), 79, Coleman-street, London, E,C. 26 %%% % „ „% „%6 8 


neen- street, London, E. O., and Branches... ... 84 
 Geleral Electric Co., 69, 71 & Eu, Queen Victoria-street, London; & Salford. 17 
LAMP PILLARS es у 
Edison & swan United Electric Light Company, Ediswan- uildings, 86-37, 
Queen-street, London, E.C., and Branches 5 34 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 27 
Macfarlane and Co., Glas go ооо ene 35 


THE ‘ELECTRICIAN, APRIL 30, 1897. xxxi ' 


Supplement to ** THE ELECTRICIAN,” April 3oth, 1897. 


ueen Victoria’s Diamond Jubilee. 


EN ZA NN 
A MAGNIFICENT SOUWENIR. 


“The Electrician Printing & Publishing Co, Lad, London. 
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OUR QUEEN'S LONG REIGN. The year of grace, 1897, will be а landmark for alljtime as that which sees the completion 

of the longest reign ever recorded for an English monarch. As a souvenir of this event, as well as a splendid work of art, the 

Fine Art Department of The Electrician " Printing and Publishing Company, of Salisbury Court, Fleet Street, London, England, 

offer a fine portrait of Her Majesty. after Von Angeli, and really the only good portrait on the market. Massively framed, with the 

Royal Arms, as shown in the above print, the framed’ picture complete measures 4 feet by 3 feet, and forms a truly royal souvenir 

° of Her Majesty's reign. 


THIS SUPERB PLATE, OF WHICH THE ABOVE IS A REDUCED PHOTOCRAPHIC REPRODUCTION, IS WORTHY OF A PLACE IN ANY BUILDINC IN THE LAND. 
Price, framed complete in massive black and gold frame, $ 2, 14s. Gd., or Six Copies at 52. 10s. Gd. each. 


Packing cases and carriage extra. Other frames (including fine English gold-untarnishable) quoted for on application. 
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© 
DUNEDIN HOUSE, 
BASINGHALL AWEN E:. 
з LONDON, Е.С. 


(LIMITED), : Telegrams :—'' YTTRIUM LONDON.” 
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MAIN SWITCHES. 


Quick Break, Simple, Solid, Substantial. 


RESISTANCES. 


Large Variety of Standard Patterns. 
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Classified Index to Eleetrical Trades.— Continued. 


LIGHTNING CONDUCTORS. PAGE 
Edison & Swan United Electric Light Company, Ediswau-buildings, 86-87, 
Queon-atreet, London, E. C., and Branches А 
General Electric Co., 69,71 & 88, Queen Victoria-st., London, E.C.; & Salford. 97 
Johnson & Phillips, 14, Union-ot.. Old Broad-st., London; & Chariton, Kent. I. 83 
Muirhead and Oo.. 51, Old Brosd-street, N. C.; and Elmer's End, Kent...... 28 
Sax (Julius? and Co., Ridgmount-street, Store-street, London, W. O.. 29 
LUBRICANTS. ; 
Kingtisher Patent Lubrication Co., Leedd e q f e 18 
зе Lubricating Oil Co., 19 & 20 Water-la., Gt, Tower-st., London, EC. 24 
l cox (W. Н.) and Co.. 84-88. Southwark-street, London, 8. 8 
MANUFACTURING ELECTRICIANS. 
. Dorman and Smith, Salford, Manchester : and London and Glasgow....... . 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 


22 


S. W. Works: Erith, Kaner . ⁊ . 44 
Edison and Swan, United Electric Light Company, Ediswan-buildings, 86-37, 
` — Queen-street, London, E. C., and Branches voco асанов 84 


General Electrio Co., 69, 71 & 88, Queen Victoria-st., London, E.C.,& Salford. 37 

. Henley's(W. T.) Tel. Works Co., 27, Martin's-lane. London, and N. Woolwich. 1 
Johnson & Phillips. 14. Union-ct.. Old Broad-st., London; & Charlton, Kent. I, 33 
Laurenoe, Scott and Co., Gothic Works, Norwich.....................- ee a = 

Muirhead and Co., 54, Old Broad-street, E. C.; aod Elmer's End, Kent. 

Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, E.C.... 

Sax (Julius) and Co., Ridgmount-street, Store-street, London, W. C. ave 

Siemens Bros. & Co., 19, Queen Anne’s-gate, London. 8. W.; & Woolwich, Kent 

Telegraph Manufacturing Company, Helsby, near Warrington; and 11, Queen 

dal жарна m Uus and Liverpool ae an =e.» a. =e es as me as as as ao ae 
. ‘ 

Sanders, Wake & Co, 23., Great St. Helen‘s, London, E. CCC. 

Wigmns(F.) & Sons. 10. Tower- hill, and 103 and 103, Minories, London, E. C. 
METERS (Electricity). 
Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 14 
Edison and Swan United Electr-c Light Company, Ediswan-buildíngs, 86-87 
Queen-street, London, R.C., and Brauchen eoo 
General Electric Co., 69, 71 & 89, Queen Victoria-st, London, E.C.; & Salford 37 
Johnson and Phillips, 14, Union- ot. Old Broad-st., London; & Chariton, Kent.1, 88 
. Laurenoe. Scott and Oe., Gothic Works, Norwich. 2 
MICROPHONES. 
Consolidated Telephone Construction & Manufacturing Company, 186-188, 

.  Sbaftesbury-avenue, London, W. C.; and Coventry, England.............. 
Goneral Electric Co.,69,71 & 88, Queen t & Salford 
International El o Company, 55, Rod Cross- London, E. 0. 

MOTORS (Electric). 
Brush Electrical Engineering Co, 49, Queen Victoria-street London E.C 35 
Crompton & Co,, Mansion House-buildings, London, E.C. ; & Chelmsford. MT 
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Crypto Works Co., 29, Clerkenwell-road. London, E.C. .................... 
Easton, Anderson & Goolden, Broad Sanctusry-chmbrs, Broad Sanctuary, 
S. W. Works: Erith,’ Kent 44 
Ediscn & Swan United Electric Light Company, Ediswan Buildings, 36 & 
87, Quecn-street, London, E. C., and Branchen 84 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
.  Broad-street, London, E.C. ... 1.1... cece аео 5 
General Eleotrio Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 27 


Holmes (J. H.) & Co., Newcastle-on- Boes & 17, Soho- square, London, W. 4 
Johnson & Phillips, 14, Union. ot., Old Broad - st., London; & Charlton, Kent 1,83 
Laurence, Scott and Co., Gothio Works, Norwich ........................ 2 
Mather and Platt, Salford Ironworks, Manchester „ — . 26 
Siemens Bros. & Co., 12. Queen Anne's-gate, London, 8S. W. and Woolwich 6 
NON-CONDUCTING COMPOSITION. 


United Asbestos Co., Dock House, Billiter-street London, E. C. 15 
OIL FILTERS. 

General Electric Co,, 69, 71 & 88, Queen Victoria-st, London, E.C.; & Salford 27 

Wells (A. C.) & Co., 93, Midland-road, St. Pancras, London; and Manchester — 
PAINTS, &c. 

Indestructible Paint Co.. 27, Cannon.street, London. E. C ~ . 89 
PARTNERSHIP AGENTS.—Richardson (C.) & Co..342, Strand,London,W.C, 21 
PATENT AGENTS. 

Chapman (J. C.) 10, Chancery-lane, London, W.C. 990062902999 045 00 0 2 тее» Tu 

Lorrain (J. G.). Norfolk House, Norfolk-street, Strand, W.O., —....... 3 
POROUS CELLS. 

Epstein Eleo. Aooumulator Co., Victoria Mansions, W, Victoria-street, 

Westminster, London, S.W. ............. FFF сената) А 
PUMPS. 
Easton, Anderson & Goolden, Brond Sanctuar y-chambers, Broad Sanctuary, 
S.W. Works: Erith, Kent. . „ 44 


SCREWS, TERMINALS, &c. 
Automatic Standard Screw Co., Halifax ....... 29 


@eees Ld 


Edison and Swan United Electric Light Company, Edlswan- buildings, 86-37, 


- Queen-street, London, E. C., and Branches ẽ 84 
SHUNT-BOXES. 
Paul, В. W., 44, Hatton-garden, and Great Saffron-hill, London, E. O.. 92 
SOCKETS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Queen-street, London, E. C., and Branches .............................. 34 
- General Electric Co., 69,71 & 88, Queen Viotoria-st., London, E. C.; & Salford 27 
STONEWARE ANO PORCELAIN. 
Doulton and Co., Lambeth, London, S. Z.... 27 
SUPPLIES FOR CABLE SHIPS. 
Dunoan, Wallet and Co., 114, Fenchurch-street, London, E. O.. 89 
Indestructible Paint Co., 27, Cannon-street, London, E.C. .............. .. 89 


21 

Johnson & Phillips, 14, Union-ct., Old Broad. st.. London: & Charlton, Kent) ,33 
Muirhead & Co., 54, Old Broad-street, E. O.; and Elmer's End, Kent ..... 23 

SURFACE CONDENSERS, 


.W. Works: Erith, Kenne. а 4 
SWITCHES AND SWITCHBOARDS. : 

* Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, Е.С... 81 
Crompton and Co., Mansion House-buildings, E. C.; and Chelmsford  .. 23,37 
Dorman and Smith, Salford, Manchester; and London and Glasgow...... 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 

e E о отп, Бев РОСИИ ß 8 41 
son and Swan United Electric Light Company, Edis wan-buildings, 86-87 
Queen-street, London, E. C., and Branches iS ы, VES Hane Va eae ce as ni dua 84 


Broad-st., London, E. Gc“h· U — — ccc оао ааа 5 


19 
27 
ho-square, London, W. 4 


20 
Siemens Bros. & Co., 12, Queeu Anne’s-gate, London, S. W.; & Woolwich. 6 


26 
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31 
87 
8 


TELEPHONE APPARATUS. PAGS 
C. T.C. and Manufacturing Co., 186-188, Shaftesbury-avenue, London, W. C.; 
and Coventry, England, 18 
TELEPHONES, 
C. T.C. and Manufacturing Co., 185-188, Shaftesbury-avenue, London, W. C.; 
and Coventry, Euglanlllagagan.gz . .: ее 
Edison & Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen - street, London, E. C., aud Branches 
General Electric Co., 69,71 & S8, queen Victoria-st., London, E. C. & Salford 
Telegraph Manufacturing Co., saby near Warrington, and 11, Queen 
Victoria-street, Londoh Бос and lverpool 


Western Electric Co., 79, Coleman-street London, B.C. G asan 
TELEGRAPH ENGINEERS. 


Henley’s(W.T.)Teleg. Works Co., 27, Martin’s-lane, London, & N. Woolwich 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London: & Charlton, Kent 1,33 
Muirhead & Co., 54, Old Broad -street, E. C.: and Elmer's End, Kent. 
Sax (Julius) and Co., Ridgmount-street, Store-steot, London, W. ...... 
Siemens Bros. & Co., 12, Queen Anne's Gate, Lo don, S. W.; & Woolwich 
Telegraph Manufacturing Co., Helsby, near Warrington, and 11, Queen 
Victoria-street London, E.C. ; and iverpool эсе» JJ ЫИ, | 
TOOLS. —Kiicke (W.) & Co., Elberfeld, Germany. Agents for United Kingdom: 
Wilhelm & Co., 11 and 13. Weetmoreland-Buildings, London, Е.С. ...... 

Knox (John) and Ca., 210, Upper Thames-street, Londoo, B. COC... - 3 


TRANSFORMERS. 
Brush Electrical Engineering Co. 49, Queen Victoria-street, London, Е.С. 
C. T. C. and Manufacturing Co., 186-188, Shaftesbury-avenue, London, W-C. ; 
and Coventry, Euglanggagagagagaaaaa 13 
„Mansion House-buildings, ca el E.C.; & Cheimsford. 26,37 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
S,W. Works: Erith. Kent ........... 


Company, Ediswan-buildings, 86-87 . 
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13 
84 


87 
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Queen-street, London, E. C., and Branches .............................. 
Electric Construction Co., Wolverhampton, and Dashwood House, Oid 
Broad-st., London, E. C... Qñ3k : 
General Electric Co., 69, 71, & 88, Queen Victoria-st., London, E. C.; & Salford 27 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent 1,38 
Laurence, Scott and Co., Gothic Works, Norwich eee 2 
Siemens Bros & Co., 12, Queen’s Anne’s-gate, London, 8.W.; & Woolwich 6 
TRANSMITTERS. 
C. T.C. and Manufacturing Co., 186-188, Sbaftesbury-avenue, London, W.C. ; 
and Coventry, F j КЕКЕ AQ e 18 
Edison & Swan United Electric Light Company, Ediswan-buildings, 96-87 
Queen-stroet. London, K. C., and Braoches .... ........ „5 VERSA RETE 34 
Electric Construction Co., Wolverhampton ; and Dashwood House, Old 
Broad-st., London, E. C.. vv. 5 
General Electric Co., 69-71, Queen Viotoria- st., London E. C.; and Salford 27 
TRAVELLING CRANES. 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
S. W. Works: Erith, Keoeee nnn ае 44 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st., London, E.C... Ce ee oe *ũ2—: * @easerece 2 222696 2226 6966669 2 „44% „%%% оо 5 
General Electric Co., 69, 71 & 83, Queen Victoria-st,, London, E-C.; & Salford 27 
TURBINE MAKERS. 
Easton, Anderson & Goolden, Broad Sanctuary Chambera, Broad Sanctuary, 
S. W. Works: Erith, Kent $a Xue Fee E CI КК ОТКА . ĩͤ СОУС 44 
Gilbert Gilkes and Co. Kendal .. 6 6 „ %% „6 „6 „%. 6 „ 6 „„ „„ „%%%. 10 
Günther (W.) & Sons, Central Works. Ol ham SC „ „„ „%%% % %% „% % %%% „%%% „% % %%% %% „% 18 


Howes, 8., 64, Mark-lane, London, Е.С. «5295062096 0200 00 овое ооов ов овоо 92 98 4 


TURNERS (ivory апа Hard Wood). R 
Anci aad Son, 68, Mortimer-st., W.; and 42-43, Kirby-st., London, E. C. 
DERGROUND MAINS. 

leder Cable and Construction Co., 90, Cannon- street, London; Erith 

Marshes, Kent. . 3% 8 12 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent l. 33 


VACUUM TUBES. 
Bonnella (H. D.) and Son, 58, Mortimer-street, London, W....... —M MÀ 10 
Edison & Swan United Electric Licht Company, Ediswan Baildiags, 36 & 
87, Queea-street, London, E. C., and Branches ..................... quaa St 
Wilhelm & Oo., 11 & 12, Westmoreland-bldga., Aldersgate-st., London, E. O. 18 
VENTILATING. 
Blackman Ventilating Company, 68, Fore-street, London, E.C.............. 22 
Matthews & Yates, Swinton, Manchester ......... C РРР . 3% 
VOLTMETERS. 
* Crompton & Co., Mansion House-buildings, London, E.C.; & Chelmsford. 20,37 
Edison & Swan United Blectric Light Company, Ediswan Bulidings, 86 & 
87, Queen-stroet, London, E. C., and Branches ... 54 


Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st., London, Е.СО............................ ———— ae —4—4ũ2—2ũᷣ 56 
Evershed and Vignoles, Woodfield Works, Harrow- rd., London, ........° 93 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.: & Salford 27 
Johnson & Phillips, 14, Union-ct.,Old Broad -st., London; & Charlton, Kent 1,38 
Muirhead & Co., 54, Old Broad-strect, E. C.; and Elmer's End, Kent 23 


Nalder Bros. and Co., 16, Red Lion- street, Clerkenwell, London, Е.С. .... 20 
Nalder Brothers & Thompson, 81, Queen- street, Cheapside, London. E. C. 27 
Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, Е.С. ....` 22 
Pitkin, J., 56, Red Lion- street, Clerkenwell, Е.С. ...... —— —— M e. 22 
Richard, Jules. Paris ‚ —ͤ—̃ B 9 ˖ 9. ĩ 3333333365 ů——— LP B B EET) l4 
Salmony LS M.) and Co., 113-120, Charing Cross-road, London W.C....... 25 
Siemens Bros. & Co., 12, Queen's Aune's-gate, London, S. W.; & Woolwich 6 


LOANITE. 
ы Harburg India Rubber C. Co. (Е. Winter), 138, London-wall, London, E. C. 8 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester ........ 
WIRE (Covered and Uncovered). 
British Insulated Wire Co.. Preston ........ РРР ИРИ а 
Connolly Brothers, Blackley, Manchester--Agent : C. F. Quicke, 72, 
bury-pavement, London, .C. 6965695 5 260 5566 фовоооо 6 ese 
Edison & Swan United Electric Light Company, Ediswan Buildings, 86 & 
87, Queen-street, London, E. C., aud Branches .........................- 
Feltenand Guilleaume—Sole Agents, W. F. Dennis and Co, 33, Billiter-st., 1 
London %%% O 6 0000002006 006 0000 00600 000006 - 00 5 6 оор ee eee eee 5o95068000025600009*2099290200220500 
Gouersl Electrio Co., 69, 71 & 83, Queen Victoria-st., London, E. C.; & Salford 
Glover (W. T.) and Co., Salford, Manchester; and 39, Victoria-st.. London 12 
Henley's (W.T.) rà Works Co. 27, Martin's-lane, London N.Woolwich 1 
Johnson & Phillips, 14, Union-ot., Old Broad-st., London; & Charlton, Kent 1,38 
London Electric Wire Co., Playhouse-yard, Golden-lane, London, E. C. 4 
Salmony (H. M.) and Co., 61, Charing Cross-road, London, W.O. ............ 85 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; and Woolwich 6 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Victoria-street, London, E. C.; and Liverpool ẽ 1 
Western Electric Co., 79. Coleman-street, London, E. C 8 
WIRE-OCOVERING MACHINES. 
Johnson & Phillips, 14, Union-ot. Old Broad-st.,.London; & Charlton, K ont 1,93 
RING. І 
= Edison & Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Br^uches .,......... Q H 4 Ji 
Mavor and Coulson, 47, King-street, Mile End, Glasgow On GD us ew чо =з об + ° ав am 
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ДҮ 6, PHILLIPS 


' A Few Examples ef Arc Lamp Installatiens. 


| 


PUBLIC STREET LIGHTING. 


3 
: Ealing. 7 Holborn Restaurant. 
55 та (London) | Hotel Cecil. 
4 or . Hotel Victoria. 
* Dublin. | St. Enoch Station Hotel. 
- Brighton. | Restaurant Frascati. 
Portsmouth. Empire Theatre. 
1 T Criterion. 
Blackpool. | POST X TELEGRAPH OFFICES.) 
Bristol. St. Martin’s-le-Grand (London). 
° Edinburgh. Birmingham. 
Nelson. | Manchester. 
Aberdeen. | Leeds. 
Londonderry. | Glasgow. 
Taunton, ; Hull. 
5 | Mount Pleasant (London). 
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to aliow unscrupulous statements to interfere with the un- 
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the most Careful Manufacture and Finish with Excellency of 
Design; and are prepared to indemnify purchasers against 
all claims in  respeot of Patent Rights. 
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our insular sentiments.on the subject of direct-coupling and 
dynamo specifications, but Mr. Preece chivalrously came to 
the rescue and challenged anyone to refer him ‘‘ to one single 
instance in this country where direct driving had been applied 
to electric traction," and, по one possessing at that critical 
moment a copy of The Flectrician table of January 22nd, 
where several cases of direct-coupling are to be found, the 
victory remained with the Stars and Stripes. 

However, as Mr. SrEPuEN SELLON truly said, time spent in 
discussing dynamos and direct-driving was wasted when the 
real point at issue was how best to prevent large leakage 
to earth and the consequent wholesale electrolytic dissolution 
of our gas and water pipes. For our own part we do not 
perhaps feel quite so alarmed as we ought to on this head. 
It may be true, though it is to be hoped that it is not, 
that our home manufacturers have not even considered the 
alpha of the whole business," but, if we may judge from 
the discussion on Mr. Bavron's Paper, any deficiencies on the 
part of Englishmen will be readily made good from abroad. 
This process is not, of course, likely to prove satisfactory to 
native manufacturers; but in it and the Board of Trade 
regulations the general public has adequate protection against 
any repetition of the Brooklyn experiences. The marked 
influence which our stringent limitations with regard to car 


speeds and earth return currents will have upon the design and 


upon the capital cost of English electric tramways has evi- 
dently impressed the newcomers, who have studied the ques- 
tion closely, and with specific contracts in hand to sharpen 
their vision. If the earth return is to play such a palmary 
part, it may perhaps prove worth while, after all, to fall in with 
Prof. Ayrtoy’s view, and thoroughly insulate the return. It 


would have been interesting to have heard how this heterodoxy, 
-would have fared at the hands of the numerous representatives: 


of American practice. N e 
More instructive, and possibly more important, than polemics 


about dynamos and vaticinations about widespread electrolysis, 
was the condemnation, both by Mr. Влугов and by Mr. 
PansHALL, of the three-wire system of electric traction, already: 
tried in America, and just proposed in England. Mr. Gnovz's: 


well-reasoned advocacy of the system was certainly open to the 


charge which Mr. PansnaLL, in his vigorous reply, was not slow. 
to take full advantage of, it was undoubtedly “ pure theory.“ 


But there is nothing intrinsically indecent іп “ pure theory, 


and we shall do well not to let ourselves be overborne too: 
Mr. 
PansHALL's own argument was indeed largely based on “ pure 
theory " except when he quoted the one or two inapposite and: 
unsuccessful examples of electric traction on the three-wire, 
system which the United States have been good enough to afford. 
us. А failure on a St. Louis street tramway network need not, 


easily by the dead weight of American experience. 


necessarily damn the three-wire system for all time, though it 
should certainly give pause to the responsible advisers of the 
Central London Railway Company and other similar concerns; 
indeed, it is to be regretted that Prof. KexNEDv was not present 
at the Institution last week to give the weight of his authority 
in support of Mr. Grove’s lapse from contemporary American 
orthodoxy. And the cogency of many of Mr. Pansnarr's 
arguments in no way tended to lessen our regret that no one 
was on the spot to controvert them. 

A noteworthy feature of the all too-short debate on Mr. 
Baytor’s Paper was the fierceness of tone imported into it by 
several of the speakers. But when one reflects that the subject 
matter concerned not only rival races but competing con- 
tractors, there is little room for surprise. Mr. Preece did 
well to check the captious, personal, and ungenerous turn the 
debate: was tending’ to take when he so opportunely inter- 


vened ; but, although. that abstraction the Institution 


quite rightly does not ** care much who invented this or who 
invented that, or whether the invention came from England, 
America, Germany, or France," the component members of 
the Institution care a good' deal; to many it is a bread- 
and-buttor question.” Hence it'is а counsel of perfection 
to demand absolute imperturbability under such circum- 
stances. At the same time it is good policy, not to say good 
taste, to keep the head cool and the tongue suave. It is only 
natural that the American electric tractionist, having nearly 
annihilated the horse-car in-his own country, should, like 
ALEXANDER, sigh for more worlds to conquer; and we must 
take it as a delicate compliment that his missionary efforts are 
so largely directed towards showing the Mother land the 
error of her tramways. 


a a ES 


ARMATURE REACTION AND THE THEORY OF 
| COMMUTATION. 


BY C. C. HAWKINS, M.A., A.LE.E. 


Is Armature Reaction logically possible in a Continuous-current 
Dynamo ?—If we consider a closed electric circuit, of which 
one portion is moveable, and by its movement relatively to 
the lines of an external magnetic field produces the steady 
E.M.F. which gives rise to а steady current, it is quite impos- 
sible that the portion which is actively cutting the lines of the 
field should also cut its own lines or be cut by them in the 
sense of thereby generating part of the steady E.M.F. The 
question then arises, How is 16 that in а continuous-current 
dynamo the E.M.F. and proper position of the brushes are so 
much affected by the reaction of the armature current upon 
the external magnetic field? The armature current is steady, 
апа should, therefore, primá facie not be able to produce any 
effect, on the E. M. F. to which it is itself due. A similar 
logical difficulty underlies the question, How is it possible to 
make a continuous-current dynamo, the armature of which 
itself excites the field? . Yet this has been done, as, e.g., in 
armatures wound with Mr. Sayers' commutating device. In 
both cases i& might appear at first sight that active inductors 
carrying steady currents cut their own lines or are cut by them. 
The answers to these problems are well known, yet they are 
worthy of а more detailed solution than they usually receive, 
so that the passage from simple to complex cases may be 
easily followed. 

Iteaction of a Single Inductor.—Suppose that we have given 
a magnetic field which is uniformly distributed over the greater 
part of two large polar surfaces, N and 5 (Fig. 1), and that 
а wire forming part of a closed electric circuit is moved at a 
constant speed so as to cut the lines between the poles. When 
well within the polar surfaces, and as soon as the self-induction 
of the circuit has been overcome, a steady E. M. F. and a 
steady. current are established. . Following the convention 
adopted by Prof. S. P. Thompson, we represent by a cross 
within the wire the tail feathérs of a retreating arrow, and 
thus indicate а direction of current in the' conductor away 
from the observer. We may now mentally regard the сазе as 
if there were two superposed magnetic fields. The former of 
these is the external field unmodified by the induced current, 
and shown by full lines in the diagram ; the latter is the field 
due to the current, as shown by dotted circles surrounding the 
wire. ‘There is, however, in nature only one actual field, 
and, by compounding the two, we arrive at this resultant 
field which physically exists (Fig. 2). If the direction of 
the lines were examined by iron filings sprinkled in the 
interferric region, and their distribution were so mapped 
out as to represent strength of field, the resultant lines 
thus obtained would be found to be curved near the 
moving wire, and to be bunched together on the left of 
or in front of it, and less dense to the immediate right of or 
behind the wire (see Fig. 80 in Thompson's ** Dynamo-Electric 
Machinery,” Fifth Edition). Hence the induced steady current 
does react on the external field; in fact, the disturbance in-the 
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distribution of the resultant field is the equivalent of the elec- 
tromagnetic momentum of the inductor wire, in virtue of which 
its current cannot be instantaneously varied in strength. If 
the current in the wire is of unit strength, the displacement 
of the field corresponds to the inductance of the wire or its 
coefficient of self-induction. When the wire is leaving the 
field, and only cutting the fringe at the left-hand polar edge, 
its E.M.F. falls in value, the current decreases, and the curved 
lines of the resultant field straighten themselves; hence the 
rate of cutting of the wire by the lines is more than that due 
to its mere translation—the field itself is changing, and the 
rate of cutting also includes the backward movement of the 
lines themselves. The E.M.F. is thus maintained at a higher 
value than would be the case if the wire had no inductance, 
and the electromagnetic energy stored up in the displacement 
of the field reappears. 

Again, when entering the fringe at the other edge of the 
pole the resultant lines bend inwards before the advancing 
wire, 80 that the effective E.M.F. and current rise more slowly 
than would be the case if the latter did not react on the 
external field. 


row of palings seen through the window of a railway carriage, 
in the glass of which there is a knot distorting the straightness 
of the palings, so that they appear curved and bunched together 
on the one side and on the other side gradually become 
straight. The palings fiy across the knot, but in any time 
the number cut by the knot is the same as if they were not 
distorted. So the lines of Fig. 2 pass across the inductor-wire 
at the same rate as if it were moving through the unmodified 
field, and its constant E.M.F. is then the same as if it had no 
reaction on the field. Even when in the resultant field there 
are lines actually encircling the wire, as shown in Fig. 3, the 
rate of cutting is the same as if the field were unmodified. 
The difficulty of picturing the action in this case arises 
from the conventional representation of the lines as discrete 
and separated by apparent gaps of space in which there are no 
lines. The continuous passage of the wire through the field 
may, however, be conceived as follows:—At any moment 
the distribution of lines which maps out the strength of field 
must be as in Fig. 8, but when we are not considering the 
strength of field but only its direction, there are an infinite 


Fid. 1.—Superposed Magnetic Fields. 


The same facts may be expressed in other words on the 
basis of two coexistent fields; the wire when leaving the 
field not only cuts the lines of the external unmodified field 
producing its impressed E.M.F., but is also cut by its own 
collapsing lines, giving the forward E.M.F. of self-induction. 
And again, when entering the field the wire then not only 
cuts the lines of the external field, but is also cut by its own 
expanding lines, which cause а back E.M.F., and energy is 
absorbed electromagnetically in the creation of the field of the 
current-carrying wire. Thus ір nature the displaced resultant 
field resembles a bent spring which is capable of restoring as 
much energy as was expended in bending it. 

The Steady E.M.F. of a Single Inductor Unaffected.—But it 
must now be observed that in the case under consideration 
and represented by Fig. 2 it is only the distribution of the 
field which is affected and not the total number of lines. By 
just so much as the field is strengthened in front of the wire, 


Fic. 2. —Resultant Field with Weak Current. 


by so much is it weakened in its rear; for the magnetic effect 
of the current in the wire 1s symmetrical on either side 
of it, although in opposite directions. If the induced current 
be sufficiently strong, its effect may be powerful enough 
to produce lines. in the resultant field which directly 
encircle the wire ; these lines on the one side are in the same 
direction as the lines of the external field, but on the oppo- 
site side are in the reverse direction (Fig. 3). Hence 
as these lines which encircle the wire, and may be regarded as 
directly due to the current, are the same in number on either 
side of the wire, the algebraic sum of the lines cut by a 
horizontal section between the poles, and reckoned as + or 
— according to their direction, is precisely the same over the 
whole polar gap as before. 

But, more than this, when the wire is well within the 
interferric gap, and a steady current has been established in 
it, the rate at which it cuts lines is exactly the same as if it 
were cutting the lines of the unmodified field. Adopting an 
analogy which has been suggested for a kindred purpose, it 
may help us to picture the action of Fig. 2 if we imagine a 


Fic. 5.—Resultant Field with Strong Current 


number of intermediate lines ; if we take any one of these, such 
as r y (Fig. 4), as the wire moves, it contracts together at the 
points ab until they meet, and one of the lines which we 
regard as directly due to the wire is formed. At the same 
instant another line just touching it at one point is formed in 
the rear of the wire, and when the lines are again plotted so 
as also to represent the strength of field, the mapping of Fig. 3 
still holds good save that the wire has advanced forwards, and 
has left more lines of the field behind it. The decrease of 
Е.М.Е. at the entry of the wire into the field is exactly 
balanced by the increase at the exit of the wire, so that the 
total number of lines cut or the average E.M.F. due to 
passage of the wire completely through the field remains 
unchanged. Thus, to sum up our result so far, a single wire 
earrying a steady current never cuts its own lines or is cut by 


Fic. 4. 


them, and the modified field has no effect on the E.M.F. of a 
single inductor save when its current is not constant, but is 
altering in value. When the reacting cause is a steady cur- 
rent in a single wire, it moves with the moving wire and the 
instantaneous rate of cutting the modified field is the same as 
if there were no reaction. 

Nelf- citation with Separate Magnet. Winding.—Now, the 
current thus produced by a given initial field may evidently be 
used to further increase the strength of that field, if the whole 
or part of the circuit external to the inductor be wound on the 
magnet. We thus arrive at the self-exciting dynamo, in which 
the field- winding forms part of the closed electric circuit. For 
self-excitation there must be present in the iron initial mag- 
netisation in order to start the process of excitation ; but once 
started, the lines cut by the inductor may be said io be entirely 
due to the ampere-turns of the field-winding. Thus, one por- 
tion of a circuit carrying a steady current can cut the lines 
due to another portion of the same circuit, and so have its 
steady E.M.F. produced, this latter portion, however, being 
itself entirely inactive so far as the actual generation of 
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E.M.F. is concerned. In short, the circuit is then divisible 
into the two portions—the actively inductive and the mag- 
netising, and the functions of the two are in no way combined 
in the same portion of the circuit. 


(To be continued. ) 


ON THE DESIGN OF X-RAY TUBES. 


BY A. A. C. SWINTON. 


During the year that has elapsed since Mr. Herbert Jackson 
first applied the focus form of Crookes’ tube to the production 
of X-rays, the writer, assisted by Mr. J. C. M. Stanton and 
Mr. H. Tyson- Wolff, has made numerous experiments, with 
the object of producing more reliable, durable, and effective 
tubes than those of the ordinary commercial forms. 

Experiment having shown that with the ordinary tubes the 

quantity and penetrative value of the X-rays produced were 
considerably increased by employing & higher degree of elec- 
trical excitation, attention was first devoted to designing tubes 
which would stand without deterioration prolonged working 
with the full power of a 10in. Rhumkorff coil, fitted with a 
mercury contact breaker. In order to render the tubes suit- 
able for this amount of power, it was found necessary to make 
the stems supporting'both cathode and annode of considerable 
length, so as to obviate overheating and cracking of the glass 
at the terminals, and also in order to keep the external 
terminals a considerable distance apart, and prevent discharges 
taking place between them over the exterior surface of the 
glass. 
Another difficulty was experienced in the overheating of the 
platinum anti-cathode, which, when subjected to the full 
power, was found frequently to become white hot, when it 
often became deformed, and not seldom actually fused. This 
overheating of the platinum anti-cathode was found to have 
the further disadvantages of causing much blackening of the 
interior of the bulb, and also of causing, in process of time, 
considerable variation in the vacuum, which frequently became 
so high that no discharge could be got to pass at all. 

In order to avoid this overheating of the anti-cathode it was 
found sufficient to mount the ordinary small disc of platinum 
upon a considerably larger and thicker disc of aluminium, say 
about lin. in diameter and 0°25in. in thickness, the platinum 
being tightly wedged and riveted in a shallow circular depres- 
sion turned out of one face of the aluminium disc. This 
arrangement prevents the platinum from attaining an excessive 
temperature, owing to the considerable radiating surface of the 
aluminium, and its considerable mass and high specific heat 
requiring & long time to warm it to any high degree. The 
tubes take longer to exhaust in the first instance, but are much 
more permanent, as not only is all danger of melting the 
platinum avoided, but also the difficulty experienced by reason 
of the red hot platinum occluding the residual gas, and thus 
in time materially increasing the vacuum. In addition, the 
platinum, having only one surface exposed, and never getting 
very hot, the tubes do not blacken so quickly. 

Many experiments were also made with anti-cathode surfaces 
other than platinum, but though many metals, as, for instance, 
aluminium, were found to answer very well and to give photo- 
graphic results quite equal to platinum, provided longer 
exposures were given, still platinum undoubtedly gave the 
greater quantity of X-rays as measured both by the time 
required to produce a fully-exposed photograph, and also by 
the brilliancy of a fluorescent screen. Silver was found to give 
results almost as good as platinum in all respects, but it has 
the disadvantage of rapidly blackening the interior of the tube. 

In order to discover whether large cathodes had any 
advantage over small cathodes, many tubes were constructed, 
having cathodes varying in diameter from 2°51п. down to 
0-125in., with the result that there appears to be no advantage 
in making the cathode surface larger than it must be in order 
not to get unduly hot under the action of the electrical 
diecharge. Very large cathodes were further found to have 
the disadvantage of making the tubes exceedingly difficult to 
exhaust, while their einployment also necessitates much higher 


vacua in order to obtain X-rays of any desired penetrative 
value. А good polished surface for the cathode was found of 
great importance in order to produce accurate focussing and 
consequently sharp definition, and it was also found that if 
the cathode is too small for the strength of the discharge, its 
surface becomes destroyed and roughened by some process 
which gives results analogous in appearance to pickling in 
acid. With the full power of the 10in. Rhumkorff coil, 
cathodes of less than 0:375in. diameter were for this reason 
found inadvisable, as they became very hot and rapidly lost 
their polish. The exact radius of curvature of cathodes does 
not appear to be a matter of much importance, but it may be 
mentioned that with cathodes varying from 0°375in. to 1:125in. 
in diameter, a radius of curvature of 0°75in. was found to give 
good results. In order to avoid waste of energy and heating 
of the glass by cathode rays coming off at the back of the 
cathode, it is desirable that the cathode should be arranged 
with its periphery near to, but not touching the glass of the 
tube, or to make the space behind the cathode very small, the 
object in either case being to keep the whole of the space in 
the rear of the cathode in а negatively charged condition. 

Ав the pentrative value of the X-rays produced by any given 
tube depends very largely upon the exact degree of exhaustion, 
various arrangements have from time to time been suggested 
and tried for the purpose of readily regulating the vacuum. 
One obvious plan is to keep the tube permanently attached to 
the mercury pump, so that a little air can be pumped out or a 
little let in whenever it is found necessary. Another arrange- 
ment is to place some material, as, for instance, caustic potash, 
which is capable of absorbing air and giving it out again when 
warmed, in a small pocket or annex to the tube, which can be 
heated by means of a spirit lamp, and the vacuum reduced as 
occasion requires. This, however, as also the ordinary plan 
of heating the whole tube by means of a spirit lamp or Bunsen 
burner, so as to drive off into the interior of the bulb the 
gases condensed upon the glass, are at best only makeshift 
expedients, which, though capable of good effect in the hands 
of skilled experimenters, are not permanent in their results or 
adjustable with sufficient accuracy to be really satisfactory for 
practical application in surgery and such like. 

Under these circumstances, the writer has devoted consider- 
able attention to devising a method whereby the penetrative 
value of the X-rays produced by a focus tube could be easily 
varied without alteration to the vacuum, and whereby further 
the penetrative value of the rays could be maintained constant 
at any desired degree in spite of the uncontrollable variations 
in the vacuum that are found to occur in practice. A full 
account of the writer’s experiments in this direction will be 
found in a Paper entitled The Production of X-rays of 
Different Penetrative Values," recently read at the Royal 
Society (see p. 16), but here it is only necessary to mention 
that for any given degree of vacuum, the penetrative value of 
the rays depend, among other things, upon the area of the 
cathode «disc, and upon the lineal distance between the cathode 
and anti-cathode. 

Upon these principles the writer has designed, for practical 
use, two separate forms of adjustable focus tubes, Figs. 1 and 
2 being two views of one of these tubes, and Fig. З a view of 
the other. 

In the form of tube shown in Figs. 1 and 2, advantage is 
taken of the difference of effect produced by employing 
cathodes of various sizes. As will be seen from the illustra- 
tion, the tube is provided with four concave aluminium 
cathodes, C, С’, С”, C“, all of the same radius of curvature, 
namely, 0:75in., but of four different diameters, varying from 
0-5 of an inch in the case of C, to 1:125in. in the case of C“. 
The cathodes are so placed that they all focus on a point in 
the centre of the bulb of the tube, and the inclined anti- 
cathode dise D is mounted upon a small steel spindle, turning 
in aluminium sockets, so that the anti-cathode can be easily 
rotated, by tapping the tube, 80 as to face any one of the four 
cathodes that it is desired to work with. The anti-cathode 
disc B, made of aluminium and platinum in Ше manner 
already described, is an oblique section about 0-25in. in thick- 
ness, cut from an aluminium rod lin. in diameter. The reason 
for the particular shape of the anti-cathode is to ensure its 
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being balanced in all positions of the tube, so that it should 
have no tendency to rotate of itself. | 

As will be seen from the illustration, the anti-cathode is 
supported in a long double glass tube, through which passes 
an aluminium connection to the anode terminal. By this 
method great rigidity and accuracy are obtained, and the 
anode and cathode terminals are kept well apart. 


с" 


C' 
Fic. 1. 


During the process of exhaustion, it is necessary to make 
each of the cathodes operative in turn, so as to expel the 
residual gas, and finally the tube is exhausted to the necessary 
vacuum to produce X-rays of medium penetrative value, when 
one of the intermediate sized cathodes is in use. The tube is 
then sealed off, and afterwards the penetrative value of the 


ép ‚ F!c.2 

, rays can be varied at will by turning round the anti-cathode во 
‚ав to face any one of the cathodes, and making that cathode 
alone operative. The smallest cathode gives rays of the 
‘highest penetration, and the largest cathode rays of the lowest 
penetration. With cathodes of the dimensions given the 
range is very considerable. It can be diminished or increased 


by making the cathodes more nearly of one size, or the reverse. 
In place of the rotating anti-cathode, а fixed one may be 
used consisting of a platinum-faced cone or preferably of 
‘four-sided pyramidical form, with a platinum disc let in on 
each face opposite to each cathode. The anti-cathode terminal 
need not be used as an anode, as when one disc is cathode 
the immediately opposite disc may be employed as an anode. 


The other tube, with which the penetrative value of the 
rays can be altered by. quite a different method, is shown in 
Fig. 8.. In this.case the tube is fitted with but a single 
cathode, C, and the anti-cathode; B, which is of similar form 
апа construction to that used in the other tube, is carried upon 
a steel rod which slides in two aluminium guides, mounted in 
a glass tube and connected to the anode terminal. By slightly 
inclining and shaking the tube the anti-cathode can be made 
to slide along in the bulb so as to alter the distance between 
the cathode and the centre of the anti-cathode from about 
jin. to 8in. Stops аге provided upon the sliding steel rod to 
prevent its travelling too far in either direction. With a tube 
of this description it is found that the shorter the distance 
between the cathode and anti-cathode the higher is the pene- 
trative value of the X-rays, and vice versa, so that by simply 
altering the position of the anti-cathode it is possible both to 
compensate for variations in vacuum, and also, within limits, 
to produce X-rays of any desired penetrative value. 

The range obtainable with this form of tube is not so great 
as can be got with the multiple cathode arrangement, as when 
the distance between cathode and anti-cathode is made too 
great, it does not appear possible to get accurate focussing 
and sharp definition; the range is, however, sufficient for most 
practical purposes. No doubt there are several other methods 
by means of which regulation could be effected. For instance, 
with a single cathode tube having the anode and anti-cathode 
independently movable, it is probable that altering the position 
of either or both relatively to the cathode would, under suit- 
able conditions, affect the penetrative value of the rays. 
Further, instead of making the anti-cathode movable and 
the cathode fixed, the reverse plan may be adopted with the 
advantage that the point of origin of the X-rays remains fixed 
under all conditions of adjustment. 


THE PRODUCTION OF X-RAYS OF DIFFERENT 
PENETRATIVE VALUES.“ 


BY A. А. C, SWINTON. 


As is well known, if the X-rays coming from an ordinary Crookes 
tube of the Jackson focus type be observed with a fluorescent screen 
during the prooess of exhaustion, the penetrative value of the rays 
is found to change as the exhaustion proceeds. : 

First of all, at less than a certain degree of vacuum, no X-rays 
are produced. Next, as the vacuum is increased, X-rays commence 
to show themselves, but of a quality that will do little more than 
penetrate the backing of the screen. As the vacuum is further 
increased the rays become more penetrative, and show the shadow 
of the bones in the hand. As exhaustion proceeds further a point 
is reached when the flesh of the hand seems to be almost completely 
transparent, while the bones are almost entirely opaque. At higher 
vacua than this, the bones becoming more and more transparent, 
the contrast between bones and flesh becomes less and less, till at 
length, at the very highest vacuum at which the discharge will pass, 
the bones scarcely show at all, owing to their having become 
nearly as transparent as the flesh, while the whole hand throws but 
a very faint shadow on the screen. Similarly, it is found that, at 
any given degree of vacuum, the penetrative value of the X-rays is 
increased by increasing the power of the Ruhmkorff соі), and 
thereby increasing the difference of the electrical potential between 
the cathode and the anode portions of the tube, as measured by 
the length of the alternative spark in air. Again, similar results 
are obtained without alteration to the vacuum or to the power of 
the Ruhmkorff coil by varying the resistance of the tube by means 
of a magnetic field.+ In this case the gradual strengthening of the 
magnetio field produces а gradual decrease in the resistance of the 
tube and of the difference of the electrical potential between the 
cathode and anode, and, at the same time, causes a gradual dimi- 
nution of the penetrative value of the X-rays. 

I have further found that it is possible tu vary the penetrative 
value of the X-rays produced in a focus tube by simply altering the 
distance between the cathode and the anticathode. For this 
experiment the tube (Fig. 1) was constructed, in which the anti- 
cathode B of aluminium, faced with platinum, is connected to the 
anode terminal by a sliding steel rod, so that it could be moved 
along the axis of the tube, and the distance between cathode C and 
centre of the anti-cathode B varied from lin. to 3in.. the anti- 


* Paper read before the Royal Society, April 8th. 

t See The Effects of a Strong Magnetic Field upon Electric Discharges 
in Vacuo," Roy. Soc. Proc., Vol LX., p. 179 (The Electrician, Vol. 
XXXVII., p. 549, July 10, 1896), and note iu Nature for July 9, 1896, p. 239. 
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cathode being always outsido the focus of the cathode. The tube 
was exhausted to a degree that gave a maximum contrast between 
the bones and flesh of the hand when the anti-cathode was mid- 
way between its two extreme positions, and was then sealed off, 
so that the vacuum was not varied during subsequent experiments. 
Upon the anti-cathode being approached to the cathode, the X-rays 
immediately became of a more penetrative value, just as though the 
vacuum had been increased, while, at the same time, the potential 
difference, as measured by the alternative spark, was found to have 
risen. Again, when the anti-cathode was moved in the opposite 
direction and placed at a greater distance from the cathode, the 
potential difference fell, and the X-rays became less penetrative 
and similar to those produced at a lower vacuum. In this way, 
without varying the vacuum, the penetrative value of the X-rays 
could be increased or decreased as desired within the limits of 
ne focus on the one hand and the travel of the anti-cathode on the 
other. 

Again, I have found that the penetrative value of the X-rays can 
be altered by employing cathodes of different diameters. Having 
noticed that focus tubes with small cathodes give X-rays of any 
given penetrative value at à much lower exhaustion than do exactly 
similar tubes having cathodes of larger diameter, the tube (Fig. 2), 


Fic. 1. 


was constructed, in which there are two cathode, C and C', both 
focussing upon opposite sides of the same platinum anti-cathode B. 
The two cathodes were of dissimilar diameter, C being 0:375in. 
diameter, and С’ 1°125in. diameter. Both had the same radius of 
curvature, namely, 0 75in. On exhausting this tube with the 
smaller cathode C in use, and the other not connected, a degree of 
vacuum was soon reached when X-rays began to be produced 
plentifully. Pumping was then suspended, and the negative 
connection changed from the smaller cathode C to the larger C'. 
Under these conditions no X-rays could be obtained, the vacuum 
being evidently much too low for the larger cathode. On continuing 
the exhaustion to the point when, with the larger cathode in 
operation, X-rays were produced, but of a low penetrative value, 
the negative connection was removed from the larger cathode, and 
the smaller cathode put into use. Immediatoly it was found that 
the penetrative value of tho X-rays had increased to an extent that 
could only be obtained with the larger cathode with a very much 
higher vacuum. Throughout the experiments with this tube it was 
further found that the potential difference, as measured by the 
alternative spark in air, was much greater when the small cathode 
was in use than with the larger cathode. 


Fic. 2. 


The penetrative value of the X-rays produced by any viven tube 
appears, therefore, to be dependent upon several conditions. | 

1. The penetrative value is higher for a high vacuum than for a 
low vacuum. 

2. It is higher when the electrical power applied is great than 
when it is small. 

3. [t is higher when the resistance of the tube is great than when 
this resistance is reduced by magactic means. 

4. It is higher when the distance between the cathode and anti- 
cathode is small than when the distance is great. 

5. It is higher when the cathode itself is small than when it is 
large. 

6. It is higher when, as a consequence of one or more of the 
above, the potential difference between the cathode and the anode 
portion of the tube, and consequently the electrical excitation of 
the cathode is great than when it is small. 
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On the assumption that the cathode rays consist of negatively 
charged molecules that are repelled from the similarly electrified 


‘cathode with an initial velocity that depends upon the degree of 


electrical excitation of the cathode, the abovo conditions are those 
that would conduce to a high average velocity of the molecules at 
the moment at which they strike upon the anti-cathode, and, at the 
same time, to a high average difference of potential between the 
travelling molecules and the anti-cathode at the moment of impact. 
At high exhaustions, not only is the electrical excitation more, and 
the initial velocity of the molecules consequently greater, but, owing 
to the smaller number of collisions with the other molecules of re- 
sidual gas in the tube, the average velocity of the molecules and the 
amount of their negative charge have suffered less diminution by 
the time they reach the anti-cathode than in the case of lower 
exhaustions. Similarly, when more electrical power is employed, 
the electrical excitation and the initial velocity of the molecules is 
increased, while the employment of a magnetic field reduces the 
resistance and the 3 excitation, and consequently reduces 
the initial velocity and negative charge of the molecules. Again, 
when the anti-cathcde is near to the cathode, the moving molecules 
having a less distance to travel before they reach the anti-cathode, 
have by that time lost less of their initial velocity and charge by 
collisions than when the anti-cathode and cathode are further apart. 
And, lastly, not only does a small cathode become charged to a 
higher electrical potential than a large one, and consequently impart 
a higher initial velocity and charge to the molecules, but with a 
small cathode the travelling 9015 85 are more compactly arranged 
than with a large cathode, and consequently are not likely to make 
во many collisions and lose so much in velocity or electrical charge 
during their transit. 

It would, therefore, appear that, whatever the precise cause, the 
penetrative value of the X-rays produced under any given set of 
conditions is dependent upon the average velocity of the molecules 
and the difference of potential between them and the anti-cathode 
at the moment of impact, being higher the higher the velocity and 
the greater the potential difference. 

Further, since the excitation of the cathode is not uniform, but 
varying, so that different molecules have different initial velocities 
and charges imparted to them, and since some of the molecules will 
make fewer collisions than others, and some molecules will thus 
strike the anti-cathode at higher velocities and in a more highly 
charged state than others, the same hypothesis will account for X- 
rays being more or less heterogeneous under all conditions. 

Finally, it appears that the penetrative value, as distinct from 
the quantity, of X-rays is independent of the material of which the 
anti-cathode surface is made. Experiments with a tube in which 
the anti-cathode was made partly of platinum and partly of 
aluminium, and so arranged that by inclining the tube tho anti- 
cathode could be moved, and either the platinum or the aluminium 
part could be brought into use, show that, even with metals having 
such very dissimilar atomic weights, the penetrative value of the 
X-rays produced was the same, though the quantity of the rays as 
measured by photographic action or by the brightnees of a screen 
of barium platino-cyanide was distinctly greater with the platinum. 
Further experiments with other tubes fitted with anti-cathodes of 
aluminium, iron, copper, silver, and platinum confirm these results. 
The metals of high atomic weight form the most efficient anti- 
cathodes, and give a larger quantity of X-rays, though the differ- 
ence is not so great as might, perhaps, be expected. All, however, 
appear to give X-rays of the same penetrative value under similar 
conditions. | 

І am indebted to the assistance of Mr. J. С, М. Stanton and of 
Mr. H. L. Tyson Wolff for the exhaustion and manufacture of the 
various tubes with which the above experiments have been made. 


SOME RECENT DEVELOPMENTS IN ELECTRIC 
TRACTION APPLIANCES. 


The following is an abstract of the discussion which took 
place at the Institution of Electrieal Engineera in connection 
with Mr. А. К. Daylor's Paper on the above subject. Speakers 
who have returned their proofs revised are denoted by an 
asterisk. 

Thursday, April Sth. 

* Mr. PHILIP DAWSON, in opening the discussion, congratulated 
Mr. Baylor on the general excellence of his Paper. With regard to the 
three-wire system which Mr. Baylor had mentioned as having been tried in 
the United States, he had seen most of the electric lines in America and 
Europe, and had always thought it capable of great extension, but, generally 
speaking, it had been abandoned on account of practical difficulties. A 
better system was the high-tension alternate-current, using substations. 
This had been adopted at Dublin, and the results had been as good, if not 
better, than those claimed for the three-wire system. On the Continent 
they had been watching the application of the three-wire system with great 
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interest. So far they had not edopted it, but what they had done was to 
use alternate-currents, and he was of opinion that in the matter of power 
transmission Continental engineers were much ahead of us here. With 
regard to three-phase motors, the only instance of motors carried on cars 
being worked by alternate currents was at Lugano. Here it was working 
very successfully, but it had upset the whole telephone system of the town, 
and he was not sure whether the difficulty had yet been overcome. 

Mr. J. S. RAWORTH also congratulated Mr. Baylor on his Paper, but 
thought tbere was а considerable portion which they could ecarcely consider 
to be addressed to the Institution. He referred to the portions dealing with 
the great advantages to be derived from direct coupling. They had present 
that evening а gentleman, who, if not the father of direct coupliug, had 
addressed the Institution on a great number of occasions, and who had put 
before English engineers these advantages in such cogent terms that they 
could not find an engineer in England who was prepared to do anything 
else than to direct couple his dynamo to his engine He referred to Mr. 
Crompton. On these grounds he was sorry they had not а more represen- 
tative section of the British public present. Yet he was glad the Paper 
had been given in such detail, because when it was printed in the Institu- 
tion Proccedings they would have a definite and absolute record that the 
practice of the United States was so many years in arrear of English prac- 
tice. He thought this fact was indisputably proved, because among the 
many other things which were recommended to their notice in the Paper 
was the multipolar dynamo in place of the bipolar dynamo. They had 
studied the multipolar dynamo in England many years ago, and had made 
it a success, and he had no doubt it would have been one of the lead- 
ing features of English practice to-day if they had had any demand for 
dynamos of such large sizes as they now had, There were certain 
advantages in the bipolar dynamo, and one which he should like to call 
their attention their attention to was the blue polished look of the 
commutator constructed upon the lines which Mr. Crompton and Messrs. 
Siemens had laid down. When they departed from this interesting 
feature, aud when they attempted to make inultipolar dynamos with 
cog-wheel armatures, they had to put up with the sparking which had 
been referred to by Mr. Baylor. He was of opinion that improved 
armatures and improved multipolar dynamos would very sbortly be one 
of the ordinary products of England, not in the form of dynamos 
which sparked, but in the form of dynamos which would give them 
the results which they had been in the habit of getting, and which 
they had a just right to expect. These results had been ren- 
dered possible by the work of Mr. W. B. Sayers, who had shown 
them how to produce a dynamo with a very short air gap and iu 
which the commutator could be worked with practically the same results 
as with a Crompton or a Siemens dynamo. This work had been continued 
by Mr. Mordey, and, he believed, advanced so far that it would very 
shortly be applicable to all dynamos. The next point in the Paper was 
where they were informed that steel was much superior to iron for the 
purpose of making dynamos. Well, they all knew that. The author then 
went on to criticise the practice in the United States. He did not think 
the author meant this criticiam to apply to English practice also, by the 
very fact that he said that they specified an engine so closely that when it 
was built it did the work for which it was specified ; but in the United 
States they did not get the dynamo they desired, because the makers 
either objected, or forgot, or declined to put in what was looked upon 
here as a fundamental principle, namely, the application of a temperature 
limit, &c. ; he would not say also a sparking limit, because they did not 
allow it at all over here. These matters might not, in the view of some 
people, apply to the subject of electric traction ; but he had scen certain 
specifications which had been issued iu this country for electric traction 
work in which were omitted these very clauses which they were so used 
to. It was specified that the dynamo should give from 500 to 550 volts, 
but whether the volts were to occur at the maximum or minimum load 
they did not state, and they had specified that the dynamo should have 
cast-iron magnets, the sole object of was, so far as he could make out, to 
enable the plant to be made at the Schenectady Works of the General 
Electric Company. 

Mr. E. W. RICE, of the General Electric Company of America, cer- 
tainly agreed with the last speaker in his praise of the early work done in 
England and on the Continent in direct coupling, but some of the earliest 
work of this description could be found in the old stations in New York. 
While it was quite true that English and continental engineers led the 
Americans by many years in the introduction of the application of direct- 
coupled machinery, he thought that if the previous speaker had had the 
pleasure of inspecting some of the latest engineering work in the United 
States he would see many features quite new from the English engineering 
standpoint. Many of the direct-coupled plants over there could not be 
e:ualled in the world. In one station they had a plant of eight machines 
of 15,000 kilowatt capacity, each direct-coupled to an engine of at least 
2,000 n.r., which would run a load of at least 50 per cent. above normal- 
rated capacity without any sparking, and with a commutator with that 
beautiful polish which Mr. Raworth had spoken of. That station was one 
of the largest in the States and could be visited by anyone, as well as 
several others in Brooklyn, New York, Chicago, and Philadelphia. Those 
stations were used for electric traction and one had a capacity of at least 
20,000 H.. The direct-coupled dynamo was a standard for all classes of 
work in the States, and even in small plants if they could get the cus- 
tomers to pay for it. He was much interested in Mr. Baylor's remarks 
with refereuce to the application of the three-wire system. In the States 
they had come to the point where long distances had to be covered. 
Starting from Boston it was possible to ride on an electric car for at least 
50 miles in almost any direction, This was also true when applied to 
almost any of the other large centres in the United States, New York 
Chicago, Philadelphia, Buffalo. He knew of several instances where the 
three-wire system had been used and abandoned on account of the difficul- 
ties of balancing. 


Thursday, April 22nd. 

* Mr. R. J. WALLIS-JONES thought the magnetic brake described by 
Mr. Baylor very characteristic of American practice, as it could be used by 
the most unskilled workman. With regard to electric welding of rails, he 
said that at the present time there were no tracks electrically welded in 
this country, but it must be remembered that there were only something 
like 80 miles of electric tramways or railways laid as yet. He was quite 
sure that when electric traction developed in this country the question of 
electrically welding tracks into solid lines would be brought prominently 
forward. It would be interesting to note the various stages which had 
been gone through in the electric welding of rails. The greatest difficulty 
they had had to contend with so far had been the somewhat unreliable 
nature of the weld, and the liability to fracture. The first method of weld- 
ing raila was that described in the Paper, viz., getting two U-shaped pieces 
of iron, and welding them into the web of the rail some four inches on 
either side of the rail joint. Asa matter of fact, this had not stood very 
well, as it frequently happened that the web of the rail was torn away 
just where the weld was made. In 1894 another method was adopted, 
which was an improvement, but still the percentage of breakages was too 
great. The present method was a great advance upon anything that had 
been done in previous years. They welded the two ends of the rail together 
to make a thoroughly solid butt weld. This was done by a method known in 
America as snap“ welding, that is, they clamped the rails together, 
heated the ends up as quickly as possible, and when they got the right 
heat they put on as much pressure as possible and squeezed out the 
heated metal во that it formed a laver round the joint. So far this had 
been very successful. The cause of breakage in rails was the excessive 
cold in the winter. It might be taken that 100deg. would be a maximum 
fall of temperature between the temperature at which the rail was welded 
and the lowest temperature that was found in the States This repre- 
sented on a 90lb. rail a strain of something like 157, 000lb. The average 
strength to be got on a welded rail was something like 550, 000lb, so that 
there was a very large margin of safety. He thought it was almost 
unneceszary to state that the great advantage to be derived from electric 
welding was that they did away with any trouble in connection with 
bonding. Consequently they had no electrolytic troubles, as the metals 
were all of the eame nature. The travelling also was exceedingly good. 

* Mr. STEPHEN SELLON wished to say & few words on that part of 
the Paper which referred to bonding. He could not help thinking that 
the electrical manufacturers of this country did not recognise the import- 
ance of this in connection with traction, the genesis of the whole business. 
Time was spent in discussing whether one dynamo was better than another, 
or whether one engine was better fora certain purpose, but the point to be 
considered, and upon which the success of electric traction depended iu this 
country, was the question of leakage. He had paid some attention to see 
if it were possible to overcome the difficulties of electrolysis. He was not 
there to advocate any particular system of bonding, because he had none, 
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but he had seen certain bonding carried out in this country which if 
continued would eventually give such a set back to electric traction in 
this country that he did not think was quite anticipated. The expe- 
rience in America with regard to electrolysis they all knew to be very bad, 
but it had now been considerably modified, and they did not want to 
fight the same battle over again in England. Vested interests їп this 
country were very much more powerful here than in America, and if ouce 
they got electrolysis going on in any of the gas or water pipes belonging 
to municipal authorities, it would mean a death blow to electric traction 
in England. He showed a wall diagram explanatory of a method of bond- 
ing he had lately seen laid down ; a bolt was connected to a copper wire by 
brazing and then turned down conically and fitted into the rail, the rail 
having first been bored out with an ordinary drill and then rimered out. 
The bolt is then bolted up with a nut on the other side. He asked any 
man who had studied the question if he thought that, say within eix 
months of its being put down, there would be any electrical connection. 
He had been told by а member of a firm of standing in this country, 
that they were surprised that he (Mr. Sellon) should consider for a 
moment that а “ Chicago” bond or anything like it was necessary, ав 
they considered an ordinary auxiliary conductor put down beside the rails 
was quite sufficient. This simply went to show, he said, that while they 
were discussing the merits of one dynamo over another, the manufacturers 
had not even eonsidered what might be called the шеге alpha of the 
whole business. 

* Mr. M. HOLROYD SMITH coinplimented Mr. Uaylor upon the com- 
prehensiveness of his Paper, but regretted, with Mr. Haworth, that the 
audience was not composed of members of municipalities, tramway share- 
holders, &c. The title, “Some Recent Developments in Electric Traction 
Appliances,” he thought, led them to expect some addition to the details 
of their technical knowledge, but he did not think this had been the case. 
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If the title had been “Modern Practice,” ог A General Survey of 
Electric Traction Work," then he thought the Paper would have been 
more consistent with ite title. A good deal of space had been given 
to controllers and the advantages of the series-parallel method set, 
forth, but the precise details of the latest apparatus were not explained. 
He showed а sample of a series parallel controller made and used 10 years 
ago, much less complicated than the one exhibited by Mr. Baylor, but he 
had abandoned its use because the result could be obtained in a much 
simpler inauner by a controlling switch which he would be very pleased 
to describe at any time to the Institution. He was very interested in the 
part of the Paper dealing with electric brakes. It was introduced in а 
most refreshing manner. Оп slip 14 of the Paper would be found the 
following words :—“ The idea of converting traction motors into generators, 
and utilising the current for braking purposes, is an old one, and has been 
applied in practice to a limited extent for many years.“ Не fully endorsed 
the statement that the idea was an old one; it had been used on the 
steepest grulients years ago in this country, without any smashing of gearing. 
He asked the author if he thought that making the motors act as dynamos to 
generate a current to energise a brake, was a new method ; because it was 
not во, neither was the employment of motors to wind up а brake. There 
might be something new in the manner in which it was done; but there 
was nothing in the Paper to show how the brake was constructed and 
applied, and therefore it was impossible to criticise such information. He 
entirely endorsed the remarks as to the desirability, one might almost say 
necessity, of utilising the motors as the brake power, and he was glad to 
find that this was at last realised. Failing to find any recent developments 
described in the Paper, he had turned his attention to the exhibits, and the 
only thing he found there was a trolley wheel labelled “ Provisionally Pro- 
tected "—8 label which seemed to bim to be hardly according to the rules 
of tlie Institution, that questions of patent right should not be discussed 
at its meetings Не did not wish to start the question; but the exhibit 
very closely resembled a figure used to illustrate a Paper read before the 
Northern Society of Electrical Engineers on April 8, 1895, and he failed to 
все how it could be described as a recent development. 

* Mr. W. Н. PREECE said ho felt a little excited by the remarks of the 
last speaker. As an Institution he did not think they cared much who 
inventel this or who inveuted that, nor did they mind where the 
invention came from— England, America. Germany, or France. If there 
was one thing which distinguished the electrical fraternity it was that 
they were universal nnd cosmopolitan, They all used the same things 
and the same measures In 1884 he visited America, and found only 
one experimental clectric line in the whole country. That was in the 
towo of Cleveland, and he gave an account of it at the time to the 
Institution. Now, however, this town possessed as many miles of electric 
ralway as there were in the whole of the United Kingdom. In 1893 
he again visited America, and found that from this single line there 
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had yeown something like 10,000 miles, and at the present time lie believed 
there was something like 20,000 miles. They were much indebted 
to Mr. Baylor for suinmarising his experience. His remarks were not 
confined to А inerican practice; he had dealt just as largely with German 
practice, for instance. On the last occasion Mr. Raworth had told them 
that there was something in the Paper which reminded one of bringiug 
coals to Newcastle—that it was no good coming to this Institution, and 
trying to show them the advantage of direct driving and such things, be- 
cause they knew all about them in England. But he Mr. Preece) would like 
to ask that speaker (Mr. Raworth) if he could refer to one single instance 
in this country, where direct driving had been. applied to electric traction. 
He had visited them all and he had not found one. They were only now 
just commencing it on the South London line. There were many things 
in the Paper which deserved a deal of discussion, but he would only deal 
with one, viz, the question of electrolysis. That, as Mr. Stephen Sellon 
had pointed out, was à most scrious question, and he could give them an 
instance where they did suffer from leakage to a very serious extent. It 
was generally supposed in this country that they were governed by a 
grandmotherly Government. He spoke as an official, and he would like to 
«ee the man who could stand up and say that so far as the Post Office was 
concerned he had ever been ground down by mere officialism. They had 
always done everything they possibly could to meet all objections on the 
ground of the practical man, and especially was this the case with regard 
to leakage. On the South London line they had suffered very much from 
leakage. The rails were not bonded, there was no insulated return wire, the 
rails acted as a return, and the outside tube had been supposed to be a 
return conductor of its own. It did not approach it, and the result was 
that they had got great leakage. Near to Clapham on this line there was 
an underground line belonging to the Post Office. In that line of pipes there 
were some gutta-percha wires, and one lead-covered cable filled with about 30 
peper-covered wires. Onthe line weretwo joint boxes separated from each 

ther by about 100 yards. The loss from leakage was such that the difference 


of potential between the two boxes was sufficient to cause a current to pass 
through the G.P. spare wires, and about half way a fault occurred on one 
of these wires, and about six or twelve months after, the current, leaking 
through from the fault on to the lead, decayed the lead, and the lead was 
completely eaten away and the paper cable, exposed to moisture, suddenly 
broke down. The P.D. to zero in the neighbourhoud of the joint bex was 
variable, but rose at times to 3'8 volts. He was of opinion that all these 
electrolytic troubles were remediable. 

* Mr. C. H. GADSBY said that with regard to electric brakes, they were 
introduced into the States after the adoption of heavy cara and high speeds, 
but he did not think they were likely to find much application in this 
country for some time—at any rate, until the Board of Trade allowed 
higher speeds than at present. One great objection to the electric brakes 
—and it ha not been brought forward in the Paper--was that in using 
the motors as generators to drive the current through the brake 
windings, they were dissipating some of the heat that in ordinary 
brakes was used up on the brake blocks and tyres in the armature 
windings. 

* Mr. C. E. GROVE, of the Thames Ironworks Company, said that with 
regard to the question of the tbree-wire system, so far as he understood 
the author's remarks on this point, they were that if they wished to employ 
it they were practically prevented from doing so on account of the 
difficulty of balancing the two halves of the system, and that the best thing 
to do was to employ alternate-current generation and transmit the powcr 
to the feeding points on the line, and there convert through statical trans. 
formers and rotary transformers into continuous currents for working ths 
railway. He thought it very dangerous to lay this down as a general rule. 
The subject was of particular importance to them just. now, on account of 
the number of schemes that were before the public for tunnel railways in the 
Metropolis, and he had got together some facts and figures which had led him 
to entirely opposite cenclusions, Designs had just been submitted for the 
working of the Central London Railway, and it was significant that these 
two systems had hoth been in competition for carrying out the work. 
This line seemed to him to be exactly the case where the three-wire 
system could be used. They could use the up liue as a positive and the 
down line as a negative, they could generate their electricity at double the 
B. O. T. voltage and at the same time have no more than the propcer vol- 
tage їп the one tunnel, and they fed down theline by currents which could 
be safely transmitted by bare copper feeders, There was no potential 
dangerous to life, and little likelihood of leakage, because the rails were 
the neutral conductor, earthed all the way, aud carrying only the 
balancivg current betweeu one side and the other, and not for the 
whole length. It was difficult to understand why there should be any 
difficulty in maintaining а balance. With regard to safety as regards 
momentary fluctuations, this could be easily dealt with by the use of motor 
transformers placed across the feeders at certain feeding points. By pro- 
viding the capacity of these transformers to be about one-fifth or one- 
sixth of the total station output, it seemed to him that they provided а 
very large margin for shifting the current from one side to the other, due 
to irregularities in train weights or to supply extra currents ia atarting 
the trains, an arrangement which could be facilitated by flywheels, &c. 
They had all the elements of a very good system. With regard to 
the commercial side of the question, the substitution of alternators 
for continuous-current machines meant that they had to provide 5,500 
kilowatts in alternatora, trausformers and in the rotary machines, and at 
ordinary market rates this would mean an expenditure of £45,000 above 
that which would be necessary for а continuous current system. 
With regard to efficiency, in the transformers they had to work at 
something like three-quarter load and a low periodicity, and they would 
lose in the stationary and running transformers 74 to 8 per cent. of the 
total output of the station. This was serious, because the coul bill alone 
would be something like £25,000 or £30,000 a year, and the total works 
cost would be something like £60,000 a year, more or less. It scemed 
to him they had a very big balunce of disadvantage againat the alternate 
system of working. : 

* Mr. H. F. PARSHALL was of opinion that the gentleman who had just 
spoken departed entirely from the lines of the discussion, discussing, as he 
did, a specific example, the pending contract of the Central London Rail- 
way. The speaker advocated the three-wire system. Now, the three-wire 
system was experimental, and, even waiving the experimental features, 
could not commercially compare, considering the distance of transmission, 
with the multiphase system. Even in lighting work, the theoretical 
advantages of the three-wire method had never actually been realised, and 
iu practice the neutral wire had necessarily to be much larger than was 
originally anticipated, and the loss in the neutral wire had to be taken into 
consideration in calculating the losses aud the efficiencies of the three-wire 
aystem. Further, in a three-wire lighting system any unbalancing was, to 
a certain extent, compensated for by the lamps, since their resi-tance 
increased as the voltage diminished. Whereas, in а traction system, in 
which a fixed running schedule had to be maintained, the work to'be «lone 
remained constant, consequently the motor man maintained his schedule at 
the expense of current consumed, and the unbalancing became cumulative. 
As to the experience with three-wire systems in networks, such as the 
St. Louis system, it had been found necessary to throw machines and 
feeders from one side of the system to the other to correspond to the 
changing conditions. Now the question had refereno» to a system 
such аз the Central London Railway, in which the distance from 
the power station. amounted to 6] miles and in which the average 
flow of current in the three-wire system amounted to 3.000 amperes 
at 500 volts per side, and in which the maximum current liable to 
be absorbed per train amounted to at least 1,000 amperes. The rails might 
not be used for neutral without compensation. The resistance of four 
rails at 801Ь. per yard, bonded together. amounted to some 0:012 per mile. 
Consequently the maximum current of a train flowing through one mile 
exceeded that allowed by the Board of Trade regulations, which prescribed 
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that when the rail was used as any part of the earth return, the differ- 
ence of potential in the rail might not exceed 10 volts. In such a system, 
therefore, it became necessary to introduce substations and compensating 
machines. Considering the amount of unbalancing that might be reason- 
ably expected at any given point on the line, the minimum eetimate that 
might be made as to the compensating power of the machines was 
put at 500 kilowatts, since the machines had to be reversible. Assuming 
these factors, the efficiency of a 300-kilowatt machine properly designed to 
withstand such great fluctuations in load came out at about 90 per cent. 
With four substations, which would be required to work under the Board 
of Trade limits under such a system, the average loss in the substations 
would amount to 10 per cent., or to 120 kilowatts, or some 4 per cent. of 
the output of the station. Ccnsidering, therefore, the loss in the neutral 
conductor, which became considerable, the loss for compensation, the 
speaker's contention was that for a given first cost the three-wire system 
under such dimensions as described could not compare favourably with the 
multiphase system using static and rotary transformers. The static trans- 
formers between one-half and full load might be taken from actual test to 
have an efficiency of 97:5 per cent. The rotary transformers, as shown by 
test on those made at Niagara Falls, might be taken to have an 
efficiency of 96 per cent. at average load, so that the loes iu trans- 
formers under average conditions did not exceed 7 per cent., a figure 
comparable with the loss in the compensating arrangements and the 
neutral wire in a three-wire system, the advantages being, in the 
three-phase case, that the energy was transmitted at 5,000 volts, as 
against 500 volts, which meant for a given first cost a greatly higher 
efficiency. Prof. Mengarini had stated that machines of 150 kilowatts 
capacity could not be made to commutate perfectly. Prof. Mengarini 
must have meant his remarks to apply to single-phase rotary converters. 
On the other hand, the 600-kilowatt machines designed for Niagara, six of 
which had been in operation for some two years, were running abso- 
lutely without sparking, and delivering some 3,750 amperes for electrolytic 
work day in and day out during the year, and the commutators were in 
beautiful condition, and had acquired that blue gloss во highly 
recommended by Mr. Raworth. Then in respect to the efficency of a 
traction system considered in general. He would point out that the con- 
ditions as to fluctuation in voltage in the consuming circuit had to be 
considered ; the efficiency in transmission could not be considered by itself. 
In а three-wire system with 10 per cent. average loss at one end of the 
line there might be 500 volts and at the other end 600 volts, that being а 
condition of average transmission efficiency at 90 per cent. In that case, 
for а constant speed schedule the loss in the regulating arrangementa of 
the motors was unduly increased, so that the efficiency of the motors in 
actual trial fell from some 72 per cent. to some 67 per cent. The con- 
clusions he came to were that in a three-wire system substations were 
necessary ; во that the loss in compensators had to be considered; likewise 
the loss in the neutral conductor had to be considered, and when these 
factors were taken into consideration the remaining element of choice 
between the three-wire and three-phase systems was that between trans- 
mission of current at а high voltage and the transmission of current at a 
low voltage. 

* Mr. W. GEIPEL (communicated) thought they were all indebted to Mr. 
Baylor for bring the subject before them at such an opportune time. Не 
had been more especially interested in what Mr. Baylor called the welding 
of the raila together, but no mention had been made of the cost of the 
welding, either by the cast or by electric welding. Mr. Baylor had referred 
to the mechanical difficulty of getting electrically-welded joints to stand, 
but with the enormous strains set up by temperature in long lengths some 
part of a long continuous rail was bound to give way. In 1,000 yards there 
was a difference of 2ft. for a temperature difference of 1009 F., which was 
surely not an outside limit of temperature variation on the surface of the 
ground. He was not able to agree with the author that the series-parallel 
method was used exclusively, but perhaps he was referring to American 
practice. There was nodoubt that for highspeedsand heavy cars that system 
was necessary, but for small light cars, running at low speeds, it was quite 
a matter for consideration whether one motor was not sufficient. At 
Hamburg, for instance, where they had some 300 cars, they had adopted 
the single motor for as many аз 250 cara. The power consumed at Hamburg 
was only 800 watt-hours per car mile. The most interesting part of the 
Paper was the description of the electric brake, and the curves were most 
instructive. He was afraid he could not accept what Mr. Baylor had said 
with regard to specifications of dynamos, for this country at any rate, for 
he had to wade through numbera of long-winded specifications almost 
daily, and he assured the author that our consulting engineers covered the 
points to which he had referred, and а good many more besides. One of 
the latest pacings which machines had been specified to stand was that the 
armature should be dragged round by the scruff of its neck whilst the 
magnet was fully excited, and that under these most unfavourable circum- 
stances it should not grunt. He thought Mr. Baylor could rest assured 
that our consulting engineers wanted по telling how to specify what a 
dynamo should or should not do. 

Mr. Е. SCOTT favoured the series-parallel control, but it seemed to him 
that the blow-out was rather more inefficient than it need have been. 
Anyone looking at the motor shown could not, he thought, help noticing 
the enormous weight which apparently had to be put on for a two-horse 
tramcar, There were two on the ordinary cara, each giving 15 H.P., and 
surely something must be wrong somewhere when they had to put on 
50 н.р. on a car which was usually drawn by two horses, or three horses, 
on the hills. It seemed to him that some combined system of cable and 
electric traction would have a field. There was no doubt that the Snow- 
hill line of Birmingham could not be worked electrically. 

Mr. A. K. BAYLOR, replying, said he had very little to say, as the 
questions asked seemed to have been answered by the speakers themselves. 
With regard to Mr. Wallis-Jones's remarks as to electric welding, the present 
system of welding was first adopted by Prof. Thomson and was departed 


from only to be returned to again later on. He agreed with Mr. Sellon 
that the question of bonding and the ground return was the most impor- 
tant of all. The question of sub-division and his remarks were more or 
less innocent—with regard to the three-wire and three-phase systems 
seemed to have caused a knocking of horns between the advocates of the 
different systems, and he would therefore say nothing further, as the points 
seemed to have been settled. In theory there was much to recommend 
the use of the three-wire system for extending the limit of 500 volts, but 
in practice, where it had been applied to traction work, it had been found 
inapplicable, and had been discarded after trials, and this he thought was a 
very strong ground to stand upon. With reference to the title of the 
Paper and one or two other mattera, he had very little to say. He felt 
that possibly the title was not well chosen, and he was perfectly aware 
that a great deal of matter in the Paper could not be looked upon as novel 
by а good many of the audience, but at the same time the references he 
had made, represented the latest practice in the United States as he knew 
it, and although his experience had been limited, he had been actively 
connected with the work for the last five veara. His impressions of elec- 
tric traction in England he had had to form from what be had actually 
seen. If he had doubted the intelligence of the English engineer on апу 
points, he must apologise. He was glad to know that the points were so 
well known to English engineers, and was sure that under their guidance 
they might look for progress in electric traction in England which would 
lead the world. With regard to Mr. Preece's remarks as to direct-coupled 
generatora, the only plant, ancient or modern, that he knew of in the 
United Kingdom was at Bristol, where it was used to the entire satisfac- 
tion of the operators of the road. This plant was iinported from America, 
but he did not think that would count anything against them, if Mr. 
Preece's kind remarks could be taken as typical, as he was sure they could 
be. He was highly gratified with the attendauce and with the attention 
paid to the Paper, and if active discussion was any criterion, he felt that 
the matter had awoken some little interest. 

* Sir HENRY MANCE said the meeting was the 500th, and he hoped 
that on the occasion of the 400th they would have as interesting a dis- 
cussion as they had just had. It must have been very gratifyiog to Mr. 
Baylor to find his Paper had produced so much instructive criticism. 
Some of them had complained that the author had not said as much as he 
might have done ; he could only say that his critics had done their best 
to remedy the defect. One thing which struck him in the Paper was 
that no mention had been made of storage batteries, neither had they 
been mentioned in the discussion. Не was reminded of this fact by one 
speaker mentioning à combination tramway. If a cable and an overhead 
system combined were not eventually found to be a success, batteries 
and an overhead line might be more successful; at Hartlepool the experi- 
ment had been tried and had answered very well. With regard to electric 
brakes, Mr. Baylor’s remarks were very iuteresting. He did not know the 
comparison between ordinary brakes and electric brakes, but he knew of 
an instance on a Midland tramway line, when coming down an incline of 
1 in 16 at the rate of 10 miles an hour, а car had been pulled up within 
15 yards, and this he thought was à very good performance with an ordinary 
brake. 


ELECTRICAL EQUIPMENT OF THE BUGEAUD."* 


When we described the electrical equipment of the Bouvines . 
as one of the most complete on board a warship of the French 
navy, we made the observation that one of the officers of the vessel 
had actually confessed to us that it had been a great mistake to 
group all the dynamos in the same compartment. A single pro- 
Jectile could then annihilate all the vitality of the vessel, and the 
destruction of this compartment would at the same time occasion 
the suppression of the engines, and thus complete the catastrophe. 
The same fault is apparent on the cruiser Bugeaud,” but con- 
siderably aggravated in that the three dynamos and their switch- 
board are erected in the same compartment aft. Should a single 
shell hit the dynamos the ironclad ought not to be vanquished on 
this account, but yet what could it do? All the dynamos being 
destroyed or drowned, with no light, no projectors, no ventilators, 
no ammunition hoists, and no signals; the monster, though still 
living, would be enveloped in darkness and struck with paralysis ; 
useless and powerless in spite of its unharmed engines, its threaten- 
ing guns апа its complete equipment. 

The extraordinary reason for adopting such a dangerous arrange- 
ment is given us by M. Cloarec, lieutenant of the vessel, in the 
Revue Maritime, as follows: This concentration of apparatus faci- 
litates the ordinary service, but it has the inconvenience, which 
has long been recognised, that it enables ali the electrical apparatus 
on board to bo rendered useless by a single accident or a single 
shell during an engagement. The arrangement was only adopted 
on its being found to be impossible to place one of the dynamos in 
the fore compartment without considerably altering the arrange- 
ments. It would be desirable, in consequence, to tix the position 
of the dynamos on the plan before commencing the construction. 
It is thanks to the searching study of all the details of steam- 
piping, electric wiring, &c., that our English neighbours have 
reached the rapidity and certainty of execution which distinguish 
their naval constructions." Thus our officers are still wishing that 
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it should not be forgotten to reserve room for the generators and 

motors on board a war vessel! One might as well forget the engine 

room or the position of the guns, and try to lodge them at the last 

moment in some spare corner as they do this poor generating 

station, without which the engines will be useless and the guns 
ent. 

There is another fault in the equipment of the Bugeaud as 
serious, if not more serious, than the preceding one. 16 is also 
brought forward by M. Cloarec, who points to all the consequences 
of it. The wiring is defective in many ways. There are practically 
no places at which to break the circuit, all the joints are solid, 
insulated, and so covered that it will be very difficult to localise 
and repair damage ; this especially as most of the principal circuits, 
although duplicated, are enclosed in the same casing. Thus а 
projectile which knocked in the back panel would incapacitate 
the whole electrical equipment of the ** Bugeaud." 

These serious defects are the more to be regretted, as it is no 
longer а question of trials, experiments, or of pioneer installations 
in which it is necessary to feel one's way. For more than 10 years 
electricity has reigned supreme on the warships of all nations ; for 
more than 10 years all the defects in the systems have been 
reported on many times over by officers in the highest positions. 
It is to be regretted that the commander is not master before the 
armament is put on board the vessel as he is afterwards. Many 
important questions are now neglected, with the result that ammu- 
nition hoists, which should be worked either electrically or by 
hand, cannot be fitted with handles for want of room, that there 
are no suitable compartments for reserve dynamos, that duplicate 
circuits follow the some route, and finally that, even if everything 
works as well as possible during the trials, irreparable disaster may 
yet be feared at sea and during an engagement. 


THE GENERATION OF ELECTRICAL ENERGY FOR 
TRAMWAYS.* 


BY J, 8, RAWORTH, MEMBER. 


The development of the dynamo-electric machine, and its gradual 
adaptation to new purposes, have provided engineers with a series 
of interesting, but extremely puzzling, problems. The first problem 
was to drite the dynamo ; the ОО. to drive it at an even speed ; 
the third, to drive it economically at full load; the fourth, to drive 
it economically at light load. In 1880 almost any engineer would 
have tackled the whole four with that lightness of heart which 
many possessed who took on only one at a time, and found to their 
sorrow that the infant dynamo, like other young persons, could set 
them questions which they could not answer. By slow and painful 
processes these four problems have been wholly or paitia y solved ; 
and although we cannot certainly say that the dynamo has no 
terrors in store for us, yet we feel that we can now approach him 
with some of the confidence of the lion tamer, who at least knows 
the exact moment when to get outside. 

My attention has been directed to this question of electric traction 
by certain articles in tho American Press, by some events which I 
have observed in this country, and by the fact that some central- 
station engineers have evinced a very strong desire to supply current 
for traction at the modest price of 3d. per unit, ‘‘to improve their 
load-factor ”—а very happy thought— possibly too happy for this 
world. The principal object of this Paper is to show that a suit- 
able and paying price for the supply of olectric energy for tramway 
purposes, under reasonably favourable conditions, is one penny per 
unit, and that the said supply will reduce the cost of the lighting 
current by an amount which, though small, is definite. 

It is necessary at this point to turn back to the year 1891, when, 
during the discussion on Mr. Crompton's Papers on the generation 
and distribution of electrical energy, Mr. Willans told us what no 
living man previously knew—that the curve of total steam con- 
sumption of а constant-expansion engine is practically а straight 
line, and consequently the most economical load of such an engine 
is its full load. He also showed us that the steam consumption at 
no load of such an engine, non-condensing, is about one-third of 
ita full-load consumption. These were very awkward facts. The 
only pleasant thing about the Willans diagram is that, as the line 
is straight, one can draw it with a ruler; but it was not Willans's 
fault that the line was straight, and we are under great obligation 
to him for having called our attention to it, and for having, as it 
were, planted a lighthouse on a submerged rock. 

The immediate outcome of this discovery was that engine cylinders 
were made smaller; no margin was left for fall of boiler pressure or 
for overload, simply because any such margin would obviously entail 
waste of steam. The effect of the straight-line diagram is shown in 
Fig. 1, where the indicated horse-powers are absciss:e, and the steam 
consumptions ordinates. The Willans line is shown at A B. 

The line C B is drawn from tho origin to meet the line A B at 
the point B. "Vertical measurements from the base line to the line 
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C B are proportional to the indicated horse-power. The loss, there- 
fore, at any given power is shown by the distance between the lines 
A B and CB. Indicated horse-power, however, to the electrical 
engineer, is but а stepping-stone in the path to his goal, which is 
electrica] horse-power. For his benefit, therefore, we must draw 
another line, DB, the distance C D representing the indicated 
horse-power necessary to drive the dynamo magnetised, but without 
external load ; the vretical distances between the lines A Band DB 
represent the losses at various powers per electrical horse-power. 
Ав Mr. Willans pointed out, they are terrible ; for instance, in an 
engine taking 23$lb. of steam per electrical horse-power at fuil 
load—that is to say, about the best commercial result obtainable— 
the consumption at half. load is 321b., and at quarter-load 52lb. 
These are all well-known and thoroughly established facts; the 
question for us is, ‘‘Can thoy be ameliorated or cured?" The 
answer is, Ves; or, more precisely, they can be ameliorated 
considerably, and to some extent cured. 

The first method of amelioration is shown in Fig. 2, in which 
everything remains as in Fig. 1, except that by increased efticiency 


Watts per hour. 


in the engine and dynamo the toe of tho electrical horse-power line 
has been moved back from D to E; the Jine Е В is thereby made 
more nearly parallel to the Willans line A B, and the losses there- 
fore reduced. The prospect of improvement in this direction is 
small, but we may possibly get 3 or 4 per cent. The next step is 
to apply a condenser to the engine; the effect of this is more 
atrongly marked, as it raises the base line to the position X Y, and 
from the point F, vertically above the point E, we draw the line 
Е B. The new base line is nearer to the Willans line at all points 
than the original base line, and the lines A B and F B have become 
more nearly parallel. The effect of the use of a condenser, as com- 
pared with the non-condensing example quoted above, is to reduce 
the full-load consumption per electrical horse-power from 234lb. to 
20lb., the half-load from 321b. to 24lb., and the quarter-load from 
521b. to 33lb. 

Iu both these examples there is considerable loes by working 
much below full load ; and this fact has been so fully realised by 
electrical engineers that great care has been exercised by those 
responsible for the design of electric lighting stations to sufficiently 
subdivide the plant, and by those who superintend the working 
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thereof to make use of that subdivision, во that there may be very 
little loss due to working engines underloaded. But even the sub- 
division cure has brought with it its own peculiar disease — namely, 
complication of pipes and valves, involving much constant waste in 
condensation; and, worse still, the necessity for skilled supervision 
to make those constant changes in the plant which we all reoognise 
as necessary to secure economical working. 

The bearing of all this on the traction question is that some 
engineers, fully realising that they cannot by any possibility change 
their engines as quickly as their load changes, have come to the 
conclusion that a unit of electrical energy, generated under the 
conditions attending the trarsmission of power for traction pur- 
poses, will cost as much as, if not more than, the unit now costs 
them for lighting. We shall see. 

If we had no better prospect before us than that which ік set 
forth in the gospel of straight lines, whi:h has sunk so deep i ito 
the minds of electrical engineers that the limitation of it to con- 
stant expansion —that is, to throttle-valve engines—appears to be 
entirely overlooked, then our Diagram No. 2 would form the basis 
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of the best results we could expect under present conditions. But 
automatic expansion introduces an entirely new feature; the 
straight line of Fig. 2 becomes the curved line of Fig. 3, which, 
it will be observed, from the point of maximum load, B, down to 
the point K—which represents about one-third load in electrical 
output— shows everywhere a gain instead of a loss of steam per 
unit of energy generated ; and even below the point K, down to 
no load, the losses are much less than in Fig. 2. The most 
economical load is indicated by the point M, where a line drawn 
from the point F touches the steam curve tangentially. | 

In an automatic expansion engine working with a constant boiler 
pressure the mean pressure referred to the low-pressure cylinder— 
or, in other words, the horse-power developed—is an index of the 
point of cut-off; that is to say, a high mean pressure means a late 
cut-off, and a low mean pressure an early cut-off ; therefore, to get 
a fairly high—that is, an economical—ratio of expansion, the mean 
pressure must necessarily be much lower than the practical 
maximum, which is about 50lb. per square inch. From an elec- 
trical engineer's point of view the engine must be underloaded. 

The practical application of this ancient and approved theory to 
electric traction work is as follows:—In the first place, as the 
average load remains fairly steady throughout the day, and the 
momentary variations are as erratic as they are great, there is 
obviously no advantage to be gained by subdivision of the plant ; 
the problem, therefore, approaches that of factory or mill driving, 
and the solution will probably be similar, viz., by one engine large 
enough to do the work, and one man to oil it. There must, of 
course, be a spare engine and dynamo ; but thero is no necessity to 
keep the engine under steam, as the conditions of traction service 
in respect of absolute continuity are not so rigorous as those of 
electric lighting. . 

Assuming for the moment that this solution be adopted, I propose 
to prove that by it, whether it be the best solution or not, electrical 
energy can be supplied at the terminals of the generator, as stated 
previously, for less than one penny per unit. 
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Take, ав an example, the case of a comparatively small tramway 
requiring 1,000,000 units per annum. The tramway day is 16 
hours, with about 14 on Sunday, making 110 per week, or 5,720 
per annum. The average load to produce a total of 1,000,000 
units per annum is 174°82 kilowatts. The actual ascertained load- 
factor during the working hours (varying according to circumstances) 
appears to be about 60 per cent., but I prefer to err on the safe 
side, and to assume only 50 per cent., which brings out the plant 
capacity at 350 kilowatts, or 470 E.H.r. The total indicated horse- 
power to be provided is therefore— 


Electrical horse-power.................. 470:0 

б Joss in Bam ð ͤ Mte a ERR PUE 50:0 
94 

e loss ТИ CN ШӨ ааа pL RR Spe ERR PR. pues . 55˙5 

Total indicated horse - power 555˙5 


Quite a small engine compared with the ordinary run of cotton- mill 
engines. The low-pressure cylinder need not bs larger than 30in. 
diameter, working with a maximum mean pressure of 43ʃ b. 

The average indicated horse- power would be— 


470 x 100 FFC 235 E. Ii. 5. 
Loss- in nana d ee me etica 50 
Е ЗРЕНИЕ ЕРРЕТИ 55:5 
ei ERE 520°5 т.н.р. 


which is equivalent to a mean pressure of 25lb. per square inch 
referred to the low-presure piston. 

This mean pressure, with boiler at 150 and 27in. vacuum, corre- 
sponds approximately with 20 expansions, and is as nearly as 
possible the mean pressure adopted in modern cotton-mill engines. 
The usual ascertained consumption of steam under such circum- 
stances is 14}]b. per indicated horae-power, and of coal 1'71Ь., 
cor c epondimg to an evaporation of 8/1. of water per pound of 
COM, i Н - 


In the Paper on cheap steam power which I had the honour to 
read in November, 1896, before the Northern Society of Electrical 
Engineers, I raised this figure to 2lb., to cover all incidental losses, 
and was informed by several speakers that I was much outside the 
actual results obtained. Nevertheless, I propose to adhere to the 
2lb. Thus we get our cost made up as follows :— 

320 5 н.р. x 5,720 hours x 2 

2,240 

1,636 tons; ,, £818 0 
Engine-driver, in two shifts, at 368. ..................... 
Sunday work, 1.Ctnnnn vores i 
Stoker, in two shifts, at 24s. ....................... aes 
Sunday work, 1-6th h 8 
General man, at 208 UU . 
Oil, waste, &e. 


x 
— 
O 
о со Ооо Ооо о 
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£1,296 8 0 


Net cost per unit, 0°5114. 

We now come to capital and incidental charges, Taking the value 
of the plant in duplicate, including cost of land and buildings, at 
£17,000—of which £11,000 stands for plant, and £6,000 for land 
and buildings—we have— 


Hates and: taxes ee аы ыа ЫН £125 
Repairs, 21 per cent. on £11,000 ............ 275 
1 o; i ,000 ............ 50 

е 0 2 К 1,000: аа 0 
Depreciation, 5 - „ 11000 .......... 550 
5 ‘i » 5.000 ............ 100 
£1,100 


= 0°264d. per unit. 

We have only one other item to consider—that is, management. 
At the outset it would appear that the plant would require no more 
management than the steam plant of a cotton mill ; but, as I am 
extremely anxious to find good berths for my numerous friends, I 
provide for one engineer in charge at £300 per annum, and £100 
for office expenses—total, £400. 

=0`0964. per unit. 

Our total expenses now stand thus :— 

Generation 


9 09906998 *«*900900995-9454a4852a82*99*59^5068 


General charges. . 0˙264 dl. „ 
Management 0:096а. „ 

Pot!!! ket co nien enl 06714. „ 
Баат CO ho уеныннан t o 8 0:329d. „ 
Selling price.. vec eise савай 10000. „ 


Our total profit is, therefore, 1,000,000 units at 0:3294. 
= £1,370. 16s. 8d., or 8 per cent. on £17,000. 

This result is arrived at by taking commonplace figures, with, in 
every case, а margin on the safe side, and with a clear reserve of 
100 per cent. of power over mean load. There is actually a much 
larger reserve, for I have taken the maximum mean pressure at 
43lb., whereas 48lb. would be still a safe figure. 

Incidentally it is worth remarking that the limitation of the 
working plant to one engine and dynamo is an extremely 
economical arragement, because it reduces the switching gear to 
one large change-over switch, which may be worked by an ordinary 
reversing lever standing out of the floor; and the services of л 
switchboard attendant can be dispensed with. On the other side of 
the enginethesimplification of pipes and valves is equally noticeable. 

The next subject for consideration is the effect of &n electric 
traction load on the load-factor of an electric lighting station. It 
is obvious at the outset that the mere fact of the traction load-factor 
being higher than the lighting load-factor cannot be taken as 
influencing the result ; for the unit of output for traction purposes, 
by reason of the higher load-factor, will command а lower price 
—the price, in fact, at which it could be produced independently oj 
a lighting station. 

‘Lhe question still remains, What influence will the presence of a 
traction contract have on the cost per unit? In the first place, it 
would increase the load-factor of the chief engineer ; and if he did 
not at the same time demand an increase of salary, the effect would 
be appreciable. I suggest that a corporation possessing specially 
benevolent sentiments might raise him £100 a year, thus saving 
£200 of the £300 which I have allowed for. Further, one spare 
boiler might possibly be dispensed with at a saving in capital of, 
say, £1,000, the charges on which are worth £120 a year. Further, 
it would probably be possib!e and convenient to take steam for the 
day-load lighting plant from the traction boiler, thus saving one 
stoker on one shift say £60 per annum. 

Beyond these three, I cannot find any openings for further 


savings. They therefore stand thus :— 
MADAR ET oe ык ынын о аара неро #200 
ПОЦ@ ы не ЕРУУ ИР РЕИНА 120 
lnc epe TEN 60 


D! . £380 
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Quite a considerable sum, but small in comparison with some 
people’s expectation. It is sufficient to raise the profit on the 
traction plant from 8 per cent. to 10 per cent., or to reduce the 
price of the unit from 1 penny to 0:918. 

In all the above calculations as to the cost of generating power 
for electric traction, commonplace efficiencies are taken, such as 
any engineer will freely guarantee ; the boiler is only called on to 
evaporate eene of water per lb. of coal, and a very considerable 
margin is allowed for banking fires and other incidentals. The 
cost of coal is taken at 10s. a ton, which is higher than the usual 
price in Midland and Northern towns. 

A paper dealing with the generation of power for eleotric 
traction would not be complete without a special reference to the 
problem of engine construction which is supposed to hang round 
the neck of this young daughter of electrical science. In the 
technical journals articles on this subject constantly appear, and 
as constantly terminate without saying one single word of any value 
toanybody. They tell us that direct coupling is more economical 
than belt driving, that it is desirable to have a condenser, that the 
use of compound engine is becoming common ; and they might 
add with equal truth that Queen Anne is dead. I have not yet 
seen any reference to the necessity for automatic expansion which 
was explained and insisted on by Capt. Sankey in his Paper on 
the governing of steam engines, read before the Institution of 
Mechanical Engineers in April, 1895. No pretension was made by 
the author to originality in his treatment oF the subject, but it was, 
nevertheless, so elegant and so perspicuous that I have no hesitation 
in saying that it ought to be assimilated by every electrical engi- 
neer, and particularly by those who have any interest or duties in 
connection with electric traction. 

Further, the aforesaid articles, whilst they omit all reference to 
automatic expansion, and to average or maximum mean pressure, 
all agree in giving special prominence to an idea, which may be 
most easily explained by the following quotation from the Paper of 
Mr. Richard McCullock on the modern power house :—‘‘ The 
main objection which was urged against the direct-connected 
generator was the fact that the shocks resulting from overloads 
were thrown directly on the engine, and that there was none of 
the cushioning effect that a belt connection might supply. While 
this їз undoubtedly true, the best argument which may be sub- 
mitted against it is that none of the installations of direct-driven 
generators can trace any trouble to this source." Thus we find 
American practice refuting American theory. 

The theory, however, is not ‘‘ undoubtedly true," but undoubt- 
edly erroneous, as will be evident from the following con- 
siderations :— 

(a) In an automatic expansion engine the maximum initial pres- 
sure on the horse-power piston is attained every stroke, at any 
load, from quarter to full. 

(b) The size and strength of the parts of the low-pressure engine 
are always made equal to those of the high-pressure. 

(c) The maximum stress on the valve gear occurs at light load, 
not at full load. 

(d) Iuertia stresses are reduced by reduction of speed. 


The torque on the crank-shaft is undoubtedly increased by 
increased mean pressure ; but, as crank-shafts are built to with- 
stand the strain caused by water in the cylinder, the steam pressure 
never troubles them. I have myself seen cylinder covers torn off, 
pistons broken, and even cylinders lifted off their standards by 
water, without any damage to the crank-shaft, 

Electric traction involves sudden variations in load, but, barring 
short-circuits, there is no difficulty in arranging the power plant so 
that in no case shall the maximum load exceed the power of the 
eogine ; therefore neither the strains nor the wear due to such 
causes will ever exceed those which are daily dealt with in electric 
light stations; for it must be remembered that electric light 
engines are quite commonly, even usually, built to work with a 
mean pressure of 42lb. per square inch, and do so work without 
distress or trouble of any kind. Should, however, some person 
imagine that varying loads are more tryiug to steam engines than 
a constant full load, then this little island of ours will provide 
them with any number of examples of steam engines driving rolling 
mills in which the fluctuations of load are more violent than any 
that can be found in connection with electric traction. 

The effect of short circuits, which used to be serious, is now mini- 
mised by automatic circuit breakers which amply protect the dynamo. 

On the question of governing, it is unnecessary to say anything. 
With slow-speed engines and relay governors a large flywheel may 
be n ; but with high-speed engines fitted with automatio 
shaft governors acting directly on the horse-power eccentric, special 
flywheel power is certainly not required. The rapidity and pre- 
cision with which shaft governors perform their functions are го 
remarkable that I hesitate to describe them without the support 
of a demonstration ; but, following the example of George Stephen- 
son, who said that his locomotive could run 16 miles an hour, I 
may say that the total variation in speed may easily be covered by 
2 per cent. 


CORRESPONDENCE. 


———M—— 
FORMULA FOR TRANSFORMERS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: In the Paper by Mr. Russell in your issue of March 
26th, I find some obscure points. Perhaps other readers may 
be in my case, and Mr. Russell would do us a service in clear- 
ing away those difficulties from his very interesting Paper. 

The formula immediately following (15) is equivalent to the 
following vector equation :— 

nA, TNA = nu Ag +hAg, 
which places the four vectors as in the annexed figure, The 
presence of the vector ŁA, points to this being a result of 


КА» 


experience, not directly deducible from the context. Besides 
formula (15) must be an approximate formula if the above is 
correct. 

The equation— 


OCcos $, - OBcos $, A 


1 
is deduced from Fig. 11. This, again, appears to be an 
approximate formula. It does not follow rigorously from the 
figure, and the degree of approximation is not stated. ours, 
&с., D. IsAACHSEN: 


Horten, Norway, April 5, 1897. 


TO THE EDITOR OF THE ELECTRICIAN, 

бів: I am sorry Mr. Isaachsen has been misled by the way 
in which I have stated the equations in the Paper referred to. 
Equation (15) is deduced from the statement immediately 
preceding it, which amounts to this, that we may regard the 
phase of the resultant of the ampere turns nA, and л.А, as 
constant. The components of »,À, and n,A, perpendicular 
to this resultant must therefore be equal. Hence 

n, A, sin (p, Ge) = n,À, sin (s — p), 
which is equation (15). 

The next equation is got by equating the components of 
n,A, and n,A, along OD to the component of their resultant 
in this direction. As is stated the magnitude of this resultant 
is not constant but slightly increases, and the k was intro- 
duced to take charge of this increase. "This equation is there- 
fore only an approximate one, as k has not been determined, 
although we can see from the diagram that it must be small. 

To make the second equation quoted by Mr. Isaachsen 
correct we have to multiply the DD by the cosine of the very 
small angle ODB. А *'nearly" has dropped out after the 
DB, as is shown by the corresponding equation for boosting 
up.— Yours, «c., ALEXANDER RUSSELL. 


Faraday House, Charing Cross-road, W.C., April 28, 1897. 
i = 


CABLE SPEEDS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sig: Pray accept my thanks for the kind attention you 
have given to my remarks lately published in the Mlectrical 
Review concerning a correct expression for the statement of 
cable speed rates. I am especially pleased that the methods 
which have been originated and used for my own require- 
ments should now be so satisfactorily corroborated by the 
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hitherto unpublished data recently resulting from the 
** Eastern " Company's investigations. 

I have had good reason for adopting a contact + space 
„constant (7:16), as opposed to the Eastern contact ** con- 
stant" (8-7); but these two values are found to be practically 
identical, for 7:16 + 2 = 3:6, to which 0:1 has to be added for 
extra space between words. Thus it becomes 8:7. 

Doubtless the technical advisers of the Eastern Company 
have excellent reasons for adhering to the routine which your 
readers have had the advantage of perusing in The Flectrician 
of April 231d. It is therefore in a spirit of genuine inquiry 
that I suggest that taking—for the addition of 0.1 to the 
constant—a word as = 10 letters is scarcely exact; und my 
formula is so. 

Adapting the formula to the Eastern contact constant, 
we arrive at an expression in which contacts per word of N 
letters divided into contacts signalled per minute give speed-rate 
in N-letter words per minute. 

Ex.:—For calculating the mean speed-rate of continuous 
reception during several hours of the day, the following data 
were noted :—W words with a total of L letters were received 
in T minutes. 

N.B. The actual number of electrical contacts entering into 
the formation of an average letter have been found to be 
3:28 = г. 

Then, in the above example :— 


Contacts signalled per minute = [ + ew) | : . 
1 


г 


In a word of N letters there will be v] N+ 27 contacts. 


This latter expression is a constant,“ and may be calcu- 
lated for any required standard word of N letters. With an 
automatic transmitter the speed- rate is, of course, straight way 
arrived at by noting the number of centre holes traversing the 
apparatus per minute, and dividing this amount by the afore- 
mentioned constant.“ Centre holes per minute are quickly 
counted by multiplying revolutions per minute of the frietion 
wheel by the number of its periphery interstices. 

The statement of speed-rates in trords—a system with many 
obvious advantages—need not affect station reports as to cir- 
cuit efficiency. The cable K R’s would be multiplied by words 
per minute, instead of by letters per minute, and the “© speed- 
constants " on the several cables would still be comparative. 

Thus it is seen how easily the formula is applied to the 
“ Eastern ” contact constant. 

All things considered, however, the contact + space constant 
system is preferable, embracing, as it does, Morse work, which 
the contact system to a certain extent does not, and for this 
reason. In estimating contact values per average Morse charac- 
ter, counting the actual contact values gives a wholly incorrect 
result, unless the centre element of each dash (=8 contact 
elements) is treated as a space and ignored. On the other hand, 
the contact + space system, which I have ventured to advocate in 
the Mlectiical Lteriew of April 16, embraces all Morse work, 
and is of universal application. 

With apologies for encroaching thus on your valuable space. 
—Yours, &е., E. Raymonp-Barker. 


ENCLOSED ARC LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: As Mr. Hunter’s letter, which you reprint from the 
Flectrical World, may be misconstrued as a free permission to 
manufacturers to issue enclosed are lamps as now manu- 
factured and sold by the Jandus” Company, we trust you 
will allow us space to correct any misapprehension on this 
point. 

We are quite aware that unsuccessful attempts have been 
mide with enclosed globes from the earliest days—in fact, 
much earlier than the date to which Mr. Hunter refers; but in 
this, like many other inventions, the road to success lay, not 
in the principle, but in the methods used to attain the desired 
results. These are covered by a number of patents held by 
the “ Jandus Arc Lamp Company, whose position has further 
been strengthened by the recent acquisition of all the English 


patents and interests controlled by the American Arc Light 
Company, including the Marks' patent. 

We may add that the Company, for whom we are the sole 
agents, have no wish to establish а vexatious monopoly, and 
they have authorised us to grant licences, which we have 
already arranged with several of the leading makers in the 
trade. 

It is needless to add that the Company would deal with 
infringements in the usual way.— Yours, «c., 

Drake AND GORHAM. 


66, Victoria-street, Westminster, London, S.W., 
April 25, 1897. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In reading the note of Mr. Hunter on the ‘Enclosed 
Arc Lamp " perhaps it would be interesting to cite a few lines 
taken from ‘‘ Ganot's Physics," 1879, page 729. In referring 
to the experiments made by Н. Davy, “ As charcoal rapidly 
burns in air, it was necessary to operate im vacuo, and hence 
the experiment was for а long time made by fitting the two 
points in an electric egg, like that represented in Fig. 630." 
The electric egg is described as This consists of an ellip- 
soidal glass vessel with metal caps at each end“ on page 677. 

From this we see that the principle of the ‘ Enclosed 
Are Lamp" can go back a little further than 1879. The 
vacuum produced under such conditions аз described in 
** Ganot's" could not be any better than the one existing 
in the modern enclosed lamp, so that Davy was really the 
inventor of the enclosed arc. — Yours, «c., 

Briinn, April 25, 1897. Francis JEnr. 


MAGNETIC IMITATION OF CELESTIAL ORBITS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: The experiments of Mr. Wood (illustrating orbital 
motion) given in your last number (page 829) represent 
motion under the action of force varying as the inverse fifth, 
not the inverse square law.— Yours, &e., 

ALFRED W. PORTER. 

University College, London, April 22, 1897. 


TRADE NOTICES. 


Notices for insertion under the abore heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. ] 


NOTES AND 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Puldishing Offices, 1, 2, and J, Sulisburg-court, Flect- 


at reit, London — 


SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY: Price 7s. 6d., post free, 8s. 3d.; abroad, 9s. 
About 1,300 pages. 


“LOCALISATION OF FauLTS IN ELEcTuiC Licht Mains.”—By F. C. 
Raphael. Price 5s, pest free; abroad 5s. 6d. Ready пегі Friday. 

LABORATORY NOTES AND Fokus. — With the above title we have ready а 
set of 40 Elementary and Advanced Exercises for use in Electrical Engi- 
neering classes. NEW EDITION Now Reapy. These have been prepared 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators, and Students. The object of this series is the saving of the time 
of the teacher and his assistants, and to serve as a record of the work done 
by the student. Each Form is supplied either singly at 4d., or 3s. €d. per 
dozer nett; in sets of any three, 18. nett; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. €d. nett. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. nett: or in handy portfolio, price 12s. nett ; or bound in strong 
cloth case, price 12s. 6d. nett. Strong portfolios can be had, price 1s. each, 
A full prospectus sent post free. 

“ELECTRIC LAMPS AND ELECTRIC LiGuTING," by Prof. J. A. Fleming, 
M. A., D. Sc., F. R. S., is now ready. The book is handsomely bound, and 
full of original illustrations, designs, initials, &c. Price 7s. 6d., post free. 
Prospectus post free. 

‘ MOTIVE POWER AND GEARING FOR ELECTRICAL MacHINERY."—Dy 
E. Tremlett Carter, C.E., M.I.E.E. Now ready. Price 12s. 6d., post 
free ; abroad, 13s. 6d. 

* SUBMARINE CABLE-LAYING AND Reparrine.”—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 

"Tug Wonk or Hertz.”—By Dr. О. J. Lodge, with many original 
illustrations. Price 28. 6d. net. 
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*Evectaic Motive PowBn."— A ‘new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s, 6d., 
post free (abroad 11s. ). 

„Dru ARMATURES AND CoMMUTATORS,” by Mr. F. Marten Weymouth, 
also ready; price 7s. Cd. (abroad 8s.). Prospectus on application. 

* ELECTRICAL ENGINERRING FORMULE," а pocket-book, by Messrs. W. 
Geipel and Н. M. Kilgour, is now ready; price 78. Ed., by post 7s. 9d. 
(abroad 8s.) A large paper edition with wide margins can be supplied, 
price 12s. €d., post free 13s. (abroad 13s. 6d.). Prospectus on application. 


* ARMATURE WINDINGS OF ELkCTRIO MACHINES."—By Н. F. Parshall. 
and Н. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 80s., post free. 

“THe ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
128. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

“THe ART OF ELECTROLYTIC SEPARATION oF METALS.”—A second issue 
of Dr. Gore's book is now ready, price 10x. 6d., post free. 

“Тнк INCANDRSCRNT LAMP AND ITS MANUFACTURE.”—Thi- book, written 
by Mr. Gilbert S. Ram, is now ready ; price 7s. 6d. ; abroad 8s. 

“ ELgcTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

“PRACTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson, price 6s. €d., post free. 

“THE Steam ENGINE INDICATOR AND IN DICA TOR DiAGRA MHS. - Еа ted 
and enlarged by W. Worby Beaumont. Price 2s. 6d., post free. 


Tenders Invited.— Extension of Time.—The Dundee Gas Com- 
missioners invite tenders for (a) arc lamps and accessories, (b) arc 
lamp pillars, (c) Lancashire boiler and fittings, (d) high-speed steam 
engine and dynamo, and (e) accumulator battery and switching gear. 
Specifications and forms of tender may be obtained from the City 
Hlectrical Engineer, Mr. Walter Н. Tittensor. Tenders must be 
deposited with the Clerk to the Commissioners (Sir Thomas 
Thornton, LL.D.), City Chambers, Dundee, by May 12 (and not 
May 0, as originally announced). Further particulars are given in 
our advertisement columns. 


The Electric Committee of the Belfast Corporation 
invite tenders for the supply and erection of some electric lighting 
lant, particulars of which appear in our advertisement columns. 
pecifications, &c., may be obtained from the City Electrical 
Engineer (Mr. V. A. H. M'Cowen), Central Station, Chapel-lane, 
and tenders must be lodged at the office of the Town Clerk (Sir 
Samuel Black), Town Hall, Belfast, by noon of Thursday, the 
6th May. 

——— — The Corporation of Sunderland invite tenders for the 
supply of a high-speed three-crank steam dynamo. 5 
&c., from the Borough Electrical Engineer (Mr. J. F. C. Snell), 
Dunning- street, and tenders, addressed to the Chairman of the 
Highways Committee, must reach the office of the Town Clerk (Mr. 
Fras. М. Bowey), Town Hall, Sunderland, by пооп, on Wednes- 
day, May 26. Further particulars appear in our advertisement 
columns. 


——— The Council of the County Borough of West Ham 
require tenders for pipe work, feed pumps, feed-water tank, &c., 
in connection with their electricity supply station. Specifications, 
&c., can be had at the office of the Borough Eloctrical Engineer 
(Mr. John J. Steinitz), Quadrant-street, Canning Town, E., and 
tenders must be sent to the oftice of the Town Clerk (Mr. Fred. E. 
Hilleary), Town Hall, West Ham, by 4 p.m. of Tuesday, May 11. 


— ——— The Directors of the Great Eastern Railway Company 
require tenders for the supply of a quantity of stores and materials, 
including telegraph materials, metals, india-rubber, tools, pipes, 
fittings, &c., of which a list will be found in our advertisement 
columns. Forms of tender will be obtainable on and after May 6 
at the Secretary's Office, Liverpool-street Terminus, London, Е.С. 
Some further particulars will be found in the advertisement, and 
tenders must be sent in to Mr. W. H. Peppercorne, Secretary, 
Liverpool-street Terminus, by 10 a.m. of May 13, 

Extension of Time. —The tenders required by the Cor- 
poration of Blackburn for the supply and erection of electric 
tramway equipment must be sent in to the Town Clerk (Mr. 
ert E. Fox), Town Hall, Blackburn, not later than Saturday, 

y 8. 

The Wakefield Guardians require tenders for the 
supply of electric lighting plant and for wiring the new infirmary. 
Tenders to the Clerk (Mr. H. Beaumont), Union Offices, Tetley 
House, Wakefield, by June 2. 


——— The Vestry of St. Pancras invite tenders for seatings 
for Lancashire boilers, &c. Specifications, &c., from the Electricity 
Department, and tenders to the Vestry Clerk, Vestry Hall, 
Pancras-road, London, N.W., by May 13. 


Tenders Invited.—The German State Small Arms Works autho- 
rities at Spandau invite tenders for the supply of 27,300 sets of arc 
lamp carbons, aud also for the supply of 900 incandescent lamps. 
Tenders for the first part of the contract to be sent to the König- 
liche Direction der Gewehrfabrik, Spandau, by May 25, and for the 
second part by June 22. 


The Municipality of Düsseldorf invite tenders for the 
conversion of its tramway system into an electric one. "Tenders 
are to be sent in before July 1. Conditions, &c., from the Ober- 
bürgermeister, Düsseldorf, on receipt of 5s. 


Tenders Accepted.—The Bath Town Council have accepted the 
tender of Messrs. Hayward and Webster for extending the elec- 
tricity supply station building at £2,327. 

— The contract for the electric lighting of the Royal 
Hotel, Edinburgh, has been secured by Messrs. P. C. Middleton 
and Co., of Aberdeen. Over 1,100 lights will be required. 


The Bristol Town Council have accepted the tender of 
Messrs, W. Н. Allen, Son and Co. for the supply of condensing 
plant and steam piping at the electricity lan i works at £5,750. 
Six tenders, ranging from £7,588 to £4,500, were submitted. 


Plant for Sale.—From our advertisement columns it will be 
seen that the Electricity Committee of the Manchester Corporation 
invite tenders for the purchase and removal from their electricity 
supply station of some plant, which is for disposal in consequence 
of the Committee having decided to put down larger plant. The 
plant, which was erected in 1893, can be inspected, and further 
Коро шаа obtained on application to the Engineer (Мг. С. Н. 

Vordingham). Tenders, addressed to the Chairman of the Com- 
mittee, must be delivered at the Gas Offices, Town Hall, Man- 
chester, not later than 10 a.m. on Wednesday, May 12. 


For Sale.—Particulars will be found in our advertisement 
columns of an electro-plating and engineering business for sale at 
Dundee, carried on for some time past by Messrs. Ross and Ram- 
say. Further particulars can be obtained of Messrs. David Duncan 
and Son, solicitors, 41, Reform-street, Dundee. 


Appointments Vacant.—From our advertisement columns it will 
be seen that the Electrical Committee of the Bristol Town Council 
require a charge engineer. Salary £2. 103. per week. Applica- 
tions to the City Electrical Engineer (Mr. H. Faraday Proctor), 
Temple Back, Bristol, by Tuesday, May 11. 


———— The Aberdeen Corporation require the services of a 
house-wiring and mains inspector. Salary, £2 per week. Some 
further particulars are given in our advertisement columns. Appli- 
cations must be sent to the City Electrical Engineer (Mr. Alfred 
Blackman), 


There is a vacancy in the electrical department of 
the Bradford Corporation for a switchboard attendant. Some 
particulars will be found in an advertisement elsewhere. 


Removal.—Mr. A. J. Wright, manufacturing electrician, has, 
owing to increase of business, removed from 70, Farringdon- 
road, E.C., to the Islington Electric Works, 318, Upper-street, 
Islington, N., London. 


Obituary.—Mr. Louis Pascal Casella, the well-known instrument 
maker, of High Holborn, and The Lawns, Highgate, died last 
week. The deceased came to England from Italy as a young man, 
and became an official maker of scientific instrumente for the 
Admiralty and other public bodies. 


Bankruptcies.—A meeting of the creditors of Christopher Yates 
Young, electrical engineer, lately carrying on business at St. 
George's-square, Huddersfield, under the style of Young and 
Co., was held at the offices of the Official Keceiver on Thursday 
last. The liabilities amounted to £100. 6s. 4d., and the asscts to 
£23. 16s. 11d. The debtor attributed his failure to bad trade and 
disagreements between himself and his partners. The estate is to 
be administered by the Official Receiver. 


— The public examination of the partners in J. W. 
Watson, Clark and Co., manufacturers of electrical fittings, took 
place at the Bankruptcy Court, Carey-street, W.C., on Tuesday. 
Mr. Watson stated that he commenced business in 1889 at Hat'on- 
yard, but shortly afterwards removed to 23, Brooke-strect, Hol- 
born. The trading was carried on until January last, when the 
goods of the firm were seized under a distressfor rent. The failure 
was attributed to loss on trade, competition, law costs, &c. The 
other partner, Mr. Clark, was also examined, and both debtors 
were allowed to pass. The gross liabilities amount to 5, 307. 
Assets, £129. 9з. 2d. 


Voluntary Liquidations.—Claims against Crossley Brothers, 
Limited (Old Company), are to be sent to the liquidator (Mr. Jus. 
Wm. Close), Leeds, by June 5. 

— Ata meeting of the High Wycombe Electricity Supply 


Company (Limited), on March 22, it was resolved {о wind up the 
Company voluntarily, and Mr. Alexander B. Bryden, 43 and 44, 
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Lombard-street, London, E.C., was appointed a aa acs, nds Ais aO e a 0 ыл 
resolution was confirmed on April 12. 


Voluntary Liquidation.— Claims against the Foreign Pilsen 
Electric Light and Power Company (Limited) must reach the liqui- 
dator (Mr. C. O. Webb), 11, Abchurch-lane, E.C., by Tuesday, 
the 18th prox. 

* Ediswan" Plant.—The Edison and Swan Company have just 
placed upon the market a continuous-current dynamo specially 
manufactured to run at а very high speed. The machine is fitted 
with a continuous automatic lubrieation system for all bearings. 


Price List. —Moessrs. J. P. Hall and Co. have just issued а new 
price list of dynamos, motors, and combined engines and dy namos. 


„Sirius Incandescent Lamps.—4A new sheet of prices of these 
lamps from 8 to 100 c.p. is now issued by the International 
Electric Company, of Redcross-street, London, E. C. The lamps 
Ae ence suitable for from 50 to 120 volts, and will fit any 
socket 


Electric Lighting Extension Syndicate (Limited). — We 
learn that owing to the large increase of business this Company 
have removed their offices to 41 and 42, Parliament-atrect, West- 
minster. The works remain at 32, Hampstead-road, N. W. The 
Company report that the *' Penny-in-the-Slot" system is entitled 
to be considered a great success. Agreements have already 
been come to with 10 companies in London and the provinces, 
by which the Company obtains considerable discounts upon 
their orders for current. Orders in hand for London alone 
represent wiring for 15,000 lights. The Company's meters are, 
it is stated, working in several London districts, and in the 
provinces, amongst other places, Reading and Taunton. In the 
latter town especially the system appears to have become very 
к The Improved Industrial Dwellings Company, and the 

etropolitan Industrial Dwellings Company, have both adopted 
the penny: in-the-slot electric meter system for the blocks of 
buildings erected for artisans’ dwellings. 


* Manjak."—Messrs. Henry Kendal and Sons, of Liverpool, 
send us the following particulars of a mineral found in large quan- 
tities in the island of Barbadoes. The substance, which is locally 
called ** Manjak,” is of a black colour, and has a high lustre and a 
bright conchoidal fracture, which resembles in appearance newly 
broken pitch. It is found very near and sometimes upon the sur- 
face of the ground in seams varying from lft. to 2ft. in thickness 
running usually at an angle of about 45deg., and in close proximity 
to rocks. It is supposed to have been formed by the drying up 
and consolidation of petroleum oil, which is found in abundance in 
the same localities, and is often seen oozing out of the ground or 
floating down the streams. In composition it is not unlike Trindad 
pitch. the Utah ‘‘giloonite,”’and the Mexican albertite. The analy- 

вів of best quality Manjak is stated to be - moisture 2 00, volatile 
organic matter 70°85, non-volatile organic matter 26°97, mineral 
matter 0:18. Ordinarily, however, it does not quite come up to 
this analysis, containing rather more (about 5 per cent.) moisture 
and mineral matter. Messrs. Kendal compare these figures with 
analyses of Trinidad pitch, indicating between 21 per cent. and 30 
per cent. moisture, and about 38 per cent. ash. They also inform 
us that Manjak has been successfully used in the insulation 
for electric wires and other important uses. It has also been tried 


in small percentages, as an intensifier of the illuminating power of 
coal gas. 


Nancy (France). The Compagnie de L'Electricité of Nancy, 
which already supplies current for lighting and transmission of 
power purposes fora large district, is still further extending its 
tield of operations, and is putting down two units of continuous 
current plant, each rated at 400 kilowatts. The order for the con- 
struction and erection of the plant has been placed with the firm 

of Fabius Henrion, Nancy. 


Catalogue.—An artistically-bound and well-got-up catalogue has 
just been issued by the Brush Company to describe and illustrate 
the engine and car-building departments at the Falcon Works, 
Loughborough. Among the manufactures illustrated we notice 
several neat forms of open and closed trolley cars of the rigid and 
bogey truck patterns. With the resources of the Falcon Works 
ready to hand, British electric tramway engineers ought not to 
need to go America for rolling stock. 

Jubilee Illuminations.—Messrs. Strode and Co. have now 
ready sheets of designs for illuminations for Her Majesty's Diamond 
Jubilee. "These designs include several novelties in electric illumi- 
nation. In some of these the number of incandescents required aro 
comparatively few. Special designs are included for outlining 
buildings with electric lamps. 

Sheets of Diamond Jubilee wall decorations are issued by Messrs. 
Alfred Chapman and Co., of Rathbone-place, Oxford-street, Lon- 
don, W. "These decorations represent, in frieze, an allegorical 
cartoon of Her Majesty receiving homage from representatives of 
the Arts and Sciences. Included in the mechanical features of the 
Diamond reign is, naturally, our good friend the motor car. 


The 


| 


Graydon Wheel. In connection with the Paris Exhibition of 
1900 there is to be established a ** monument of light " on the top 
of the castle above the Graydon great wheel, the monument of 
uin t being formed by an electrical combination of 1,000,000 c.p., 

ich the inventor (Lieut. Graydon) claims will be visible 100 
miles in all directions from Paris. A company is to be established 


to work the wheel, castle, towers and monument with a capital of 
£500,000. 


“The Perfect American Hurdy-Gurdy.”—A trade publica- 
tion under this title has been issued by the American Impulse- 
Wheel Company, of New York, and is designed to bring before the 
public the merits of a new form of Pelton-like water wheel, called 
the Cazin power wheel, to which the title of perfect American 
1 gurdy has been given. The earliest wheel of the Pelton 

ype, it may be appropriate to remind our readers, was called a 

* hurdy-gurdy " by the Californian miners who first used it. So 
we have come to perfection at last ! the Cazin wheel is the embodi- 
ment of it, we are told. Well, we shall see. The wheel was only 
patented on March 16 of this present year of grace, so the test of 
practical commercial endurance is, to say the least, a trifle brief. 
The method of dove-tailing the vanes on to the wheel is novel and, 
apparently, good, but it remains to be seen whether the general 
construction of the wheel is such as to enable it to stand the 
heavy shocks to which high-pressure jets will inevitably subject 
it ; and wheels of the Pelton and Cazin type are only of use under 
high heads. If the Cazin wheel can acquit itself as well as the 
Pelton wheel it will be sure of a good word from engineers on both 
sides of the Atlantic. 


Exports of Electrical Apparatus and Material —The follow- 
ing list gives oflicial particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instrumenta 
or machines, which are not separately specitied) from April 16 to 
April 27, with the ports of destination : — 

Argentina — Buenos Ayres, £856 (including £443 telegraph material). 
Australasia—Adclaide, £21; Albany, £153; Auckland, £28 ; Melbourne, 
£280 (telegraph material) ; Rockhainpton, £19 ; Sydney, 21,132; Wel- 
lington, £417 (including £66 telegraph material). Веит = ntwerp, 
£394 : Ghent, £14. Brazil—Rio Janeiro, £510 (telegraph material). 
Burma — Rangoon, 875. Ceylon —Colombo, £53. China Shanghai, £24. 
Denmark — Copenhagen, £135 (including £60 telegraph material). Egypt 
Alexandria, £264. Germany--Hamburg, £610 (telegraph material). 
Gibraltar—£18. Holland Amsterdam. £332 ; Flushing, £213 ; Rotterdam, 
£261 (including £11 telegraph material). India— Bombay, £53 (including 
£32 telegraph wire); Calcutta, £273 ; Kurrachee, £166 (telegraph material). 
Japan—Yokohama, £940. Madeira —£882, Mauritius — £40. Noriray — 
Christiania, £73 (telegraph apparatus) Russia—Reval, £15 (telegraph 
material); St. Petersburg, £1,040 (telegraph material) South Africa 
Cape Town, £311; Durban, £4,117 (including £2,979 telegraph material; 
East London, £352 ; Port Elizabeth, £1,201 ; Port Nolloth, £14. Spain 

Grenada, £15 (telegraph material): Vigo. £380. Straits Settlements— 
Singapore, £110. Swrden—Gothenburg, £75 (telegraph material) ; Stock- 
holm, £370 (including £214 telegraph material). Total, £15,536. 


Bath.—At the meeting of the Town Council, on Tuesday. the Elec- 
tric Lighting Committee presented в report on the question of the 
remuneration of the engineer and manager of the electricity supply 
works (Mr. G. F. Metzger). It appeared that when the under- 
taking was taken over from the City of Bath Electric Lighting and 
Engineering Company in January the engineer was also taken over 
at the salary he was then receiving, viz., £450 per annum, and the 
Committee now recommended that this arrangement be continued. 
After discussion the report was agreed to. 


Belfast.—The receipts from the electricity department for the 
quarter ended March 31 show an increase of about £216 over the 
corresponding quarter of last year. Thetotal output for the period 
was 53,743 units. At the last meeting of the Electric Committee 
the tenders for the plant for the new station were opened, and 
were referred to the engineer, Mr. V. A. H. M‘Cowen, for report. 


Birkenhead. —The scheme for the purchase of the undertakings 
of the existing tramway companies, and for the improvement and 
extension of the service recently submitted to the Town Council by 
Mr. J. Ross, of the City of Birmingham Tramways Company, was 
before the Council at its last sitting, and after а lengthy debato it 
was decided to refer Mr. Ross's proposal to а special Committee, 
who were also instructed to consider and report on the question of 
the introduction and adoption of electric traction either by the 
Corporation or by a private company. The Committee have already 
decided to send a deputation to Rouen for the purpose of examining 
the electric tramway system in that town. 


Birmingham. —1t is stated that an endeavour is being made to 
induce the City Council to take into consideration the question of the 
acquisition of the undertaking of the Birmingham Electric Supply 
Company, and that a motion upon the subject will be placed upon 
the agenda at an early meeting. | 
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Carlisle. — The Town Council have formally approved the 
recommendation of the General Purposes Committee to instruct 
Prof. Kennedy to prepare plans and specifications of an electric 
lighting scheme for the town which would involve an expenditure 
not exceeding £25,000 


Church Lighting.—The new Anglican church of St. Audrew, 
Zürich, which is to be opened on Sunday next, is lighted through- 
out by electricity, current being taken from the town mains, the 
wiring having been carried out by Messrs. Stirnemann and 
Weissenbach, of Zürich. The electric light has just been intro- 
duced into the Free High Church, Edinburgh. 


Clerkenwell (London).—<A special committee has been ap- 
pointed by the Vestry for the purpose of considering the advisa- 
bility of applying for a Provisional Electric Lighting Order. The 
County of London and Brush Provincial Company are already 
supplying current in this district. 


Crieff. —The electric lighting question has come to the fore once 
more. It is stated that a private company are willing to establish 
eloctricity supply works in the district provided suitable terms can 
be arranged with the Town Council. It is proposed to utilise the 
Falls of Barvick in the generation of current and the proprietor 
(Sir Patrick Keith Murray), who is anxious to obtain a supply of 
current for lighting his mansion, has offered the use of the water 
and storage accommodation. 


‘‘Ediswan” Fire Brigade.—A big fire occurred on Good 
Friday in the immediate neighbourhood of the Ediswan works at 
Ponder’s End, on the premises occupied by the Corticine Compan 
(Limited), on the western bank of the river Lea. The efficient 
brigade organised by the Edison and Swan Company speedily 
joined the local brigades, and earned considerable credit in the 
work of extinguishing the conflagration. 


Electric Traction in Berlin.—It is stated that a company with a 
capital of 25,000,000 marks has been formed at Berlin for the 
construction of an underground and overhead electric railway in 
that city. 


Electricity in Gold Mining.—At the recent annual meeting of 
the shareholders of the May Consolidated Gold Mining Company 
the chairman announced that arrangements had been entered into 
with the Rand Central Electric Works for the supply of current for 
driving their stamps and other plant electrically, and the Directors 
anticipated that by this means they would effect a considerable 
saving. 

Fire.— A fire broke out on Tuesday afternoon in the engine 
room of the premises of Messrs. Allan and Adamson (Limited), 
electrical engineera, Tabernacle-street, London, E.C. The fire 
was soon got under, and the flames were confined t» the room in 
which the fire broke out. 


Hampstead (London)— The Vestry have decided to instruct 
the Electrical Engineer (Mr. G. H. Cottam) to consider and report 
upon the question of lighting the Central Library electrically. 


Kidderminster. —The Town Council have been notified on behalf 
of the British Electric Traction Company that the work of con- 
structing the tramway authorised by the Kidderminster and Stour- 
port Tramways Act (1896) will be proceeded with at once. 


Light Railways in Lancashire.—Notice is given that an appli- 
cation will be made to the Light Railway Commissioners for an 
Order authorising the construction of а system of light railways 
between Barton-upon-Irwell and Chorlton-cum-Hardy, in the 
county of Lancashire. Electricity or other mechanical power is to 
be employed. 


New Bilton (Rugby).—The Parish Council, who are discussing 
the question of adopting the Lighting Act, are anxious to see the 
district lighted electrically. At the last meeting of the Council, 
on the suggestion of Mr. Brookes, it was decided to appoint a 
deputation to wait upon Messrs. Willans and Robinson to see if 
that firm would bo willing to supply current for lighting the district. 


Newmarket.—The District Council have had another lengthy 
debate on the electric lighting question. It will be remembered 
that in October last the Council determined, in order to prevent the 
Newmarket Electric Light Company from obtaining a Provisional 
Order for the district to themselves apply for an Order. Ever since 
this decision was come to the gas interest, which appears to be par- 
ticularly well represented on the Council, has done its utmost to 
get the matter postponed ; and success appears to have at last 
crowned its efforts, for at the mseting of the Council on Tuesday it 
was resolved by 7 votes to 5 not to proceed further with the appli- 
cation for the Order. It was stated in the course of the debate 
that an expenditure of about £235 had already baen incurred in 
connection with the application, and that the total cost of the Order 
would not come to more than £260, or an additional £25. Messrs. 
Westrope ала Segrott, however, tried to induce members to take a 
common-a nse view of the matter, and pointed out that even if the 


Council did not wish to establish electricity supply works they 
could easily find a private company willing to take a transfer of the 
Order, and the Council would thus be able to recoup themselves 
for any expenditure incurred, but members were apparently not 
open to conviction. Ава matter of fact, the Council have already 
been approached by а Company with a view to obtaining a transfer 
of the order. 


Norwich.—Official notice is given that application will be made 
for leave to amend the Norwich Electric Tramways Bill now before 
Parliament by introduciug provisions relative to the construction 
of additional tramways and the widening of certain streets on tho 
route. 


Poplar (London)--The Board of Guirdians have decided to 
obtain а report from а consulting engineer on the question of 
lighting the Workhouse and the Board's offices electrically. 


Postal Reform. — Among the Budget proposals is one to reduce 
foreign and colonial postage to 2d. This proposal has to receive 
the consent of the Postal Union. 


Stafford.—A new scale of charges for the supply of electric 
current was adopted at the last meeting of the Town Council. The 
report of the Gas and Electricity Committee for the past year stated 
that the profit on the electric light department amounted to £601, 
but as interest and the sinking fund instalment amounted to £902 
there was a deficiency of £296. In moving the adoption of this 
report the Chairman (Mr. W. H. Peach) ssid that the department 
was now just about able to pay its way, but they fully anticipated 
that before long they would be able to meet interest, sinking fund, 
and other charges. 


St. Pancras (London).— At the last meeting of the Vestry the 
accounts of the Electricity Committee for the year ended Dec. 31 
last were presented. The revenue for the period from the Regent's 
Park station amounted to £23,132. 163. 2d., and the net profit to 
£2,816. 4s. 5d. The accounts of the King's Road station, on the 
other hand, disclosed a loss of £4,765. 3s. 7d. This station was 
only opened in 1895, and the accounts covered the first 15 months’ 
working, and up to the time when the station began to supply 
current nearly £1,650 was expended in the payment of interest on 
loans, sinking fund instalments, salaries, wages, and other charges, 
and, in addition, the initial demand for current was small. 

the £3,824 obtained from the sale of current, £1,670 was in respect 
of the last three months’ working. The net result of the year’s 
working of the two stations was а loss of £807. 12s. 7d. Excep- 
tional charges have had to be met during the year for compensation 
and law costs in connection with the explosions in the culverts, 
which occurred io February, 1895, and for expenditure for 
repairs to the arc lighting mains, owing to the break down of 
the public lighting in August, 1896. But for these accidents, 
and notwithstanding the loss on the King’s Road station, there 
would have been a profit on the year's working. The accounts 
were adopted. 


The Price of Electric Current in the City.—Another dis- 
cussion on the question of the charge for electric current in the 
City took place at the last meeting of the Commissioners of Sewers. 
r. Gordon introduced the subject by moving that it be referred 
to the Streets Committee to consider and report as to what action 
could be taken in the interests of the private consumers with a 
view to the reduction of the price per unit. He contrasted the 
rice of current іо the City with that in certain of the metropolitan 
districts, and strongly condemned the high charge made in the 
City. Mr. Daputy Sayer advised the citizens to follow his example, 
and to cease taking current. The Commission had, he thought, 
made a splendid bargain as regards the public lighting, and if the 
private consumers withheld their ordera they would be dealt with 
in a more liberal spirit. It did not seem to occur to this gentleman 
that perhaps private consumers are paying indirectly for the bargain 
driven by the authorities over the public lighting. His suggestion 
that private consumers (mainly shopkeapers and large business 
houses) should сеазз to изэ the electric light is simple nonsense. 
Eventually the motion was carried. 


West Hartlepool- The report of the deputation recently 
appointed by the Town Council to visit various towns in which 
electricity supply works had been established, for the purpose of 
acquiring information as to the advisability of establishing an 
electricity supply station in the town, has been issued. The 
deputation unanimously recommend the Council to take steps to 
put the provisions of their Electric Lighting Order in force, and to 
employ а consulting engineer to prepare а report on the question. 


Work and Wages.--We are informed that as the result of 
negotiations with the ofticials of the Electrical Trades' Union, 
Messrs. Thomis Parker, Limited, of Wolverhampton, have 
conoeded a substantial advance in wages to the men employed in 
their winding department. Branches of the Union have, we are 
informed, been opened at Birmingham and Liverpool. 
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PATENT RECORD. 


— — Очатона 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal. by Мн. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subjcct may be obtained, 


APPLICATIONS FOR PATENTS. 


Norg.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicaters of inventions, or 
where complete specifications accompanies application an asterisk is cuffized, 


| March 29, 1897. 

8,035. A. J. Bovrr. London. Improved cons:ruction of socket or 
holders for incandescent electric lamps. (Deutsche Elektricitüts- 
Aktien-gesellschaft, Germany.) 

» March 30, 1897. 

8,115. J. TavyLoR and J. E. Осскжовтн. Bury. An invention for 

facilitating the application of electric communication on railway 
: trains. 

8,151. S. van BUnEN Essick. London. Improvements in primary elec- 
tric batteries or generators." 

8,185. J. WETTER. London. Improvements relating to the generation 
and distribution of alternating electric currents for light and 
power. (The Elektrizitüts-Aktiengesellschaft vormals Schuckeit 
and Co., Germany.) 

8,226. Е. C. Езмохр. London. A method of and apparatus for pre- 

| venting the sticking through leakage currents of electric railway 
section switches, 


8,231. G. F. REDFERN. London. Improvements in storage batteries. 
(C. Riordon, Canada.) 

8,239. F. J. BEAUMONT and F. R. Harrows. London. An improved 
electricity meter for registering the amount of current consumed 
on direct or alternating polyphase, triphase, or quadruplephase 


circuits. 
March 31, 1897. 

8,277. T. CoorEn. Walsall. Improvements connected with electrical 
distribution. 

8,280. C. KLEIN. London. Improvements in and relating to electro- 
medical apparatus and brushes for use therewith.* 

8,295. E. VEDovELLI. London. Improvements in or relating to electric 
traction and in apparatus employed therein. 

8,505. E. EisEMANN, Liverpool. Improvements in or connected with 
phonographs.* 

8,515. F. W. ANDERSEN. London. Improvements in dynamo electric 
machinery. 

April 1, 1897. 

8,350. E. Perks. Coventry. Improvements in or relating to electric 
contact makers and breakers. 

8,416. W. J. Davy aud С. T. Davies. London. Improvements in 
electrical switches. 

8,420. C. 5. Drummonp. London. A method and apparatus for pre- 

venting the sticking through leakage currents of electric railway 
section switches. 
April 2, 1897. 

8,458. R. Horry and О. Cox-WaLker. Midlothian. Improvements in 
arc lamps. 

8,159. J. Lippte. G'asgow. Improvements in phonographs. (A. E. 
"mythe, United States).“ 

8,142. J. McKay. Newcastle-on-Tyne. Au electro-magnetic tempering 
apparatus. 
| April 3, 1897. 

8,537. H. SrANHOPE. Improvements in or connected with electric 
batteries. 

8,551. W. Durant and Т. W. B. Durant, Barnsley. Improvements in 
electrical switches. 

8,588. Н. A. Махон, W. A. Counsoy, and S. Mavon. London. Improve- 
ments in electrical resistance apparatus.* 


April 5, 1897. 

8,602. Veritys (LiwrrED) and M. B. CorrERELL. Warwickshire. Im- 
provements in electric lampholders and connections. 

8,619. J. ENRIGHT. London. Improved means of supplying current to 

| electrically-propelled railway or tramway vehicles. 

8,639. E. Т. ZoHnAB. Glasgow. An improved method of electrically 
hardening or converting into steel the surfaces of iron plates and 
other objects made from iron. 

8,663. A. Ногмеѕ. London. Improvements in dynamo-electric machines 
or electrice motors. (E. H. Johnson and R. Lundell, United 
States) 


8,674. A. C. Bnockiks. London. Improvements in electric switches. 
April 6, 1897. 
8,596. A. P. LAURIE. London. Improvements in secondary batteries or 
storage cells. 


8,703. A. DELLIS and Н. W. ArpLEBY, Bradford. Improvements in 
electrical motors. 

8,725. К. A. Stoan. Liverpool. Art of and apparatus for generating 
and distributing music electrically. (T. Cahall, United States.)“ 


8,774. L. J. S. Friarp. London. Improvements relating to electric 
incandescent lamps. 

8,788. Н. Н. LAKE. London. Improvements in phonographs. (E. N 
Dickerson and G. Bettini, United States.)* 


8,801. Ll. B. Аткіхѕох. London. Improvements in or relating to electric. 
traction. 


8,809. J. C. MkEwnuRnN. London. Improvements in and relating to tele- 
graphie transmitting and receiving apparatus. (B. Hoffmann, 


France.)* 
April 7, 1897. 
8,881. A. J. Wittiamson. Denbigh. Improvements in electrical signal- 
ling apparatus for use on railway trains and the like. 


8,885. J. E. BARNARD and T. А. B. Carver. London. Improvements in 
hand-fed focussing electric lamps.* 

8,906. W. J. Davy and G. T. Davis. London. Improvements in electrit 
couplings. 

8,909. E. P. L. Mons and L. A. C. РотпЕВ. London. An improved 
e'ectric arc lamp. 


SPECIFICATIONS PUBLISHED. 
Nore. --All Specifietions can now be obtained at the uniform price of 
8d. each. р 
1896. 


5,479. Frazer. Alternating-current electric motors for operating com- 
mutating devices for converting alternating into continuous 
currents, and other purposes. 


5,584. СоЕнх. Use and treatment of carbon in electro-chemical or 
electrolytic processes, and apparatus therefor. 


5,794. D’Humy. Manufacture of insulating material for underground 
electric wires, cables, or the like. 


6,069. Rawsoy. Method of electrically coating wire, and apparatus 
therefor. 

6,197. DoyLe and McKennyy. Electric traction on the conduit system. 

8,684. MurrHEAD. Telephones. 

9,619. Eastick and SAYER. Incandescent electric lamps. 

11,647. FonBzs. Electric couplings. 

12,360. WELLINGTON and ALLAM. Variable geariug applicable to wheeled 
vehicles driven by electricity, petroleum, steam, or other motive 
power. 

20.055. Matuiev. Electrical batteries. 

20,961. LISTER AND CHAMBERLAIN. Incandescent electric lamps. 

1897. 
645. OBELT. Phonographe. 
1,657. Wess AND THoMs,  Electro-deposition of metals and alloys. 
1,956. WitLatr. Electricity distributing boxes. 
2,107. Tue British TuousoN-Hovsrox Company, LIMITED. (Case). Brake 
shoes for electric braking apparatus. 
5,019. Ivins. Joint pieces for e'ectrical conductora. 


5,812. HeuscH AND BRANDT. Current collector for use in connection 
with electrically-propelled vehicles, and for like purposes. 


COMPANIES' MEETINGS AND REPORTS. 


Eastern Extension, Australasia, and China Telegraph 
Company (Limited). 

The forty-seventh half-yearly ordinary general meeting of this Company 
was held on Wednesday at Winchester House, Old Broad-street, under the 
presidency of the Most Hon. the Marquis of Tweeddale. 

The MANAGER and SECRETARY (Mr. F. E. Hesse) read the notice 
calling the meeting, and the minutes of the last ordinary general meeting, 
and of the extraordinary general meetings held on the 3rd and 18th of 
February last. 

The CHAIRMAN : Gentlemen, I have now to invite your approval of the 
report and accounts, which I presume you will take as read, as they have been 
in your hands now for some days. (Hear, hear.) I have first to refer to the 
loss which the Company has sustained through the death of one of their 
oldest Directors, Mr. George Garden Nicol. Mr. Nicol was & very able 
man, who had passed a great portion of his life in the East, and who 
brought to the Board great commercial experierice and great experiénce of 
Indian affairs, and he was enabled to afford us, more especially in the early 
history of the Company, very useful advice and assistance. We have appointed 
in his place the Hon. George Peel, the son of the late Speaker, who has 
already shown himself of marked ability, and who, I believe, will prove a 
valuable addition to the Board. (Hear, hear.) I will now just refer 
briefly to the operations of the Company in the past half-year. The 
gross revenue for the half-year under review amounted to £325,405, or an 
increase of £13,823 over the corresponding period of 1895. The working 
and other expenses have been £106,270, or an increase of £22,226 over 
the corresponding half-year of 1895. I may say that most of the items 
composing this increase are exceptional in their character. For instance, 
in abstract ' C," you will observe a sum of £8,541 has been expended in 
duplexing the Banjoewangie-Darwin, Siogapore- Labuan- Hongkong, Sydney- 
Nelson, and Singapore-Batavia cables. You will also notice an item of 
£2,972 which has been spent in providing at Singapore machinery 
which will enable us to re-close picked up core on tae spot instead of 
sending it home for that purpose. The saving which will thus be 
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effected will very soon recoup us for this expenditure. (Hear, hear.) 
Additional cable has been expended representing £2,608, and we have 
increased our depreciation of cable stores by £1,195. Under abstract 
"B" there is a new entry on account of depreciation of the Company's 
buildings. We have thought it prudent to have a depreciation fund of 
this kind, and an allowance will be eet aside year by year at the rate of 10 
per cent. on the original cost of the buildings. New furniture, &c., and 
additions to buildings at various stations have cost £1,396. New recorder 
instruments and other apparatus figure for £788, and increases in staff 
salaries and new staff to meet the growth of traffic have cost £1,433. 
Adding these items to the other amounts charged in abstract C," the total 
is £20,987 out of the total increased expenditure of £22,000, the greater 
part, as I have said, being exceptional and not likely to recur. Com- 
paring the figures for the whole year of 1896, we find that the gress 
receipts were £639,319, or an increase over those of 1895 of £63,599. 
(Applause.) Seeing that the Company's local tariffa were revised and iu many 
instances substantially reduced on the let of July last, I think that thie 
large increase of revenue is most gratifying ; but—and there is always 
a but in these matters—it must not be overlooked that this 
increase is in the main due to the extraordinary development of the gold 
mining industry in Western Australia—an industry which is, of course, 
highly speculative, and which cannot be relied on to continue, at any rate, 
for ever. It should also be borne in mind that many of the through rates 
were considerably reduced on the Ist of January last, and further reduc- 
tions are to take place on the Ist of July next in the China, Japan, and other 
tariffs, the result of which, of course, we cannot at present foresec, although 
we hope that, as in other instances, the amount lost will come back to us 
in course of time. The expenses for the whole year 1896 smounted to 
£193,526, or an increase of £14,228 over the corresponding period of 
1895, which 1 have already pointed out to you is exceptional in its nature. 
The usual interim dividends have been distributed during the past year, 
making, with the final dividend proposed to be paid to-morrow, a total 
payment of 5 per cent. for the year 1696. A bonus of 4s. per share, or 2 per 
cent, will also be paid, making а total distribution for the year of 7 per 
cent., leaving а balance of £18,798 to be carried forward. (Applause.) The 
general reserve fund, to the maintenance of which at a high figure your 
Directors attach ғо much importance, has been increased during the past 
year to £729,193, and the amount is invested, as you have seen for your- 
selves, in securities of the highest class, which, if realised to-day, would 
bring a very large sum in addition to the figure I have just mentioned. 
(Applause.) With respect to our cable repaira, our maintenance ships were 
kept busily einployed during the past half-year, and effected numerous re- 
pairstothe Company's cables. As many as twenty-three separate expeditions 
were found to be neceseary, and but for the system being duplicated, and in 
sume cases triplicated, the traffic would have been seriously interfered with. 
As it was it was not appreciably affected. The vessels steamed over 20,000 
nautical miles during the six months in effecting these repairs, While I 
ain able to say that, generally speaking, our cables are in very good order, 
it is only right that I should mention that several of the older cables— 
for instance, the Hongkong-Singapore, Singapore-Penang, and the Hong- 
kong-Saigon cables—are in places showing signs of weakness, rendering it 
necessary that extensive renewals should be made in them during the next 
few years. A portion of thia work will be carried out in the current year. 
Theze cables, I may mention, are over 25 years old, and in more 
than one instance, I believe that the whole length will require renewal ; 
but considerable renewal will be necessary, at all events, to render them 
thoroughly efficient. Since the close of the year a contract has been 
entered into with the Spanish Government for extending, on a subsidy 
basis, the Company’s cables in the Philippines by the laying of three 
short sections between Luzon, Panay, Negros, and Cebu. These cables 
have long been wanted by the Government and the commercial commu- 
nity, and as they will bring the important city of Iloilo—the second only 
in importance to the capital—into telegraphic communication with the 
rest of the world, this addition to cable communications in the 
Philippine Islands will be of great avantage to the Spanish Government, 
will bring a considerable amount of traffic to our system, and will, I believe, 
lead to further extensions in thePhilippiue group, wbich the Spanish Govern- 
ment are very anxious to see carried out. (Hear, hear.) We have also 
arranged to supply the Dutch Government with two short cables in the 
Java teas, which we trust will also bring additional traffic to our cables. 
With respect to the Company's debentures you will observe tbat a further 
drawing of the Five per Cent. Australian Subsidy Debentures took place on 
the Sth inst., when the debenture debt, which was originally £640,000, was 
reduced to £125,700, and it will be very soon extinguished altogether. 
(Cheers.) At our last meeting I referred to the subject of cable 
communications between Canada or the United States of America, or 
both, and Japan, China, and Australia. The Imperial Commission 
appointed to consider the question of laying au all-British cable to 
connect Canada with Australia concluded its inquiry some time ago, 
after taking a considerable amount of evidence, including the evi- 
dence of representatives of your Company. The Commission has 
submitted its report. It has not yet been made public, but as it only, I 
believe, dealt with the physical question cf the feasibility of the under- 
taking and its probable coat, it may be aseumed that the report will 
announce that no insurmountable difficulties stand in the way of its 
accomplishment. Then, again, two Bills were introduced into the United 
States Congress having for their object the laying of a cable from San 
Francisco to Hawaii, with extensions to Japan and Australia. Neither of 
these Bills became law, but it is certain that either or both of them will be 
reintroduced into Congress. Such being the case it would scem 
that the establishment of telegraphic communication between North 
America and China, Japan and Australia may be regarded as within 
measurable distance of realisation; and inasmuch as it must lead to a 
diversion of traffic, more or less—a considerable diveraion, in any 
case—you may suppose that this is a matter which we have regarded with 
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considerable anxiety. All I can ғау to you new is that we are 
watching events as they arise with the utmost care and vigilance, and 
you may be sure that weshall do all we can or that can be done to »afeguard 
your interests. (Hear, hear.) At the last meeting the shareholders present 
were good enough to leave in the hands of the Directors the authority to fix 
the amount to be subscribed to the Sir John Pender Memorial, which was 
started shortly after his death. After full consideration we саше to the 
conclusion that a sum of £1,000 would not be regarded ns too large in 
view of the valuable services rendered to this Company by Sir John. The 
money so subscribed will be very wisely expended, I think. I do not 
know whether you are all aware of the manner in which it is proposed to 
be spent. If not, I may mention that it is intended to place a bust of Sir 
John Pender in a suitable institution—probably the Colonial Inatitute, or 
some place of that kind, It is also proposed to establish an endowinent 
fund of not less than £5,000 for the maintenance of the electric labora- 
tory at University College, London, on the condition that the Council 
name the chair of electrical engineer ing The Pender Chair of Electrical 
Engineering, and the laboratory the Pender Laboratory. A Pender 
scholarship and gold medal will also be founded at Glasgow. All these 
objects, I think, are well worthy of support, and, indirectly or directly, they 
will contribute to the advancement of submarine telegraphy with which Sir 
John Pender's name will be for ever connected. (Hear, hear.) We have, I 
believe, anticipated your wish in subscribing £500 on behalf of the Com- 
pany to the Indian Famine Relief Fund. Being во closely connected with 
India and ita prosperity and fortunes, we thought we could not do less than 
subscribe handsomely to the fund which has been got up for the relief of those 
who have suffered from the famine in that country. (Hear, hear.) I do 
not think I have anything more to say in support of the motion I am just 
going to read. I am glad to be able to inform you that we have commenced 
our new half-year very satisfactorily, and I am sure that when 1 meet you 
again we shall be able to present a report not less gratifying than the one 
I have now to ask you to approve. (Cheers) I will now move— 


* That the report and accounts of the Directors now submitted. be received 
and adopted, and that a dividend be now declared of 2s. 64. per share, 
together with a bonus of Ja. per share, both free of income taz, payable on 
the 29th inst., making, with the previous distributions, a total payment of 
7 per cent. for the year 1896." 


Mr. FRANCIS A. BEVAN seconded the motion, which was at once 
carried unanimously. 

The CHAIRMAN then proposed, and Mr. CHARLES W. EARLE 
eeconded, the re-election as a Director of the Hon. George Peel. 

The motion was carried unanimously. 

Mr. PEEL thanked the meeting for their kind acceptance of his name, 
and assured them that he would do all that he could to advance their 
interests. 

On the motion of the CHAIRMAN, seconded by Sir ALBERT J. 
LEPPOC CAPPEL, K.C.I.E., Mr. Bevan was aleo re-elected to his seat at 
the Board. 

Mr. GIBB then proposed the re-election of the auditors, Messrs. 
Deloitte, Dever, Griffiths and Co., and Messrs, Welton, Jones and Co. He 
remarked that the Chairman had informed them of the liberal contribu- 
tion which had been made on the part of the Company to the Indian 
Famine Relief Fund ; but he desired to know whether it was intended to 
give any contribution to the Prince of Wales's Hospital Fund, which he 
regarded as а very important one. 

Mr. BURGESS seconded the motion, and endorsed Mr. Gibb's remarks 
relative to the Prince of Wales's Hospital Fund. 

The CHAIRMAN: Before I put the resolution I may mention, with 
respect to what has been said by Mr. Gibb and Mr. Burgess, that the 
appeal from Lord Rothschild, who is actiog for the City of London for this 
fund, only reached us this morning, and therefore I thought it was best to 
reserve the question until the meeting to-day, eo that I might be able to 
elicit the opinion of the shareholders. Of course, the matter is entirely 
for your discretion, both as to the principle and amount. This is a very 
large and undoubtedly a wealthy company in the City of London, and I 
should myself regret if we did not in some way respond to the request which 
has been made to us. The amount is a matter of opinion, but we discussed 
it to-day, and it has been suggested that 100 guineas would be a suit- 
able sum. The Company is not specially interested as a company in the 
welfare of the Londen hospitals, and very few of the employés dwell in 
London. We are, however, all interested iu the prosperity and good 
management of these institutions, and if the sum I have mentioned, or 
any other, meets with the shareholders’ approval, we shall be very glad to 
adopt it. He then put the motion for the re election of the auditora, 
which was carried unanimously. 

Mr. JOHN NEWTON remarked that the Chairman had said that the 
Company was not very directly interested in the London hospitals, but 
the shareholders were individually, and one of their auditors, owing to an 
accident, recently experienced the value of one of these institutions. All the 
shareholders were liable to uccidente, and he felt sure that there could be 
no greater honour attached to their Company than that its name should 
be in the list of those who subscribed to such a beneticent fund. (Hear, 
hear.) 

Mr. MICHAEL DAVIS proposed a resolution in effect voting 100 
guincas on the part of the Company to the Prince of Wales's Hospital Fund. 
Mr. NEWTON seconded the motion, which was carried unanimously. 

Mr. BURGESS said he thought that a letter expressing the shareholders’ 
sympathy and regret at the death of. Mr. Nicol should, in consideration of 
the valuable services which that gentleman had rendered to the Company, 
be forwarded to his family. He moved a resolution to this effect. 

Mr. M. DAVIS seconded the motion. 

The CHAIRMAN stated that the Directors had already on their own 
behalf forwarded à communication of the same kind to Mr. Nicol's repre- 
sentatives ; and he was very glad that the resolution had been brought 
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forward on the part of the shareholders, He then put the motion, and it 
was carried unanimously. 

Mr. DAVIS, referring to the Chairman’s remarks regarding the age of 
some of the cables, desired to know out of what fund the cost of new cables 
would be paid. 

The CHAIRMAN: The best answer I can make to that question is that 
we shall continue the policy we have puraued hitherto, and that is to make 
these repairs— which they are in fact—out of revenue. That means the 
same thing as out of re:erve. 

Mr. DAVIS: You do not intend laying new cables 

Mr. HESSE: It is only necessary to renew portions of the larger 
cables. 

The CHAIRMAN: I think I mentioned that one cable was, perhaps, 
worse than the rest, and required almost entire renewal, but, as a rule, 
what is required to be done is more in the nature of repairs. 

A SHAREHOLDER inquired what length of cable would be necessary, 
And the expense that would be incurred. 

The CHAIRMAN : It will not be more than £50,000 a year. 
think it will affect your dividend in any way whatever. 

The SHAREHOLDER said that he was desirous of seeing the dividend 
increased. | 

The CHAIRMAN: We shall be quite as glad as you to sce the dividend 
increased, but we must look forward to the next two or three years, for 
events may take place which may make a very serious demand on us. 

On the motion of Mr. GIBB, а vote of thanks was passed to the Chair- 
man, Directors, and the staff, for their services in the past half-year. 

The CHAIRMAN: On behalf of my colleagues and myself I beg to 
thank you very warmly for this renewal of your confidence in our manage- 
ment, and 1 hope we shall continue to deserve it. 

The proceedings then terminated. 


I do not 


Indo European Telegraph Company (Limited). 


The thirtieth Ordinary General Meeting of the members of this Com- 
pany was held at Winchester House, on Wednesday, Mr. J. Herbert Tritton 
presiding. Т 

The MANAGING DIRECTOR (Мг. W. Andrews) read the notice con- 
vening the meeting, after which the Company’s seal was aftixed to the 
register of ehareholdera, The report of the Directors and statement of 
accounts were taken as read, 

The CHAIRMAN : I have now to move— 


“ That the report and accounts now submitted be received and adopted, 
and that « dividend be, and is hereby, declared for the hulf-ycar ending 
December 2144 of 178. 64. per share, making, with the interim dividend 
already paid, © per cent., and а bonus of 20%. per share, both free of 
tncome-tax, making in all 10 per cent, for the year.” 

Mr. C. HOLLAND: I beg to second that. 

The CHAIRMAN: Before submitting this resolution, it is my melan- 
choly duty to open your business to-day by referring to two deaths in 
connection with this Company, the first is that of a very celebrated man 
in the postal and telegraph world, namely Dr. von Stephan, the Secretary 
of State of the German Empire. He was a gentleman of unusual ability 
and energy, and introduced many reforms and improvements in the service, 
for his mind was of an original and enterprising cast. This Company was 
brought into connection with his Excellency as а concessionary under- 
taking of Germany, and therefore had many opportunities of seeing 
uud  recoguising his extraordinary personality, which has stamped 
itself universally upon the character and history of postal and tele- 
graphic communication. Dr. von Stephan died on the 8th of April. 
The Company has sustained the loss of Major-General Tremenheere, who 
died ou December 19th last, and who had been our respected and esteemed 
colleague ever since the formation of the Coinpany in 1868, since which 
time he has taken part iu our deliberations, and has contributed his share 
to the continuous and steady growth in the prosperity of the Company. 
It has been my pleasing duty on more than one occasion to draw 
attention to the absence of vicissitudes, and any considerable changes 
in the undeviating and quietly prosperous condition of our affairs. 
The year 1896 shows no exception to this satisfactory state of our 
circumstances. Our expenses and our receipts for the year аге 
so nearly identical with those of the previous year that they fortu- 
nately call for no comment. The Telegraph Conference at Buda Pesth 
has been held, and, as 1 ventured to anticipate, nothing has occurred cal- 
culated to interfere seriously with our revenues. Certain concessions 
favourable to the interests of those using the wires have been made, which 
will no doubt be satisfactory, whilst being well within the means of the 
Company. In fact, the reductions of rates made from time to time in 
former Conferences have been so drastic and far-reaching that the 
necessity for repose and gradual recoupment has been forced upon 
the attention of all States parties to the Convention. This country 
was well апа efficiently represented by Mr. Lamb and his colleagues 
of the General Post Office. A word of recognition is also due to the 
Hungarian people for the hospitality and kindly welcome accorded 
to the State and Companies’ representatives who attended the Coa- 
ference. The ehareholders will have observed from the report thet 
the Company has introduced the high-speed Wheatstone mechanical 
transmitter on its system, and this, with the duplex arrangements already 
in force, should enable the wires to transmit satisfactorily any increase of 
business in the future, should the Company be favoured with it. We are 
indebted to Mr. Preece, Chief Electrician of the General Post Office, for 
the scientitic aid and the skilled assistance he afforded us in the intro- 
duction and application of the Wheatstone system. Gentlemen, there is 
really nothing else to which your attention should be specially directed. 
Mr. John von Berenberg Gossler and Mr. Charles Holland retire at 
this meeting by rotation, and offer themselves for re-election. It now 


becomes my pleasing duty to propose the resolution I have atready 
read. I shall be, as is customary, happy to receive and reply to any 
observations that it may please the shareholders to make. 

Mr. C. HOLLAND: I have much pleasure in seconding the resolution, 

No questions were put, and the motion was carried unanimously. 

The CHAIRMAN : I now beg to propose the re-election of the retiring 
Directors, Mr. John von Berenberg Gossler and Mr. C. Holland. 

The motion was seconded by Mr. C. W. EARLE, and carried unanimouely. 

The CHAIRMAN afterwards invited the opinion of the meeting on the 
proposal of the Directors to give 100 guineas to the Prince of Wales's 
Hospital Fund. No comment having been raised, the suggestion was 
unanimously agreed to. | 

The auditors (Messrs. C. F. Kemp, Ford. and Co.) having been albo 
re-appointed, a vote of thanks to the Chairman and the other Directors, as 
well as the Staff, brought the procecdinga to a close. 


The Oriental Telephone and Electric Company, 
(Limited). 

The third Ordinary General Meeting of this Company was hell on 
Tuesday at the Cannon-street Hotel, Mr. William Addison presiding. 

The SECRETARY (Mr. Alexander B. Chalmers read the notice calling 
the meeting, the report of the Directors and statement of accounts being 
taken as read. 

The CHAIRMAN said: Gentlemen, before moving the adoption of the 
report, I should like to make a few remarks. You will see by the report 
that after paying a 5 per cent. dividend for the past year, we are also able, 
out of the revenue for that period, to write off £1,427, 5s. to the credit of 
the Colombo Exchange suspense account, leaving now only £1,000 to the 
debit of that account, and that we carry forward a balance of £629. 14s. 3d. 
Had it not been for the arbitrary and inequitable action of the Ceylon 
Government in appropriating our business without adequately compensating 
this Company, even for the capital expended, not to mention compeusation 
for the goodwill, the Board would have been able to apply nearly £1,500 to 
the establishment of a reserve fund, such as we bad in the old company, 
and which was available for the equalisation of dividends апа other pur- 
poses. While on this subject it may be as well to mention, in case there 
are any new sharelolders present, that, owing to the reconstruction of the 
old Company, the reserve fund then existing can now only be applied tu 
capital purposes. The electric light business has still resulted in a loss. I may 
вау that part of that can hardly be called a loss, as the outlays at Bombay, 
Madras and Rangoon in negotiations for businesa will I hope eventually be to 
our advantage. I need hardly remind you of the severe suffering in India for 
months past from famine and plague, which I am sorry to say unhappily still 

revails, and is likely to last for some time to come, Naturally these trials 

ave greatly interfered with business generally, and as we have so large an 
interest in that country your Directors thought it right to contribute a 
sum of 50 guineas to the Indian Famine Mansion House Fund. We feel 
sure sympathy with our fellow-subjects in India will make you heartily 
approve of our action. I beg now to move — 

* That the report of the Directors, together with the accounts to Deeember 
31, 1896, be approved and adopted, and that a final dividend of Sd. per 
share, free of income tux, making д per ernt. for the year, be declared for the 
year ended December 31, 1896." 


Mr. THOMAS LLOYD seconded the motion, which was at once agreed to. 

On the motion of Mr. D. ST. JOHN ACKERS, seconded by Mr. LLOYD, 
Mr. Henry Grewing was re-clected to his seat at the board, as was also 
Mr. Addison, on the motion of Mr. G. b. FROST, seconded. by Mr. 
ACKERS. 

Both the CHAIRMAN and Mr. GREWING having expressed. their 
acknowledgments, 

The auditors (Messers. Deloitte, Dever, Criftiths aud Co.) were re- 
appointed on the motion of Mr. MATTHEWS, seconded by Mr. HUNT. 

A vote of thanks to the Chairman and his colleagues concluded the 
business. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


RICHARD GARRETT AND SONS (LIMITED).—This Company was regis- 
tered on April 22, with a capital of £200,000, in £10 shares (of which 
100,000 are Preference}, to acquire and take over the business carried on 
under the style of Richard Garrett and Sons, and to carry on the business 
of mechanical and general engineers and makers of every description of 
steam, electrical, and other machinery, dynamos, &е, 

PLUMSTEAD (LIMITED).—This Company was registered on April 16 
with a capital of £2,000, in £1 shares, to acquire the business of manufac- 
turer of electric light fittings at present carried on by Mr. F. Pluinstead, 
and to develop and extend the same. 


ALTRINCHAM ELECTRIC SUPPLY (LIMITED).—The annual return tc 
March 31 has been filed. The nominal capital is £50,000, in £1 shares, 
and 25,000 have been taken up and paid for in full. 

ANGLO-AMERICAN TELEGRAPH COMPANY (LIMITED).—The aunual 
return to Feb. 19 has been filed. The whole noininal capital of £7,000,C00 
in stock has been fully paid. 

BIRMINGHAM ELECTRIC SUPPLY COMPANY (LIMITED).—The annual 
return to March 25 has been filed. The nominal capital is £200,000, in 
£5 shares ; 50,000 of these have been taken up and paid for in full. 

CITY OF LONDON ELECTRIC LIGHTING COMPANY (LIMITED).—The 
annual return to March 10 has been filed. The nominal capital is 


THE ELECTRICIAN, APRIL 30, 1897. 


31 


£1,200,000, in 40,000 Preference and 80,000 Ordinary shares of £10 each. 
All the Preference and 47,976 of the Ordinary have been taken up, and the 
full amount has been called on 40,000 Preference and 40,000 Ordinary, and 
£2 per share on 7,976 Ordinary. 

EASTERN TELEGRAPH COMPANY '/LIMITED).— The annual return to 

"eb. 4 has been filed. The nominal capital is £4,700,000, in 400,000 
Ordinary and 70,000 Preference shares of £10 each. 469,989 shares have 
been taken up, and the full amount has been called and paid. 

W. T. HENLEYS TELEGRAPH WORKS COMPANY (LIMITED).- The 
annual return to March 12 has been filed. The whole nominal capital of 
£130,000, divided into 10,000 Ordinary and 3,000 Preference shares of £10 
each, has been taken up, and the full amount has been called and paid. 

SCARBOROUGH ELECTRIC SUPPLY COMPANY (LIMITED). - The annual 
return to Feb. 25 has been filed. The capital is £50,000, in £10 shares, of 
which 4,000 have been taken up. £9 per share has been called on 3,434 
and £4 per share on 566 shares. 

TELEGRAPH CONSTRUCTION AND MAINTENANCE COMPANY (LTD. ).— 
The annual return to March 16 has been filed. The nominal capital of 
£448,200, divided into 37,350 shares of £12 each, has been taken up, and 
the full amount has been called and paid. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LIMITED).—The 
annual return to March 10 has been filed. The nominal capital is £400,000, 
in £5 shares ; 68,000 shares have been subscribed for and allotted, and the 
full amount of £340,000 has been called and paid. 


— e — — M —— — 


CITY NOTES. 


— — 


MEMORANDA.- - Bank rate, 2} per cent. (April 8, 1897). Price of silver 
28}d. per oz. (April 29). Console (21 per cent.) 112 -1124 for money, 
1121—112,, for account; 24 per cent. 1044--105 (April 29). Stock 
Exchange Settling Days: Consols, May 5; Stocks and Shares Continuation 
Days, May 11 and 25; Ticket Days, May 12 and 26; Pay Days, May 13 
and 27; Mining Share Carry-over Days, May 10 and 24. 

AFRICAN DIRECT TELEGRAPH COMPANY (LIMITED).— Notice is given 
that 125 Four per Cent. Mortgage Debentures in this Company will be 
drawn on Thursday, May 6, at the offices of the Company. 

CITY AND SOUTH LONDON RAILWAY.—Thie traffic returns of this 
railway for the week ended April 25 were £928, against ££89 in the 
corresponding week of 1896, a increase of £39. The total receipts for 
the half-year amount to £17,612, against £16,149 for the corresponding 
period of 1896, an increase of £1,463. 

CUBA SUBMARINE TELEGRAPH COMPANY (LIMITED). — The traffic 
receipts of this Company for January were £3,594, against £4,843 in the 
corresponding month last year. 

DETROIT TELEPHONE COMPANY. — This Company invite applications 
for the unissued portion of £40,000 Six per Cent. First Mortgage Gold 
Bonds of $100, or £20. The price of issue is 95 per cent. Prospectuses 
may be obtained from the agents (Messrs. John Robertson and Co.), 31, 
George-street, Edinburgh. 

GREAT NORTHERN TELEGRAPH COMPANY.—The coupons for the year 
1896 (No. 59; on this Company's shares should be presented for payment 
at the offices of Messrs. C. J. Hambro and Sons, 70, Old Broad-street, Е.С. 
Coupons should be left three clear days for examination. 

LIVERPOOL OVERHEAD RAILWAY СОМРАМҮ. —Тһе traffic receipts of 
this railway for the week ended 2oth inst. amounted to £1,770. The 
amount for the corresponding week last ycar was £1,168. Increase, £602. 

LIVERPOOL UNITED TRAMWAYS AND OMNIBUS COMPANY (LIMITED). 
--At the mecting of tbis Company on Saturday last the Chairman (Sir 
David Radcliffe: dealt at some length with the recent negotiations with 
the Corporation reapecting the purchase of the tramways. That body 
scemed to be anxious to improve and extend the tramways service aad to 
introduce some form of mechanical traction, and be thought that the 
arrangement arrived at was an equitable one. The agreement for the sale 
of the undertaking was approved. 

МІХ AWD GENEST, LIMITED (BERLIN). -Thc annual meeting of share- 
holders of this Company was held on Wednesday last week, when a report 
as to the trading of the past year was submitted, aud showed very satisfactory 
resulta. The gross profits amounted to £24,310. After paying all expenses 
and writing off £3,530 on plant and tool account, an available net profit 
remained of £10,440, distributed as follows :—Dividend at the rate of 10 
per cent., £7,500 ; Directors’ fees and gratuities to staff, £2,500 ; work- 
men’s sick benetit, £559 ; carried forward, £90. The report states that, 
notwithstanding the new range of factories had only been in occupation 


and use for the past 18 months, the large increase in busine:s had already 
necessitated the erection of a temporary wing, and the Directors, therefore, 
proposed to build anotber factory of the same dimensions as the new 
factory opened in 1895, and accommodating a further 1,000 hands, For 
this purpose the Company is increasing its capital by £30,000 in deben- 
tures and £15,000 in Ordinary shares, the later. being offered to existing 
shareholders at a premium. The report states that all departusents are 
fully occupied for some time to time. 

PRETORIA LIGHTING COMPANY (LIMITED .- The general meeting of 
this Company was recently held at Pretoria. In moving the adoption of 
the report, the Chairman (Mr. J. P. Fitzpatrick) stated that the revenue 
for the past year amounted to £16,625. 19a. 5d., against £14,027. 18». 2d. 
for the 13 months ended Dec. 31, 1895. At the present time there is an 
equivalent of about 7,000 8.c.p. lamps connected, being an increase of 
about 1,000 for the year. He also announced that they had commenced 
an notion for £23,000 damages against the Crompton-Howell Electric 
Storage Company, Limited, the manufacturers of their storage battery, 
which failed in March last. It had been found expedient to send the Com- 
pany's engineer to Europe to assist their London azents in the matter, and 
during the absence of the engineer, Mr. Cushny, formerly engineer to the 
Company, would have charge of the station. Owing to the failure of the 
battery, upon which they had relied tosupply the increasing demand for light, 
they were compelled to devise ways and means to supply the same, and in 
July last decided to raise a further £20,00) by means of debentures. 
They were able to negotiate a new issue of £60,000 at 6 per cent., this 
enabling thein to pay off the old 8 per cent. loan, and provide the necessary 
capital for additional plant. Orders for new machinery of the latest and 
most approved type had been placed with Mr. J. Hubert Davies, and for 
cable, with Messrs. Siemens and Halske, which were contracted for to be iu 
working order earlv in Mav. 

ROYAL ELECTRIC COMPANY OP MONTREAL. —'lhe prospectus is out 
this week of a further issue of 2,500 shares of $100 each in thi« Company. 
This issuc completes the total share capital of the Company, which has no 
Preference shares. The price of issue is $140 for each $100 share, payable 
£10 per share on application and £18. 153. 6d. on allotment (equal 
£28. 15s. 6d. at par of exchange). Quarterly dividends have been 
regularly paid by the Company for some yeara, at the rate of 8 per cent. 
per annum, or equal to rather more than thau £5. 14s. per cent. upon the 
issue price of the above shares, which rank for dividend from May 1, 1897. 
The authorised capital of the Company is $1,500,000, and the Company is 
empowered to borrow on debentures up to 75 per cent. of its paid-up 
capital. The present debenture debt is £154,000, less $74.000 re- 
deemed and cancelled by operation of the sinking fund. The pro- 
apectus states that the Company holds important franchises and 
valuable contracts with the Corporation of tha City of Montreal 
(Canada) for lighting the diatriet by clectricity, the current contract 
running from Jan. 1, 1894, to Jan. 1, 1904. Figures are given in 
the prospectus showing the progress of the Company from 1891 to date. 
In April, 1837, the Company was supplying 1,436 public are lights at an 
average price of £25 per lamp per annum, and at the same period 62,168 
incandescents and 188 ares for private lighting, and also 110 motors equal 
to 650 n.r. The earnings of the Company for the year to May 51, 1897. 
are expected to realise a profit of $200,000, against $169.650 for the 
corresponding period of 1896. The present issue is made by Messra. 
Coates, Son and Co., of 89, Gresham-street, London, Е.С, of whom 
prospectuses and forms of application may be obtained. 

STOCK EXCHANGE NOTICES.— Application has heen made to the Stock 
Exchange Committee to order the Four per Cent. Debenture Stock of the 
Western and Brazilian Telegraph Company (Limited? to be quoted in the 
Official List in lieu of the Six per Cent. A" and “ B” debentures now 
quoted. Application has also been made to the Committee to appoint а 
special settling day in, and to grant a quotation to, 10.000 Four an Ha- Half 
per Cent. Cumulative Preference shares (Nos. 10,001 to 20.000 of the 
Charing Cross and Strand Electricity Supply Corporation (Limited , and 
to allow the first 10,000 shares of the same Corporation to be quoted in 
the Official List. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— The 
Directors of this Compauy have decided, after placing £5,000 to reserve, 
and subject to audit, to recommend at the forthcoming meeting of share- 
holders a dividend at the rate of 2 per cent. per annum (3s. per share, free 
of income tax, for the six months to Dec. $1 last, carrying forward £6,406. 
—The tralfic receipts for the week ended April 25 (after deducting 
17 per cent. of the grosa receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £1,975. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED). —The 
Directors of this Company have decided to declare dividends of Ós. per 
share on the lirat and Second Preference. shares, and or 6d. per share on 
the Ordinary shares for the six months ended 31st. December, 1896. 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


Pxtsxxr AMOUNT D | т PREVIOUS 9 Price RATE 1 Вее Boxe 
or? IVI- Ў ' WEEK’S РЕСЕ ednesday, CENT. : "TEN URING WEEK 
AMOUNT. gnank. DEND. N | APRIL 21. April 28. YIELDED, R ENDING APRIL 24. 
| ‘ELECTRIC RAILWAYS ano TRAMWAYS. | ‚ Highest | Lowest 
9,104 £10 8/) Central London Ordinarnnnnu-n 9) 10 | 93 10 | 217 2 June and December аб we 
07,649 10 1/0 Do. (€6 paid) .... Б} 6 53 6 | 8 0 0 | * T e 
,009 | Stock 13 ра south London Raflway Con. Огду. . ...| 59 61 59 61 9 11 8 January and July - | 60 
8.119 £5 5 . 52 Perpetual Preference ccc. 153 16 183 16 3 26 , T 12 
178.171 Bto:k 4Ү Do. 4X Perpetual Debenture _ Ad 189 lil 137 133 217 7 | May and Noveinber . 2$ “+ 
54,CC0 10 1/93 | Waterloo and City Ordinary ре) ега lu} 11 10} 11} 9 2 8 | Juneand December 1!! | 1043 
37,508 10 8 Liverpool Overhead Railway Or a» «о а со аша» 122 12 11. 1212 2 13 | February & August | | - 
125,000 Stock 4 Do. 4% Debenture Lco eroe 112 111 113 114 310 2 | January and July.. А і - 
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ELECTRICAL COMPANIES' SHARE LIST. 


1 PREVIOUS Price RATE PER BusINESS DONE 
dmm u^ д DIVI- NAME. WEEK'S Price | Wednesday, | S Д | DIVIDEND DUR. E I d A N 21 
AMOUNT. SHARE. | DEND. APRIL 21. April 23. € з on 
Highest | Lowest 
)))... Aaa Mi Sl “Ор SE DEB а ш а А 
149,000. Elco 4% - |*Мйоаа Direct Telegraph (ed) . . .. 1% 108, - 104 81611 | January and July .. 5 vs 
213000), 0. |50, | Ваа Submaring 7527575555527 0E MM | иф пий | diii | Mar,suns,o0t,Deo| dig | 
£75,000 | ..100 | 5% 50. r Cent. Debs. (2nd Series, 1906) . 113 17 u3 117 4 5 6 | June and December > - 
1 000,000] $100 | 21 Comm Cable Capital S J 102 167 41510 | April and October.. ^ * 
"16,000 10 Cuba Submarine ............ Cc ю и 7 4 2 | February and August — 
> прое. I a 19 £0 " , os ` 7-08 
Em 12-79 АГ [ок Bp ene 10 МЕ ОМ, neon es: A oe 3} % | 4 810 | AprilandOctober.. | — .. 2 
6,000 5 10 Do. 10 per Cent. C села Preference . 10 10 10 10 411 6 — — 
280,000 | £50 Do. 4 per Cent. Debentureees 105% 108 105% 103 48 4 January and July - - .. 
60,710 |- £20 ** | Direct United States Cable, 187777 81 09} 8; 2 511 1 |Jan., Apr., July, Oct. 7 i 
400,000 | 210 276 | 5 VERRE БА уу ааа * "P^ ——MÁ H 17} - M : n " js 7 
. Preference 18 19 2: is 2 
£1 208016 Stock | 42 А Do; ‘ per Gent 5 Stock (red ) xd 127 180 126 129 8 2 0 | May and November 1231 12) 
500 £100; 5 Do. p per Cent. Debentures, 1899. 103 106 103 106 414 9 | February & August T = 
250,000 10 2 Eastern Extension . теке а 171 18} 18 18h | 815 8 | Jan.,Apr.,July,Oct.| 181 I8 
£820,000 | Stock | 4 P — 4 рег Cent. Debenture Stock ..........| 127 130 197 130 з 1 9 | February & August z .. 
£143,600 | 4100 5 c. (Austin. Gov. Sub.) Debs. 1900 ..| 10) 104 100 14 416 2 | January and July .. - es 
£156,200} 100: | 57. "Eastern li 8. Atrican 5 p. Cent. Mor. Deb., 1900 10) 104 100 10: 416 2 " - — 
000 100 4 " . 4% Mo Debentures, 1909 és 107 110 107 110 819 9 February & мен. os ah 
£200,000 | . £25 4 E 47 Mauritius Sub. Debs. (regi. ). — 109% 112% 109% 112% B12 5 Novem i i T 
180,997 10 1 "Globe Telegraph aba ТҮШ» „ 22" 1i ТАГ 4 3 0 | Jan , Apr., July, Oct. hi iy 
180,042 10 6 | pus ег Cent, Preference . it i7 17} Hom 10 3 " " 
10 b eat ont ern of Copenhagen 9 .. 
4170000 100 By * Do брег Cent. Doba., 1853 issue Series 3 g^ j^ 1 1 А * Maroh i e September А е 
ИЧ... | ТОКО . es uon 38m b ъъ sare - — 
£100,000 10 6%  |'Loudon Se зе 6 per Cent. Debs., 1901.“ 107 10 107 110 5 9 1 | March & September — — 
£100,000 100 + Расїйс & Епгореап Tel. 4% Guar. Debs. (гәд) 1942. 107 110 107 11) 813 5 January and July . .. — 
11,889 8 4 Dr NES ͤͤ AV p т 8 5 0 0 | Apriland October. 33 - 
£3,881 |£100 Cert.| 50/0. | Submarine Cables Trast . —. . . CX 508. „ор 135 МІ 190 141 451 7 
15,00 | - 10 | 6/0 | West African Telegra Sati «i 6 Е 6 6 0 0 | January and July — » EN 
£226,200 100. | 5%- (Do. 5 per Cent. ay i UN Lose m — 101 и, 416 2 | March & September "g 
, _West Coast of America G—yU[— ненене на а _— e^ = ка 1 — se 
2150000 i 100 ay le" Do. 8 per Cent. Debentures, 1902. . 10) 108 103 108 11011 June and December | 104 -~ 
88,321 10 1/6 West India and Panama .. .. 2. 44 1 14 1 14 * May and November iid ve 
81,563 10 6/0 Do. 6 per Cent Ist Preference ..........-| II 11 H^ “Sle. ara " " 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference ............ 91 1 9} 104 519 1 dd ee 
& 30,000 100 5 * ро, брег Cent. Debentures, 1917 107 110 107 110 4 10 11 January and July .. zm - 
64,251 15 3/0 | Western and Brazilla sas , t 81 74 8 5 8 4 | May and November "р “ 
83,129 7 : 8/0 Do. 5 per Cent. Preferred Ordinary Бабье в} 6} ei 6} 500 is » e$ 
83,129 71 16 Do. Dehorred Ordinary „у; ә» ee eee ае сдан 12 2} là 9 Ах is lá — e^ 
£158,100 100 6 * Do. 6 per Cent. Debs., Series A 1910 . 112 116 111 116 5 311 | February & August m .. 
£197,600 100 6 * Do. 6% Mort. Debs., Series B" 1910........ 1.9 113 100 113 5 6 2 - бе 
$1,165,000 | $1,000 7 * Western Union 7% 1st Mort. (Buil ) Bonds 1902 107 112 107 112 6 5 7 | May ‘and November m es 
£164,800 | £100 67 Do. 6 per Cent. Sterling Bonds (red.) 100 106 100 105 5 15 11 | March & Septem .. = 
TELEPHONES, 
£14,000 £5 4/0 Chili Telephone (fully paid) 8} 3} 81 3} 5 6 8 | August ............ = - 
224,850 10/0 |. 1d. Consolidated Telephone Const. & Maintenance .. 10 ix ^5 ^ e J den and July m Ўз - 
28,000 £5 4/0 ! Monte Video Telephone 6 per Cant. n T 2 9 2 2 8 0 0 | October 6.2 % 
484,597 5 30 | wational ...... CRAT eà 6 61 6; 4 4 7 | February & August 15)! t's 
15,000 10 е/0 Do. врег Cent. “Cumulative 18% Pref. ` ENS 15 17 15 17 310 7 n „ 2: - 
15,000 10 + 6/0. ' Do. · 6% e radi rr ake — T а 16 ү 65 y x " " 6 ° 
119,234 5- | «2/6 . Do. 6% Non-Cumulative 3r ef. (fa a d T n 22 
1,100,000 Stock 8 У * Do. Lis. Stock, 34% (red.) Ў, P vd * " 102 105 102 105 з 7 5 | June and December 103j 10} 
111,504 i, /4 | Oriental ...... ое à i 3 i 315 6 - ш e 
58.000 6 4/0 | United River Piat . 8 3} 8 34 514 4 - A pa 
£146,788 | Stock 5% » Оо. 6 per Cent. Debenture Stock (red. йы. oe. 100 105 100 105 415 8 ~ - 
a ELECTRICITY SUPPLY COMPANIES. March : 
£150,000 Б ШТА xp эз pam Eiectric Supply (fully paid) . РР 53 " н * b. 
440,000 210 . 14% -| ett ait Londen, зы Lighting ; (falis paid) .. N 22 23 аз 12 3 1 0 | February & August D 15 ; 
40,000 10 | 6%- Do. 6% Cumulative Pref. (fal айу paid) 165 17% 16} 173 8 8 7 ' n 
£450,000 Stock 52 |* Do. 57 Debenture Stock (red ..| 133 138 128 183 316 1 | Juneand December io} * 
80,000 5- |: 3/6 Charing Cross & Strand Electricity bob rn. ec 1% 11) 10} 11; 212 2 | February & August Xs = 
19,000 5 als Do.. 4} per Cent. Preferenze ......... + e >. D à 1 July - » 
67,500 £100 57 Do. брег Cent. Debentures (red. y РАТ т... 9 2 14 1 Mnt Ie ag d; б 94, 
£11,000 5. 50 | Chelsea Electricity Supply Ordinary .......... n 51 9} 8} 0} ) d Decemb ^ Р; 
E000 Бин 45$ |* Do. 43% Debenture Stock (red.) .. 18 1123 Ds "t 818 9 une an cember i2 i2 
422,47 410 к f Brush Prov. Ord. fully paid. ‘ А пе } A 
20,C00 10 6/0 DO о у аак referers, . iini 144 15 141 14 41 4 | January avd July .. ul* а 
10,000 10 2/0 Do. issued at 2 prem. (fally paid) . "s li$ 14 lj и — L " y r 
uo : à; Е London Electric Supply Огйїпагу................ А i af it at e " À Ж 
1290 | 10 | % | metropolitan Electric Suppiy Ordinary ш 16} — 15] 164 17} | 217 2 | Apriland October.. | 178 | 10} 
12,500 19 a Do. issued at 2 prem. (£7 and prem. paid) .. 124 134 12 134 L . | 129 120 
£160,000 | Stock |- 44% Do. 44% Deb. Stock Firat Mortzage .. 120 124 120 121 e 13 123 
6:602 10 | 80 | Notting Hill Electric Ordinary .......... у E a HCM, ү 216, | ЖОШ cites - | * 
5,00 1 ee ЧО ETE E E TTT T - fe 1% z n Y^ 
£151,000 100 44% pe Elec. Q6. of Montreal 44% ist Mort. Debs,| 101 103 101 103 4 7 5 | April and October 1163 153 
19,980 5 8/0 | St. James and Pall Mall Electric Ordinary ..... 15 16 15 16 8 11 1l | January апа July .. 10 
20,000 5 |: 3/6 Do. 7 рег Cent. Preference. ые. о 10 91 103 838 n " "e is 
£50,000 | Stock 4%. |+ Do. 4 per Cent. Debenture Stock (red. . 1041 107 104 107 F 14 137 
19,900 b 6/0 | Westminster Electric Supply (fully paid) .. .. .. .. 13} 143 133 14] 3 2 1 ebruary g 
ELECTRIC MANUFACTURING, &o., e 
pers £ з 155 Brash Electrical Engineering . СОРРЕНТО M ; А. : e - . - 
, 21 o. per Cent. Pref. Non- ulative ...... ^ +. е . - 
£125,000 Btock 419 i k 104 108 104 108 4s 0 February & August à p 
£76,770.| Stock | 4X |е De Std Bent üne Sock ed) шге Si 9 9) 9 99 | 41211 June and December 7. Ж 
10,000 £10 $ British дааш Огаййагу: ics nes saei E469 o) — — — ee T 
20,000 10 - Do. / Cumula ive Preference . .......... | — T - - ee е 
200,000 1 ja Castner- Kellner Alkali Co. (12s. 6d. paid) 4 1 ў 1 e. - 1 AN 
25. 1*0 5 8/0 | Crompton and Co., 7 per Cent. Cumulative Pref. 1i 21 11 B — — z z 
£52,850 100 5% Do. 5% First Mortgage Debentures (red.).... 90 95 9) 95 5 6 8 - — * 
89,261 5 1/6 | Edison кг "Swan United (“A“ Swan) (£3 paid) - | 1$ 21 1} 2} 613 4 | February & August 18 — 
"17,139 5 26 Doc > TORUM) »A ˙ -A о оаа аьа | 3 4 3 4 6 5 0 ‘i н a 
£100,000 | Stock 41% |* Do. 44% Mortgage Debenture Rick tred.) . 105 110 105 110 4 110 June and December Е - 
110,000 £i 2/0 Electric Construction EA 11 13 1} 1 5 14 4 | September ........ i $e 
13,145 2 7% Do. 7 рег Cent. Cumulative Prei. 21 81 23 8 4 6 2 n à 28 
91,195 1 10% Elmore's Patent Copper Depositing - gg | і 1 1 1 2+ 2 
12,000 10 14/0 | №. T. Henley's Telegraph Works Ordinary ...... 19 20 18} 19 5 2 7 | February & August . 
3,000 10 7/0 Do. 7 рег Cent. Preference ................. 18} 194 181 19 3 14 7 » " - 
£50,000 | Btock 412 Do. 447 Mortgage Debentare Stock (red. ). 107 112 108 113 8 11 8 " " T — 
50,000 210 10/0 India Rubber. Gutta Percha, &c., Works .. К 203 213 29 291 413 0 | January and Ју .. 215, 2015 
. 800,000 100 44 |+ Do. 4% First Mortgage ‘Debentures (red. ). 104 107 104 107 З 14 9 | March & September == ч 
20,000 A | s Manchester Edison-8wan ' A (41 108. paid) s. - р ~ s be е x 
87,850 12 24/0 „Telegraph Construction and Malutenance ....,.... 84 37 31 87 417 4 | March and July. 353 31 
£150,000 100 57 Do. 6 per Cent. Bonds (red.] 1899 ......... 108 106 103 106 414 9 | Janvary and July . | " J 
22,500 £5 3/6 Willans and Robinson Ordinary... TEON - xd 8 9 81 83 4 0 0 | April and October.. : a 
22,500 £5 3/0 Do. 67 Cumulative Preference xd 7 7 7 74 3 6 8 | 71°, 7 
£100, 000 Stock 19/1 * Do 44% First Mort. Deb. Stock (fully paid).. 106 108 106 108 $19 8! May and November | | 4 - 


* In calculating the yleld on this security, allowance has been made for accrued Interest, but not for redemption. 
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TRANSFORMERS, SWITCHBOARDS, & ACCESSORIES 


ARC LAMP POSTS, ARC LAMP BRACKETS, &c., &c. 


All kinds of E lectrical A pparatus. —— 


DAVY ELECTRICAL CONSTRUCTION 


COMPANY, Ltd., 
Electrical and Mechanical Engineers. 


“DAVY ARC LAMPS’ 


Continuous and Alternating. 


Guaranteed the STEADIEST, BEST and CHEAPEST. 


HIGH EFFICIENCY. TRADE ONLY. 


Horsell Road Works, Ronald's Road, 
4 Highhury, London, М. E 


West End biis Victoria Street, жеоо, S.W. Telegrams: “ ARCAZON LONDON." 


u THE QUEEN'S 


DIAMOND JUBILEE CELEBRATIONS 


NEWEST DESIGNS FOR HIGH-CLASS JUBILEE DECORATIONS. 


Thousands of Coloured Lamps in Stock. 


PHAETON ELECTRICAL CO., 61-62, Watling St., E.C. 
N O WV N. EF A. D Y. 


Demy 8ro. Fully Illustrated. Price 58., post free; abroad, 58. 6d. 


= LOCALISATION оғ FAULTS u ELECTRIC LIGHT MAINS. 


By F. С. RAPHAEL. 


BKTRACT FROM PREFACE. 

“ Although the localisation of faults in telegraph cables has been dealt with fully in several handbooks and pocket-books, the treatment of faulty 
electric light and power cables has never been discussed in an equally comprehensive manner. Beyond a few short articles which have appeared in the 
technical journals from time to time, nothing has been written on the subject. The conditions of the problems presented for solution are, however, 
very different in the two cases : faults in fel graph cables are seldom localised before their resistance has become low compared with the resistance of 
the cable itself, while in electric light work the contrary almoat always obtains. This fact alone entirely changes the method of treatment required in 
the latter case, and it has been my endeavour, by dealing with the matter systematically, and аз a separate subject, to adequately fill a gap which has 
hitherto existed in technical literature. Various methods of insulation testing during working have been collected and discussed, as these tests may be 
conxidered to belong to the subject. I would particularly call attention to the method of testing the insulation resistance of à permanently earthed 
network, described in the book, as J think this method has not been used hitherto. Central station engineers would do well to study the chapter on 
Fauit Signalling Networks. The methods therein described (by means of which the test wires in the calles are used to signal at the station the district 
in which & fault has occurred) ought to be used more extensively ГЕГИ I trust the arrangement of the proofs of formul will be appreciated 
by practical men who use this bo. . 


"THE ELECTRICIAN " PRINTING AND PUBLISHING CO., Limited, 1, 2 and 3, Salisbury Court, Fleet Street, London. R. C. 
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"EF | Drury Lane, LONDON, W.C. «ovre, 
Barnet Works, BIRMINGHAM. Ag = 
ө | SOLS 

ð 9 Surrey Works, SMETHWICK. gío 


ELECTRICAL ACCESSORIES MANUFACTORY-—Barnet Works, BIRMINGHAM. 
EVERED'S N.P. LAMP HOLDERS FOR В.б. INCANDESCENCE LAMPS. 


— | The Cases of these Holders are of polished brass, of the best workmanship and finish, and are fitted with: our Patent Insulators, which are 
Gi. so devised that a short circuit is impossible. The Terminals are of 


special construction. and the springs of plated steel wire. The Holders are 
speolally arranged so as to enable the wiring to be effected with the utmost facility. All parts are interchangeable. 


sx DRAWINGS FULL SIZE. 


CATALOCUES OF FITTINCS AND 


NOTE. 
In ordering state the FULL number, 


thus, X 902 N. P." 


China oripa pa; dore? ACCESSORIES SUPPLIED TO 
| THE, TRADE. 


UB scam 
„Л 00). Т 


Brass Nozzle. 
fits J or $ inch. 


ET \ ARES 
li 


* Не 
i EN | . PM C T WEE I 
| | ' a J | - LM 1 Mt U ү | М | i ! | n | f 
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Тнк statement made by the Chairman of the British 
Aluminium Company to the shareholders at the recently 
held second annual meeting, that the Directors of the Com- 
pany are not only increasing the water power at Foyers, where 
14,000 н.р. is available, but are also negotiating the purchase 
of suitable water-power properties in Wales, is of great interest. 
There are, it is true, very many places in Wales, in the north 
of England, and in Scotland where water powers of moderate 
capacity exist; but it is doubtful whether these can be 
developed for manufacturing purposes as cheaply as the larger 
ones found in other countries. The cost of developing for indus- 
trial purposes a large power like that found at Niagara or at 
Neuhausen, is generally much less per electrical horse-power 
than the cost necessary for the development of small powers of 
200-500 n.». Further, whilst the two power stations named 
lie near main lines of railway, and are already in connection 
with the trunk railway systems of their respective countries, 
the smaller water powers which exist in our own country, are 
mostly remote from railways, and communication with them 
will be difficult and costly. 


Wirn regard to the cost of developing water power in other 
countries, CowLes has stated that in the United States of 
America many water powers exist which can be developed at 
a cost equal to $6 per electrical horse-power year. Messrs. 
Носзтох and Kenney have stated that the Niagara power 
costs only $8 per electrical horse-power year. If this be 
correct, the two companies who have developed the Niagara 
power for manufacturers, should soon be making considerable 
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profits on their capital outlay, since their charges vary from 
$10 to $20 per electrical horse-power year, according to the total 
electrical horse-power consumed. In Switzerland, Lunes has 
stated that the water powers already developed, have cost $15 
per electrical horse-power year. In View of these figures, it 
will be exceedingly interesting to observe what degree of 
success, attends the efforts of the British Aluminium Company 
to develop water powers within the United Kingdom for 


industrial purposes. 


ALTHOUGH the use of electric motors is not increasing so 
rapidly as central station engineers perhaps desire, there is 
undoubtedly a substantial demand for current for power. 
Indeed, in districts served by a continuous current, where 
an enlightened policy has sufficiently reduced the price, the 
use of electricity for power purposes is increasing steadily. 
In Brighton and other places where the Wright” system is 
in vogue, and in districts like St. Pancras, where a preferential 
rate is given for power, or day loads, there is a steady growth 
in the use of motors. Indeed, with electricity at 7d. and 14d., 
it is certain that а motor is cheaper for most purposes than а 
gas engine, whether as regards first cost, running charges 
or maintenance. This increased use of motors, however, 
has shown up the weak points of controlling switches. 
The old-fashioned resistance switch, with six or more blocks 
and simple make-and-break, did, and still does, admirably 
in skilled hands for many isolated plants; but it does 
not always conform satisfactorily to the requirements of 
motors when run off supply mains carrying both lighting and 
power services. Mr. Pochix, in a short article, which we 
print elsewhere, shows clearly enough some of the chief 
objections to the old typ: of controller, and also indicates the 
points of an ideal one. Briefly, he says: Тһе ideal control - 
ling switch must prevent sudden switching on. It must admit 
of slow switching off for regulating, or of instant switching off in 
case of emergency; it must automatically switch off the motor 
in case the supply fails, and it must not arc at the main con- 
tacts.” In addition to these important conditions some engi- 
neers would add, it must cut off the motor in the event of over- 
load. In connection with this question it is instructive to study 
the advertisement columns in the American technical papers, 
where it will be seen that at least а dozen switches purporting 
to fulfil these conditions are already on the market. In 
England to-day it would probably be a difficult matter to buy 
out of stock & single type of controller embodying the five 


points emphasised. The moral is obvious. The extensive 
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use of motors in America has given rise to a demand 
for an article the want of which is here, as yet, hardly 
felt. Mr. Роснім gives а pretty graphical method of ascer- 
taining the resistance required at each stage to limit the rise 
of current to a predetermined value. 


Tue Paper on Mechanical Propulsion on Canals," which 
was read by Mr. LesLie Rosinson at the last meeting of the 
Institution of Mechanical Engineers, affords a well-arranged 
and comprehensive source of practical information for civil 
engineers who are engaged in the development of canals. We 
have only reprinted a tithe of the full Paper in our issue this 
week, not owing to any lack of value in the omitted portions, 
but because, unfortunately, the undeveloped state of electric 
propulsion on canals must make these parts only remotely 
interesting to our readers. Canal traffic in this country is 
almost insignificant when compared with railway traffic; and 
of the whole of the traffic on our canals, but a small fraction is 
effected by mechanical propulsion. Electric propulsion, as a com- 
mercial factor, is entirely absent, and so far as we are aware no 
experiments have been made in this direction on English canals. 
Considering the low cost at which goods can be transported on 
canals it is to be deplored that canals have been so little developed 
in this country. Mr. Ковгхзох lays the blame on the railway 
companies, who, by acquiring the junction canals, and by 
levying high tolls at these points, have euchred canal traffic 
to their own advantage. This is, of course, a serious 
hindrance, but we are not quite sure that with this obstacle 
removed there would be any considerable development of 
canals in this country, comparable with what has taken place 
in flat lowlands of the Continent. In an undulating country 
like ours canal engineers must choose between a tortuous and 
elongated route and a multiplicity of locks, and either course 
tends to augment the time required for transportation of goods. 
Then, again, the three-mile-an-hour limit, which is admittedly 
an engineering and not a governmental limitation, is a terrible 
disadvantage in a country where the quick transportation of 


goods is imperative. 
——Se—— 


Some experiments on а new form of synchronous high-speed 
telegraph, or synchronograph, as it is called, are described in a 
Paper read by Messrs. А. C. Скенове and С. О. Squier before 
the American Institute of Electrical Engineers. That the 
researches are of a purely laboratory nature, interesting as far 
as they go but commercially undeveloped, has not deterred 
the authors from engaging in a high-flown rhodomontade on 
the imminent abolition of the letter post and its replacement 
by machine telegraphy’’ :— 

“It is of interest to inquire what effects a вуфеш of telegraphy capable 
of sending continuously 5,000 words a minute would have on the existing 
methods. To take a single example of the business between New York 
and Chicago, where about 40,000 letters are carried daily, it would require 
but two lines in continuous operation to handle the entire business. At 
present it takes three days to receive a business reply between New York 
and Chicago, This transmission by machine telegraphy could be accom- 
plished easily the same day. It is thought that an effect of this would be 
to increase business transactions to such ar extent that the total volume 
of intelligence transmitted would be augmented, rather than to diminish 


the business now done by existing methods,” 
— D[D M 


Lxsr the telegraph department should view with alarm the 
immense increase in staff the handling of so much business 
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would involve, the authors hasten to explain how each private 
letter writer may become his own telegraph clerk :— 


„When the system comes into gengral use, business offices will have 
their own perforators, and it will become gecesgary for the operator to 


learn the telegraph alphabet as a part of his preparation as a stenographer 


and typewriter. Tbe three-key perforating machine is comparatively 
inexpensive, but undoubtedly a machine could be devised at an early date, 
as an attachment to the present typewriter, for the purpose of perforating 
letters at the same time that they are being written by the typewriter in. 
the usual way. This could be constructed to operate by the use of electro- 
magnets, and can be attached to a typewriter without interfering in any 
way with its operation. The writing may be perforated at the present 
rate of speed of typewriting without the operator having any knowledge of 
the telegraph alphabet as far as perforating is concerned“. 


AND now let us see what Messrs. Свенове and Squier have 
done in the way of justifying this dream of the futura of the 
transmission of intelligence. A high-speed transmitter and 
receiver, dealing with signals at a rate corresponding, it is 
stated, to from 3,000 to 4,000 words a minute, were fitted up 
in а laboratory at the United States Artillery School, Fort 
Monroe, and, in order to test the system over as long a line 
as was available, local land lines were joined up to make a 
grand total of thirteen miles. Not only was no difficulty 
experienced in transmitting and receiving messages over this 
line, but resistance was introduced making about 1,500 ohms 
total." We notice, however, that even with this short.length 
of simple line the introduction of 1:08 henries of inductance 
and 4-78 microfarads of capacity appears to have brought the 
working frequency down from 545 to 187 impulses per second. 
On this point the authors are somewhat vague, and it would 
be interesting to know whether a higher frequency in the 
latter instance was not possible, or, if it was possible, why it 
was not tried. Apparently the authors have failed to realise 
that the main difficulties with extra high-speed telegraphy 
relate to the line. It is comparatively easy to construct a 
transmitter and a receiver that will deal with enormously rapid 
impulses when working side by side, or when connected by в 
few miles of nearly inductionless line ; but it is another matter 
altogether to print such signals when the line possesses the 
characteristics of a long land line or of a submarine cable. 


Tue large concessions to the public on postal charges, 
announced by the CHANCELLOR оғ THE EÉxcHEQuER in his 
Budget speech last week, were, perhaps, of necessity sup- 
plemented by some alterations of a like liberal character in 
the telegraph service. Porterage charges are to be abolished 
in London altogether at night and on Sundays, as they have 
long been in the daytime on week days ; and the free delivery 
everywhere extended to three miles, the charge beyond that 
distance being reduced from sixpence per mile to threepence. 

— — 

WueTHER this approximation to the house-to-house free 
delivery of letters throughout the country, announced at the 
same time, has any justification other than the obvious 
political one is more than we can say ; but it is equally obvious, 
from a business point of view, that this sacrifice of porterage 
charges can lead to no commensurate increase of traffic, and 
will be almost a dead loss to the Telegraph Revenue. It is 
another illustration of the injury sustained by the less thriving 
service through being yoked with a highly prosperous depart- 
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ment, and affords one more cogent argument for completely 
amalgamating them financially, as they are in fact adminis- 


tratively. 
— . Gree 


The Brighton-Rottingdean Seashore Electric Railway. — In a 
few days the Brighton and Rottingdean Seashore Electric 
Railway will be in working order again. 

Errata.—As is obvious from the context, the ordinates of 
the three diagrams illustrating Mr. Raworth’s Paper on p. 21 
and p. 22 of our last issue should have been ‘water рег 
hour," and лоѓ watts per hour.“ 


Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19,1 — 
Obidos— Parintins .............. ... Dec. 7,1896 . — 
Seigon—Bangkok .................. Feb. 3,1897 . — 
Moxsamedes— Benguella ......... April 13, 1887 May 1, 1897. 
Assab— Massowah .................. April 25, 1897 April 25, 1897. 
Konakry—Sierra Leone April 28, 1897 — 
Hong - Kong Macao May 3, 1 She — 
Para—Maranbam .................. May 5, 1897 . — 


A Sensational Invention.—The Austro-Hungarian consulate 
at Liverpool, says the Zeitschrift für Flektrotechnik, reports 
the formation of a company in England to finance an invention 
by means of whieh ships will be conveyed electrically across 
the Atlantic in three days. This is to be done at half the cost 
in fuel of the present methods, and, of course, the room at 
present taken up by the steam engines can be used for 
passengers and goods. There seems little doubt that this tis 
an invention. 

Swiss Train Lighting.—The Swiss railways are adopting 
electric light in their trains to a great extent. According to the 
Nehireizer Bauzeitung, 525 passenger carriages in Switzerland 
are now lit electrically, and the number is continually increas- 
ing. Some of the lines intend to light all their trains by this 
means at an early date, and many more are adopting it on all 
their new carriages. 


The New English Channel Telephone Cable.—' The Post Office 
telegraph steamer ‘‘ Monarch sailed on Saturday to lay the 
new London-Paris telephone cable, which has been manufac- 
tured, under the direction of the Post Office authorities, at 
W. T. Henley's Telegraph Works, North Woolwich. The 
weather, however, has not up to the time of our going to press 
permitted the operation to be carried out. The additional 
circuits are ready on the English side of the Channel, having 
been run on the existing poles, but we understand things are 
not quite so far forward on the other side. 


Obituary.— We regret to record the death, on 29th ult., at 
his residence in London, of Mr. Edmund Etlinger, at the age 
of 67. Mr. Etlinger had been for 25 years a Director of the 
Direct 5panish Telegraph Company, and was Chairman of the 
Sheffield Tramway Company. He was also a member of the 
Boards of the Brazilian Street and Quebec Central Railway 
Companies and the Wolverhampton Tramway Company. As 
an able engineer and a practical business man Mr. Etlinger 
occupied the first rank, while his upright and genial character 
endeared him to all those who were brought in contact with 
him, by whom his death will be deeply felt. 


The Inspection of House Wiring in France.—The ** Bureau 
de Controle des Installations Electriques," on which we com- 
mented at the time of its formation, seems to be doing some 
good work, judging by the annual report just published. It 
bas now 448 regular subscribers, and has inspected 850 elec- 
trical installations during the year. Of these 75 per cent. 
were reported defective, the majority of the faults being in 
the apparatu«. 1,053 meters were submitted to be tested, and 
of these 249 (24 per cent.) were found defective. The office 
also undertakes testing standardising work of all kinds, and 
carried out 61 photometric tests on 1,621 lamps submitted to 
them. 


The Marconi System of Wireless Telegraphy.—<A brief 
demonstration of the Marconi system of “ wireless telegraphy " 
was made on Monday last between the offices of Mr. H. W. 
Sullivan, at 19, Great Winchester-street, London, and another 


part of the same building, in the presence of Mr. J. Denison 
Pender, the managing director of the Eastern Telegraph 
Company; Mr. H. A. C. Saunders, electrician-in-chief of the 
same Company; Mr. Herbert A. Taylor, Mr. John Gott, and 
others. We await with interest the publication of Mr. 
Marconi’s patent specifications, in addition to the forthcoming 
lecture on the subject by Mr. W. H. Preece before the Royal 
Institution. 


Tunbridge Wells.—In the course of a lengthy report to the 
Town Council, Mr. H. L. P. Boot refers, with considerable. 
pride, to the fact that after paying interest and redemption 
fund on the loan and all expenses, there is a net profit of 
£1,628. 9s. 8d." on the working of the Tunbridge Wells 
station for the year ended March 81, 1897. Mr. Boot considers 
this “ а unique record for any town in its first year’s working, 
irrespective of the size of that town, and the Council have 
eause to congratulate themselves that they have the honour 
of being the only town, working on the high-tension system, 
that have not made a call upon the rates in their first com- 
pleted year's working." Seeing that the district supplied is.a 
distinctly scattered one, that coal costs over 208. a ton, and 
that the output was only 174,000 units, the engineer and 
manager has reason to be proud of his achievements. 


Water-Power Stations in Canada.— The Cataract Power 
Company, of Hamilton, Ontario, have large power at their 
disposal, which they desire to see utilised for industrial 
purposes; and their charges for the same vary from $12 to 
$20 per electrical horse-power year, according to the horse- 
power consumed. Hamilton is well situated for industrial 
operations, and is in the centre of one of the chief mineral 
districts of Canada.  lron, peat, limestone, nickel, gold quartz, 
plumbago, salí, manganese, baryta, lead, and pyrites are all 
mined within the province; and the Company owning this 
power station hope to see industries connected with some of 
these minerals established at Hamilton. The water power 
and the minerals exist ; what is wanting is capital. Bucking- 
ham, near Quebec, is another water-power station which has 
undergone some development. 6,000 u.p. is available at this 
spot, and 900 н.р. has already been developed for industrial 
purposes. 

Carborundum.—Our Niagara Falls correspondent states that 
on Saturday, April 17th, Mr. E. G. Acheson, president of the 
Carborundum Company of Niagara Falls, sailed for Germany 
to establish a plant for the manufacture of carborundum in that 
country. It is expected that the plant in Germany will be about 
the size of the plant now in operation at Niagara Falls, which 
utilises at present 1,000 n.r. The idea of erecting the plant in 
Germany is to protect the German patents, and Mr. Acheson 
could not say whether they would simply make the carborun- 
dum, or whether they would also manufacture wheels and the 
various other articles made from the abrasive, but he expressed 
the belief that they would sell the carborundum to other 
parties who would manufacture the several articles. The law 
in England is not so stringent as to the erection of factories, | 
and the process of manufacture in order to protect the patents 
granted by that country, and it is to supply the English 
market, as well as the increasing American demand, that the 
Niagara falls factory is to be enlarged. The Niagara Falls. 
plant has been a great success, and on May 17th or there- 
abouts the Canadian plant will be in operation at Niagara 
Falls, Ont. 


The Deep Level District Line.—It is now quite certain that 
the London County Council will be the only opponent to the 
proposed deep-level railway from Earl's-court to the Mansion- 
house which will be considered by Mr. Woodall's Select Com- 
mittee of the House of Commons on the 14th of next month. 
The petition upon which the Council will oppose the scheme 
takes the form of a general opposition to the clauses of the 
Bill, but not to the preamble. With reference to the clauses, 
the Council ask Parliament to prohibit the District Railway 
Company from using steam at any time on the proposed rail- 
way unless the railway is designed in some other way than 
that now proposed. No adequate provision is, they state, 
made to minimise the annoyance which will be caused by the 
carting of soil and material through the streets, and they 
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submit that provisions should be inserted prohibiting its 
removal except during certain prescribed hours when least 
obstruction will be caused. As owners of the gardens on the 
Thames Embankment they object to the powers sought to 
construct a station under the existing Charing-cross Station, 
and to interfering with any part of the gardens for that pur- 
pose. They also object to any advertisements being displayed 
within sight of any public thoroughfare. As regards work- 
men's trains, they strongly urge that further provision should 
be made for the accomodation of the labouring classes by 
running trains at low stated fares and at more suitable hours. 


Institution of Civil Engineers.—lt was announced at the 
annual general meeting held on April 27th that the following 
gentlemen had been elected to form the Council for 1897.58 : 
— President: J. Wolfe Barry, С.В. Vice-Presidents : W. H. 
Preece, C.B.; Sir Douglas Fox, James Mansergh and Sir 
William Anderson, К.С B. Other members of Conncil : Alex. 
R. Binnie, Henry Deane, W. R. Galbraith, George Graham, 
J. C. Hawkshaw, Charles Hawksley, John Hopkinson, jun., 
Alex. B. W. Kennedy, John Kennedy, George Fosbery Lyster, 
Sir Guilford L. Molesworth, K.C.I.E.; Capt. Sir Andrew 
Noble, K.C.B.; B. B. Stoney, Е. W. Webb, Sir William H. 
White, K. C. B.; Sir E. Leader Williams, Horace Bell, T. 
Forster Brown, С. Н. Hill, J. C. Inglis, and Wm. Matthews. 
.During the past year two honorary members, 37 members, 
219 associate members and 14 associates had been elected 
into the Institution, being a total of 882; while by death, 
resignation and erasure, 158 names had disappeared from the 
register. The roll now numbered 6,204, as against 6,090 
at the corresponding date last year. There were also 886 
students attached to the Institution, so that the total number 
borne on the books on March 81, 1897, was 7,090. The 
income was £22,285. 8s. 10d., and £15,417. 16s. had been 
received on capital &ccount to meet the expenditure on the 
new building. The expenditure had been £40,394. 8s. 9d., 
of which about one-half represented the normal expenses of 
the year, the balance being incurred principally in connection 
with the new building. 


Royal Institution.— The annual meeting of the members of 
the Royal Institution was held on Saturday afternoon, May 1st, 
at the house of the Institution, in Albemarle-street, Sir James 
Criehton-Browne, Treasurer and Vice-President, presiding. 
The annual report of the Committee of Visitors for the year 
1896 was read and adopted.  Fifty-eight new members were 
elected in 1896. The books and pamphlets presented in 1896 
amounted to about 274 volumes, making, with the 621 volumes 
(including periodicals bound) purchased by the managers, a 
total of 895 volumes added to the library in the year. The 
following gentlemen were unanimously elected as officers for 
the ensuing year :—President: The Duke of Northumberland. 
Treasurer: Sir James Crichton-Browne. Secretary: Sir 
Frederick Bramwell, Bart. Managers: Sir Frederick Abel, 
Bart. ; the Right Hon. Arthur James Balfour, Mr. John Wolfe 
Barry, Prof. William Crookes, Messrs. Edward Frankland, 
‘Charles Hawksley, D. W. C. Hood, Profs. Victor Horsley, 
William Huggins, Lord Lister, Mr. Ludwig Mond, Prof. A. 
W. Rücker, Mr. Basil Woodd Smith, Sir James Stirling, Sir 
Henry Thompson. Visitors: Sir James Blyth, Bart.; Dr. 
W. A. Brailey, Mr. Edward Dent, Prof. J. A. Fleming, Mr. 
Edward Kraftmeier, Sir Francis Laking, Mr. Hugh Leonard, 
Sir Philip Magnus, Messrs. T. Lambert Mears, L. Mackintosh 
Rate, Thomas Tyrer, R. W. Wallace, John Westlake, James 
Wimshurst, and His Honour Judge Frederick Meadows White, 
Q.C.—At the general monthly meeting of members, held on 
Monday, Mrs. Silvanus P. Thompson was elected a member. 


Electrically Propelled Ventilating Fans. In a Paper read 
before the Institution of Mechanical Engineers Mr. W. G. 
Walker described some experiments upon propeller ventilating 
fans and on the electric motor driving them. Among the 
forms of fan described was a fan combined with an electric 
motor specially designed for driving it. The field-magnets 
are cylindrical, and are made as small as possible in order to 
offer as little obstruction as may be to the passage of the air. 
In order to find the best position for the central electric motor, 
trials were made by fixing it both behind and in front of the 


fan, at different distances along the spindle. The position 
which offered the least obstruction to the air and gave the 


highest efficiency depended upon whether the fan was working 


with a contracted or a free orifice, and upon the amount of 
contraction ; the best position was generally found to be at a 
little distance in front of the fan. There appears to be a 
central region immediately in front of the fan, where only a 
little stream of air is delivered, owing probably, in fans work- 
ing with free discharge, to the centrifugal action on the front 
face of the blades, which is apparent near the centre. In fans 
arranged to feed from the tips, a wide form of blade may be 
employed. It was shown that the general efficiency of the 
fans is increased by arranging them to feed from the tips in 
addition to the feed through the spaces in the fan disc. It is 
therefore important, the author states, that, where possible, 
the fan should be fixed with its circumference exposed, which 
is not always done in practice. 

The Waterloo and City Railway.— The following passage of 
arms, which occurred in the House of Commons on Friday 
evening last, is worthy of note :— 

Sir H. Vincent (Sheffield, Central) asked the President of the Board of 
Trade whether he was aware that the whole or greater part of the rolling 
stock required by the new Waterloo and City Railway had been ordered 
from America ; and whether he would consider the framing of а new 
standing order directing that companies applying to Parliament to construct 
new railways should be bound to purchase a fair proportion of the goods 
required in the United Kingdom. Mr. Ritchie: No, sir; I am not pre- 
pared to suggest such à new standing order. With regard to the particular 
case referred to, I am informed by the Company that the order has been 
placed with an American firm for the reason that, although no less than 
seven selected English firms were invited to tender, not one of them was 
able to complete and deliver the rolling stock in question, consisting of 
only 22 coaches, the wheels апа axles for which are to be supplied by 
English and Scotch firms, within the time required by the Company 
for the opening of the railway. Sir Н. Vincent: As I understand 
that the contract is not actually signed, will the right hon. gentle- 
man use his influence with the Company so that they may be brought 
to a proper sense of their duty to English trade? Mr. Ritchie : No, sir ; 
I do not see that any duty is imposed upon railway companies to employ 
people who cannot deliver goods within а specified time (hear, hear). Mr. 
Schwann (Manchester, N.): Are we to understand that English labour is 
во fully employed that the work cannot be executed ? Mr. Ritchie: I am 
quite unable to state the reason why the goods cannot be delivered within 
the specifed time, but obviously that must be the case. Mr. James 
Lowther (Kent, Thanet) : Has the refusal to execute the order anything to 
do with the apprehension that strikes may occur! 

Standards of Thermal Efficiency.— The following is the 
preliminary report of the Committee appointed last year by 
the Institution of Civil Engineers to consider and report upon 
the definition of а standard or standards of thermal efficiency 
for steam engines :—‘‘ Your Committee beg leave to report 
that they have now practically come to an agreement on the 
subject of the reference to them, and that the draft report 
has been drawn up. It was hoped that this report would have 
been ready to submit to you in time for the annual meeting, 
but unforeseen delays have occurred. Your Committee, how- 
ever, wish now to state that the gist of the conclusions they 
have come to is as follows :—(1) That the statement of the 
economy of а steam engine in terms of pounds of feed-water 
per indicated horse-power per hour is undesirable. (2) That 
for all purposes except those of а scientific nature it is desi- 
rable to state the economy of a steam engine in terms of the 
thermal units required per indicated horse-power per hour (or 
per minute), and that if possible the thermal units required 
per brake horse-power should also be given. (8) That for 
scientific purposes the thermal units that would be required 
by & perfect steam engine working under the same conditions 
аз the actual engine should also be stated. The proposed 
method of statement is applicable to engines using superheated 
steam as well as to those using saturated steam, and the 
objection to the use of pounds of feed-water, which contain 
more or less thermal units according to conditions, is obviated, 
while there is no more practical difficulty in obtaining the 
thermal units per indicated horse-power per hour than there 
is in arriving at the pounds of feed-water. For scientific pur- 
poses the difference in the thermal wnits per indicated horse- 
power required by the perfect steam engine and by the actual 
engine shows the loss due to imperfections in the actual engine. 
À further great advantage of the proposal is that the ambi- 
guous term efficiency "is not required. The Committee will 
submit their complete report at an early date. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournir D' ALR E. 


Mauri Cells. —Prof. Mauri's second Paper on acetate and 
other cells contains & formidable array of experimental data 
obtained with copper, zinc, mercury, and lead electrodes 
immersed in all kinds of solutions. An observation of imme- 
diate interest is that all cells of constant E.M.F. take some 
time to settle down to the final value, and that this time is 
increased by diluting the solutions. His explanation of this 
fact is based upon the dissociation theory. The zinc, say, 
attracts a number of electro-negative ions, and thus assumes 
а negative charge. If the solution is concentrated, the 
requisite number of ions is soon provided, but if it is dilute 
they will have to come from greater distances. It follows 
that all standard cells should contain nothing but concentrated 
solutions, and on investigation it will be found that all suc- 
cessful standards actually do so. The mercuric (not mercurous) 
acetate cell assumes its final E.M.F. in a day or two after 
manufacture, and when the zinc acetate solution has a density 
of 1:165, the variation per degree between Odeg. and 80deg. is 


0-0000 volts. 
[Maunr, Rendic. Istit. Lombardo, 50, 1897]. 


Tempering of Magnets.—A handy summary of Barus’ re- 
searches on the hardness and magnetic stability of steel will 
be found in the new number of Terrestrial Magnetism. His 
valuable definition of thermo-electric hardness, based upon the 
phenomenal rate at which both the resistance and the thermo- 
electric power of steel increases with its state of temper, 
deserves to be more generally known, as it enables us to define 
the hardness with an accuracy of 1 in 1,000. The relation 
between the thermo-E.M.F. per degree at Odeg. and resistivity 
at Odeg. is linear throughout the range of variation of these 
qualities with hardness, and this is specially remarkable in 
view of the fact that the hardening of steel may increase its 
resistance three-fold. Barus gives us the following definition : 
The E.M.F. in microvolts per degree at Odeg. of a thermo- 
element consisting of steel in the imaginary normal state 
whose resistivity is zero, and steel in any given state, is the 
thermo-electric hardness of the latter. As a result of his 
researches he gives some valuable hints for making highly 
permanent magnets. The maximum of permanent magnetisa- 
tion for any given temperature which can be imparted to a steel 
rod exhibiting the maximum of permanent hardness for the 
same temperature is wholly independent of previous magnetisa- 
tions. Hence the following rules: Having tempered a given 
steel rod in such а way as ensures uniformity of glass-hardness 
throughout its length, expose it for a long time (say, 20 to 30 
hours, or longer in the case of massive magnets) to the 
annealing effect of steam at 100deg. The operation, which 
may be interrupted as often as desirable, imparts the maximum 
of permanent hardness for 100deg. Then magnetise the rod 
to saturation, and expose again to steam for about tive hours. 
The magnet will then exhibit both the maximum of per- 
manent magnetisation as well as the maximum of permanent 
hardness for 100deg. Its degree of magnetic permanence 
against effects of temperature below 100deg., against time, 
and percussion is probably the highest conveniently attainable. 
Rods tempered glass-hard are not to be used as essential parts 


of maguetic instruments. 
[Barcs, Terr. Magn., March, 1897.] 


Vertical Earth-Air Currents—Ilt was shown by Gauss that 
the non-vanishing of the line integral of the earth’s magnetic 
force along a closed curve of the earth’s surface could only be 
explained by the existence of permanent currents passing from 
the earth's surface into the air and back. He also found this 
integral to be practically zero, and hence deduced the absence 
of such currents. Since his time, the earth’s magnetic poten- 
tial has been re-computed with the aid of more complete data. 
The Neumayer-Petersen computation showed conclusively that 
if the Gaussian analysis be extended to include terms of the 
fifth order, it fails to embrace the entire observed field. 


Schmidt, as the result of an elaborate analysis, found that 
the greatest part of the earth’s magnetic force was 

to causes within the earth’s crust, and possessed a poten- 
tial. The smallest part -about p- was due to outside causes, 
and also possessed a potential; but a somewhat larger part 
did not possess a potential, and hence pointed to the exis- 
tence of vertical earth-air electric currents. These currents 
amounted, on the average, for the entire earth’s surface, to 
one-sixth of an ampere per square kilometre. From a com- 
putation based upon the magnetic survey of the United 
Kingdom, Rücker concluded that no vertical current amounting 
to an average of 0:1 ampere per square kilometre could be 
traced in that minutely surveyed area. L. A. BAUER now 
reconsiders the question, with the aid of Schmidt's computa- 
tions, and adopts some new means of eliminating map errors 
from his final result. By extending the investigation over 
the entire region of the map the map errors wil be to 
a great extent eliminated from the average result, since 
they are as likely to be positive as negative. Again, if 
the line integral is taken over areas where the errors are 
likely to have the same sign and magnitude, the latter are 
almost entirely eliminated by integration. Determining the 
currents by zones, he finds, for instance, that between 45deg. 
and 50deg. N. there is an upward current om the average 
amounting to 0:091 ampere per square kilometre. Tracing 
the average currents over the various zones, a general resem- 
blance is traced between them and the electric currents 
resulting from the rotation of а magnetised sphere in а con- 
ducting fluid. They formed closed curves passing through 
the interior of the earth and through space outside. 


(Bauer, Zbid., p. 11.) 


Magnetic Observatories—These are at present most unfavour- 
ably distributed. Four observatories, placed at the vertices of 
a regular tetrahedron, would give better data for secular 
variation than the sixteen most widely distributed ones of the 
present time. There should be one each at Cape Horn, Cape 
Town, Wellington (N.Z.), Honolulu, Tahiti, Cordoba (Argen- 
tine), Point Barrow, Los Angeles, Callas, Rio de Janeiro, 
Tokio, Cameroon, and Kerguelen. The last would be the 


most expensive. 
[5снмтрт, Jbid., p. 25.) 


Greenland Magnetic Observations.—G. R. Putnam, who took 
part in Peary's Greenland expedition, made magnetic obser- 
vations at various points along the 
coast of Labrador and along Baffin’s 
Bay. The accompanying diagram 
represents the secular curve for God- 
havn, and indicates the motion of 
the north end of a freely suspended 
needle, as viewed from its centre. 
It is interesting as showing that 
Bauer’s law, according to which 
such motion is in the direction of 
the hands of a clock, holds good 
for this arctic station. 


(Putnam, Ihid., р. 32.) 
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Photographic Actions.—Prof. Влтте1лл has completed a difficult 
serles of experiments investigating the relation between the 
actinic effects inside and outside vacuum tubes. Sensitive 
films were wrapped on brass cylinders screwed into the side of 
the tube and protected by black paper. Similar films were 
placed outside the aluminium anticathode closing the end of 
the tube, at various distances from it. Several tubes were 
connected in series, the character oí the discharge being con- 
trolled by a new type of commutator. The photographic 
effect, both inside and out, decreases as the radius or the 
length are increased. The thickness of the aluminium 
* window" only influences the outside effects. A disc-shaped 
cathode is more effective than a point-shaped one, especially 
at pressures below 0:2mm. As regards current.strength and 
degree of exhaustion, there are some decided differences 
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between internal and external actions. Whatever the pres- 
sure, the current-strength required for producing the internal 
effects is only one fifth or even one-tenth of that required to 
produce the same impression outside. The maximum of out- 
side photographic effect is attained long after the inside effect 
has reached its maximum. The latter commences at a pres- 
sure of 0:65mm., while the discharge is still stratified, whereas 
the former only sets in at O-lmm. All these observations 
tend to clear up the connection between cathode and Röntgen 
rays. 
d [BaATTELLI, Nuoro Cimento, March, p. 169. 


STARTING RESISTANCES. 


BY E. A. М. POCHIN, B.A. 


In spite of their mechanical disadvantages, liquid starting - 


resistances have been gradually growing in favour in this 
country, and to a greater extent on the Continent. This is 
‚до doubt due to the fact that in many cases a motor, which 
has frequently to be started and stopped, will work with a 
burnished commutator when controlled by a liquid resistance; 
whilst with a multiple contact switch and a wire resistanee, 
-the same commutator will always cut, and even require turn- 
ing up every two or three weeks. 

As this matter is one of fairly general interest, it may be as 
well to consider at some length the different actions of the 
two kinds of resistance. 

Let us take, as an example, a 100-ampere shunt motor 
working off 100-volt mains, and having a load of such a 
nature that it will only start with the full working current. 
This assumption is not an unfair one for the majority of cases 
-in which the load consists of a line of shafting driving a number 
of small machines ; for pumping ; and many other purposes. 
Its accuracy does not affect what will be said, and the assump- 
tion is only made in order that we may deal with the worst 
conditions for starting. 


With a liquid resistance, the field being fully excited, the | 


usual V-shaped plate is slowly lowered into its trough, and 
the current gradually increased without jerks of any sort, 
until the motor has been brought up to full speed. А screw, 
or dashpot, is commonly fitted to prevent the action being too 
rapid, and it is then quite impossible for the most careless 
attendant to make the current reach 200 amperes, or in other 
words, to exceed the sparking limit of the machine. The 
amount by which the starting current exceeds the normal 
may, of course, be reduced to as small a figure as we please, 
by suitably increasing the time during which the motor is run 
up to speed. 

Now let us start the motor by means of a 10-ohm resistance 
frame, coupled up equally to an eleven contact switch, thus 
giving ten steps of one ohm each. The initial current at 
switching on is 10 amperes, rising approximately to 11, 12, 
14, 17, 20, 25, 88, 50, and 100 amperes at the successive con- 
tacts. The switch lever is now on the tenth contact, and the 
motor just on the point of starting. However careful the 
attendant may be, he has no choice but to move the lever over 
on to the last contact, cutting out the final ohm, and leaving 
the full pressure of 100 volts to work havoc with the brushes 
&nd commutator, causing them to cut for the rest of the run. 
Under these circumstances, the current probably attains a 
momentary value of several hundred amperes, and the motor 
only succeeds in getting away at all, owing to the very sensible 
heat capacity of the fuses. In addition to this, the brushes of 
the generator suffer, to say nothing of the severe mechanical 
strains over the whole plant. Even if the motor were able to 
get up to half-speed at the tenth contact, it could not fail to 
spark heavily, for there would still be an effective 50 volts at 
the eleventh contact, opposed only by the small resistance and 
self-induction of the armature. 

Enough has been said to show why the liquid resistance is 
so much better, electrically, than the multiple contact resistance 
which has been described, and it must already be evident that 
а different distribution of the 10 ohms over the eleven contacts 
would very materially improve matters. It remains for us to 
investigate what is the best possible arrangement of the resist- 


ance for minimising both the sparking at the brushes and the- 
sudden application of load on the generator. 

If our only care is for the motor, we shall naturally make 
the total starting resistance of such a value as to give 100- 
amperes on the first contact, and utilise all the ten steps solely 
for speeding up. If, however, it is undesirable to throw on 
more than 25 amperes at a time, we must make the total 
resistance equal to four ohms, and sacrifice three steps to 
raise the current to 50, 75 and 100 amperes in succession; the 
remaining seven steps being reserved for starting the motor, 
We will deal with this latter case as being the more practical. 

For the sake of convenience let us assume that the resistance 
of the armature, brushes, and leads is 0-1 ohm. This figure 
is perhaps a little high, but it is quite compatible with what 
has been said, and has the advantage of being а round number. 
Fig. 1 is a diagrammatic sketch of the switch giving the total 
resistance in cireuit at each contact, and the corresponding 
fluctuations of the current; whilst below are the numerical 
values in tabular form. We will now discuss the behaviour 
of the system under these new conditions. 

Having raised the current to 100 amperes in four steps, 
move the lever on to the fifth contact. There will be a 
momentary rise of current to 139 amperes, but the motor will 
rapidly increase in speed, reducing this to 100 amperes with a 
back E.M.F. of 28 volts. It might at first sight appear that 
by going to 189 amperes we had thrown on more than the 25 


DN 
M 
| 
Le 
8 

Amper. 8 


Ohins 


Contact .. єє is . 1 2 8 4 5 6 4 8 9 10 It 
Resistance a at e 4 2188 1° ‘72 »52 87 27 198 189 1 
Effective E. M. F. . . 100 100 100 100 72 52 37 27 198 139 10° 


Counter E. M. F. of Motor .. 0 0 0 о ?3 48 63 78 807 861 90˙ 


Fic. 1. 


amperes stipulated. This, however, is not the case, since the 
rise is only momentary, and in no sense equivalent to an 
increase of 89 amperes in the load. There is now an effective 
E. M. F. of 72 volts, and on going to the sixth contact the 
current rises to 189 amperes as before. A further increase of 
speed once more reduces this to 100 amperes with а counter 
E. M. F. of 48 volts. With an effective pressure of 52 volts we 
proceed to the seventh contact. Again the current jumps to. 
189 amperes and falls to 100 amperes, this process being 
repeated at each contact till the motor is up to full speed, and 
the whole starting resistance cut out. 

It will be seen that on no occasion does the current exceed 
139 amperes, provided sufficient time is allowed at each 
contact for the speed to increase. Even if the shafting or 
other load possesses considerable inertia, and the switch is 
moved more rapidly than desirable, i& will only cause the 
oscillations in the current to range from, say, 120 to 160 
amperes, instead of from 100 to 189 amperes. The main 
point is that the resistances all lie on a logarithmic curve, and 
аге so proportioned as to make all the impulses equal, and 
therefore of minimum value. The necessary calculations for 
obtaining the above figures are exceedingly simple, and may 
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be made in about five minutes with the assistance of a slide 
rule or table of logarithms. We have got two fixed points to 
work from, viz., the 1 ohm at the fourth contact, giving the 
necessary starting current of 100 amperes, and the 0:1 ohm at 
the last contact, corresponding to the line and armature resist- 
ance. By inserting six geometric means between these, we 
obtain the desired values for the six intermediate contacts. 

The simplest method of inserting geometric means is to lay 
а piece of paper along the scale of a slide rule, and make two 
pencil marks opposite the values of the first and last terms. 
"Then, with a pair of compasses, divide this distance up into 
the requisite number of equal spaces, and replace the paper on 
the scale, when the geometric means may be read off opposite 
the compass marks. This plan is especially to be recom- 
mended, both on account of its simplicity, and the way in 
which it evades the abuse of seven-place decimals. 


For a practical test under working conditions, and im 


unskilled hands, it would be only fair to provide the switch 
with a screw motion, like the liquid resistance. There is then 
little to choose between the two, as in either case it would be 
impossible to raise the current beyond the sparking point; 
whilst the advantages of a metallic over a liquid resistance 
are too obvious to be enumerated. 

Hitherto we have only considered the resistance as applied 
to a shunt motor, but it is clearly applicable to a series motor, 
under similar conditions, with equally good effect, the only 
difference being a slight rounding off of the serrated portions 


in the current curve by the self-induction of the field windings. 
The steps also may be made larger without fear of sparking, 
As ап increase of armature current is always accompanied 
by an increased strength of field. For regulating, too, the 
resistance has its uses, each step giving the same percentage 
reduction in speed. 

Before concluding, a few words should be said about the 
sparking at the switch contacts. With low pressures and a 
sufficient number of contacts any ordinary form of switch will 
last for years, a smooth file or emery cloth being applied 
occasionally. For higher pressures or very frequent use, the 
writer has devised a simple form of “ flicker” and sparking 
piece, shown in Fig. 2. A piece of brass rod is screwed into 
each contact, and the lever is provided with a pivoted brass 
finger and sprmg. This finger maintains the circuit till the 
brush has passed on to the next contact, when a quick break is 
effected. There is nothing special about it beyond the great 
ease with which the finger and pegs may be renewed. With 
careful use this switch is practically indestructible, but it is 
not by any means perfect ; for unless the lever is moved fairly 
on to any contact, the flipper will not engage on the peg, 
and consequently in the return motion an are will be produced 
at the main brush. 

A better, but more costly, form is one in which the main 
brush is worked by a screw, worm, or small pinion. Each turn 
of the handle moves the brush exactly one contact, and all the 
parking is taken up by a separate switch provided with easily 
renewable faces. This separate switch is worked either 
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directly by the handle or by a cam attached to it, and is so 
arranged, in connection with a pilot brush, that it maintains 
the circuit whilst the main brush passes from one contact to 
the next. In this case it is quite impossible to burn the main 
brush or any of the contacts. 

The ideal controlling switch must, however, do more than 
this. It must prevent sudden switching on. It must admit 
of slow switehing off for regulating, or instant switching off, 
in cases of emergency. It must automatically switch off the 
motor in case the supply fails, and it must be capable of these 
operations without arcing at the main contacta. 

There are on the market many switches which fulfil almost 
any three of these conditions, but the writer is not acquainted 
with one which fulfils all five. In view of the importance of 
these functions it is surprising that such a switch should not 
be in common use, at any rate on motors above 10 н.р. This 
is especially the case, since all the materials are in à manner 
ready to hand, and no ingenuity whatever is required to com- 
bine them. For example, let us mount on a piece of slate the 
screw switch just described, together with a magnetic cut-out, 
having a handle for use as an emergency switch. We have 
now complied with four out of the five conditions. То fulfil 
the fifth, we have only to add to the cut-out a trigger ог pawl, 
which prevents it being closed except when the screw switch 
is in the off position. This constitutes a controlling appa- 
ratus capable of being entrusted to a savage, and in its con- 
struction we have only used the following standard articles :—А 
screw switch fitted with & pilot brush and sparking cam, and 
a magnetic cut-out fitted with a locking trigger. 

This is only one example out of many, and the reader who 
is interested in the subject will find himself able to sketch out 
in a very short time several others giving the same results by 
different methods. 
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ARMATURE REACTION AND THE THEORY OF 
COMMUTATION. 


BY C. C. HAWKINS, M.A., A.LE.E. 
(Continued from page 15.) 


Reaction of a Group of Inductors.—Let us next pass to the 
consideration of a row of conductors on the surface of а core 
beneath a pole-piece, as in Fig. 5. If they are carrying a steady 


u^ ач —— — е ы 
, d e 


4g 


. 

ai / 
* ШШ 
10 ae v» 


4 
[1 
` 
» 
` NS 
` X * 
` 
` Ni 


E 


Fic. 5.—Superposed Magnetic Fields. 


current, their reaction produces on the field the same kind of 
effect as in Fig. 2, but on а larger scale. In the resultant 
field (Fig. 6) the lines are bunched closely together at the left 
corner, and are farther apart towards the right. The distri- 
bution of the lines is therefore altered, but again the total 
number of them is unaltered; by so much as the field is 
weakened at the corner / by just so much is it strengthened 
at the opposite corner t. Even if the field be actually reversed 
in direction at the corner l, the algebraic sum of the lines 
under the pole-piece will be the same. If, however, the wires 
be moved translationally along under the pole-piece, there will 
speedily be an alteration in the distribution of the lines, for 
the E.M.F. will drop as the wires come out from under the 
polepiece, and in consequence the current and its reaction will 
vary. 

Reaction of a liotatiny Armature with Brushes on the Line of 
Symmetry.—But the wires in Fig. 6 may also be taken to 
represent the development on the flat of one-half of an ordi- 
nary armature rotating in a two-pole field. In Fig. 7 let it 
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be assumed that the diameter of commutation corresponds 
with the line of symmetry (V 5) drawn vertically between the 
horizontal poles. The direction of the current in the wires on 
the left-hand half of the armature of the dynamo will be away 
from the observer as indicated by the crosses in the circles, and 
the left half will, therefore, correspond to the case of Fig. 5. 


Now, in the rotating armature, as wires pass over from the | 


left-hand lower quarter into the right-hand lower quarter, 
they are continually replaced by the entry of new conductors 
from the right-hand upper quarter into the left-hand upper 
quarter, the direction of their current being at the same time 
altered. Thus the reacting cause, being the bands of con- 
ductors on either half of the armature, remains stationary 
on the rotating core, and the displaced field also remains 
stationary in spite of the rotation. In this case, therefore, 
the instantaneous rate of cutting ?s altered if we consider any 
one inductor ; but its average rate is unaltered, and the instan- 
taneous rate for the whole group of inductors under one 
pole-piece remains the same. If the instantaneous E.M.F. 
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Fic. 6.— Resultant Field. 


produced by an inductor in different positions on the core 
be measured, it will be found to increase in value as its 
position is advanced from / to t. Thus, if the voltage added by 
а loop at any position be measured by means of a voltmeter 
attached to a pair of small brushes which are moved round the 
commutator, the curve obtained rises gradually as the corner t 
of the pole-piece is approached,* and this shows that it is 
Ше modified field which is actually cut by the inductors. 
Still, however, under the assumed conditions there can be no 
alteration in the total number of lines cut (neither increase nor 
decrease) due to such reaction. E.., to take the case first on 
the basis of two co-existent fields (Fig. 7), there is the same 
impressed E.M.F. due to the unmodified field ; there is also 
the cutting by the inductors of the cross field, but every line 
which issues out of the left-hand lower quarter cireles round 
and enters the core again in the opposite direction in the left- 
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Кто. 7.—Superposed Magnetic Fields. 


hand upper quarter. Hence any increase in the E.M.F. of 
the left-hand lower quarter is exactly balanced by an equal 
decrease in the E.M.F. of the left-hand upper quarter, and 
rice versá for the right-hand half of the armature. Thus, the 
joint E. M. F. of all the inductors is entirely unaltered both in 
average and instantaneous values. If we take the resultant 
field which is actually cut, the same result must, of course, 
follow. In Fig. 8 the resultant field is shown, from which it 
will be seen that the neutral line nn is displaced forwards; 
but the passiveness of the inductors between nn and V S, which 
are now generating а back E.M.F., and the lesser activity of 
the inductors under J“, together balance the increased activity 
of the inductors under the corners t, where they are cutting 
the strengthened part of the field. Thus the inductors only 
cut their own lines in the sense that in certain positions on 


* For such curves sec Hopkinson, “ Papers on Dynamo Machinery,” 
p. 142, ff. 
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the armature they are cutting more, and in other positions 
are cutting less than would be the case if armature reaction 
were absent. 

The Interpolar (raps and Neutral Line.—It may, in passing, 
be worth while to recall clearly and in detail what is the 
nature of the neutral line and the field at the interpolar gaps 
in general. 

If the pole of an electro-magnet be brought near to an iron 
armature, or keeper, so that lines of induction pass through an 
air-gap from the one to the other, it is well known that 
even though the facing surfaces of iron may be of precisely 
the same dimensions and exactly opposite to each other, yet the 
lines in their passage through the air are not confined wholly 
to the space which corresponds to the outline of either face.. 
Round the edges of the gap the lines are spread outwards, and 
form а fringe. Still more is this so when, as is usually 
the case in dynamos, the opposing surface presented by the 
armature exceeds the dimensions of the polar face properly so 
called either in width or breadth, or both, and the two are 
separated by an appreciable air gap. Thus in the ordinary 
two-pole dynamo, with cylindrical armature, from the parallel 
edges of each pole there extends a fringe of lines curving into 
the cylindrical surface of the core and reaching outwards & 
considerable distance beyond the actual bored face of the pole. 
If the distribution of the lines in the interpolar gaps were 
explored we should find that, as we pass out beyond the polar 
edge, the field grows weaker more or less rapidly according to 
the design ; at the same time the length of path of these lines 
within the armature core gets less and less, until at some point. 
they just dip into the core only to rise out of it again to con- 


Еа. 8.—Actual Field with no Lead to Bru shes. 


tinue their path through the air into the other pole. Outside 
the core a weak field of leakage lines passestthrough air alone 
from one pole tip to its opposite neighbour, but with reference 
to an inductor on the surface of the armature, the field 
changes its direction at the point where the lines barely enter 
the core. Thus, were the magnetic lines visible to our eyes, 
we should see th«t there is, indeed, a neutral line on the 
armature surface, but that, strictly speaking, there is no 
neutral space of zero field; there can only be said to be such 
by contrast with the strong field which exists beneath the 
poles. 

The Division of Back and (‘ross Armature Ampere-turns.—In 
the last diagram the brushes were assumed to be on the 
vertical line of symmetry, and we were really concerned with. 
an armature which had only cross ampere-turns. We 
know, however, that for any but very small loads, the brushes 
of an ordinary dynamo must be advanced ahead of the vertical 
line of symmetry, and, further, the expressions back and 
‘‘cross”’ ampere-turns of the armature have passed into the 
stock phraseology of the dynamo designer. How, then, does 
this new position of the brushes affect the case, and can the 
sharp distinction between certain armature-loops as back and 
certain others as cross ampere-turns be justifled ? 

Strictly speaking, every conductor on the surface of the 
armature core may be said to have relatively to a given field 
both a cross and a direct magnetising effect, although one or 
other effect predominates as it approaches either the neutral 
line of the field or the line where the field bifurcates into two 
halves to pass through the two paths of the armature core ; it 
is only when actually situated on one or other of these 


— — — Eee — 


diameters that it has a direotly magnetising effect, or, on the 
other hand, is a pure cross turn, the other effect vanishing to 
zero. Under direct magnetising effect” is included either a 
forward or a back effect, since these directly increase or 
decrease the total number of lines passing from pole to pole, 
while a cross effect merely displaces the lines without affecting 
their number. Let that be called Ње “ trailing” pole-tip 
from beneath which a wire emerges immediately prior to its 
being short-circuited, as opposed to the leading pole-tip 
which is ahead of the line of symmetry in the direction of 
rotation. In Fig. 9, taking any conductor such as 6, it tends 
to set up a field somewhat in the direction shown by the dotted 
circles; if we carefully compare this with the direction of the 
main field shown by heavier lines, it will be seen that over the 
two air-gaps of the local circuit it is, roughly speaking, opposed 
to the direction of all lines passing out of the core above itself, 
and assists their passage out of the core below itself. In the 
iron of the pole-piece it tends to help the lines onwards and 
upwards, and in the iron of the armature it tends to drive the 
lines downwards through it. It thus has a distinct cross 
effect, forcing the lines down towards the trailing corner t, but 
also in the armature core it partially assists the passage of the 
lines through it. 

Such is the effect of the single wire 6. But now let us 
take the other wire 15 which occupies the same position rela- 
tively to the trailing half of the same pole-piece as 6 does to 
the leading half. This again, over the air-gap and the iron 
of the pole piece, has exactly the same effect as 6, viz., driving 
the lines downwards towards the trailing corner t, but in the 
armature its tendency is in the main opposed to the general 
direction of the lines through the core. "The back effect of 15 
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Fia. 9.— Back and Cross Effect of Single Conductors. 


is thus precisely equal to the forward effect of 6 ; but though 
the two exactly neutralise each other во far as any direct mag- 
netising effect on the field is concerned, their cross effect in 
displacing the field forwards in the direction of rotation is 
added.  Precisely the same reasoning may be applied to every 
other pair of conductors such as 1 and 20, which are symme- 
trically situated relatively to the leading and trailing corners 
of the same pole-piece, and are carrying currents in the same 
direction ; and also to the conductors on the other half of 
the armature, save that now the wires in the lower quarter 
assist the lines, and those in the upper quarter check their 
passage through the core. In а wire such as 1, which is 
very near to the vertical line of symmetry, there is а very 
weak cross effect owing to the length of the air-path about it, 
but a strong forward effect since its loop directly embraces 
the iron magnetic circuit. This latter is, however, neutralised 
by wire 20 which has an equally strong back effect. Wires 
on the vertical line alone have a purely back effect with rela- 
tion to the external unmodified field, and those on the line at 
right angles to the vertical alone have a purely cross effect, 
since there the lines of the unmodified field are separated into 
two groups to pass through the two halves of the armature 
core, none passing through an horizontal loop. 

[action of a Rotating Armature with Lead given to the 
Brushes.—It must here be repeated that in Fig. 9 the diameter 
of commutation has been assumed to coincide with the vertical 
line of symmetry. But in the working dynamo, even at very 
light loads there is some displacement of the field due to the 
cross ampere-turns, and the diameter of commutation must 
be advanced at least as far as the neutral line in order to avoid 
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sparking. We have therefore to proceed to the case of the 
ordinary dynamo in which the neutral line is displaced ahead 
of the vertical line of symmetry, and the diameter of commu- 
tation coincides with the resultant neutral line of zero field* 
(Fig. 10). The same principles as have been above applied 
again hold good, but the necessity of taking pairs of wires 
which are symmetrically situated on either side of a medial 
line with respect to the same pole must be especially 
insisted on. 

(1) On the Basis of two Superposed Fields. — First, on the basis 
of two fields—the one symmetrical and horizontal, the other, 
a cross field, symmetrical on either side of the vertical—let us 
start with inductor 1 (Fig. 10). This has a combined cross and 
forward effect ; it would, however, be wrong to balance it with 
20, since the air and iron paths presented to them are not exactly 
alike. It must be set against 12, which is exactly symmetrically 


l 
Fie. 10.—Forward Lead of Brushes in Ordinary Dynamo. 


situated. Then, as before explained, the forward effect of 1 
is neutralised by the back effect of 12 and so with the other 
pairs of wires included within the arcs Dog and poC. All the 
loops, therefore, embraced by these arcs have a purely cross 
effect on the symmetrical field. There are still, however, 
left unaccounted for the loops between Dp and qC. Now 
in these, since the direction of the current is opposed on the 
two sides of the core, there can be no balancing of the effect 
of one by the effect of another on the opposite side. Any 
wire 8' (Fig. 11) on the trailing side of V Б tends to oppose 
the passage of lines through the core, and to oppose their 
passage through the air-gap on its trailing side, and to 
assist their flow in on its leading side; i.e. it weakens 
the field behind it and distorts it forward in the direction 


Fig, 11.—Back Ampere-turns. 


of rotation. But the cross effect of 1’ exactly cancels out 
that of 8’; for 1’ being on the leading side of VS not only 
opposes the passage of lines through the core, but also 
opposes their passage through the air-gap on its leading side, 
and assists their flow outwards on the trailing side; t.e., it 
would weaken the field ahead of itself, and tend to lessen 
any displacement of the field in the direction of rotation. 
Thus the combined effect of 1’ and 8' becomes purely back, 
weakening the useful field and tending to increase the leakage 
outside the core. The same applies to every pair of wires 
symmetrically situated relatively to the trailing and leading 
corners of opposite pole-pieces. The joint effect of the back 
turns is illustrated by the lightly dotted lines in the lower half 
of Fig. 11, from which it will be seen that it is symmetrical 


* The accuracy of this statement will be considered in the second half 
of the present Paper. 
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with the unmodified field: the back effects are added, and 
their cross effect disappears. The loops between Dy and 90 
(Fig. 10) are thus accounted for, and are simply back ampére- 
turns weakening the symmetrical external field, but leaving 
it undisp'aced. Upon this weakened but symmetrical field react 
the cross loops between Dg and pC. Now, so far as the symme- 
trical tield is concerned, all the wires within 2A, or twice the 
angle of lead, are entirely inactive, since any E. M. F. generated 
by those on one side of V 5, e.g., between Vp (Fig. 10) is neutra- 
lised by an equal counter E.M.F. generated by those on the 
other side-—.e., between V D. As regards the cross fields due 
to the cross loops (Fig. 12), the wires within 2A generate a 
forward E.M.F. by cutting it, but as this forward E.M.F. 

is only due to their cutting the weak fringe of the cross-field 
outside the polar faces, it cannot balance the loss of E. M. F. due 
to the weakened field which the cross inductors are cutting, 
and also the absence of any useful E. M. F. due to the cutting 
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© Fig. 12.— Forward Lead in relation to Cross. field. 


-of thé external field by the loops between Dy and 4C. If the 
‚ armature current be great, and the cross-field is, therefore, 
large, the weàkening &etion of the back turns is also propor. 
tionately great, and thése will influence the whole of the polar 
area beneath which are the cross inductors. The further the 
briishes are Shifted forwards the greater the weakening of the 
symmetrical field cut usefully by thé cross inductors ; the less 
also afe the cross ampere-turns, so that their ‘action on tlie. 
back turns cannot supply the double deficit of E. M. F. due to 
the two causes mentioned above. Thus the only possible 
.efféct of a forward lead of the brushes in a dynamo must be a 
decrease in the total numbef of lines crossing from pole to 
pole, and a consequent reduction in the E. M. F. as compared 
with the E. M. F. due to the same winding and field excitation, 
with the brushes оп the vertical line of symmetry. 


Fic. 13.—Cross-field on either side of D C. 


(2) On the Basis of Resultant l'ield.— The same result is also 
-deducible if we consider the resultant field, although not in so 
simple a manner. Tlie cross magnetising forces must now be 
estimated: along lines (Fig. 18) which are similarly distributed 
on either side of D C (instead of about V S), and the back 
magnetising forces along lines which are roughly at right 
angles to the former. On this account, conductor 1 cannot be 
so simply balanced against conductor 12 (Fig. 10) as regards 
their direct effect, owing to the different nature of the paths 
followed by the lines near them or the unsymmetrical distri- 
bution of the cross-field. Neither, again, can conductor 1' be 
s» simply balanced against conductor 8' as regards their cross 
eilect. Thus, when pictured as immersed in the resultant 
field (ep. Figs. 3 and 13) all the conductors are seen to have 
a cross e fect, even those which we have before regarded as 


|. present case must be less. 
.have a forward lead, there can. only be a decrease in the 
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pure back turns. But when the cross magnetising fo:ces are 
thus estimated along the lines of Fig. 18, each half of the 
cross-field being symmetrical about D C, we know that their 
displacing action has no effect on the E.M.F. of the machine, 
since if more lines are being cut in one quarter, less lines are 
being cut in another. The corollary of the fact that under 
this point of view all the armature current-loops have some 
cross effect is the corresponding fact that when the diameter 
of commutation coincides with the neutral line of the resultant 
field, as we are now supposing, ali the wires are active 
inductors (see Fig. 8); any E. M. F. generated by the wires 
cutting the lines may be small, but whatever it is, it is in the 
right direction. бо long as there are any lines passing into 
or out of the core among the back turns, they are active 
inductors to some slight extent. The activity of the back 
turns as inductors is, in fact, a measure of their cross effect ; 
for if no lines extended outwards from the pole-tips as з fringe, 
they, тоша be pure demagnetising loops. Any loop ag it 
moves -forwards away from the trailing corner of a pole 
has less. distorting force and more back force, since it 
embraces more and more of the lines of the field; so that | 
practically the loops between Dp аге the chief back loops. `.. 
But the converse of the above, viz., that all the loops— 
even the chief cross: Іоорв — have 3 slight back effect on the 
resultant field. is equally. true. The cross-magnetising com- . 
ponent does not exhaust the magnetising.force of the armature . 
turns; the directly demagnetising component is left, which, 

causes the tota] number of lines from pole to pole to be less. 
All these are usefully cut, but so wQuld be the stronger field 
which would exist if the brushes were on the vertical ine of; 
symmetry. and it is therefore evident that the E. M. F, in our 
So long, therefore, us the brushes 


E. M. F. due to the direct back effect of the loops between twice 


the angle of lead. 


The above diagrams will have shown how the conductors on 
the armature of an ordinary dynamo carrying a steady current 
react on the field which produces that steady current, and, 
further, how they may and do in a sense cut their own lines, 
but nerer in the sense of thereby producing any increase of 
E.M.F. Under no cireumstanees, therefore, can the actively 
inductive portion of the winding also magnetise the field and 
So increase the total number of lines cut. 


(. To be continued.) 


 COATBRIDGE: OLD AND NEW. 


It is somewhat melancholy to have to igata as old and. 
obsolete at Coatbridge electric supply station a condition of 
things which in its prime was held by many high authorities 
to represent the van of progress. When the inauguration of 
the interesting Coatbridge gas engine station took place, at 
the end of March, 1894, it wis proclaimed that the old order 
was changing, giving place to the new; that steam, as an 
intermediary agent in the production of electric power from 
fuel, was doomed ; and that henceforth the internal combus- 
tion engine and its ally, the gas generator, were destined to 
supplant unscientific and wasteful steam plant. It is melan- 
choly, therefore, to contemplate the new order having changed 
and given place to the vid—the néo-engineering of the internal 
combustion engine collapsing, albeit if only for a t'me, before 
the defensive strength of the time-honoured boiler and steam 
engine. We say if only for a time, because we still believe 
and maintain that there are, in the internal combustion 
engine, latent and but partially developed merits which are 
necessarily absent where steam is used, and which in the 
future, remote or near, will surely be developed to а prac- 
tical and commercial success; that, in fact, the failure of 
the gas engine, in each and every case where its use 
in electric supply stations has been abandoned, has arisen, 
not because of any fault inherent to its use, but because 
of defects which offer no insuperable obstacle to the 
skill of the engineer to remove them. At Coatbridge, gas 
engines which were run for a period of sama 15 months 
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were eventually. condemned and replaced by steam plant.; 
and we think that when the particulars’ have been placed 
before our readers they. will be able to judge that, in this 
particular instance, the change was well advised, and one that 
effected a substantial improvement in Ше working of the 
station. But the causes which led to the change were such 
as to furnish no evidence of any: inherent unsuitability of the 
gas engine; and, on the contrary, when examined in detail 
they give good reason for expectation that the gas engine may 
in the future be adapted to the requirements of a system of 
electric supply, even of such as is in use at Coatbridge. 

But Coatbridge is not the only place where gas plant, 
having been used for generating electric power for public 
supply, has been abandoned irí favour of steam engines; and 
we may mention that at Morecambe, and Belfast also, it has 


which was grooved for ropes. 
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room, at that. time, cbmprised three generating sets: (Fig..1), 


each consisting of a 120 н.р. gas engine, roped-geared to 
‘a 50-kilowatt Mordey alternator. 


The. gas engines were 
double-acting, two-eylinder, side-by-side ty pe, and - they worked 
on the Otto“ cycle, the speed being 180 revolutions per minute. 
The governing of these engines was by ‘graded charge, down 
to one-third. of full power, below which explo-ions were missed. 
Each engine shaft carried three flywheels, the middle one of 
It should be mentioned that 
the system was arranged for the alternators to be run in 
parallel. Gas fuel for these engines was generated from 
anthracite in a couple of generators somewhat resembling the 
^ Dowson ” generator, and the composition of the gas was gub- 
stantially the same as ‹‹ Dowson?’ gag. - There were two small 
vertical boiléts for supplying steam to the gas generators and 
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Ет. 1.—Coatbridge Gas Engine Electric Supply Station. 


been decided to adopt steam. To follow in detail the causes 
which have led to these changes would lead us too far from 
the main theme of this article, viz., the use of gas and steam 
at Coatbridge; but we may here, in passing, observe that at 
neither of the places can the conditions of failure be held to 
have condemned gas-engine working in toto. Pretty much 
the same causes have operated in every case; so that from a 
study of the progress of Coatbridge. we may learn much of 
what has led to failure in other places. 

.Before proceeding to analyse and discuss the working of 
Coatbridge station since its inauguration, it may be of interest 
to give a short description of the station as it existed when 
run by gas power, and as it exists now that it is run by steam. 
In an article in Zhe Electrician, Vol. XXXV., p. 852, in a 
series on Gas Engine Electric Supply Stations, we described 
ihe Coatbridge station. The equipment of the machinery 


for starting the engines. A small 
regulate the supply of gas. | 

From March, 1891, un'il the end of June, 1895, Coatbridge 
station was run on the plant just describéd, the load on the 
station being so small as, not altogether unfortunately, to 
obviate the engines being run very often with the alternators 
in parallel; for during the greater part of the time one alter 
nator sufficed. -There were times, however, when the alter- 
nators were run in parallel, sometimes fairly successfully, at 
other times, we fear, with not altogether desirable conse- 
quences. At the beginning of July, 1895, the gas plant was 
thrown out of commission, the new steam plant, which had 
been erected during the previous few months, being ready for 
work. This plant, the same that is now in operation, comprised 
two Lancashire boilers(Fig. 2) and three vertical compound non- 
condensing Brush steam engines(Fig.3). Eachboiler measures 


D 


gasholder served to 
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26ft. in length and 7ft. in diameter, and is provided with two the full year's working under steam, in 1896. The year 1895 
Vicars’ mechanical stokers, the hoppers of which are stoked | is a composite period, the first half representing gas practice 
by hand from the boiler front floor. A bituminous slack coal | and the latter half steam practice. Inasmuch as it represents 
is burned, costing 4s. 6d. per ton delivered, and an average | results lying intermediate between the other two sets of results, 
evaporation of 7lb. of water (feed temperature 120'F.) is it tends to confirm the conclusion that the introduction of 
obtained. The feed wafer is supplied by means of a three- steam has effected an improvement in the financial results. 
throw direct-coupled Brush steam pump, the steam consump- | It will be noticed that the output of the station was much 
tion of which is found to be very moderate. The system of | lower in 1894 than in subsequent years ; and it may be thought. 
steam mains is well arranged, and consiste ofa ring suspended ; that this renders the comparison unfair to the gas-power 
against the partition wall, between the boiler and engine rooms, | system. We believe, however, that not a little of the improve- 
with separate single branches to each boiler and to each engine. ment in the output of the station is attributed by its managers 
The engines are each of 100 н.р., and run at 208 revolutions to the greater confidence consumers have acquired since it has 
per minute; they are of the usual vertical marine type, made | been run by steam. Be this as it may, we are compelled to 
by the Brush Company, and are fitted with powerful crank- take the figures as they stand. One of the most startling 
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Fia. 2.— Boiler House at Coatbridge Station. 


shaft governors of the Raworth pattern. Up to the present | facts shown in Table I. is that the gas engines cost much more 
these engines have worked non-condensing ; but there is now | for fuel than has the steam plant. In face of the fact that it 
in course of erection a Worthington tubular surface condensing | is claimed as the chief advantage of the gas engine that it is 
plant, which, when it is put into service, may be expected to | thermodynamically a much more efficient motor than the steam 
effect a considerable saving in steam. Adjoining the | engine, this result appears at first sight inexplicable. But 
machinery room is a spacious and well-equipped testing room, | the explanation lies in the comparatively high price paid for 
shown in Fig. 4. fuel for the gas generators, by reason of the necessity to use 

We may now compare the results of working under the two , smokeless anthracite rather than cheap local bituminous coal. 
régimes, that of gas with that of steam ; and for the data which | We understand that during the greater part of the time of 
enable us to do so we are indebted to Mr. A. J. Lawson, of | using gas power a price of 18s. per ton was paid; whereas 
the County of London and Brush Provincial Electric Lighting | now local slack costing but 4s. 6d. per ton is used. Estimating 
Company. The main elements of the comparison are best set | the weights of fuel used in the three periods, we arrive at the 
forth in tabular form, and are shown in Table I. following results :— 

It is somewhat to be regretted that it is impossible to present | 1894 1896 
our readers with the results of a separate and complete year's —. | „„ 
working of the gas engines; but the nine months of 1894 | Coal, in tons per annum ........................... ` 2944 944 
afford means for an approximately correct comparison with Coal per unit generated, in pounds... ... | 24 
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| 
Table 1.—А Comparison of Costs of Working of С‹агїйде making price to the sub-station. Were fuel gas supplied to 


Fleetric Supply Station running by (ras Power anl ly Steam 
Power. 


— 1894. | 1895. | 1896. 
Period of steam-engíne running з July to Dec. Jan. to Dec. 
Period of gu- engine runnfhg... | April ш Dec. Jan. to Jun x 
Units generated .................. 25,000 51,020 59,600 
Cost of fuel ........ ............... £265 £305 212 8. 44. 
Coat of fuel per ton, for gas 188. 18s. 2 
Cost of fuel per ton, for steam 9952 4s. 6d. 44, ба 
Cost of oil, waste, stores, &c. ... £130 £160 £84 
Salaries and wages at station ... 48757 £482 £500 
Salaries and wages on mains £182 £142 £106 
Net loss on year's working ...... £1,000 (9 months) #1,4-1 £665 
Cost = a per pan generated 2:5454. 1°436d. 0°856d. 
Cost il, waste stores per 0-763d 5384 
PA sd. pecie F 1254. ` | 0 : 
salaries and wages at atation " 
per unit generated. ............ то. 2814, 2084. 
et loes per unit generated 964. 6:884. 2:678. 


i the Belfast station at cost price, the annual expenditure for 

fuel would be much lower than 1¢ would be if steam were to 
de adopted. We have thus far digressed in order to show 
| what have been the real causes of failure of gas-engine electric 
| supply stations, as regards expenditure for fuel; and we main- 

tain they are such as to allow room for reasonable hope that 

such stations will one day be worked at a profit. | 
We now come to the important item of “ lubrication," the 

expenditure for which has told so heavily against the success 
of the Coatbridge and other gas-driven stations. Table I. 
shows that in 1894 this cost 1:25d. per unit generated, as 
| against only 0-888d. in 1896. Apparently this is conclusive, 
‘and the high figure of 1:25d. per unit seems a damning 
charge against the gas engines. Looking into the matter 
| more carefully, however, we find extenuating circumstances 
that may claim to modify our judgment. The item of 1:254. 
includes not only lubricating oils for the cylinders and bear- 


| 


Fic. 3. —Costbridge Remodelled Steam-Driven Electric Supply Station. 


Thus we see that the present steam plant, working non- 
condensing, consumes nearly 88 per cent. more fuel than the 
abandoned gas engines ; although both steam and gas engines 
appear to have consumed an extraordinarily large amount. 
If, then, the fuel gas could have been generated and used as 
efficiently from cheap bituminous fuel, the gas engines would 
have proved less costly than steam power in this respect. 
The mistake, so far as this particular is concerned, lay in the 
adoption of a generator requiring expensive anthracite, rather 
than in the use of gas engines. If it is believed that the 
results at Belfast, where bituminous fuel gas is used, annul 
this reasoning, we call attention to the fact that at Belfast 
coal gas is sold to the electric supply station at a price which 
leaves a very liberal margin of profit to the gasworks account, 
and that in supplying energy (whether as gas or in any other 
form) to a mere sub-station it 18 not usual to charge a profit- 


* Exclusive of wages paid to gas-engine attendants. 


ings, but also such necessaries as ignition tubes and material 
for the gas scrubbers. When we visited Coatbridge in the 
early part of 1895, the gas plant was in full swing, and the 
expenditure at that time on the items just named may, we 
think, be taken as average and typical. At that time no less 
than £1. 1s. per week was being paid for ignition tubes alone, 
four new tubes being used on each engine every day. The 
lubricating oil was used as plentifully as the gas engines 
required, but it was not refiltered nor used over again; во 
that the item of £1. 12s. per week on this score might easily 
have been reduced, without the engines having to suffer in 
consequence. For cylinder oil 2s. 6d. per gallon was paid, 
the price of the bearing oil being, however, lower than this. 
The sum of 2s. 6d. per week was paid for sawdust, for replenish- 
ing the gas scrubbers of the Dowson generators. Sufficient 
has been said to enable anyone familiar with gas engine prac- 
tice to realise that the high cost of oil, &c., at Coatbridge does 
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not. count i in the general argument against gas-engirie stations. 
In the pioneer days of this type of station these costs might 
have:been difficult to diminish to апу great extent; but 
nowadays they might be ent down to considerably less than 
one-third.: 

. Itis to be regretted that the IN circumstances attending 
thé change from gas:to steam plant do not permit of any 
useful or instructive deductions .as to the: relative capital 
outlays in the two cases.. By special arrangements, ‘the 
Scottish- House-to-House Electricity Company obtained the 
steam plant for considerations which possess no general 
interest. The prices of gas and: steam plant, however, are 
well ascertained; and anyone wishing: to arrive at а general 
comparison in this respect will: have no difficulty in doing so. 
Beyond doubt, any such. rcp must show gas plant in 
the more favourable: light. © - 

The last item in Table I. to which we wish TN relates to 
sumé paid for wages and salaries. ' This item is not quite com- 


confess that Coatbridge station is a much less noisy place ай 
it was during the gas-engine days; and it will probably have 
to be admitted that, on the whole, gas engines are more noisy 
than steam engines, except at starting. Much may be done, 
however, to minimise noise by. means of silencers, .especially 
where several gas engines exhaust into one and the same main 
pipe. The difficulty of starting gas engines is scarcely ап 
objection where & large plant is laid out, as it does not exist. 

The difficulty only occurs in small isolàted plants, where the 
engine is too large to be started by hand, and where the cost 
of a reliable starter is a consideration. In stations where 
there are several large engines the extra cost of a mechanical 
starter. is a trifling matter, whether it take the form of an air 
compressor, or of an explosion apparatus attached to each 
engine, or of an arrangement of switches for starting: elec- 
trically. In any case, the most clumsy arrangement for start- 

ing a gas engine is less wasteful of time than getting a fresh 
boiler into commission. Probably the most serious objection 
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‚ Fro, 4.— A Corner of the Testing Room at Coatbridge Station. 


plete, as a proportion of wages was paid by the contractors to their 
attendants who ran the gas engines. The decrease in this item, 
as shown in Table I., therefore, can reflect no discredit upon 
the gas engines, but can only be taken to indicate a somewhat 
improved efficiency in administration and management 
matters which lie outside the question of the suitability of gas 
engines for central stations. We feel sure that those who 
‘know most intimately the history of Coatbridge station will 
admit that there have been circumstances leading to abnor- 
mally large outlays in these directions that cannot be put in as 
evidence against the general practice of gas-driving. 

Finally, we must consider those apparent defects in gas- 
engine working which are not evident in Table I., but which 
might be held to render the practice inherently objectionable. 
Among such defects ‘are the following :—(1) Irregularity of 
“speed, (2) imperfections of working on reduced loads, (8) 
difficulty in starting, aud (4) noisiness. We must certainly 


to the gas engine arises from its behaviour ata low fraction of 
full load. If governed by a graduated charge of fuel and air, 
and working on ће “ Otto” cycle, the consumption of fuel 
rises at an extremely rapid rate as the load falls towards zero. 
If, on the other hand, a better economy of fuel is obtained by 
miss-fire governing, the straight-line regularity in the law of 
its consumption is mocked by the absence of any regularity 
whatever in the speed. This defect is all the more serious 
when the engines are driving dynamos without battery storage, 
and more especially when the machines are alternators coupled 
in parallel, this last being the condition that existed at Coat- 
bridge. 

Lest it should be thought that in banging to light the fore- 
going facts connected with the failure of the Coatbridge gas- 
engine station any discredit is cast upon the firm of engineers 


who built the gas plant, we hasten to express our conviction 


that this is not the case. Messrs. Dick, Kerr and Co. deserve 


ee 
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great credit and praise for undertaking the difficult and com- 
pletely pioneer work of engineering a gas-driven paralleled- 
álternator station, a task for the requirements of which they 
could have possessed no direct data, and for attacking which 
they displayed a large amount of engineering pluck and skill. 
If they have not succeeded in making а complete success of 
the work, they have at least the satisfaction of having taught 
engineers that such a station is not inherently a commercial 
impossibility; and engineers of gas-driven stations in the 
future will have much to learn from the history of Coatbridge 
station. 

In order to show the character of the load on Coatbridge 
station at the present time, we publish, in Fig. 5, & typical 
load diagram. 
Y Midnight. 


Amperes. 


Output, 520 B. T. U. Max. Load, 68°95 Kilowatts. Min. Load, 4:12 Kilowatts. 
Load Factor, 35°8 per Cent. 


Fig. 5.—Load Diagram of Coatbridge Electric Supply Station, 
December 26, 1896. 


Our best thanks are due to Mr. A. J, Lawson, of the County 
of London and Brush Provincial Electricity Supply Company, 
for providing. us with the financial data upon which our article 
is based, and for the photographie illustrations of the re- 
modelled station; also to Mr. Francis Teague and Mr. G. О. 
Laird, for their kindness in shawing us their station on the 
occasions when we have visited Coatbridge. 
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THE SERULLAS PROCESS OF GUTTA-PERCHA 
| EXTRACTION. А f 


It is well-known that no substitute has been found to replace 
gutta-percha as an insulator for submarine cables, and although 
this is the industry which consumes the largest quantity, there 
are many others which require considerable supplies—five tons 
per annum, for instance, being made into golf balls in this 
country. The Jsonandra (uta does not yield the gum until it 
in 17 years old, and then it is frequently cut down to collect the 
rap, or, if tapped, 17 years must elapse before the gum сап be 
again collected. The tree only yields seed at 30 years. It is no 
wonder, therefore, that the price of the best gutta-percha has 
steadily increased to its present rate of from 9d. to 6s. per pound, 
while there have been instances of 30s. per pound being paid for 
the highest quality. 

The new process, which bas been frequently alluded to in these 
columns, devised by Prof. Serullas and M. Hourant, consists in 
extracting the percha from the leaves and twigsof the trees. To 
work the process а company is being formed, which has acquired a 
concession from Sir Charles Brooke, G.C.M.G., for the exclusive 
right, subject to a royalty, to collect tho leaves and twigs of the 
trees in the foresta of Sarawak, Borneo, which cover a million 
acres. The leaves, after being dried, are first ground to а fine 
powder and mixed with one-tenth of their weight of caustic soda, 
dissolved in water and heated to boiling point. 

А small party of cable men were invited to see the remainder of 
the process carried out by Prof. Ramsay at University College 
Laboratory on Tuesday last. A small quantity of the powdered 
leaves was placed in a large flask and a quantity of toluene, one 
of the products of the distillation of coal-tar, added. The flask. was 
then kept in a boiling bath for about 15min., when the liquid was 
poured off, and acetone, a volatile liquid which has come into 
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considerable use for the purpose of dissolving gun-cotton employed 
in the manufacture of high explosives, was added and the liquid 
‘agitated. After a little time the gutta-percha was precipitated in 
a white flaky form. After being filtered out the preqjpitate 

was washed to get rid of the acetone, and being kneaded by hand, 

quickly assumed a homogeneous form, exhibiting the characteristics 
of gutta-percha in the soft state—elasticity, pliability, plasticity, 

and toughness—showing no tendency to crack when doubled. It 
was then heated for five minutes to 100°C., and on being again 
kneaded quickly resumed its former properties. It soon assumes 
considerable hardness, and resists oxidation under the action 
of ozone. А 

Of course, in regard to expensive articles like submarine cables, 
no ore likes to try experiments with new materials on a large 
scale, and time alone is the absolute test, but there appears to be 
every probability that the new gutta-percha will prove to be 
durable, Modern cables, with their large copper conductors and 
relatively small covering of percha, require an insulator of great 
toughness and pliability, with a minimum of liability to crack—in 
fact, the mechanical qualities are as important as the electrical— 
and the new process, while very e and instructive in 
itself, bids fair to produce a gutta-percha which will be of great 
commercial value for ita purity, and for mixing with inferior kinds. 
' The process is said te be economical, ag it can be carried out in 
closed vessels, and the greater part of the solvents recovered. The 
! acetone distils over at 58˙C., about 75 per cent. being available for 
! using арвїп, while practically the whole of the toluene, whith boils 
‘at 110°C., is collected. A | 
Prof. ltamsay's analysis of the naturally dried leaves is as. 

follows :— | 


Water oido da 8 3 19°92 per cent. 
Extractive matter removed by caustic вода ...... 5500 „ „ 
Gült e ТТ 961 „ „. 


It will be seen, therefore, that the dried leaves contain close 
upon 10 per cent. of percha. : | 
` While his analysis of the best ordinary gutta compared with that 


produced by. the new process are as follows :— 


Ordinary. New 
Pure percha, 75 to-82. per cen q . 83 per cent 
Albane 19 to 14 „ o . 128 „ 
. Fluorile CHO A з сша ш 42 „ 


It is estimated, with a liberal allowance for the cost of, the 
reagents and the whole process, that percha can be chemically 
produced at a cost of not more than 1s. 6d. per pound, aud should 
this be borne out in practice, and the product prove durable, there 
is no doubt a good prospect before the сюре The new gutta 
has been very fayourably reported upon by Lord Kelvin, who has 
tested 70 metres of copper wire coated with it, and also by Dr. 
John Hopkinson. 


MEETINGS OF SCIENTIFIC SOCIETIES, &с. 


(80-day) FRIDAY, May fth. 
| INSTITUTION OF JUNIOR ENGINEERS. ‚ 
8 p.m. Meeting at the Westininster Palace Hotel. ^ Paper to 
be read and disoussed, * Electrical Railway Signalling,” 
by L. G. Ferriera, | 


SATURDAY, May 8th. | n | 
z | INSTITUTION OF ELECTRICAL ENGINEERS. 
11 өт. Students’ visit to the Great Eastern Railway Electric 
Light Station. Meet outside Telegraph Office on 
Platform 9, at 11 o'clock. І 
TUESDAY, Мау 11th. 
- Iron AND STEEL INsTITUTE. 
10.30 a.m. Annual Meeting at the Institution of Civil 
Engineers, 25, Great George-street, Westininster, S. W. 
WEDNESDAY, May 12th. 
IRoN AND STEEL INSTITUTE. | 
10,80 a.m. Annual Meeting at the Institution of Civil 
Engineers, 25, Great George-strect. (Second day.) 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7.30 pm. Students’ Meeting in the Library of the Institu- 
tion, 28, Victoria-street, S.W. Paper to be read, 
“Electric Power in Workshops апа Factories,” by 
Е. С. Short. 
Society OF ARTS, 
8 pm. Twentieth Ordinary Meeting. Paper to be read, 
“Motor Traffic: Technical Considerations," by Sir 
David Salomons, Bart. 


THURSDAY, May 18th. 
RovAL INSTITUTION. 


3 p.m. Afternoon Lecture III., Liquid Air as au Agent of 

Research," by Prof. Dewar, F. R. S. І 
INSTITUTION OF ELECTRICAL ENGINEERS, 

$ p.m. Ordinary General Meeting. Paper to be discussed, 
“The Generation of Electrical Energy for Tramways,” 
by J. S. Raworth. Paper to be read, " Disturbances of 
Submarine Cable Working by Electric Tramway-," by 
A. P. Trotter, 
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GLASGOW VERSUS THE POST OFFICE. 


THE ease with which, more or less vague, promises can be 
made, and the difficulty with which many are fulfilled, is being 
exemplified once more by the fix in which Her Majesty’s 
present PosrMAsTER-GENERAL finds himself vis-à-vis of the 
Glasgow Corporation. For the past four or five years public 
opinion in Glasgow has persistently demanded a municipal 
telephone system, and just about a month ago a deputation 
from the Telephone Committee of the Glasgow Town Council, 
supported by an awe-inspiring array of honourable members 
for this, that and the other division of the city, waited 
upon the Роке of Nonrorx asking him to show cause why he 
should not comply with the request of the Corporation. Seeing 
that so long ago as March, 1892, Mr. Goscuen, then Chancellor 
of the Exchequer, stated in the House of Commons that he 
saw nothing in the granting of telephone licences to munici- 
palities “to contradict the Government's policy,“ and that 
about the same date Sir James Fereusson, then Postmaster- 
General, spoke to the same effect, and quoted a Treasury 
Minute declaring that the Government would comply with 
the reasonable demand of any town for telephonic facilities, 
there would seem to be no manner of doubt that the Govern- 
ment is pledged to grant Glasgow its heart’s desire, if it can 
be definitely shown that the city by the Clyde does not enjoy 
such a telephonic system as a city of 800,000 inhabitants 
should do. At the same time we do not remember that any 
PosrmasTeR-GENERAL has explicity stated that a competing 
telephone licence would, under certain circumstances, be 
granted to a municipality, and as no one can hope to attain 
Cabinet rank unless he prove able to explain away compromis- 
ing statements, we should experience some surprise if the Duke 
of NonroLk were forced to capitulate. Rather than do во, we 
suspect the officials at St. Martin’s-le-Grand would prefer to 
tackle the job themselves. 

The granting of a telephone licence to a municipality would, 
indeed, be somewhat awkward in view of the existing close 
and cordial relations between the Post Office and the National 
Telephone Company; moreover, it would be a precedent 
fraught with grave public consequences. Apart from the 
possible public consequences we can foresee some curious 
internecine complications. Glasgow is about to embark upon 
an extensive electric traction scheme, and tramways and tele- 
phones, even when the latter possess twin-wire circuits, have a 
nasty habit of mutual interference. Again electrolytic troubles 
might possibly arise in connection with gas and water pipes. 
All these difficulties are easily settled when a company is 
responsible. The Town Clerk has only t to instruct counsel, and 
after more or less protracted, more or less costly; litigation at the 
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from whom all deoeriptions of Eleotrleal and Engineering Plant, Apparatus, instru- 


ments, and Aoeessories ean be ebtalned. 
according to the size of their Advertisement, Additional entries are made at a low charge, 


Advertisers are entitled to entries in this List free of charge 


particulars of which will be forwarded on application to “ The Publisher.” Bold Type entries or additional matter oan be arranged for with 


the Publisher. 


AGENTS овса» 
Berend (O.) and Co., Dunedin House 6 London, E. O.. „ — 


1 
Drake and Gorham, 66, Victoria-street, Westminster, London, S. ........ 5 


essrs. Connolly Bros. 
A Constantia” Incandescent Lamps, &o. 
Venner and Sillar, 10, Delahay-streot, Westminster, London, 8,9. .......... 39 
Agents for Chamberlain and Hookham, and for Pritchetts and Gold. 
Wilhelm and Co., 11 & 12, Westmoreland-bldgs, Aldersgate-st., London, E.O. 14 
Agents for Hard” Incandescent Lamps, and Messrs. W. Kiioke & Co. 
ACCUMULATORS. (see also BATTERIES). 
Chloride Electrical эго Syndicate, 89, Viotorla-street, London, S. W... . 11 


1 Power Stor. Co., 4, Great Winchester-et., Lond., E.C., & Millwall, E. 38 
Epstéin Electric Accumulator Co., Victoria Mansions, 28, Victoria-street, 


estminster, London, S. hh EE ө жауа эсе . 3 
" TER . Co., 78-79, Palace-chambers, Bridge-st., Westminster, 
. HONGON, S ⅛²ð ¾]⸗.Ü wm A MuA˖˖g/õ * 
International Electric Company, 55, Redoross-street, London, Е.О. ....... А 
Lamina Accumulator Syndicate, Broad-street Avenue, London, E.C......... 


e М.) & Co., 61, Charing Oross-rd., London, W.C. CO %%% ое ев 9 
Siemens Bros. & Co., 19, Queen Anne's- ae London, 8.W.; & Woolwich, Kent. 
anc РТУТИ СОО Е 
Wright, A. J., 818, Upper-street, Islington, London, “)“. q . 


e@ee@se 


een Victoria-st.,London, E. O. оооеоое 8t 
ngs, London, E. C., and Chelmsford, 22, 27 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanotu wy, 


Queen-street, London, E. O., and Branches ................................ 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
General Electric Co.,69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 2 
Johnson & dips у, 14, Union-cf., Old Broad-st., London; & Chariton, Kent. 1, 14 
Siemens Bros. & ,13,QueenAnne's-gate,London, S. W.; & Woolwich, Kent. 6 


AMMETERS. 


Berend (O.) & Co., Basin 
Edit on and Swan Uni 


Queen-street, London, Е.О., апа % % 6 %% 6% „% „ о о. 6 „ 6 %%% „ „„ „„ „06 „ ае — 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 

Broad-street, London, E. Cee . seve 21 
Elliott Brothers, 101, St. Martin's-lane, London, W. 000 eese eese eoe "A 


Evershed and V noles, Woodfield Works, Harrow-road, London, W........ — 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. i, 14 
Muirhead and Co., 54, Old Broad-street, E.C.; and Elmer’s End, Kent ...... 17 
Nalder Bros. and Co., 16. Red Lion-street, Clerkenwell,London, E.C......... 18 
Nalder Bros., & Thompson, 84, Queen-street, Oheapside, London, Е.О. ...... — 
Paul, R. W.,44, Hatton Garden ; and Saffron Hill, London, E.C.............. 20 
Pitkin, J., 58, Red Lion-street, Clerkenwell, London, Е.С; оооооозооосоеооо ао ae 20 
Richard, Jules, Paris...... оз 10 об осооосоооо ов ДАДЕ ЕХ 1соозевэзвзооаооозоооевоооо о о =з 10 
. Salmony (H. M.) & Oo., 61, Oharing Oross-rd., London, W. ......,....... — 
Siemens Bros & Co., 12, Queen Anne’s-gate, London, 8. W.; & Woolwich, Kent 6 


PAGE | AN Leh ardor bg COMPOSITIONS. 


BATTERIES. 


PAG 


3 
ndestructible Paint Company, 37, Cannon-street, London, Е.С. ............ S 
Kirkaldy ,(J.) and Sons, Hast London Works, Gatford-street,London, E. — 38 


ARO LAMPS. (See LAMPS) 
ASBESTOS. 


о 
Asbestos Company, Dock House, Billiter- street, London, EB. OG. 93 
Willeox (W. H.) and Co., 84 and 86, Southwark- street, London de piod ӨР 8 


AUCTIONEERS AND VALUERS (Mechanical). 


Wheatley Kirk, Price, and Goulty, 49 Queen Victoria-street, London, E. C,, and 


Manchester оз о0 00 060 00 ee e O SSSHEH SH * 0 ог соол ов ољоз ооволоорооово ол 


Electrical Storage Syndicate, 89, Victoria-street, London, 8.W....... 11 
. F. Battery Со. 66 Vlotorla-st., London, S. W.: and Old Charlton, Keul. — 
Edison and Swan United Electric Light Company, Ediswan- buildings, 86-87, 


n-street, London, E. O., and Branchen ̃ éß 215 
iS NI Power Bor. Co., 4, Great Winchester-st., Lond., B.C. ; & Millwall, E 88 
E Electric Accumulator Co., Viotoria Mansions, 28, Viotoria-street, 

estminster, London, 8. WWU. 6..6... EE nen Q 


1 Electrio Co., 69 71,& 88, Queen Victoria-st., London, k. G.; & Salford 23 
LES Acoumulatór Co.’ 78.79, Palace-chambers, Bridge-st., Westminster, 
London, 8.W. 
ternational Electric Company, 55, Redoross-street, London, E. .......... — 
Sohasca cna Phillips,14, Uaionot. Old Broad.st.. London ; & Chariton, Kent 1,14 
Krupka and Jacoby, 61 aad 63, Watling-street, London, Е.С, ................ BI 
Salmony e M.) & Oo., 61, Charing Cross - rd., pera Wio —€———— Р 
Siemens Bros. & Co., 12, Queen Anne’s-gate, London, S. W., & Woolwich, Kent. 6 


BATTERY JARS. 


Stiff and Sons, London Potteries, Lambeth, London, 8. . 2 
BEARINGS. 


Roller Bearings Co., 1, Delahay-street, London, S. W.... . — 
BELTING. 
Willcox (W. H.) and Go., 84 and 86, Southwark-street, London, 8B. K. 8 


9 & Shuttleworth, Lincoln ; and 95, Queen Victoria-st., London, E.O. 13 


Davey, Paxman & Co., Colohester; and 78, Queen Victoria-st., London, Е.О. 92 
Baston, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 

8.W. Works: Erith, Kent eeooeca eves een SeHKeeeeoFesceeeeeeoseeceoeosSeVPeovvneceses 
Mather and Platt, Salford Ironworks, Mauchester ,.......... ——— . — 
Weeks (J.) and Oo., Chelsea, London, S. W. LEE „„ Q6 9-9 09.0 „„ „„er eee оо 11 

BLE COVERING MACHINERY. 

ш; Johnson & Phillips, 14, Union-ct.. Old Broad-st., London ; & Charlton,Kent. 1, 14 

Wilson (John) and Son, Vulcan Works, Johnstone, 8cotland...,............ 17 
L PANIES. 

n Tel. Oo., Winchester House, 50, Old-Broad-st., London, E. O. 31 
Anglo-American Telegraph Oo., 26, Old Broad-street, London, R.C........... 
Brasilian Submarine Tel. Co., Winchester House, 50, Old Broad-st., London. 85 
Commercial Cable Oo., 358, Broadway, New York, U.8.A. London Осе, 

55 and 56, Bishopsgate-street Within, London, Е.С ..................... . 36 
Direct United States Oable Oo. , Winchester House, 50, Old Broad-st., London. 87 
Eastern Telegraph Co., Winchester House, 50, Old Broad-st., London, E.C... 82 
Eastern Extension Tel. Co., Winchester House, 50, Old Broad-st., London, E.C. 83 
Eastern & З .Аїгісап Tel. Co., Winchester House, 50, Old Broad-at., London, E. O. 34 
Indo-European Telegraph Co., 18, Old Broad-street, London, E. C. 38 
West Afrloan Telegraph Co., Winchester House, 50, Old Broad-at., London, B. O 84 


CABLE GUPPLIES. 


British Insulated Wire Co., Preston ....................................... 88 
Callender’s Oable and Construction Uo., 90, Cannon- street, London, K. C.; 
and Erith Marshes, Kenne 5...5. e 12 
Connolly Brothers, veni Ae Manchester. London Agent: С. F. Quicke, 
72, Finsbury-pavement, Е.О ............................. ID — 
Edison and Swan United Electrio Light Company, Ediswan-buildings, 86-57, 
Queen-street, London, E. O., and Branchnn e 21b 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W. O. .. 7 
Felten and Guillesume—Sole Agents: W. F. Dennis & Co., 28, Billiter-si., Е.С. 1 


ADDRESSES. 


J ULIUS ВАХ & : 00, Ltd., Electrical Engineers and 
NTRAOTO IDGMOUNT STREET 
.STORE STREET, LONDON, W.O. ' | 
| Established 1855. 
Specialities—Electrio Bells, Burglar Alarms, Fire Ala Watchmen’ 
f Clocks and Fire Indicators ocmbined, Water Ga es, Billiard Markers, 
Eleotrio | anes, Lightning Conductors, Speaking Tubes, Gas Lighters, 
( 5 Testing and Telegraph Instruments, Electrical Torpedo 
| us. | 
Automatic Call Bells for Fire Stations, &., fixed at all Stations under the 
, control of the Metropolitan Board of Works. | . 
Gell Calls for Police Stations, Prisons, &o., as devised for and adopted by 
„Н.М. Home Office. Contractors to Н.М. Post Office and War Office. 
Electric Lighting—Domestio and Public. Estimates Free on Application. 
. Eight Prize Medals awarded. 
Telephone No, 3848, Telegraphio Address: “ gur London.” 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Electric Light Engineers and Contractors, 
, Manufacturers and Suppliers of every requisite for Aro or Тосап, 
‘do. Bpeoialitios in Primacy Batteries for iso Donee, Бесім, 
| pecialities eotrio Lighting, i 

- Bhades and Glass, Carbons, &o. бенон 1 


short notice, Estimates free, Telephone No. 3602. 


ч. 


LIST 


— —T—ꝛ—— — 
— — 


Temporary Lighting on any scale at 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
FOR 
ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 


India and the East. 
"Correspondence invited on any subject which may be of interest to the profession. 


RATE OF SUBSCRIPTION (payable in advance, including a copy of 

the INDIAN AND EASTERN ENGINEER'S DIARY, and postage) : — 
INDIAN RATE, Yearly ... ч) | W чыз тшу. ыа E 

Pablished at 137 тз rip ° m 
LONDON ‘OFFICE 8 28, Viotoria Street, Westminster, S. W. 


USEFUL HANDBOOKS. 


By F. Be BAD т. р 
Price 4s. 6d. cach, post free. 
INOANDESOENT WIRING HANDBOOK (WITH TA BLIS). 
THE DYNAMO-TENDER'S HANDBOOK. 
THE BELL-HANGER'S HANDBOOK. 
BLEHOTRIO TRANSMISSION HANDBOOK, 
"THE ELEOTRICIAN " PRINTING & PUBLISHING OO., Limited, 
1, 2 and 5, Salisbury-couct, Fleet-street, London, E. O. | 
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TME 

Ww AUTOMATIC 
STANDARD SCREW 
COMPANY 
MALIFAX 


If You Want to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY 


2 — STAMPS FOR 
L. I, X 9 si 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 
THE BEST MEDIUM. 


The Largest Stock of Miscellaneous Machinery in the 


Kingdom, Ready for Prompt Delivery. 


-| BOILERS. 


N 
у 


омо" IN 


— 


* 
, 
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E.S. HINDLEY. I. 


Works: BOURTON, DORSET. 


London Show Rooms and Stores: 
11, QUEEN VICTORIA ST., Е.С. 


ENGINES. 
DYNAMOS. 


Electric 
Light 
| Installations. 


Classified Index to Electrical Trades—cContinued. 


CABLE SUPPLIES— Continued. 'PAGR 
Fowier-Waring Cables Co., 10, Fenchurch - street, London, E. C.: & N. Woolwioh 3 
General Electrio Co., 69, 71 & 88. Queen Victoria-st., London, E. C.; & Salford. 93 
Glover (W. T. ) & Co. Salford, Manchester ; and 89 Victoria-st., London, S.W, 12 
Henley's (W. T.) Tel. WorksCo.,27.Martin’s-lane,Lond.,E.C,; and N. Woolwioh 1 
Johnson and Phillips, 14, Union- ct., Old Broad-st., London; & Charlton, Kent 1, 14 
London теше Co., Playhouse- та ,Golden-lane, London, E. ©....... 18 
— ft bie M. ука С 61, Charing os8-road, London, W. CO. 
aud Co. ,13, Queen Anne’sGate, London; and Woolwich, Kent 
— e e des Cables Electriques, Cortaillod, Switzerland ...... 
anufacturing Co., Helsby, near Warrington ; and 11, Queen 
Vietotia-Street London E. C. and epos... 71 


в 
16 


CARBONS. 


E.C. 8 
Siemens Bros, and sab woe Queen Anne’s-gate, Lordo: and Woolwich, Kent 6 
Edison and Swan United Electric Light Company, Ediswan- buildings, з, 


Queen-street, London, E. C., and Branches 215 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 23 
Harris(J. F. and d 5, 88-60, Wilson-street, Heu E „London, E. . 1, 16 
McGaw and Со. ,York-road. Lambeth. London, 8. WMW. 15 
Middlemiss, W., Netfleld-strcet, Bradford ........ CCC 8 


OHER 

Boor(G.)and Oo., i and 8, Artillery-lane Bisho ate-streot Without, B. O. 3 
e gn каат Grant George dr 

n ord; an e- London, 8.W. 

Belliss ( ‚ Ledsam-sireet Works, Birmingham and 9, Victoria- 

— London, sw den: F 

nderson 00 Broad Sanctus hambe Broad 8 
CEN Works: 1501 es ry-c ers, road Sanctuary, 


сом 
Orogapton & Co. V O.; oe Chelmsford 22, 27 
beth, London, S. E. 23 
aring Cables Co. ,10, Fenchurob-st., London, E.C.: & N. Woolwich, 5 
General piri ie irn iy Ута 88, Queen Victoria-st., London, E. C.; &Salford.. 28 
Johnson and Philli 14, Unton-et., Old Brosd-st.,London ; ; 1^ Chariton, Ken 11,14 14 
Laurence, Scott Gothic Works, Norwich .......... . 
Stig (J. J and "Bons. 1 The deve Potteries, Lambeth, London, В.Е. шшш... 2 


yg ct tn 
Cason trad eee 89, Victoria-street, Westminster, 8,W. £0 
Doultoa and Co., Lambeth Pottery, London. . ash 13 


Berend (O.) and Co., Dunedin H hall-s L 

A ^ nHouse venu don, E. O... 
— — n Orom road; London, W W. d. 
ht Company, Ediswan-buildings, 86-87, 
ietoria-at. , Lon adon, I. G.; & Salford.. 


Lundberg, A. P., Bradbury-stroet, ,L 
Gelmeny Н.М.) часты 


„eee eee „„ „„ „ „% „% % „% „„ % „„ 6 „„ „6 06 „ 0 2 0 6% 


25 
215 
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DIBINFEOTANTS. PAGE 
Sanitas Co., Three Colts Lane, Bethnal Green, London, I. 30 
DYNAMO BOLTO. 
Armstrong, Stevens and Son, Whittall-street, Birmingham  ............... . 14 


DYNAMO BRUSHES. 
Edison and Swan United Electric Light Company, Ediswan-buildings, э, 
Queen-street, London, E. O., and Branches 
General Electrio Co., 69,71 & 88, Опово Victoria-at. London, E. C.; & Salford.. 
DYNAMO MANUFAOTURE 
Allen (W. H.), Son and Co., Bediord; and 19 Great George-st. por pee 8.W. 15 
Brush Electrical Engineering Co. , 49, Queen Victoria-street, London, E.C... 
Pai nee АЧ . Gateshead-on-Tyne; and 50, Fenchurch-st., s London 
Orompton & Co., Mansion House-buildings, London, E.C.; and Chelinsford à 22, 10 
Crypto Works обо. 99, Clerkenwell-road, London, R. Co.... . — 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, S.W, . 21 
n, Anderson & Goolden, Broad Sunctuary-chamber3, Broad Sanctuary, 
S. W. Works: Erith, Кеп&............................. o 
Edison and Swan United Electric Light отраву, Ediswan- -buildings, 86- 87, 
Queen- street, London, E. C., and Branches 
Electrio Co ction Co., Wolverhampton; and Dashwood House, Old 
Broad-st., London, Е.О. POC 6 ESE EEE HOOF EH EH ое оо ооовоово оо о о eoveceven = 
Fowler (J. ) and Co., Leeda, and 6, Lombard-street, London, Е.С. .......... К 
General Electric Co. ‚69, 71 & 88, ueen Victoria gt., London, E. C.; & Salford. 2% 
Holmes (J. H.) and Qo, Newoastle-on- Tyne; and 17, Soho- -square, London,W. 4 
Johnsonand Phillips, Il, Union-ot., Old Broad.st., London; & Charlton, Kent 14 
La Scott and Co., Gothic Works, Norwich 
Mather and Platt, Salford Ironworks, Manches ten 21 
Newton Electrical Works, Taunton, England ......................... s... B 
Opperman, Оа, L tt- street, Clerkenwell, London, Е.С. ............. 14 
sB & Co., 11 Queen Anne’s-gate, London,8.W.; ; & Woolwich, Kent 6 
EBONITE AND VULOANITE. 
Indis Rubber C.Co., F. Winter,188, London Wall, Wood-st., London 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester — 
ELECTRIO BELLO. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street, London, E. C., and Branches „ 
General шоо. rag ДАр * London, E. G.; & Salford.. 88 
Tolegra legraph Man егу, near W n; and 1], Queen 
street, 


d € RO. and L. iv *9€99*«(99099*6899920290 0 9 * O «6 €* € 9 9 a as 
Western Kisctric Co., 70, Goleman- street, don . cano a =o =m am 
ELECTRIC GAS LIGHTERS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street,London, E. O., and Branches 
General Electric Oo., 69 & 71, Queen vletoria- t London. i .O; & Balferd 
ELECTRIC LIGHT CONTRACT ons, D 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham; and 9, Misión 
street, London, Ang Ce. 4b. dag Vistorisetrest Landon ü .. 18 
Brush са 0.,49, Queen ria-street, ondon uc ma eui da 
Crom ma Mansion House-buildings, ore Wek an oe 
г 


Da cal Construction Co., 15 Naa stree Ši 
Пах аса street, London T3 ER 


66, V 
Raston,Anderson & ‘Goolden Broad Sanctuary-chm Broad Sanctuary,8.W. 
Electric "ae adr pag Oo., "Жо! аллара: ; and Dashwood — Old 


©. 2 2 2 6 6 „ о Seer ess 0000S 
Elec. Power Storage Со. 4, А 1 „584 Millwall, в 
orks0o,,27 


bard-street, . Woolwich 
T. Tel. e 

$ Z. O & 
Cor Tae , Old Broad ete Loud H G. silos Dossi, t 114 
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Classified Index to Electrical Trados— Continued. 


ELEOTRIO LIGHT CONTRACTORS—Continued. 
„Wharton and Down, 88a, New Bond-street, London, W. 
Laurence, Scott and Co., Gothic Works, Norwich v-€606999*90(6092020000€0€090090000920600€9 
Mather and Platt, Salford Ironworks, Manchester one 
Sax (Julins) and Co., Ri ount-street, Store-street, London, W.C........... 
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Siemens Bros. & Co., 12, Queen Anne's-gate, London,8.W.; & Woolwich, Kent 6 


ELECTRIC MINE EXPLODERS. 
Siemens Bros. & Co., 12. Queen Anne's-gate London, S. W.; & Woolwich, Kent 
ELECTRIC MINING MACHINERY. 


Easton, Anderson& Goolden, Broad Sanctuary Chambers, Broad Sarctuary, TT 


B.W. Works: Frith. F/ o˙²Ü»»A --- TTT ооо ео % % „„ %% „%% „% ü 
Edison & Swan United Electric Light Company, Ediswan-buildings, 86-87, 


Anderson, A. and J. M., 85, Victoria-street, Westminster, London. SB. W. . 15 
ENGINEERS and CONTRA 
вше (О: E.) & Co., Ledsam-st. Works, Birmingham ; and 9, Victoria-st., á 
on on, . e 6% „% „% 6% % %%% „%% %„%ſffljl% %% % % % „% „ „„ „„ „ "92200509 6 6 „ „ „ в 6 „ % 66% „„ „% „„. о зое 
British Thomson-Houston Co., 83, Cannon-street, London, Е.С. —.......... — 
Brush Electrical Engineering Co., 49, Queen eet, London, E.C. .. 81 
Chamberlain and Hookham, New lomew-street, B MEE 8O 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, B. W... . 11 
ke pman & Co., Newtastle-on-Tyne, & 60, Fenchuroch-st., [ri Tm С: 12 
Connolly Brothers, Blackley, Manchester. Agent: С. F. Quicke, 72, Finsbury- 
pavement, London, Е.С. @eeecevoecaoneeeoevecve созооооооо оово овес ооооооооор — о о ve, тт 
Crompton & Co., Mansion House-buildings, London, Е.С., and Imsford. 22, 27 
Davy Electrical Construction Company, 15, Victoria-st., ‘Westminster, 8,W.. 21 
Drake and Gorham, 66, Viotoria-street, London, B.W, ...................... D 
Eston, Anderson & Goolden, Bre ai Sanctuary Chambers, Broad Sanctuary 
J. W. Works: Erith, nt 6 6e % 2 % „„ „„. „ „„%%e €9.0920»7099009*9092090009€ 
Electric Construstion Co., Wolverhampton; and Dashwood House, Old 
Broad-st., London, E. C. оозосовосеоозооооооооооое 8 6 6 O, %% %,,ẽů—, „e ee aoe 010200 00 — 
Electrical Power Stor. Ob., 4, Gt. Winchester-st.,London,E.C.; & Millwall, Е. 88 
Fowler (J.) and Uo., Leeds, and 6, Lombard-street, London, E.C. ............ Е 
Greenwood & Batley, Armley- rd., Leeds; and 16, Great George-st., Lond., S. W. 17 
Honley’a(W.T)Tel, WorksCo.,27,Martin's-Ine,Cennon-st,London,&N.Woolwich 1 


Hindley Е. S., 11, Queen Victoria-st. Tondon Бе and Bourton 
Johnson & Phillips, 14, Union-ct, Old Broad.st, 
Laing, Wharton and Down, 824 New Bond-street, London, WMW ..... ꝑ 
Laurence, Scott and Co., Gothic Works Norwich e % % %%% „eee 
Mather and Platt, Salford Iron works. Manchester . өөө 
Mavor and Coulson, 47, King-street, Mile End, Glasgow 6.6 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E.C. ...... 
A M H., 48, Skinuer-lano, Leeds о0о осоо со се ао ооо оз ьоооооов „%%% оо ое Фе 
Pulsometer En asoring Co., Nine Elms Iron Works, London, 8.W. ....... : 
Sax (Julius) and Co. , unt-street, Store-street, Londen, W.O........... 
Siemens Bros. & Co., 12, Queen Anne's-gate London 8. W.; & ‘Woolwich, Kent 
Westinghouse Electric Oo., 83, Victoria-street, Westminster, London, 8.W... 
EN 3INE PACKING. 
Willcox (W. H.) and Oo., 84-86, Southwark-street, London, В.Е. . 
км H Asbestos Company, Dock House, Billiter-street, London, E.C... = = 
Allen (W. Н. Son,and Oo., Bedford; & 19, Gt. Goorge-street, London,8.W.. 
Belliss (G. Ж.) & Oo., Ledsam-st. Works, Birmingham; & 9, Victoria-st 


od 


London . * оооовоевооовооосооооооео во во овоо оо оав во оо оо оо оо оооооооо овоо оо 
Brush Electrical B eering Co., 49, Queen Victoria-street, London, Е.О... 
Bumated and Chan ег, Cannock Chase Engine Worke Hednesford, Staffs Pu 


Olarke, Chapman & Oo. Gateshead-on-Tyne; & 50, Fenohuroh-st., London . 


axman 
Anderse 


Queen Victoria-st., London, E. C.; and Bourton, Dorset 
Mather and Platt, Salford Ironworks Manchester q — 
Ransomes, Sims, & Jofferics, I swich ; and 9, Graoechurch-st., London, Б.О. 
Robey and Co., Globe Works, Lincoln, snd 79, Queen Victoria-st., E. O. 


ENGRAVERS AND DIVIDERS, 
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CROMPTON & CO., Ltd., 
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Foltonand Guilleaume--Sole Agente, W. F. Dennis and Co, 35, Billiter-et. 

London озо SORE оо 9908909909900 SEH »95600s09*00000202956005002700400 . 00006 of /€.00*08»00220«00200008090 
Fowler. W Caoles Co.,10, Fenchuroh- st., London. E. C.; & N. Woolwioh 3 
Genera! Electric Co., 69, 71 & 83, Queen Victoria-st., Lon loa, E. C.; & Salford 23 
Glover (W. T.) and Co., Salford. Manchester; and 39, Viotoria-st., London 12 
Henley's (W. T.) Teleg. Works Co. 27, Martin’s-lane, London,& N.Woolwich 1 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent 1,14 
London Electric Wire Co., Playhouse-yard, Golden-lane, London, Е.С. .. 13 
Salmony (H. ч} Co., 61, Charing Cross-road, London, W. ............ — 
Siemens Bros. & Co., 12, Queen ашаа сасе, London, S. W.; and Woolwieh 6 
Smith (F.) and C.., Caledonin Works, Halifax ........... 10 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 

Victoria-street, London, E.C.; and Liver „„ ee 

Eleotrio Co., 79, Coleman- street, London, E. C0. 2 19 
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WIRE COVERING MACHINES. 
Johnson & Phillips, 14, Union-ot, Old Broad-st..London; & Chariton, Kent 
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Mavor and Coulson, 47, King-street, Mile End, Glasgow a æ... 
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Greatly Reduced Prices. 
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ratepayers’ expense, the offender suffers condign punishment. 
A triangular duel between the Tramway Committee, the Tele- 
phone Committee and the Gas and Water Committee would 
be a spectacle for the gods. The decision of the Post- 


master-General to hold a public inquiry into the complaints. 
made by the Glasgow Corporation against the telephone: 


System before taking any such momentous step as he is asked 
to do is, therefore, eminently reasonable. It must not be 
forgotten that the ability of the Glasgow Corporation to erect 
a modern twin-wire telephone exchange system at a capital 
cost of only £15 per subscriber, and to make both ends meet, 
and more, upon the basis of £5 rentals, is much questioned. To 
serve a generally useful purpose the proposed local inquiry 
should elicit clearly not only what the complaints of the tele- 
phoning public in Glasgow exactly amount to, but also the 
authority for the Corporation estimates of capital cost and 
running expenses. Seeing that almost all the telephone talent 
апа experience of the country is to be found inside the ranks 
either of the Post Office or of the National Telephone Company, 
it is not easy to understand whence competent outside advice 
can come. | 

If the result of an impartial and exhaustive inquiry be to 
show that Glasgow, through no fault of its own, suffers from an 
indifferent telephone service, it seems to us that, unless the 
Post Office is prepared to confess to a change of public policy, 
or to do a little explaining away, a municipal licence is bound 
to issue. If such be the outcome of the dogged pertinacity of 
the Glasgow Corporation, municipalisation will score yet 
another victory, and an experiment, at once unique and 
interesting, will be in a fair way of being carried out under 
extremely favourable auspices. 


ELECTRICITY AND GOLD. 
BY JOHN B. C. KERSHAW, F. I. c. 


In Article VIII. (see The Flectrician, March 5, 1897) of 
the series upon Electricity in Relation to the Chemical and 
Metallurgieal Industries," the electrolytic methods of recover- 
ing gold from cyanide solutions were described ; апа details 
were given of the rapid growth of this, one of the youngest 
of the electro-metallurgical industries. 

In connection with the future prospects of this industry, it 
is interesting to note that а recently published handbook* on 
gold mining, written by а thoroughly practical man, whose 
mining experience extends over thirty years, contains Ше fol- 
lowing expression of opinion: —'* The electro-chemical process, 
which I have hastily sketched, will, I think, be the future 
cheap method of recovering fine, or flour, gold from our mines 
and waste tailings, or ore dumps.“ 

The author of this handbook also states his belief that in 
the future, in many mining districts, power will be generated 
at centres where fuel is cheap, or where large natural water 
powers exist. The electrical energy generated at these centres 
will then be distributed by line transmission to all the mines 
within a radius of fifty or a hundred miles, for rock-boring, 
shot-firing, pumping, hauling, stamping, lighting, and pre- 
cipitating purposes — i. e., for the whole of the varied mecha- 
nical and chemical operations of the mines. In the Rand he 
believes that such a centre will be found in the coalfields 
thirty miles distant from Johannesburg; whilst in Western 
Australia the site of a similar power-centre is at present under 
discussion. 

But not only is electricity thus to be used as an agent in 
winning the gold from its native rock in the future; it is 
believed by the author of this handbook to have been in some 
cases the chief natural agent in its deposition in the past. 
The theory that all gold is of igneous origin is no longer 
generally held; and that now accepted by the majority of 
scientific and practical men is that the gold has been deposited 
where found from aqueous solutions, which have percolated 


Getting Gold.“ By J. C. F. Johnson, F. G. S. (Griffen. 1897.) 


either vertically or laterally through the quartz. 


The large 
nuggets of gold found at times in alluvial deposits are believed 
by the author to have been formed by the electro chemical 
action of pyrites or some similar mineral upon these 
dilnte auriferous solutions. The lump of pyrites, over which 
the gold solution would be constantly flowing, he considers 
would become covered at its upper end with a cap of gold. 
The voltaic couple thus formed would by the feeble current 
which would circulate in it lead to a gradual acceleration of 
the gold deposition ; this would continue until the pyrites or 
negative pole of the couple had entirely disappeared. The 
final nugget of gold would thus be formed where found; it 
would be especially pure; and its size and weight would be 
determined by the size and weight of the original nodule or 
lump of pyrites which gave rise to it. 

This theory is plausible, and it explains many of the chief 
features of the discovery, and of the physical and chemical 
characteristics of such nuggets as tlie Welcome,“ found at 
Ballarat in 1858, weighing 2, 1950z, and selling for £10,500. 

It is interesting to note that if this theory is correct* the 
electro-chemical method of treatment for cyanide solutions is 
а revival in the hands of man of а method used by Nature in 
ages long since passed by; and that the modern gold-miner, 
when he leaches his battery tailings with cyanide solution, 
and recovers the gold from the latter by an electric current, is 
unconsciously using a process carried on in the hidden cracks 
and crevices of the earth’s crust from the earliest days of 
geological time, and one that in all probability is still in 
operation in Nature’s vast laboratory. 

In some cases these natural gold solutions are believed to 
have been produced by the percolation of aqueous solutions of 
certain metallic salts through auriferous quartz ; Nature thus 
dissolving gold in one place and redepositing it in another. A 
modern miner (an American) has also unconsciously followed 
in Nature’s footsteps here; and the proposal contained in 
Patent No. 17,168 of 1896, to treat auriferous quartz in situ 
with the solvent chemicals, where the ground configuration 
permits of this, if it should ever be carried out, will still 
further harmonise modern gold mining methods with those 
carried on by Dame Nature when she transported her stores 
of the precious metal from the hidden depths of the earth to 
the upper portions of its crust. 


RESISTANCE STANDARDS. 


We illustrate some of a series of standard resistances made. 
by Messrs. Elliott Brothers, intended to carry comparatively 
large currents. Complete series of these standards are being 


Fic. 1.—Standard Resistance of 01 ohin, to carry 10 amperes. 


constructed from 1 ohm down to 0:0001 ; they are specially 
suitable for standard current measurements by means of the 
potentiometer method, or by direct measurement of the fall 
of potential across them by means of a Weston milli-voltmeter. 
The larger resistances from 1 ohm down to 0:01 ohm are 
wound with silk-covered wire and are intended to be used in 
an oil bath when carrying large currents. The 0:1 ohm stan- 
dard is shown in Fig. 1. It is provided with thimbles into 


It is not yet generally accepted. Vide The Metallurgy of Gold.” 


Rose, p. 69. 
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which cohnecting cables can be soldered when the instrument 
is required for use in a permanent position. In an oil bath it 
can carry currents up to 10 amperes without appreciably 
increasing in resistance, and it is not damaged by considerably 
higher currents. The lower resistances are constructed as 
in Fig. 2, being mounted on strong wooden frames for use 
in the open air. Fig. 2 is intended for currents up to 1,500 
amperes. 

The resistances are all constructed of manganin which has 
been thoroughly annealed and “aged.” The surface of the 
metal is protected with varnish. Owing to the low tempera- 
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ture coefficient of manganin at moderate temperatures there 
has been no difficulty in caleulating the sectional areas and 
radiating surfaces, so that the error duc to temperature when 
maximum current is passing shall not exceed 0:025 per cent. 
А sample of the single ohm standard recently tested at the 
Standards Laboratory of the Physikalische-Technische Reichs- 
anstalt agreed within 0:005 per cent. with the value obtained 
Ьу the makers' original test. | 


Fic, 3.--Tubular C' Ohm Resistance. 


Fig. 3 shows a cheaper form of these standards, adjusted to 
within O'l per cent. The tenth ohm standard shown in 
Fig. 3 can be safely used with 15 amperes. 


MECHANICAL PROPULSION ON CANALS.* 
| BY LESLIE s. ROBINSON. 


On tho occasion of the Belfast Meeting of the Institution last 
summer an opportunity was afforded to the Members for judging of 
a plan of mechanical propulsion on canals which has been developed 
and brought to a practical issue during the past few years. In 
order that а fuller appreciation may be gained of the difficulties 
surrounding what might at first sight appear a simple problem, it is 
thought that a concise review, such as it is the object of the present 
Paper to offer, of the general question of propulsion or haulage on 
canals, may be of interest. A large amount of the information 
here compiled, though not original, has hitherto been more or less 
inaccessible to engineers in this country, not having previously 
been published in England. 

The really complicated subject of traction on canals involves at 
the outset the determination of the resistance of a boat in a channel 


* Abstract of a Paper read before the Institution of Mechanical Engineers. 
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of reatricted section, This resistance depends in some way upon 
the ratio Q which the wetted cross section Q of the canal bears to 


w 

the immersed midship section w of the boat. Although this ratio 
may remain the same, the, resistance varies according as the channel 
becomes shallower and wider, or deeper and narrower ; and in a 
less degree it also varies with the roughness of the channel bed. 
Again, the form of the boat, while its immersed midship section 
may remain unchanged, is an important factor in the determination 
of the resistance : although in a canal the actual form of a boat has 
not so much influence on the resistance as in open water. 

The most exhaustive and important experiments that have yet 
been made upon the resistance to traction on canals were com- 
menced in 1890 by M. de Mas with the chief kinds of boats in 
general use upon the canals in the North of France ; and his first 
experiments were made upon the river Seine, with a view to 
determining the resistance of the boats in an expanse of smooth 
water. The wetted section of the Seine above the weir of 
Port-a-l’Anglais, where the experiments were made, is at least 
5,651 aq. ft., while the boats tried were about 16 4ft. wide and 
immersed 6˙2ft. deep, that is about 102 sq. ft. of immersed 


5 65 
section: so that ther ratio n of the sections = 9 9.651 = 65°4; and 
т 


— — 


102 
therefore the results may be taken as if the boats had been tried 
in an unlimited expanse of water. The experiments show that 
the ordinary formula R=KwV? does not hold; that the various 
elements on which resistance to traction depends are not con- 
nected with one another by this or any other proportion of similar 
form. 

Boats on Canals.—The same boats that had been tried on the 
river Seine were subsequently tried on the Bourgogne Canal at 
speeds increasing from 0 56 mile per hour by increments of 0:56 up 
to 28 miles per hour ; and it was again found that, other conditions 
remaining unchanged, and within the limits and under the con- 
ditions of the experiments, the resistance to traction is indepen- 
dent of the length of the boat. It was also found that there is a 
considerable increase in the resistance to traction on passing from 
the river into the canal. One noticeable fact is that, for the same 


value of the ratio ic the less the resistance to traction of а boat 
w 


intheriver, the greater will be the relative increase in the resistance 
to traction when the boat is transferred from the river into a canal ; 
or inversely, the larger the tractive force in the river, the smaller 
will be the relative incrcase on transference into a canal. Thus the 
Toue, requiring 97°Olb. tractive force in the river, requires when 
transferred to the canal 240 3lb., being an increase of 2:48 times; 
whereas the Péniche, requiring 224°9lb. tractive force in the river, 
requires in the canal only 379 2lb., that is, an increase of only 
1:69 times against 2 48 times for the Toue. The build of the boat 
is less important in a canal than in a river; hence it will not exert 
во great an influence on the resistance to traction. 

^peed.—The speed attainable upon a canal must necessarily be 
limited by the consideration of the preservation of the banks. Up 
to а speed of three miles per hour it was found by Dr. Pole that no 
waves were formed which had an injurious effect on the sides of 
the canal ; but above that speed breaking waves became developed, 
and had a most destructive effect upon the banks. At moderate 
speeds it has been found that the wasting of the banks extends 
only about lft. above and below the water level. The difficulty of 
preserving the banks was one of the great hindrances to the use of 
steam power upon canals. The highestspeedallowed in France is from 
6 to 8 kilometres, or about 3? to б miles per hour, while in England 
three miles per hour is the usual speed. In narrow canals, and in 
tunnels such as that on the Canal de Saint-Quentin, the speed has 
to be further reduced, owing to the heaping up of the water in front 
of the boat. An instance is cited by Lermoyez in 1863, in which 
the last of a train of barges was left on а dry keel, owing to the 
water not being able to flow backwards psst the boats quickly 
enough to supply the void caused by their passage. 

Mechanical Ргоршзіон. —There are four different methods in use 
for the mechanical traction or propulsion of boats upon canals, 
which will be taken in the following order:—(1) propulsion by 
screws worked either by steam, by petroleum motors, or by elec- 
tricity ; (2) hauling upon a submerged chain or wire rope lying 
along the bed of the canal; (3) attachment to an endless running 
rope working along the canal bank; (4) towing by a locomotive 
running along the canal path. These the author believes are the 
only plans at present in use on canals, or passing through the 
experimental stage. Upon the Continent a few stern- wheel steamers 
are in existence on rivers ; but they are seldom used on canals 
because they occupy во much room in the locks, and the stern wheel 
takes up а good deal of valuable space that might be occupied by 
cargo. In America in 1871 competition was invited for introducing 
upon the canals in the State of New York some other method of 
haulage than by animal power. From the magnitude of the pre- 
miums offered, amounting to £20,000, it is evident that mechanical 
propulsion was thought highly important ; 16 was expected that its 
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introduction would materially lessen the cost of traction and increse 
the traffic, and these expectations have been justified by the results 
obtained. 

In Ireland, Mr. Henry Barcroft, of Newry, has worked out a 
method of propulsion with large-bladed propellers partially im- 
mersed, which is applicable to nearly all existing САПА boats with- 
out any important structural alteration. Another proposal is to 
employ a totally submerged propeller, which can be raised and 
lowered to suit the varying EP B of the boat, and can be turned 
in any direction for steering, thereby dispensing with а rudder. On 
the Bourgogne Canal a trial is being made of a small screw driven 
electrically, and fixed in the rudder of the boat. A large steel box, 
carrying the motor and screw, is attached to the stock of the 
rudder ; the box displaces a volume of water more than equal to 
its own weight, and is thus capable of floating alone upon the canal. 
It has а total length from front to back of 8ft. 2in., а height of 
about 5ft. 10in., and a width of about 1ft. bin. This width is con- 
tinued only for a distance of about 5ft. 10in. backwards from the 
front end ; after that it is cut away to allow of a freer run aft. The 
motor is fixed in the box upon a foundation plate secured to the 
bottom, and its shaft is connected direct to the screw. The entire 
box, containing motor and screw, weighs about lijcwts., and 
floats with a draught of from 4ft. 14 in. to 4ft. 3}in. 


Electric Hau'aye.—Electric haulage оп a chain has lately been 
atarted upon the Bourgogne Canal, and has given complete satis- 
faction up to the present time. It was designed by | 
Ingénieur des Ponts et Chaussées, under the direction of M. Fon- 
taine, chief engineer of the Bourgogne Canal, and was approved by 
the Minister of Public Works on February 8, 1893; the work was 
immediately begun, and was finished on July 15th following. The 
reach of canal upon which the system has been applied is 3? miles 
long, and includes a little over 2 miles through a tunnel ; the width 
of waterway is about 23ft. in the open, and about 20ft. in the 
tunnel, while the depth varies from 7ft. 4lin. to 7ft. lOlin. 
From 1867 to 1883 barges were towed by a steam tug hauling on a 
submerged chain ; the plan worked well, but was dear, the cost of 
maintenance being high. In 1888 the old tug boats being no 
longer serviceable, it was decided to utilise the waterfall at the 
canal locks for driving turbines to generate electricity, and to work 
this reach electrically. The ground having been surveyed, it was 
decided to make a fall of 23ft. at Pouilly at the Seine end, and 
another of 26]ft. at Escommes at the Saóne end. The available 
water power at Pouilly is 207 н.р. and at Escommes 11:8 H.P., 
making a total of 32$ н.р. Two dynamos are used, which are 
shunt-wound Gramme machines, connected in series : that at Pouilly 
is constructed to supply а normal current of 30 amperes at 370 
volts, and the other at Escommes furnishes 30 amperes at 280 volts. 
A conducting wire running along the canal bank joins two opposite 
poles of the machines ; and from each of the two remaining poles 
a separate wire runs along the same bank parallel to the first wire 
and below it; by means of the two lower wires the curront is con- 
veved to the motor. When the turbines are running at their normal 
speed, the total electromotive force is 370+280=650 volts ; the 
resulting current does not generally reach 30 amperes, but varies 
between 12 and 25 каре according to the cargo towed ; for a 
current of 25 amperes the loss of power is 180 volts. The motor 
is capable of absorbing a maximum of 18} H. P.; it is rarely, how- 
ever, that such a high power is required. The mode of connection 
by the wires presents the advantage that the length of conductor 
traversed by the current remains always the same, on whatever 
part of its journey the tug boat may be. The switchboard on the 
tug has a rheostat of 180 ohms for admitting the current gradually 
to the motor. The governor regulating the admission of water to 
the turbines is worked electrically ; it allows a variation in voltage 
of only 10 per cent. when a tug is starting, and normally a varia- 
tion of only 2} per cent. A battery of accumulators is connected 
in parallel with the conducting wire, and works simultaneously 
with the dynamos ; the connection is continuous, so that the accu- 
mulators act as equalisers. The battery working alone is sufficient 
for two journeys in oach direction; it is placed in the cellar of the 
resident engineer's house. The accumulators have been found, 
however, to be of but little use; and M. Galliot states that, if the 
work were to be done over again, he should dispense with them, 
and should also use series-wound dynamos, instead of shunt-wound 
as at present. The total length of circuit traversed by the current 
being about 7} miles, the resistance is 3:0 ohms. In ordinary 
working at 600 volts with a current of 20 amperes the efficiency is 
87 per cent. The three wires of the line are so arranged as to 
occupy in section the corners of an isosceles triangle 3 іп. high, 
the two lower wires being those along which the current travels 
to and from the motor. For keeping the wires in their required 
position, insulators of a special form are used. The line so con- 
stituted forms an open circuit; to close the circuit, it is only 
necessary to place the two lower wires in contact with the poles 
of the motor, which is done by means of two trolleys carried by 
the boat. As on American tramways, the trolleys are composed of 


two long-jointed arms, each terminating in a small roller, which | 


. Galliot, 


travels along the conductor on the bank of the canal, and conveys 


the current to the motor leads that run through the arms. At the 
end of the arms of the trolleys the conductors are connected to the 
switchboard, and thence to the poles of the motor.‘ The latter 
is a series-wound Gramme machine, which on a brake trial 
at 900 revolutions per minute, with 30 amperes and 550 volta, 
gave 19 B. H. P.; the mechanical efficiency was 85 per cent. The 
motor receives а greater or less supply of power in proportion to 
the trains it has to tow; it works well with different cargoes in 
tow, and is remarkably free from sparking. It is connected to the 
chain drum by means of belting ; the pulley of the motor is 11:8in. 
diameter, and the flywheel on the chain drum 5ft. 103in., or six 
times the pulley. The boat is geared for two nominal speeds of 
179 and 3°13 miles per hour; the actual speed of course varies 
largely with the weight of cargo towed. The tug is 49ft. 23 in. 
long, 10ft. біп. wide, and 3ft. lilin. deep, with a draught of 
lft. b]in. Fore and aft she is covered with fluted sheet-iron ; and 
a length of 26ft. 3in. amidships carries a cabin of thin sheet-iron 
to protect the machinery from the weather. In order to prevent 
the chain from bespattering the boat, it is entirely enclosed in a 
U-shaped trough, which is covered by a half-round lid of thin sheet- 
iron. The chain enters and leaves the boat through two holes 
similar to those on river steam-tugs. There are two rudders, one 
at each end, and each connected to a wheel placed at the opposite 
end, so that the boat can be steered from the forward end both up 
stream and down stream. In the tunnel the boat is lighted by 
electricity. The total cost of the arrangement was about £5,400, 
including £400 for the accumulators and £200 spent on unsuccess- 
ful trials, which latter, of course, could now be avoided. With the 
advantage of present experience the electric haulage at Pouilly 
could now be carried out for about £4,800, exclusive of the accumu- 
lators, which are of little use ; so that the cost per mile would be 
about 44. 800 375 = 21,280. The saving in cost over the old 
steam-tugs is considerable. During a period of six months the cost 
of transport over the length of 3} miles was 0 68d. per ton by 
electric haulage, as against 0:994. by the old method, or a saving 
of a little over 30 per cent. The time taken is also slightly less. 


Towing by Locomotire.— The last method of traction to be con- 
sidered is towing by means of a locomotive running on tbe bank. 
Some experiments on this plan were made by the Prussian Govern- 
ment during a period of four months upon the Oder-Spree Canal,. 
over a distance of 1:86 mile, which was purposely chosen on account 
of the number of windings it contained. Although up to the 

resent no conclusive results have been obtained as to cost, yet, 
judging from former experience and from the calculations given, 
it would be too high to stand competition, even for regular aud 
extensive traftic. In France, however, a service of this kind was 
working for several years on the Neufossó, Aire, and Deüle Canals, 
between Les Fontinettes and the neighbourhood of Douai, over а 
distance of 47:8 miles, with only a single lock. The locomotive was 
used only for going up stream ; each train that it towed consisted 
generally of two or three fully-laden barges, and the speed was 
about one mile per hour. But it could not compete with the horse 
towage service of the Deüle Canal, and was finally abandoned. 

At the present time some experiments are being made upon the 
Bourgogne Canal with a small electric traction engine, which runs 
on the towing path without rails ; but in view of the failure which 
has always attended this method of haulage, the author thinks it 
will never get beyond the experimental stage, notwithstanding that 
it has been stated to be satisfactory thus far. - * 

From the consideration of these four different methods of traction 
the author is of opinion that the only plan suitable for English 
canals, which are usually both shallow and narrow, is propulsion by 
means of screws, driven either by steam or by electric or oil motors, 
Haulage on a sunken chain or wire rope is quite inapplicable to 
the winding course of English canals ; and on the Continent it is 
only upon long straight reaches with frequent tunnels, or where 
strong opposing currents are encountered, that it proves a com- 
mercial success. | 

Cost of Traction.—On the all-important question of costs some 
plans which may be better from a mechanical point of view may be 
ruled out of court; while others not so good mechanically, but 
cheaper, succeed owing to their cheapness. Considering the great 
advantages possessed by mechanical traction over horse towing in 
point of cost, it would have been supposed that horse towing would 
long ago have ceased to be in general use. Such, however, is not 
the case, for even at the present time the greater portion of the 
work is done by horses, and on the Continent the hauling is in 
some instances done by men and even by women. 

The cost of traction varies on every canal, and is dependent upon 
the regularity of the traffic, the freedom from locks, and other con- 
ditions. A method of mechanical propulsion which is remunerative 
on one canal might not be able to compete with horse traction on 
another. As an example, with the boat trains introduced upon 
the Aire and Calder navigation by Mr. Bartholomew the cost of 
traction is about the lowest that has been reached, namely 0:034d. 
per ton-mile; but, as he stated before the Select Committee on 


52 


THE ELECTRICIAN, MAY 7, 1897. 


TABLE I.— Relative Cost of Transport by Railway and by Canal. 


Items of cost. | Railway. Canal, 

Maintenance of way . q ТТУ z 13 B 0 
Maintenance of work . 7 2˙3 
Repairs of rolling stock ..................... q 19 . 6 
rr. ОРИСИНИН ЕРКЕ 16 8 
Traffic expenses 6 8 6 50 6 
General charges .......................................... 15 15 
Interest on capital ..................................... 100 38˙3 

Тоа КЫНЫ vt dA 200 70:6 


Canals in 1883, on a navigation like that of the Leeds and Liverpool 
Canal the same pian would cost 0:34. per ton-mile, that is to say, 
ten times as much. 

It is rather difficult to arrive at an exact basis of comparison for 
the cost of traction upon foreign and upon English canals, because 
most of the Continental inland navigations are state-aided, and in 
some cases the cost of maintenance is borne entirely by the Govern- 
ment, to the extent even of carrying the traffic at a loss; and, 
therefore, the oust per ton-mile includes merely the actual cost of 
the haulage and whatever tolls the Government may think best to 
put upon the canal, independently of whether it is paying or not ; 
whereas op our English canals the tolls have to be sufficient to 
ensure payment of interest, cost of maintenance, &c. In 1866 the 
cost of haulage by steam upon the Gloucester and Berkeley Canal 
was 0:077d. per tón-mile, while upon the Grand Junction Canal it 
was 0:166d. The difference may be traced directly to the difference 
in dimensions of the two canals; for while the Gloucester and 
Berkeley Canal is practically a ship canal, the Grand Junction is 
one of the shallowest in the country. According to the State 
Engineer's report on the canals of New York State, the cost of 
traction upon the Erie Canal and Hudson River was as high as 
0:238d. per ton-mile, including tolls. In his evidence before the 
Select Committee on Canals in 1883 the late F. R. Condor gave the 
cost of transport by steam traction on Belgian canals as 0:384d. per 
ton-mile, against 0:315d. by horse traction; these figures include 
tolls. The cost of traction by screw steamer towing three other 
boats on the Erie Canal was placed in 1892 by Mr. Bogart, an 
American engineer, at 0:082d. per ton-mile ; the three boats towed 
each carry 250 tons of cargo, and the steamer carries 180 tons. By 
horses towing two boats the cost comes to 0:109d. per ton-mile. 
The speed with horses is 1°6 mile per hour, while with steamers it 
amounts to 2:5 miles per hour. 

Considering the cheapness of transport by water, it would be 
remarkable that the English canals are not more extensively used, 
were it not for the fact that most of them are in the hands of the 
railway companies ; or at least one or two of the junction canals 
which join important routes are so controlled, and upon these 
there are prohibitive rates in force, with the result that the 
traffic is kept dowri on the canals, and is nearly all monopolised 
by the railways. Even with the old mode of traction by horses it 
is found that minerals can be sent by canal considerably cheaper 
than by rail. Time is, of course, an important factor for general 
traflic, but it is not of so much consequence for minerals, for which 
cheapness of transport is the first consideration. On the Continent 
the canals are the principal means employed for the conveyance of 
goods ; and improvements are still being carried out in the way of 
widening and deepening their channels for facilitating the passage 
of boats ; whereas in this country many of the canals are choked up 
with weeds, and have been allowed to fall into disrepair. 

In support of the assertion that evon with horse traction it has 
been found cheaper to carry minerals by canal than by rail, it may, 
perhaps, be well to quote some evidence. "There are three prin- 
cipal causes which render transport by canal cheaper than by rail- 
way ; and they are, briefly, the following :—First, on a canal there 
is no item of cost corresponding with the wear and tear of rails, 
sleepers, or fittings, though the cost of maintaining banks and locks 
must be taken into account. Second, there is a corresponding 
saving of the repairs required by rolling stock and locomotives 
in consequence of their running on a rigid permanent way. Third, 
the most important reason is that the maintenance of works on а 
canal is much less oostly on ап average than the corresponding 
outlay upon a railway, not only from the absence of vibration, but 
also from the much smaller magnitude of the works themselves. In 
his evidence before the Select Committee on Canals Mr. Conder 
gives the accompanying Table I., compiled from information at his 
disposal, which shows the relative costs for an equal tonnage trans- 
ported an equal distance by rail and by canal. At will be seen that 
а carriage of heavy goods by canal costs about one-third of that by 
railway. 

In Table II. is added a summary of the average cost per ton-mile 
of the different modes of traction on canals. 

nclusions. —The reason why the cost of transporting goods by 
onal is 80 much cheaper than by railway lies largely in the cost of 
onstruction. Taking the average cost of the Manchester, Sheffield 


TABLE II. — Average Cost of Different Modes of Traction on Canals. 


= — — 


Name of canal. Mode of | Cost per 


traction. ^ ton-mile. 
| Penny 
Cañal de l'Oise aire ond co ³ð B ыда Horses 0057 
Sambre rr etr Du I Ubro obe do. 0-0659 
St. Quentin Canal ................ esee do. 0053 
Branch Canal de l'Aisne ........ ...................... do. 0:0785 
Canal des Ardenne ss . do. 0°0706 
Bourgogne Canal ........... e ТРИИ ТРИЯ do. 0078 
Canals du Loing, de Briare, and du Centre..... ... do. | 0064 
Mauvage reach of canal between the Marne and | Sunken \ | 0-052 
the Hine i22: 9 A а ына chain j 
Canalised Meuse .......................................... do. | 0:168 
St. Maur and St. Maurice Canals .................... 1 0089 
Aire and Calder Navigation ед | 
(tug carrying cargo, and allowing 10 per cent. trai 0:029 
for depreciation and repairs) ........................ тя 
-——— MáÓ— ' Tugs | 0:143 


was £65,700 per mile, and the oost of the Birmingham Canal, 
which was £15,000 per mile, the former is more than four times the 
latter: and the cost of maintenanoe will be proportionately er 
for the railways. In view of the smaller initial outlay on canals, and 
the cheapness of mechanical traction thereon as compared with horse 
traction, it may well be asked, why has mechanical traction upon 
canals in this country not come more to the front? The answer is, 
not that mechanical engineers are unable to design machinery to do 
the work cheaply and expeditiously, but that the main difficulty 
arises from vested interests. The all-powerful railways have by 
some means or other obtained the control over a portion and even 
in some cases over a whole network of canals. Their control over 
even only one section of a canal means that they control the canal 
throughout its entire length, together with the branches opening 
into it. On many canals this leads to their falling into disrepair, 
or to certain portions being blocked; thereby effectually preventing 
any through traffic. Owners who would gladly have sent large 
quantities of goods by canal, and would thereby have opened up 
a remunerative field for mechanical propulsion, have reluctantly 
been forced to send their goods by the quicker but more expensive 
railway route. Continental canals, on the other hand, are con- 
trolled by the Government, who in the interests of the whole 
community at large foster this method of cheap transit; and this 

is the main reason why mechanical propulsion on canals is more 
widely developed on the Continent than in our own country. The 
cause of the non-suocess of mechanical | i dard in this country 
may clearly be considered to be beyond the forces which can be 
controlled by mechanical engineers. 

The best method of mechanical propulsion for our own country, 
on canals which are still in the hands of private owners, must 
undoubtedly be that which necessitates the least alteration to the 
existing boats and canals in their present conditions, so as to be 
applicable to the boats in their present form, without structural 
alterations, and without in any way preventing them. from passing 
through existing locks. The machinery should oocupy as little 
weight and space as possible, and should be of simple construction 
and capable of being managed by an ordinary bargeman ; the cost of 
first outlay and of maintenance must be small; and lass but not 
least, the cost of traction per ton-mile must be as low as possible. 
As to the best form of boat to be used on any canal, and its rela- 
tion to the wetted section of the canal, the author hopes that, as 
вооп as the experiments of M. de Mas on this aha ры are пиа. 
the mathematical and theoretical side of the problem will be satis- 
factorily settled. In conclusion he wishes to convey his best thanks 
to the gentlemen who have so kindly placed the results of their 
valuable experiments at his disposal. 


MECHANICAL ENGINEERING AS A PROFESSION.* 


We receive every year a large number of letters from parents 
and guardians asking for information concerning the value of 
engineering as а profession, and the road by which a young man 
can attain an income as an engineer. 16 is impossible to reply to 
these questions at once satisfactorily and briefly. The fact that we 
have recently received several letters of the kind bringe about the 
belief that it may be useful to say here in general for the use of all 
our readers interested that which we have already written over and 
over again in a somewhat condensed form to more correspondents 
than we care to count. Before going further, however, we may 

romise a word of advice, which we know will not be accepted. 
Parents and guardians will act wisely if they select any other pro- 
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fession for theif sons than engineering. In saying this we salve 
our conscience and discharge a duty to society. In the present 
article we do not propose to say anything about civil engineers. As 
to electrical engineers, no word that can aid a miaguided young man 
to enter their ranks shall flow from our pen. We shall confine 
ourselvess strictly to mechanical engineering, which represents by 
far the largest branch of the profession. Probably there are ten 
mechanical engineers or more for every civil engineer in the world. 
We find it necessary to begin by stating in emphatic language that 
there is nothing akin to elegant leisure in mechanical engineering. 
The yourg man fresh from a great public school, or the refinement 
of a well-kept English home, will find the practical work of mecha- 
nical engineering extremely irksome and distasteful at first. 
Mechanical engineering is distinctly dirty work. Nor is this all. 
The apprentice has to mix with and labour beside and under that 
class of men who, however sterling and excellent, are a rough lot— 
men with whom the lad can have nothing in common. Then he has 
to do hard bodily work from an hour in the morning when he has 
hitherto been fast asleep until far on in theafternoon. Happy is the 
lad who can then return to his home. Much more frequently he 
hws to go back to lodgings which are far removed from perfection, 
among people who will treat him with scant courtesy. The life of 
the young mechanical engineer is very rough. The sooner a lad 
and his parents and guardians take in this truth the better. The 
notions concerning it acquired in the technical college and from 
books are entirely misleading, and have, as we happen to know, 
led over and over again to bitter disappointment. Furthermore, 
the profession is entirely unsuitable for those who are not in 
robust health. Successful mechanical engineers are almost always 
men of good constitution and fine physique, at all event, when young. 
Many men break down under the strain and stress of life; but a 
young and delicate mechanical engineer who is doing any good for 
himself or others is an exception. It is a case of survival of the 
fittest. The delicate men are either killed off or have to give 
the thing up. Mechanical engineering is essentially a business 
for strong men. In all the attempts that the gentler sex have made 
to invade the realms set apart to man, mechanical engineering has 
been overlooked. There have been female engineers, no doubt, 
but they have confined themselves to theory ; they have never yet 
appeared as erectors, or fitters, or boilermakers. The very rough- 
ness of the life їз, however, well calculated to develop the energies 
and bring out some of the best аша іп а young man. Happily 
for the world in general, and for his country in particular, the 
British youth does not always want to live a life lapped in luxury ; 
and the same spirit that enables him to rough it on campaigns, or 
to endure hardehip as a oolonist, will carry him through the shops 
ава bring him out a better man than he went in—more steadfast, 
self-reliant, modest, and courageous, so that there is a bright side 
to mechanical engineering as well as the dark side. But it is well 
that those who propose to pass through the shops should under- 
stand what manner of thing they undertake to do. : 

We shall assume that a young man of the proper type has clearly 
made up his mind and counted the cost. The next thing to decide 
on is the branch of mechanical engineering which he will take up, 
for mechanical engineering has been split up and subdivided and 
specialised to 4 remarkable extent during the last quarter of a cen- 
tury. There is one broad rule to be observed in making the 
selection, to which there is absolutely no exception : invariably 
select that branch in which you have most interest. For example, 
a parent who stands well with one or more railway directors should 
get his son into a railway shop ; à man who has friends who are 
directors or managers of steam shipping companies should get his 
boy into the works of some firm building marine engines. The 
boy's proclivities are of no consequence whatever ; they are to be 
entirely disregarded. In the majority of cases, however, the 

arents, at all events those who consult us, have no interest of any 
lina. In such cases it is à matter of no importance what branch 
the lad takes up; perhaps he will be wise if he takes that which 
costs least. In after life he will have the satisfactory consciousness 
that he has wasted as little money as he could. 

There are three ways of ‘‘ going through the shops." According to 
the first, a premium is paid, which varies in amount from fifty to one 
thousand guineas. The pupil gives three years in the shops, during 
which time he is sup to pass through all the departments, 
beginning with pattern-making, and to have át least six months in 
the drawing office. Under the second, no premium is paid. The 
pupil receives small weekly wages, and at the end of three years 
receives a certificate, which is equivalent to indentures. Under the 
third, the pupil pays à small premium, usually about £25, and is 
taught in the shops a trade ; that is to say, to be a fitter or a turner 
or a pattern maker. He does not learn the profession; but а 
sharp youth, who keeps his eyes open, is well educated, and reada 
and attends drawing classes in the evening, may learn quite as 
much as the gentleman apprentice "—not unfrequently a good 
deal more. The practice varies with different localities ; a line 
drawn across England from Liverpool to The Wash roughly divides 
the northern shops, in which no premiums are taken, from the 
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south, where premiums are received. There is much to be said for 
both systems, but that is quite another story. 

In conclusion, we may say that for some years past it has been 
almost impossible to get a boy into the shops ; that is to say, into 
desirable shops, where there is something really to be learned, and 
to have passed through which gives а man the guinea stamp in 
itself. In such establishments the number of apprentices is limited, 
because a conscientious endeavour is made to teach them. The 
result is that an outsider has practically no chance of getting his 
son in; nothing but interest will suffice. We can name, for 
example, one first-class northern shop now. Every vacancy for the 
next five years has been booked, and this is by no means a peculiar 
case. Parents and guardians will do well to exercise extreme 
caution in dealing with firms or individuals who advertise for pupils. 
In a few, a very few cases, rising young firms, glad to get a few 
hundreds in the way of premiums, and to secure the services of 
smart young fellows, advertise. For it must not be forgotten that 
a man nearly out.of his time may be as good, or better, than а 
“ tradesman,” who receives three times as much wages. Space 
fails us to say much more. We have endeavoured to enlighten 
some of our readers as to the true character of the life led during 
at least three years by the mechanical engineer, and we have given 
the only possible advice as to the selection of a branch. It only 
remains for us to add that there is still some room at the top, 
although not so much as existed once; that is to say, that, in 
mechanical engineering, as in all professions, certain men will 
achieve success by their own inherent capacity. Ава rule, how- 
ever, it will be found that the position occupied by mechanical 
engineers is very much the result of more or less interest and aid 
from friends. We have said, it will be observed, nothing about 
the young engineer who, when he has serred his time, will find 
himself in possession of а few hundred pounds, or perhaps even а 
couple of thousands. Ав the young engineer, according to our 
experienoe, invariably loses this money within the firat three years 
succeeding his apprenticeship, we do not think it is necessary to 
take it into consideration. | 
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AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New Үовк, dpril 23, 1897. 

Monopoly in Venezuelan Telegraphs.—The firm of Henry 
Clews and Co., of this city, made the announcement this week 
that the syndicate organised by that firm has secured from the 
Venezuelan Government a concession which gives it a com- 
plete monopoly of the telegraph, cable and telephone lines in 
Venezuela. The concession is for 80 years, and the syndicate 
will pay to the Government of Venezuela $150,000 a year. 
The syndicate will take over the existing lines, which are 
owned by the Government, and at the end of 30 years the 
lines will revert to the Government on payment by the latter 
to the syndicate of their appraised value. | 

Reported Consolidation of Large Interests.—It is reported, 
on what appears to be good authority, that the Sprague 
Electric Elevator Company, the Lundell Motor Company, 
and the Interior Conduit and Insulation Company, all of this 
city, are to beconsolidated. This report cannot be confirmed, 
but there is every reason to believe that the combination will 
be effected. The Sprague Elevator Company has its works 
at Bloomfield, N.J., а suburban town. The plant is a very 
large one, and several hundred men are constantly employed. 
The works of the Interior Conduit and Insulation Company 
and the Lundell Motor Company are practically one, and 
located in this city. This also is a very large establishment. 

An Important Telegraph Deal.—It is announced that the 
Postal Telegraph Cable Company has signed eontracts with 
the Mexican National and Mexican Central Railroads, giving 
the Postal Company a strong foothold in Mexico, and a large 
share in the business to and from that country. Heretofore, 
in sending messages from Mexico to points in the United 
States, it has been necessary to transmit them in a round- 
about way. Under the contract there will be a direct overland 
system between points in Mexico and postal telegraph stations 
in the United states, including every important town and city. 
Messages from Europe, it is stated, will pass by way of New 
York, over the line of the Commercial Cable Company, thus 
making a complete chain of communication between Mexico 
and Europe. The telegraphic system controlled by the 
Mexican Natienal and Mexican Central Railroads comprises 
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more than 8,000 miles of wire, covering the entire Republic. 
Lines are to be constructed from San Antonio, Texas, to 
Laredo, Mexico, and from Albuquerque, N.M., to El Paso, 
Mexico, and when these are completed, which it is expected 
will be within a few months, direct communication between 
the Mexican capital and New York will be established. The 
contract covers a period of 25 years, and is based upon mutual 
interest. 


— 


CORRESPONDENCE. 


— — 
TURBINE GOVERNORS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: In the 1888 edition of Rankine's Steam Engines 
and other Prime Movers” it is stated that “ water-wheel 
governors are all much alike in principle, though varied in 
details," and a single example is chosen to illustrate them. 
The type illustrated consists of the ordinary pair of balls acting 
on a lever, which puts one or other of a pair of clutches into 
action, according as the speed is above or below the normal. 
Bodmer, in the 1889 edition of Hydraulic Motors,“ a book of 
500 pages, devotes only 14 lines to the subject of governors, and 
says: Any of the well-known varieties of indirect-acting 
governors may be applied to turbines, and in connection with 
the latter do not call for special description.” Mr. Alph. 
Steiger, in his Paper on “ The Utilisation of Water Power,“ 
read before the Institution of Electrical Engineers, in May, 
1896, avoids the subject of governors altogether; and Mr. 
Esson, in the discussion that followed, said: ** I much doubt 
if at the present moment a wholly satisfactory governor 
exists. The great difficulty has been to get a sensitive 
governor, sufficiently quick acting to prevent a dangerous 
rise of speed without putting excessive strain on the water 
pipes”; and, after describing the difficulties experienced at 
the Sheba Mine in the De Каар Fields, S. A. R., on account 
of the want of a satisfactory governor, he says, It will be 
obvious that if we had a governor which would control the 
turbine speed under sudden variations of load much less 
attention would be required to run the plant." And Mr. 
Tremlett Carter, in his ‘ Motive Power and Gearing for 
Electrical Machinery," in referring to the difficulty of turbine 
governing, says, But it is not only apparent in low fall 
plants, it occurs in almost, if not quite, all water-power 
installations where elose governing is required; and to so 
large an extent is it a difficulty that many American engineers 
have entirely abandoned the practice of governing their 
turbines, preferring rather to run their dynamos on an artifical 
load when they are not required to run at full capacity on a 
real load,’’ and he then proceeds to describe the Victor turbine 
overnor, which brings into gear one or other of a pair of 
opposite ratchets, according as the speed is above or below the 
normal. This is the principle on which the present governors 
at the Sheba Mine act, and which have proved so unsatis- 
factory. Mr. Tremlett Carter further says that the friction 
arising from large movements of massive regulation machinery 
gives rise to very violent hunting. 

In a varied experience with different types of turbines and 
governors, I have found that, without an exception, the auto- 
matic governors, as usually supplied, are unsatisfactory and 
are quite useless for close governing under varying conditions 
of load. They have always been subject to excessive hunting, 
апа this has been generally attributed, Mr. Carter says, to the 
difficulty of handling large masses with sufficient quickness 
and accuracy. I am now of opinion, however, that the diffi- 
culty lies not in the moving of large masses but in the wrong 
principle on. which the governors act. The majority of, if not 
all, governors act on this principle, that on the speed rising 
above or falling below the normal, a relay, mechanical, hydraulic, 
or electrical, 18 brought into action and remains in action until 
the speed returns to normal. Thus, when a certain amount of 
load is dropped the speed commences to rise, and with it the 
balls, bringing the automatic relay into action and the gates 
begin to close (or the nozzle is deflected, as the case may be). 
When sufficient water has been shut off, the speed, which is 


now more or less above normal, according to the speed with 
which the gates have been closed, begins to return; but the 
relay mechanism continues to act, and by the time the speed has 
returned to normal, {оо much water has been shut off, with 
the result that the speed continues to decrease, and regular 
hunting generally very severely sets in. 

It appears that efforts have been made with a certain 
amount of success to empirically stop the action of the relay, 
and it is evident that in certain cases by very eareful adjust- 
ment such a method would be satisfactory, but it necessitates 
an adjustment to suit the particular circumstances, and requires 
a care and ability not often to be met with. 

The steam engineer has brought his governor to a high 
state of perfection, and though he has not attained perfect 
isochronism his results are sufficiently close for all practical 
purposes. In the steam engine the interaction of the ball gear 
and the throttle valve (or the trip gear) results in the ball gear 
lever taking up a different and definite position for each pro- 
portion of load. In the turbine the throttle is so heavy that 
auxiliary power must be made use of, and the ball gear lever 
acts on a relay mechanism instead of directly on the throttle. 
What is required in turbine governing is that the gates lever 
shall move synchronously, or as nearly so as possible, with the 
bal] gear lever. If the action of the relay were made to 
depend on the rising or falliny of the speed, instead of on the 
speed. being above or below normal, a much nearer approxima- 
tion to correct governing ought to be obtained than the old 
form of governor permits. 

A method, either mechanical or electrical, can easily be 
devised to actuate the relay in one direction, when the speed 
is rising, and in the opposite direction when it is falling, quite 
independent of a normal point. 

But the solution of the problem also presents itself in 
another, and perhaps better form. 

The ball gear lever has a different position for each load, so 
also has the gates lever in a turbine, and the problem is to so 
arrange the relay mechanism that they move as nearly synchro- 
nously as possible. . The solution of the problem lies in having 
the auxiliary power sufficiently great, the relay mechanism 
very sensitive, and in having a varying position of the fulcrum 
of the ball gear lever by having it suitably connected with the 
gates lever so that tt has a different and definite position Jor each 
load. This has apparently been carried out by Messrs. Escher, 
Wyss and Co., as was illustrated in The Jlectrician of Feb. 26, 
but Mr. Snell, who described it, has failed to lay sufficient 
stress on this important point. 

As I understand the diagram on page 570 of The Electrician 
of Feb. 26, for steady running with a given load the piston 
K must be in its neutral position, but for each load the arm T 


governed by the ball gear M takes up а different position ; 


after every change of load the position of the fulerum Z must 
be varied. The conneciion between the gate-piston P and 
this fulcrum Z should be such that the movement of Z 
between low gate and full gate corresponds to the movement 
of the ball gear between the previously determined speeds for 
no load and full load. After each change of load the relay- 
piston К is brought back to its neutral position by the inter- 
action of the ball gear and the throttle gear, each of these, 
however, taking up a different position for each load. Of 
course, wbere а relay is used the movement of the throttle 
must follow after the change of speed, and consequently more 
or less hunting must occur, but in this new type of governor 
the main cause of hunting in Ше old form has been removed, 
and I am of opinion that this modification, simple as it is, 
removes the one great difficulty in the general use of water 
power.— Yours, &c., H. E. T. HAULTAIx. 


Johannesburg. 


THREE-WIRE VERSUS ALTERNATING-CURRENT 
TRANSMISSION FOR ELECTRIC RAILWAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sır: Your discriminating remarks on the subject of the 
title of this letter in last week’s leading article, and the 


importance of the subject, encourage me to address you on the 
matter. The rules of debate prevented me from replying at 
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the Institution to the criticisms of Mr. H. F. Parshall who 
followed me. 1 have very great respect for Mr. Parshall’s 
opinions, but I am quite unable to reach his conclusion on 
this matter, and I ask leave to reply to one or two of the points 
included in the abstract of his speech, which, as I note by the 
asterisk, he has read. | 2 

The question under discussion is whether there are cases in 
which it is advisable to use the throe-wire system of trans- 
mission when we get beyond the limits of direct two-wire 
transmission, or whether we should go at once to the use of 
alternating currents. My contention is, that the case of a 
double-tunnel railway a few miles long, with the generating 
station at one end, such as that of the Central London Rail- 
way, is precisely one where the three-wire system is the better. 
I chose this for illustration because it was freshest in my 
mind and in the minds of many of my hearers, but it is not an 
isolated case; I could have taken another with equal effect. 
It is necessary to be clear that the difference is simply one of 
the mode of bringing the current from the generating station 
to the railway. Once it gets to the railway it is agreed that 
500-volt continuous-eurrent motors should be used on the 
locomotives. It is curious, therefore, to find Mr. Parshall 
objecting to the use of the three-wire system, because 
of the great loss which, he apprehends, will occur in the rails, 
which, after all, is due only to the difference of the currents 
of the two sides, if the tliree-wire system be adopted ; whereas 
the alternative would be to carry the whole current of all the 
locomotives by the ruils if the two-wire system were used. 


With regurd to the arithmetical work by which Mr. Parshall |. 


reaches this conclusion, I beg to say that I cannot agree that 
the maximum current per train need ever reach 1,000 amperes. 
If this figure is not a mistake, the motors under consideration 
appear to have a lower ratio between torque and current than 
need be. It is possible to design motors which will do the 
two-and-a-half minute service required without allowing the 
starting current to rise above ubout one-half, or the running 
current per locomotive, under the worst conditions, ever to 
exceed about two-thirds of this amount. (In saying this I am 
supported by high authority.) Moreover, the first condition 
of the working of such a railway being, аз Mr. Parshall states, 
a maintenance of the true schedule time, the trains can never 
be à mile apart. At the worst they would only be the length 
of the longest section apart, which is 1,288 yards, and in 
practice the trains on opposite sides would be more nearly 
one-half of that distance apart. Hence it is perfectly prac- 
ticable to conforn to the Board of Trade requirements as to 
drop in the earthed conductor with the three-wire system. 
In the alternative, Mr. Parshall does not appear to have 
considered the loss in the earthed conductor at all. 

Again, Mr. Parshall states that there may be between one 
end of the line and the other a difference of 100 volts. If so, 
there will undoubtedly be variations in the efficiency of the 
motors; but surely this is not inherent to the three-wire 
system. There are quite as likely to be variations with the 
two-wire; but, whether or no, the question either has reference 
to the mode in which the feeders are initially laid out or to 
the management of the central station, and is not characteristic 
of either system as such. 

I judged from Mr. Parshall’s remarks at the Institution 
that he supported Mr. Baylor in contending that the three. 
wire system was condemned absolutely by the difficulty of 
maintaining a balance. From his concluding remarks in the 
printed abstract, it appears that he considers the losses in 
compensators and in the neutral wire are the most consider- 
able items; and that, when these are equal, the remaining 
choice between the three-wire and three-phase systems is that 
between transmission to the railway at high voltage, say 5,000 
volts, and transmission at low voltage, say 500 volts per side. 
What will decide this issue, therefore, will be the distance 
over which such transmission has to be effected. Where the 
distance is not great, as in such a case as that I have sketched 
out, I think it can be clearly shown—as I believe I have 
shown—that the balunce of advantage is on the side of the 
three-wire system, and therefore that the general dictum of 
Mr. Baylor and Mr. Parshall is untenable.—Yours, &c., 


C. E. Grove, . 


ELECTRIC TRACTION ON CANALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I read with interest, in your last issue, your Note 
relative to the speech delivered by Sir Leader Williams in 
favour of electric propulsion on canals. 


I beg to inform you that since the experiments on Ше Вир. 


gundy Canal, which you described to your readers, a new step 
has been made in France. The Company which experimented 
on the Burgundy Caual, the Société de Traction Electrique 
sur les Voies Navigables, has been authorised by the French 
Government to work their system on the Aire and Deule 
canals, from Bethune to Pont à Veudin, a distance of 80 kilo- 
metres. 

As no water power is available, steam will be used. The 
engines are now ready, and the power houses are being erected. 
The electric equipment is ready, the dynamos have been fur- 
nished by the Société Alsacienne of Belfort, and the traction 
engines and screw propellers by M. Brunet, of Chalon-sur- 
Saóne. . 

The Company hope the whole set will be at work within two 
or three months, and that in next August they will begin to 
carry on the heavy traffic of these canals for a distance of 
80 kilometres. 

The actual annual traffic at the lock of Cainchy, at the 
middle of this section, averages over 16,000 boats. I feel sure 
that this installation being, as far as I know, the most impor- 
tant designed up to to-day, you will kindly insert this notice of 
it. —Yours, &c., GALLIOT. 

Dijon, May 2, 1897. 


ESTIMATING. 
TO THE EDITOR OF THE ELECTRICIAN. . 

Sig: It has often been felt by engineers on the manu- 
facturing side of the electrical profession that the onus of 
estimating gratuitously, and depositing а heavy sum for the 
pleasure of so doing, is becoming almost intolerable now-a- 
days. Every cable maker's lot is the same as that of every 
other, but there certainly can be no doubt that, considering the 
daily fluctuation in the value of copper, in minute fractions of 
& penny per pound, the similar fluctuations in the value of 
rubber and lead, not to speak of a possible sudden rise in 
fibrous materials, the right to estimate might fairly be allowed 
us without paying for it, and а little more time than is 
frequently allowed might be accorded. Those who are just 
now attending to existing contracts, preparing samples, and 
worrying the suppliers of raw material for lowest prices by 
telegram, will appreciate this letter, and hope with me that it 
may bear fruit some day ‘—Yours, &c., 

Mervyn О’Совмах, 

North Woolwich, London, E., May 5, 1897. 


LEGAL INTELLIGENCE. 


— ссии» 


Williams v. Douglas. 

At the Manchester Assizes on Thursday last John Glynn Williauis 
electrical engineer, sued Robert Charles Douglas, trading аз the Manchester 
Electric Company, for the recovery of £100, money received by the defen- 
dant from the plaintiff, апа £3. 5s. for arrears of wages and travelling 
expenses. It was stated that the £100 was paid by the plaintiff to the 
defendant under an agreement for the deposit of this sum in respect of a 
proposed partucrship, the agreement stipulating that in the event of the 
partnership uot being carried through the £100 was to be repaid. The 
plaintiff entered into the defendant’s employment, and continued in it for 
some weeks at-a salary of 30s. per week, but the partnership agreement 
was never carried out. For the defence it was urged that the agreement 
between the parties was to the effect that, in consideration of the pleimtiff 
paying the defendant £100 and a further sum of £50, the de'endant should 
engage the plaintiff for six monthsat а weekly wage and give him an insight 
into tbe electrical engineering business, and at the end of that period give 
him the option of becoming a partner in the business. The defendant had 
always been ready and willing to perform his part of the agreement ; but 
the plaintiff had neglected to do so, and had refused to pay the £50 due 
under the agreement. The defendant, therefore, disputed the claim and 
counter-claimed for £150 — £50 for money owing to him and £100 for breach 
of agreement.—The Judge found for the plaintiff on the claim for £100. 


е 


and also on the counter - claim. | 


F 
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Blackman and Others v. the Cambridge Electric Supply 


Company. 

This case came before Mr. Justice Romer on Friday last, Mr. RALPH 
NEVILLE, Q.C., moving for an injunction on bebalf of the trustees of the 
Catholic Church in Hill.street, Cambridge, against the defendant Com- 
pany. The learned council stated that the church was one with a very 
heavy tower, and the defendant Company had been putting down mains 
m. Streets for the supply of electric current, and they had selected the 
immediate neighbourhood of this church and tower to excavate a large 
transformer chamber, with the result (as the plaintiff's alleged) of seriously 
endangering the stability of the tower, which was of an estimated weight 
of 500,000 tons, and he was instructed that the defendant's proposed 
further excavations. 

Mr. LEVETT, Q.C.. for the defendants, said that the excavations were 
all finished, and that Mr. Neville had not mentioned the crucial point, that 
the tower of the church in question was only 10 years old. 

His LORDSHIP pointed out that the harm (if any) was done, and in 
the result Mr. Levett's statement that the defendant's work, so far as 
excavation was concerned, were completed, being accepted as equivalent to 
an undertaking not to excavate further, no order was made on the motion, 
except that costs be costs in the action. 


Gaskell and Grocott v. Gosling and Another. 


In the House of Lords yesterday (Thursday), before the Lord Chancellor 
and Lords Watson, Herschell, Morris, Macnaghten and Davey, the defen- 
dants appealed from a decision of the Court of Appeal, which upheld a 
judgment of the Lord Chief Justice, which adjudged the defendants liable 
аз trustees for certain debenture-holders in Poole and White (Limited), for 
£488, the value of certain goods ordered by the receiver (a man named 
Kelly) and supplied by the respondents. This case was fully reported iu 
The Electrician of Dec. 6, 1895, Feb. 14 and April 24, 1896. Mr. Jelf, 
Q.C., and Mr. W. F. Hamilton appeared for the appellants; and Mr. 
Herbert Reed, Q.C., Mr. E. W. Hansell and Mr. Gregson represented the 


respondents. The arguments for the appellants occupied the whole 


morning, and the case was adjourned. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
. not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2, and 3, Salisbury-court, Flect- 
strect, London — 


SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY: Price 7s. 6d., post free, 88. 3d.; abroad, 9s. 
About 1,300 pages. 


“LOCALISATION OF FauLTs IN ELECTRIO LiduT Mains.”—By F. C. 
Raphael. Price 5s., post free; abroad 58. 6d. Now READY. 

LABORATORY NorEs AND Forms.—With the above title we have ready а 
set of 40 Elementary and Advanced Exercises for use in Electrical Engi- 
neering classes. New EprrioN Now Reapy. These have been prepared 
Dr. J. A. 1 t and will be found of great service to Teachers, Demon- 
strators, and Students. The object of this series is the saving of the time 
of the teacher and his assistants, and to serve as a record of the work done 
by the student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen nett: in sets of any three, 1s. nett; or the set of Twent Elementary 
(or Advanced) Exercises can be obtained, price 5s. €d. nett. he complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. nett; or in handy portfolio, price 128. nett; or bound in strong 
cloth case, price 12s, 6d. nett. Strong portfolios can be had, price 1з. each, 
A full prospectus sent post free. 

„ELECTRIC Lamps AND ETLECTRIO Licutine,” by Prof. J. A. Fleming 
M. A., D.Sc., F. R. S., is now ready. The book is handsomely bound, and 
full of original illustrations, designs, initials, &c. Price 7s. 6d., post free. 
Prospectus post frae. 

" Моттук POWER AND GEARING FOR ELECTRICAL MAOHINERY."—By 
E. Tremlett Carter, C. E., M.LE.E. Now ready. Price 128. 6d., post 
free; abroad, 138. 6d. 

"SUBMARINE CaBLE-LAYING AND RzPArBING."—By H. D. Wilkinson, 
ж. &c., fully illustrated; price 12s. 6d. Now ready. 

„Tux Work or HznTz."—By Dr. O. J. Lodge, with many original 
illustrations. Price 2s. 6d. net. д , S iin 

ELxCrRIO Motive Power.”—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 


printed, on good paper, and contains 230 illustrations. Price 10s, 6d. 
post free (abroad Me. І 


DRU ABMATUREX AND COMMUTATORS," by Mr. F. Marten Weymouth, 
also ready; price 7s. 6d. (abroad 8з.). Prospectus on application. 


“ 


; ELECTRICAL ENGINEERING FORMULE,” a pocket-book, by Messrs. W. 
Geipel and Н. M. Kilgour, is now ready ; price 7s. 6d., by post 7s. 9d. 
(abroad 85.). A large paper edition with wide margins сар be supplied, 
price 12s. 6d., post free 138. (abroad 138. 6d. ). Prospectus on application. 


working treatise on dynamo design. Large 4to, 870 pages, 140 full-page 
illustrations and 65 fall ness tables, 80e., post с 


“ THE ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F.R.S. The New Edition is now ready. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

„THE ART OF ELECTROLYTIC SEPARATION oF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 


“THR INCANDESCRNT LAMP AND ITS MANUFACTURE, "— This book, written 
by Mr. Gilbert S. Ram, is now ready; price 78. 6d. ; abroad 88. 


* ErgcrRO-CiEMISsTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

“ PRACTICAL NOTES FOR ELECTRICAL Sr DEN TW.“ - By Messrs. A. E. 
Kennelly and H. D. Wilkinson, price 6s. 6d., post free. 


“THe STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS.’ — Edited 
and enlarged by W. Worby Beaumont. Price 8s, 6d., post free. 


Tenders Invited.—The Corporation of Sunderland invite tenders 
for the supply of a high-speed three-crank steam dynamo. Specifi- 
cations, &., from the Borough Electrical Engineer (Mr. J. Е. C. 
Snell), Dunning-street, and tenders, addressed to the Chairman of 
the Highways Committee, must reach the office of the Town Clerk 
(Mr. Fras. M. Bowey) Town Hall, Sunderland, by noon, on 
Wednesday, May 26. Further particulars appear in our adver- 
tisement columns. 

— ——— ТЬе Council of the County ejos bo of West Ham 
require tenders for pipe work, feed pumps, feed-water tank, &., 
in connection with their electricity supply station. Specifications, 
&о., can be had at the office of the Borough Electrical Eogineer 
(Mr. John J. Steinitz), Quadrant-street, Canning Town, E., and 
tenders must be sent to the oflice of the Town Clerk (Mr. Fred. E. 
Hilleary), Town Hall, West Ham, by 4 p.m. of Tuesday, May 11. 


——— Extension of Time.—The Dundee Gas Commissioners 
invite tenders for (a) arc lamps and accessories, (b) arc lamp 
pillars, (с) Lancashire boiler and fittings, (4) high-speed steam 
engine and dynamo, and (e) accumulator battery and switching gear. 
Tenders to the Clerk to the Commissioners (Sir Thomas 
Thornton, LL.D.), City Chambers, Dundee, by May 12. 


The Directors of the Great Eastern Railway Company 
require tenders for the supply or а quantity of stores and materials, 
including telegraph materials, metals, india-rubber, tools, pipes, 
fittings, &c. Tenders to Mr. W. H. Peppercorne, Secretary, 
Liverpool-street Terminus, by 10 а. m. of May 13. 

The Wakefield Guardians require tenders for the 
supply of electric lighting plant and for wiring the new infirmary. 
Tenders to the Clerk (Mr. Н. Beaumont), Union Offices, Tetley 
House, Wakefield, by June 2. 

The West Ham Town Council invite tenders for the 
erection of the sewage pumping engine and boiler houses and 
electricity supply station buildings. Tenders to the Town Clerk 
(Mr. Fred. E. Hilleary), Town Hall, Weat Ham, by Tuesday, the 
25th inst. 
| The Foreign Office notify that tenders are being in- 
vited for the establishment of a telephone system in Rio de Janeiro. 
The concession is to be for а period of 30 years. Proposals must 
include tables of price in Brazilian currency, and а deposit of £2,000 
must be lodged. Intending contractors are also invited to indicate 
the amount they are prepared to offer to the Municipality for the 
concession, but the Prefecture reserves the right to impose fines 
ranging from £40 to £400 for non-observance of the contract. 
Tenders must be deposited at the office of the Prefoot, 212, Rua 
General Camara, Rio de Janeiro, by June 20. 

— The Municipal authorities of Wevelinghoven invite 
tenders for the erection of electricity supply works, and for the 
construction of about two miles of narrow-gauge railway to be 
worked electrically. Tenders to the Bürgermeisteramt, Weveling- 
hoven, Germany. 

The General Direction of French Posts and Tele- 
graphs invite tenders for the supply of 214 kilometres of paper- 
insulated telegraph cable, and also for the supply of a quantity of 
miscellaneous telephone and telegraph apparatus. Tenders for the 
first portion must be sent to the Sous-Secretariat d'Etat des Postes 
et des Telegraphes, 103, Rue de Grenelle, Paris, by the 20th inst., 
and for the second portion by the 25th inst. 

Tenders are invited by the Prefectural authorities of 
the Seine for an installation of electric lighting in the Batiment des 
Archives de la Seine, in the Quai Henri IV. Tenders to the 
Préfet de la Seine, Tribunal de Commerce, Paris, by 22nd inst. 

— The General Direction of the Bulgarian Posts and 
Telegraphs at Sofia invite tenders for the supply of a quantity of 
iron and bronze wire, insulatore, &c. Tenders by the 13th inst. 

— ——— Tenders are invited by the General Direction of the 
Chilian Telegraph Department for the supply of а quantity of 
Morse: telegraph apparatus, porcelain insulators, galvanised iron 
wire, &c. Tenders to the Department, at Santiago, by June 19. 
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Proposals Invited.—The Council of the Burgh of Dingwall 

invite proposals from persons or companies willing to undertake 
the free electric lighting of the town. Some particulars are given 
in our advertisement columns, and all further information may be 
obtained from the Council's Electrical Engineer (Mr. Alex. Hill), 
Hillhouse, Dingwall. Proposals muet be sent in to the Town Clerk 
(Mr. Alex. Dewar) by Saturday, May 22. 
Our readers will see from our advertisement columns 
that the Electrical Engineer to the Leyton Urban District invites 
proposals from firms willing to undertake the ‘‘free wiring" of 
consumers’ premises in the district. Applications should be ad- 
dressed to the Electrical Engineer (Mr. H. Collings Bishop), 
Cathall-road, Leytonstone. 

Tenders Accepted. For the supply and erection of plant and 
machinery in connection with the electric light extension scheme of 
the Hull Town Council the following tenders have been received. 
The Electric Lighting Committee's report on these tenders was 
discussed at yesterday's meeting of the Council, when the tenders 
eet out below were accepted as shown :— 


Section A. Lancashire Boilers. 
Tix&ER Bros, (accepted) £1,100 , J. and B. Umpleby ............ £1,260* 
A. and W. Smith ................ 1,620 | Holdsworth and Sons ......... 1,252 
D. Stewart and Co. ........ 1,522 | Clayton and Sons. . . 1,140 
Leeds and Bradford Boiler Co. 1,301 | Tetlow Bro . 1,1920 
Spurr, Inman and Co.......... 1,275 | A. Anderton and Sons........ 990 
Section B. Babcock- Wilcox Boiler. 

BaBcock AND WILCOX (LIMITED), (accepted )))) 4410 
К. Hornsby and Son (for Hornsby Water-Tube Boiler)..................... 344 
Section C. Green's Economiser. 

L. GREEN AND Sons (accepted ) ........ £300 4 0 
Roberts Brus. (Economiser of own manufacture) | .................. 250 0 0 
Section D. Overhead Travelling Crane. 

J. SPENCER AND Co. (accepted ) £287 | Carrick and Ritchie ............... £260 
Ransomes and Rapier . .......... 440 | Bedford Engineering Co 235 
А. and W. Smith ................... 315 | J. Hargreaves and Co 180 


Section Е. High Speed Engines. 
WiLLANsSs & ROBINSON ' Siemens Bros. & Co... £3,704 0 0 
accepted ).. .. ... £8,704 0 0 Brush Company 3,002 0 0 
Thos. Parker (Limited) &, 889 0 0 W. Sisson and Co. ... 2,765 0 0 
Electric Construction Co. 3, 796 12 0 Clench & Co. (partial) 1,150 0 0 
Section F. Steam Pipes, Condensers, dw. 
Ruse, Downs & Thomp- Brush Company ...... £2,576 0 0 
son, Ltd. /«cceptet) £3,200 0 O Blake and Knowles 


J. Ha ves and Co. 2,900 0 C Steam Pump Works 2,200 0 0 
C. S. Mallett and Co. 2,34t 10 0 
Section (. Dynamos, Sicitchboards, d. 


Tho. Parker, Limited Mavor and Coulson ........... £11,412 
f accepted ) о. oorsese £9,450 | P. К. Jackson and Co 10,800 
Wilson Hartnell .............. 16,773 | Electric Construction CO... 10,386 
Laing, Wharton and Down 14,190 Siemens Bros. and Co. 10,240 
Brush Company .............. 11,910 | Easton, Anderson & Goolden 0, 996 
Section 11. Storage Butlerier. 
PRrTCHKTIS and GoLp Elec. Construction Co. 61,020 0 0 
( acecpted )) 5885 0 0 A. B. Pescatore 1.030 0 0 
Laing, Wharton and | Electrical Power Stor- 
Down _................... 1,443 10 0 age Co. . 1,021 0 0 
Epstein Electric Accu- ‚ Chloride Electrical 
mulator Co............. 1,418 4 2 Syndicate ............... 73 0 0 
Section J. Maina. 
SikwkNs Bros. AND Co. W. T. Henley’s CO.. ....... £18,510 
(accepted )_...................„®Ї8,980 Callender Сошрапу............ 17,855 
British Insulated Wire Co... 19,445 Reid Bron . 17,800 
W. T. Glover and Co.......... 18,616 Fowler- Waring Cables Co... 16, 182 


The total of the accepted tenders is £35,206. The tenders for 
the erection of the buildings have not yet been advertised. The 
total amount which the Committee are applying to the Local 
Government Board for sanction to borrow for the purposes of these 
5 is £52,000, an enquiry into which is to be held to-day 
Friday). 

VN The Aberdeen Town Council have accepted the tender 
of the Electrical Power Storage Company for the manufacture and 
erection of а storage battery of 125 cells, with a capacity of 400 
ampere hours, at £700, and for the maintenance of same for five 
years at £80 per annum. "The tender of Messrs. Williamson and 
Joseph has been accepted for the supply of battery regulating 
switches at £50, and the contract for incandescent lamps has 
been divided between the Zurich Incandescence Lamp and the 
Edison and Swan Companies. Both offers were equal, and in- 
cluded the supply of lamps, from 8 to 16 c.p., at 1s. 3d. each, 
32-c.p. lamps at 1s. 6d., and 100-c.p. lamps at 4s. 8d. each. The 
Edison and Swan Company have obtained the contract for arc 
lamps at £6. 0s. 2d. each, The General Electric Company have 
been commissioned to supply switches, fuses, and other accessories 
at £136. 0з. 9d. Contracts were accepted for rewinding dynamos, 
&c., at a total outlay of £1,437, the scccessful tenderers being 
the Electric Construction Company, Holmes and Co., and Crompton 


and Co. 

The Electric Committee of the. Belfast Town Council 
have accepted the tender of Messrs. Thomas Parker (Limited) fcr 
the supply of engines and dynamos for their electric lighting exten- 
sion scheme. 


Tenders Accepted.—The contract for the supply and erection 

of the electric lighting plant for the Port Elizabeth Harbour Board 
has been obtained by Messrs. Siemens Bros. and Co. "The amount 
of the contract is £9,000. 
— At the last meeting of the Derby Town Council a 
tender for the supply of а superheater for the electricity depart- 
ment at £ was accepted, as was the tender of the British 
Insulated Wire Company for the supply of 550 yards of high- 
tension cable at £120. 12s. 6d. 

————— We are informed that the Electric Lighting Committee 
of the Ashton-under-Lyne Town Council have recommended for 
acceptance the tender of Messrs. Pritchetts and Gold for the 
supply of a battery of accumulators to the specification of Messrs, 
Fawcus and Clirehugh. 

— "The following tenders have been received by the Cardiff 
Corporation for the supply of transformers :— 
Crompton and Co. (accepted)... £342 | Johnson and Phillips 
Edison-Swan Company 552 | Siemens Bros, and Co. 
Brush Company y 77 

The contract for cables has been let to the British Insulated Wire 
Company, at £576. 16s. 

— The Kensington Vestry have received tenders from 
Messrs. C. J. Grist and Co. and the National Telephone Company 
for putting the Vestry’s various depots and the Lot’s-road Wharf 
(Chelsea) in telephonic communication with the Town Hall. 
Messrs. Grist and Co. tendered for the sale outright of the necessary 
wires and instruments, &c., at £135, and for the maintenance (first 
year free) at £10 per annum. The National Co. offered telephonic 
communication for £52 per annum on a three years’ agreement, 
with а reduction of 10 and 15 per cent. on five or seven years’ 
agreements respectively. The former offer has been accepted. 

Tenders Received.—For the construction and working of a 
system of electric tramways in Braila (Roumania) the Municipal 
Council received four tenders, viz., from the Elektrizitüts Aktien 
Gesellschaft vormals Schückert and Co. (Nuremberg), the Elektri- 
zitiits Aktien Gesellschaft Felix Singer and Co. (Berlin), the Helios 
Aktien Gesellschaft (Cologne), and Herren Lindheim and Co. 
(Vienna) The concession is for a period of 35 years. The Helios 
Company offered to pay 3 per cent. of the gross receipts to the 
Council, and 35 per cent. after paying interest on the capital 
expended, with an additional 6 per cent. of the net profits. 

The West Ham School Board have received eight 
tenders for wiring the new offices and buildings of the Board: 
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Thames Ironworks Company £2,113 | Vulcan Electric Company ... £1,853 
Edmundsons (Limited) . ... 1,994] J. H. Pickup and Co. ...... .. 1,695 
Moody Bros. ........... . 1,889 | Crompton and Co. ............ 1,690 


Strode and Coo . 1,857 | Hunns and Co................ . . 1,613 


Correction.— In the list of tenders received for the electric light - 
ing work at the Newington Baths, which appeared on page 875 of 
our issue of April 23, an error crept in. The amount of the tender 
of Messrs. Strode and Co., instead of being the lowest (£1,591), 
should have been £1,947. The tenders were unusually close, as 
the following list will show :— 

Me:sra. Sharp and Piper, Victoria-street, S.W.......... 
„ Crompton and Co., Mansion House-buildings.. 1,830 
» Strode and Co., Osnaburgh-street, W. ......... 1,947 
„ Holmes and Co., Soho-square, We ............... 2, 

Plant for Sale.—From our advertisement columns it will be 
seen that the Electricity Committee of the Manchester Corporation 
invite tenders for the purchase and removal from their electricity 
supply station of some plant, which is for disposal in consequence 
of the Committee having decided to put down larger plant. The 
plant, which was erected in 1893, can be inspected, and further 
particulars obtained on application to the Engineer (Mr. C. H. 
Wordingham). Tenders, addressed to the Chairman of the Com- 
mittee, must be delivered at the Gas Offices, Town Hall, Man- 
chester, not later than 10 a.m. on Wednesday, May 12. 

Appointments. — Мг. W. Anderson Brown has been appointed 
distributing engineer to the electricity department of St. Pancras 
Vestry. The final selection was made from a list of three, viz., 
Messrs. W. A. Brown, E. H. Grafton and W. A. Jones. The 
salary is £200 per annum. 

The Electric Lighting Committee of Wakefield City 
Council have selected Mr. J K. Brydges, of Leeds, for the position 
of electrical engineer for the Corporation electricity supply works, 
at a salary of £200 perannum. Mr. Brydges has been engaged for 
some time past with the Yorkshire House-to-House Company. 
— Mr. Black has been appointed superintendent of mains 
at the Derby Corporation electricity works. 
— Mr. Charles Henry Draper, D.Sc., has been appointed 
Head Master of the new Municipal Technical School at Brighton. 

———— The Liverpool Corporation have appointed Mr. W. 
Deeley clerk of works in connection with the extension of the 
Paradise-street electricity station. 

Appointments Vacant.—From our advertisement columns it 
will be seen that an assistant is required for the inechanical engi- 
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neering department of the Merchant Venturers’ Technical College, 
Bristol. Salary £120 per annum, increasing to £150. Applica- 
tions by Tuesday, 25.h inst., to the Registrar. 

Vacancies.—There is a vacancy in the electrical department of 
the Bradford Corporation for a switchboard attendant. Some 
particulara will be found in an advertisement elsewhere. 

———— From our advertisement columns it will be seen that the 
Electrical Committee of the Bristol Town Council require a charge 
engineer. Salary £2. 10s. per week. Applications to the City 
Electrical Engineer (Mr. H. Faraday Proctor), Temple Back, 
Bristol, by Tuesday, May 11. 

Dissolutions of Partnership.—Mr. Richard Lund, 123, Orford- 
street, London, W., and Mr. Ralph Baron Rogers, Tolworth, Sur- 
biton, hitherto carrying on business at 123, Oxford-street, W., 
under the style of Lund Bros. and Co., have dissolved partnership. 
The business has been taken over by Messrs. Ashwell and Nesbit, 
who have acquired the right to use the late firm’s name, and by 
whom the debts owing to or by the late firm will be received or paid. 
— Messrs. Edward Augustus Ingold and Chas. Baillie, 
hitherto trading as the Electric Lamp Advertisement Company, at 
Ludgate-cirous, London, E. C., have dissolved partnership. Debts 
by Mr. Ingold. 

Personal.—Mr. George Palgrave Simpson, formerly with Messrs. 

Siemens Bros. and Co., of Queen Anne’s-gate, has been appointed 
Managing Director of the Doherty Iron Castings (Limited), 32, 
Victoria-street, Westminster, S. W. (Telegrams **Diction London;“ 
telephone 443 Westminster. ) 
. Obituary.—An accident, which resulted fatally, occurred on 
Wednesday afternoon to Mr. Philip Osler, son of Mr. A. C. Osler, 
of Birmingham, who was a pupil with the Birmingham Electrical 
Supply Company. Mr. Osler, jun., was engaged in the installation 
work at the new General Hospital, and appears to have gone out 
upon the roof, and in either ascending or descending a ladder to 
have lost his balance and fallen a distance of nearly 20 feet upon 
his head, causing concussion of the brain. A bright and promising 
career is thus suddenly terminated. Mr. Osler was about cele- 
brating his 21st birthday. Much sympathy is felt for Mr. and 
Mrs. Osler in their bereavement. 

Business Notice. —Mr. L. Alwyn has removed from 49, Queen 
Victoria-street, to 4, Mitchell-street, St. Luke's, London, Е.С, 

Liquidations.—At an extraordinary meeting of the Indestruc- 
tible Ignition Tube Syndicate (Limited), held on the 29th ult., it 
was decided that the Company should be wound up, and that Mr. 
A. J. Channon should be appointed liquidator for the purpose. 
Particulars of claim should be sent in to Mr. Channon, 100c, Queen 
Victoria-street, London, E.C., by June 9 next. 

At а meeting of the members of the British Insulated 
Wire Company (Limited) on March 31 it was resolved that, for the 
purpose of reconstruction, the Company be wound up voluntarily, 
and that Mr. D. L. Chalmers, б, Fenwick-street, Liverpool, and 
Mr. Edward Tracey (Secretary of the Company) be appointed 
liquidators. This resolution was confirmed on April 27. Particu- 
за of the registration of the new Company will be found іп another 
column. 


——— Ata meeting of the Northern Electric Wire and Cable 
Manufacturing Company (Limited), at the Company’s Offices, 
Barum House, Halifax, on March 23, it was resolved to wind up 
the Company voluntarily, and to appoint Mr. John E. Whitham as 
liquidator. This resolution was confirmed at a subsequent meeting 
on April 8. 

— — A meeting of the members of the Oriental Telephone 
and Electric Company, Limited (being the Company incorporated 
in 1881), will be held at 14, Austin Friars, London, E.C., on June 2, 
for the purpose of receiving an account of the winding-up. 

Deed of Arrangement. — James Crossley, electrician and 
plumber, 113, Horsedge-street, Oldham, has executed a deed of 
arrangement in favour of his creditors. The liabilities are returned 
at £266. 18s. 2d., and the assets at £234. 8s. бз. Mr. Naylor 
Lowe, 11, Church-lane, Oldham, is trustee. The creditors include: 
S. Gratrix, Manchester, £86; Baxendale and Co., Manchester, 
£37 ; General Electric Company, £32; R. Sykes and Sons, O:d- 
ham, £14 ; J. H. Tucker and Co., Birmingham, £10. 


. Wulcanised Fibre.—Messrs. Mosses and Mitchell forward a 
new price list and particulars relating to their well-known make of 
Genuine vulcanised fibre. The list is accompanied by samples of 
the fibre which show to what perfection the manufacture of this 
material for a variety of commercial purposes has attained. A 
useful table of approximate weights of vulcanised fibre valves is 
also given. | 

The Engineering Magazine."—The May issue of this excel- 
lent magazine is now ready, and contains the following articles: :— 
The Increased Confidence in American Railroad Securities," by 
Thomas Е. Woodlock ; ‘‘ Electric Traction under Steam Railway 
Conditions,” by Charles H. Davis; Сапа] Irrigation in Modern 
Mexico,” by C. P. Mackie; American and British Blast Furnace 


Practice, by J. Stephen Jeans; Epoch Making Events in Elec- 
tricity,” by С. H. Stockbridge ; ‘‘ The Control of the Levels of the 
Great Lakes,” by W. A. Jones; The Recent Prosperity of 
British Railways,” by W. J. Stevens; ‘‘The Economy of the 
Modern Engine Room," by A. A. Cary; The Architecture of 
American Country Homes," by Н. Neill Wilson ; and ‘‘ Principles 
and Development of the Rotary Engine,” by Elmer S. Farwell. 
The usual review of the engineering press is also given. This 
number, as well as all back numbers, may be had from the pub- 
lishers of the European edition, 1, 2 and 3, Salisbury-court, Fleet- 
street, London, E.C. 

“ Сазвіег'в Magazine.”—The contents of the May issue of this 
magazine include Electric Power from High Water Heads, by 
John E. Bennett; ''Olif Railways," by G. Croydon Marks; 
* Roller Bearings for Machinery," by H. A. Richmond ; ** The 
McKenna Process for Renewing Steel Rails," by R. W. Hunt ; 
„The Measurement of Flowing Water," and ‘‘ British Express 
Locomotives with Single Driving Wheels." 

Telegraphic Codes.—Mr. W. H. Hawke has prepared, fur 
publication by Mr. Effingham Wilson, the ''Premier" Phrase 
Code. The plan upon which this Code has been arranged is the 
provision: of а large number of phrases arranged in alphabetical 
order, following which blanks are left for such additional phrases 
as the user may have cause to add from time to time. А large 
amount of additional space consists of tables incorporating the 
whole of the language as required in business and social communi- 
cations." The author has had a long experience in telegraphic 
coding systems, and a casual glance at the book, we think, justifies 
thé claim that considerable skill has been brought into the arrange- 
ment of the different sections. Of course, at the poen time 
there is always the possibility that the official vocabulary, when 
issued by Berne, may seriously affect the list of code words pro- 
vided ; but the vocabulary is not yet ready, and compilers are 
hardly justified in waiting until it is issued before presenting the 
results of their labours for public favour. | 

Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from April 28 to 
May 4, with the ports of destination :— 

Argentina Buenos Ayres, £150 (telegraph material) Austrulusiu — 
Albany, £112; Auckland, £47; Freemantle, £1,957 (including £1,300 
telegraph material); Melbourne, £55 (including £53 telegraph material) ; 
Perth, £488 ; Sydney, £822 ; Townsville, £25 ; Wellington, £270. Belgium 
—Antwerp, £95 (including 27 fuses); Ostend, £34. Canary Islands— 
Teneriffe, £558 (telegraph material) Ceylon—Colombo, £24. Germany— 
Hamburg, £50 (telegraph material). Hollund.—Amsterdam, £85 ; Flushing, 
£31. India—Bombay, £509 ; Calcutta, £255 (including £19 telegraph 
apparatus). Japan—Nagasaki, £25,091 (telegraph material including 
£25,009 cable); Yokohama, £220, Russta—St. Petersburg, £593 (telegraph 
material) South Africa—Cape Town, £3,535 (including £2,263 telegraph 
material) ; Durban, £622 (including £52 telegraph material ; East London, 
£59 ; Port Elizabeth, £624 (including £389 telegraph material). Spain— 
Pasages, £1,525. Straits Settlements—Singapore, £74. Total, £357,178, 
against £12,629 in the corresponding week (April 29-May 5) of last year. 

Electro-Harmonic Society.—The statement of accounts of this 
society is just issued, and will be presented at the general meeting 
to be held on the 14th inst., at the Institution of Electrical Engi- 
neers, at 4:30 p.m. The society now numbers 282 members, with 
nominations, &c., before the council bringing the total up to 290. 
There is a balance in hand of £65. 8s. 9d., which is a small reduc- 
tion upon the amount brought forward from last account. Mem- 
bers desirous of proposing new members are requested to take 
advantage of the opportunity which the meeting aftords. 


Aberdeen.—The Gas and Electric Committee recommend the 
Town Council to increase the salary of the City Electrical Engineer 
(Mr. Alfred Blackman) from £200 to £225 per annum. 

Asuncion (Paraguay).— Although this city has a population of 
about 50,000, and boasts of being the capital of the Republic of 
Paraguay, it is still lighted by oil lamps. 

Birmingham.—The question of the purchase of the undertaking 
of the Birmingham Electric Supply Company was bought forward 
at Tuesday's meeting of the cr Council by Mr. T. Fletcher, who 
moved a resolution to instruct the General Purposes Committee to 
consider and report upon the question of purchase generally, and 
to ascertain whether, and upon what terms, the Company were 
willing to sell their business. He said that he believed there was a 
growing feeling in the city in favour of purchase, and suggested 
that the present was au opportune time to consider the question. 
Electric lighting, and the applications of electricity to commercial 
purposes generally, had now passed beyond the stage of theory and ex- 
periment, and had becomea proved success, with great possibilities of 
future development. Itseemed to him that Birmingham lagged behind 
other towns of less importance as regarded its municipal enterprise in 
this respect, and aleo in the extent to which the electric light wis used. 
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He did not think the electric light ever would be so great a success 
under the control of a company as it would be under the control of 
the Council, and if the undertaking were in the hands of the Corpo- 
ration he believed the general use of the electric light would be 
very speedily brought about. If the Council decided to purchase 
the undertaking of the Electric Supply Company they would not 
be face to face with a large prospective expenditure on coal-gas 
plant. The Council had provided: обочо light installations in 
the new market and at the Technical School, and he took it that if 
they acquired the monopoly, the street lamps and public build- 
ings would be lighted electrically. The electric lighting under- 
taking (assuming it could be secured on reasonable terms) 
embodied а commercial concern which would prove not only of 
great public utility, but also a source of profit to the ratepayers. 
He thought it would be to the interest of the Company to sell just 
as much as it would be to the interest of the ratepayers for the 
Corporation to purchase. The capital of the Company was 
£200,000, which was all called up, and the shares were at a premium. 
Alderman Bowkett seconded the resolution. The Lord Mayor 
(Councillor James Smith) said the Council were willing to adopt Mr. 
Fletcher's resolution, which was eventually carried unanimously. 

Bradford. —A numerously-signed petition has been presented 
to the Parks Committee of the Corporation urging the desirability 
of extending the electric light mains to Lister Park. 


Burntisland (Fifeshire).—The Town Council propose to engage 
an expert to consider and report upon the scheme for the electric 
lighting of the docks and main thoroughfares of the town. 

Cardiff. —An important report by the Borough Electrical Engi- 
neer (Mr. ЇЧ. Appelbee) and the Borough Engineer (Mr. W. Н. 
Harpur) on the present position of the electricity supply works 
жаз submitted to tbe Lighting Committee on Monday. The report 
stated that as soon as the extensions, which are at present being 
carried out, were completed the plant at the station would have а 
capacity of 17,000 8-c. p. lamps, and in the new block they could 
instal machinery which would enable them to supply current to 
50,000 lamps. Various further extensions were now recommended, 
and the Committee were also advised to take steps to adopt the 
200-volt system of supply. This would, of course, necessitate the 
overhauling of all the existing wiring and supplying consumers with 
new lamps to suit the altered pressure. The transformers would 
need but little alteration, as all those purchased sinee 1895 could 
be used at 100 or 200 volts as occasion required. The cost of 
effecting this change would be much less than tho expenditure 
which would be entailed by duplicating the mains and auxiliary 
apparatus. The approximate estimate of the whole of the work 
was as follows :-- 


Ex tension of engine and boiler rooms ........................... £5,326 0 0 
Two steam alternators, with boilers, condensers, pumps, 

pipes and foundation -UUiꝑL Z . 15320 0 0 
Two high-pressure mains, with the necessary sub-mains, 

transformers, &c. ...... cnc 6,346 15 4 
Converting existing system of distribution to 200 volts.. ... 2800 0 0 
Sine 8 1,300 0 0 


/// - M 29,092 13 4 
The Committee have resolved to carry out these extensions and 
to apply to the Local Government Board for sanction to borrow the 
money for this purpose. When the whole of the above-suggested 
alterations have been carried out the station will have a capacity of 


about 40,000 8 c.p. lamps. 

Cheltenham. — The Electrical Engineer (Mr. Hamilton Kilgour) 
reports that work in connection with the electric light extensions 
18 progressing satisfactorily. He has submitted an estimate of the 
cost of substituting arcs for the incandescent lamps originally pro- 
posed for lighting of Bath-road. The number of lamps required 
would be 23, and the cost of the change over is estimated at £400. 
It was decided to carry out this alteration, and to apply to the 
Local Government Board for sanction to borrow £500 for the 


Derby.—The Town Council on Wednesday agreed to ап exten- 
эзоп of the electric light mains along the London-road at an esti- 
mated expenditure of about £500. 


Dover.—Owing to the success of last year's experiments in 
illuminating the Granville-gardens and sea front, the Dover Elec- 
tricity Supply Company have been invited by the Town Council 
to state their terms for carrying out the illuminations again this 


Dublin. — On Friday the Corporation received a deputation trom 
the Dublin United Tramways Company relative to the revised pro- 
possis of the Company for the extension and improvement of the 
tramway service. After discussion, the Council agreed to accept 
the Company's offer to pay £500 per street mile per annum for all 
existing lines in the city and future extensions, with а minimum 
rental of £10,000 per annum. The Corporation agreed not to 
exercise any purchasing powers until a period of 40 years had 
elapsed. Various minor details have been left for settlement by 
the bor ough surveyor and the engineer to the Company. | 


Eccles.—The deputation recently appointed to inspect and 
report upon the system of: incandescent electric street lighting in 
Brighton has presented a report recommending the Town Council 
to carry out the incandescent electric lighting scheme recently pre- 
pared by the Council’s consulting engineer (Mr. S. V. Clirehugh), 
and to apply to the Local Government Board for sanction to borrow 
£11,408 for that purpose. 


Edinburgh.—The Electric Lighting Committee have decided to 
recommend the Town Council to increase the salary of the Electrical 
Engineer (Mr. F. A. Newington) from £400 to £500 per annum, 
and the salary of the Superintendent of Mains from £200 to £240 
per annum. On the recommendation of Prof. Kennedy the Com- 
mittee have decided to carry out certain work in connection with 
the introduction of the high-voltage system of supply at an est:- 
mated cost of £1,600. 


Elland (Yorks).—The District Council have appointed a Com- 
mittee to consider and report upon the advisability of establishing 
electricity supply works in the district. 


Gray's Inn (London).—The contract for the lighting of (iray's 
Inn Hall has been entrusted by the Masters of the Bench to Mr. 
S. Bousfield Tatham. 


Hammersmith (London).—The Electric Lighting Committee 
having received applications for extensions of the electric light 
mains, have replied that the question of extensions for public and 
private lighting will be considered as soon as the demand for 
private lighting justifies the expenditure. 

High Wycombe.—The Town Council have finally approved the 
scheme for the transfer of the Provisional Order to Mr. A. Slatter, 
who proposes to form a company to be entitled the Wycombe 
Borough Electric Light and Power Company (Limited), for the 
purpose of carrying out the provisions of the Order. 


Hornsey (London).—A communication hss been received from 
Edmundsons (Limited), suggesting that the District Council apply 
for a Provisional Order for the district. The communication does 
not seem to have affected the equanimity of members in any marked 
degree, as the only result of the application was to cause the 
Chairman to remark that ‘‘ they were not ready for electric lighting 
in Hornsey yet." 


Huddersfield. —The Guardians have appointed a committee to 
report upon the advisability of lighting the Guardians’ offices elec- 
trically. 

Infringement.—In connection with the recent judgment by Mr. . 
Justice Wills, Messrs. Chamberlain and Hookham (Limited) give 
notice that manufacturers and others miking, selling or using 
instruments which infringe the Company's patents will be pro- 
ceeded against. 


Light Railways.—Amongst the new light railway schemes pro- 
jected is one for the construction of a line from Portland (Lincs.) 
to Peakirk (North Hants). "This line will traverse a rich agricul- 
tural district. I 

Notice is given on behalf of the Corporation of London (as the 
owners of the Foreign Cattle Market, Deptford) that an application. 
is to be made to the Light Railway Commissioners for an order to, 
authorise the construction of a light railway from the market to 
the London, Brighton and South Coast Railway at their Deptford 
wharf branch and a second branch line to the Wet Dock belonging 
to the same railway company. The proposed railways are intended 
to be laid along Grove-street, ani are to be of the ordinary stan- 
dard gauge. The promoters seek authority to employ electricity 
or other system of traction. 

Encouraged by the success of the introduction of electric traction 
оп portions of the Bristol tramway system, the Bristol Tramways 
and Carriage Company announce their intention of applying for 
powers to construct a light railway from Bristol to Hanham, a 
thriving suburb of Bristol. The motive power proposed to be used 
is electricity. ` | 

A proposal has been submitted to the Lindsey Division of the 
Lincolnshire County Council for the construction of a light railway 
from Saltfleetby to Waltham and Cleethorpes. 

The Helston (Cornwall) District Council have decided to sapport 
a proposal for the construction of a light railway to the Lizard. 

The Light Railway Commissioners have fixed the inquiry into 
the applications for powers to construct a light railway between 
Cheltenham and Winchcombe for the 19th inst. 

The British Electric Traction Company have notified the 
Dudley Town Council of their intention to apply for powers 
under the Light Railways Act to construct a system of light rail- 
ways in the Dudley district. 

The Driffield Rural District Council have conditionally approved 
of a scheme for the construction of a light railway from Bridlington 
to Beeford, a distance of about 13 miles. | 

A scheme for the construction of a light railway in the district 
of Southowram (Yorks) is also projected. . . 

Lincoln.—At a recent meeting of the Electric Light Committee 
the Borough Electrical Eagineer (Mr. C. S. Vesey Brown) sub- 
mitted plans and specifications for the electricity supply works, and 
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it was resolved to recommend the Council to authorise the Com- 
mittee to advertise for tenders for the various works in connection 
with the scheme. 

Liverpool.—According to the first annual report of the superin- 
tendent of street lighting, current is at present being supplied to 
36 arcs. On March 31 there was an equivalent of 50,804 16-c.p. 
lamps connected to the Corporation mains, plus 4,061 for public 
lighting, a total of 54,865. The value of the current supplied to 
private consumers during the month of March was £3,669, and to 
the Corporation £369 (£4,038), against £3,077 in the corresponding 
month of last year. The Lighting Committee have appointed а 
deputation to visit and report upon electrical undertakings in 
several Continental towns. The deputation will consist of the 
Chairman (Mr. C. Petrie), Alderman Fred. Smith, the electrical 
engineer (Mr. A. Bromley Holmes) the gas inspector, and the 
superintendent of lighting. The City Council have decided to 
make a further reduction in the charge for current. The new scale 
ів as follows :—For each unit up to 3,000 per quarter, 6d. ; and 
beyond, 4d. per unit. The price for power has been fixed at 3d. 
per unit for а quarterly consumption of 3,000 units, and above this 
amount 2d. per unit. In moving the adoption of this revised 
scale at the meeting of the Council, on Wednesday, Mr. Oulton 
said the Committee were endeavouring to manage the electricity 
department on commercial principles, and the reduced charges 
were based upon the actual profit made in the preceding year, and 
did not depend upon any growth of business, though the consump- 
tion of electric current was increasing very rapidly. | 


Lisburn (Ireland).— The question of the electric lighting of 
this town is to be considered at & special meeting of the Town 
Commissioners on the 17th inst. 

Madeira.—An English Company (the Madeira Electric Lighting 
Company, Limited) has obtained а concession for 40 years from the 
Municipality of Madeira for the supply of electric current in the 
town. The plant is of English manufacture, and has been admitted 
under special arrangement free of duty. Tho contractors, who also 
are an English firm (Messrs. Ullathorne and Hartley), hope to have 
the works completed early in the summer, when the present 
petroleum lamps will be superseded by the electric light. 


Monmouth.—The Town Council have decided to borrow the 
following sums from the Amalgamated Society of Engineers for 
carrying out their electric lighting and drainage schemes :—£10,735, 
repayable in 30 years; £8,116, repayable in 25 years; and £1,150, 
repayable in 15 years ; all at 3 per cent. per annum. 


Newmarket.—It is somewhat difficult to keep pace with the 
changes in the opinions of Newmarket Councillors. Only last week 
we chronicled the fact that the Council had decided to abandon its 
application for a Provisional Order, although an expenditure of 
2935 had already been incurred, and the total cost of obtaining the 
Order would not amount to more than £260.  'The receipt of 
three applications for the transfer of the Order has led some of the 
Councillors to reconsider their position, and at а special meeting 
on Monday it was unanimously resolved to instruct the Clerk to 
obtain definite terms from companies or private individuals willing 
to take а transfer of the Order. 


Northampton.—For some time past complaints have been made 
as to the inefficient lighting of the centre of this town, and to 
remedy this state of affairsthe Lighting Committee recommend the 
Council to adopt the electric light for this particular district. This 
proposal will come before the Council at its next meeting, but it is 
rumoured that ап amendment will be moved to refer the question 
back so as to enable the Committee to fully consider and report 
upon the desirability of buying the undertaking of the Electric 
Light Company. 

Norwich.—The Town Council have decided in favour of tho 
scheme of the New General Traction Company for the construction 
of a system of electric tramways in the town. Some particulars of 
this scheme appeared in our issue of April 23. 


Police.—At the South-Western Police Court, on Wednesday, the 
County of London and Brush Provincial Company were summoned 
by the Vestry of St. Mary's, Battersea, for breaking up and open- 
ing Trinity-road, Battersea, on October 18 and 19, 1896, without 
giving the statutory three days' notice under the provisions of the 
Metropolis Management Act, 1855, Section 109. —Mr. W. W. Young 
who appeared for the Vestry, stated that the defendant Company 
had powers for the electric lighting of the Wandsworth dis- 
trict, but the Battersea Vestry had refused to allow them to 
lay their mains in the Battersea district. Nevertheless, the 
Company opened up the pavement in Trinity-road without 
giving notice to the Vestry. The work was, he stated, accom- 
plished surreptitiously in the dead of the night.—Mr. S. Morse, 
for the Company, stated that an action was pending in the Chancery 
Division, in which the Vestry were seeking to obtain an injunction 
against the Company. The point in dispute was whether the 
Company had the right, under the circumstances, to open the road. 
No public nuisance was caused, since the portion of the road 


opened was infinitesimal. He quoted the case of the Cambridge 
Gas Company, who, without any statutory authority, laid 
down mains along a mile of the public highway, and the Court 
of Appeal refused to grant an injunction against them on the 
ground that the public convenience had not been interfered with. 
There was also the case of the London and South-Western Railway 
Company, who had erected a pier on the pavement, and the 
Divisional Court refused to grant an injunction because it was for 
the benefit of the public. After further legal argument, in the 
course of which the Magistrate (Mr. Lane, Q.C.) pointed out. that 
the Chancery Court had discretionary powers in matters of equity, 
formal evidence of the commission of the offence was given, and the 
summons was adjourned sine die. 


Poplar (London).—After another lengthy debate the Board of 
Worka have decided not to accept the proposals recently submitted 
by the County of London and Brush Provincial Company for a 
transfer of the Poplar Provisional Order. The electric lighting 
question has occupied a good deal of the attention of the Board 
during the past two years, and various lengthy, but fruitless, 
debates have been indulged in. The Order expires in June. 

Railway Station Lighting.— The Glasgow апа South Western 
Railway Company, who have just installed the electric light at the 
new station hotel at Dumfries, have decided to extend the light to 
the platforms and goods yards. Altogether about 230 lights will 
be employed. On the platforms there will be 9 arcs and 13 50-c. p. 
incandescents, while the goods yards will be illuminated by means 
of six arcs. A ventilating plant, driven by a 4 н.р. motor, has also 
been erected at the hotel. 


Rochdale.—The National Telephone Company have decided 


to expend between £4,000 and £5,000 in improving the tele- 


phone service in the Rochdale district. It is proposed to put 
the wires underground, and to introduce metallic circuits. 


Sheffield.— Acting upon a recent resolution of the City Council, 
the Town Clerk wrote a few days ago to the Sheffield Electric Light 
and Power Company announcing the decision of the Council to 
forthwith purchase the undertaking of the Company, and it is now 
announced that the Directors have sent a reply in which they state 
that they are advised that the notice of purchase is invalid, inas- 
much as the Corporation have no authority to issue Stock which 
will produce an annuity in perpetuity. The Parliamentary Com- 
mittee have been instructed to ascertain the exact position of the 
Council in the matter. The Section of the Provisional Order 
relating to purchase reads as follows :— 

„The .ocal authority may at any time before the expiration of 42 years 
after the commencement of the Order, give notice in writing to the under- 
takers requiring them to sell their undertaking to the local authority, and 
thereupon the undertakers shall gell the same to the local authority, upon 
the terms of issuing or transferring to the undertakers such an amount of 
the Sheffield Corporation Stock as will produce by the interest or dividends 
thereon an annuity of 5 per cent. per annum upon the sum properly 
expended by the undertakers upon the undertaking, and chargeable to 
capital account, " 

Southampton. —The Town Council have unanimously resolved to 
purchase the undertaking of the local Tramways Company. The 
Corporation agree to pay £40,000 for the purchase of the permanent 
way, stables, and sites of the Company ; to reconstruct the liue and 
depots where necessary, the necessary money to be provided by the 
Corporation, and added to the purchase price ; and to carry out 
such extensions as may be agreed upon, these latter to be leased 
to the Company on the same terms as the existing lines. The 
Corporation also agree to provide and fix the overhead wires and 
attachments for the supply of electric current to cars (the net cost 
to be added to the purchase price), and to pay for the columns 
and feeders and all necessary electrical plant for the supply of 
current. The lease of the lines to be for а term of 21 years, the 
rent to be based on 4 per cent. interest for the first 10 years, 5 per 
cent. for the next five years, and 6 per cent. for the remaining six 
years, on so much of the purchase price (including amount for 
reconstruction, extensions, and fixing electrical wire апа attach- 
ments, as шау be due from year to year after crediting payments 
to sinking fund), plus a sum suflicient to meet the annual instalment 
on a sinking fund to pay off the capital expenditure in 30 years. 
The Corporation undertake to obtain the necessary assent to sub- 
stitute electric for horse traction, and the Company to work the 
lines on the overhead trolley system, and to take electric current 
from the Corporation at the following rates:—For the first 
50,000 units used, 3d. per unit per annum; second, 24d. ; third, 
2d. ; fourth, 1jd. ; fifth, 134. ; and above 250,000 units, at 11d. 
per unit. The lines are to be kept in repair by the Corporation, 
but at the cost of the Company, to the reasonable satisfaction of 
the Company's engineer, at а cost not exceeding an average sum 
of £75 per mile of single line per annum during the term of the 
lease. The Company are to provide the cars, plant, and stores, 
and at the expiration of the lease the Corporation agree to purchase 
the same at a valuation. The Corporation reserve certain powers 
as to the framing of bye-laws, alteration of fares, &c. The exten- 
sions already projected are estimated to involve an expenditure of 
£27,000, thus making the total outlay £64,000. A sum of £3,417 


THE ELECTRICIAN, MAY 7, 1897. 


61 


would be necessary to meet the interest and sinking fund on this 
sum 


8t. Helens (Lancs.).— Considerable extensions of the electric 
light system have been decided upon by the Gas and Electric Light- 
ing Committee. The extensions are estimated to entail an expen- 
diture of about £15,000, viz., £7,500 for the purposed extension of 
lant, and a like sum for the extension of mains. The Town Clerk 
been instructed to apply to the Local Government Board for 
sanction to borrow this amount, plus £2,000 excess of expenditure 
ever estimates in recard to the present supply scheme. At the 
meeting of the Town Council on Wednesday the above extensions 
were approved. 
Stourport.— A Hope-Jones electric organ has been installed at 
the parish church at a cost of about £700. 


Sunderland.—It has been decided to extend the electric light 
mains to Monkwearmouth. The Electric Light Committee have 
just received an important application for current for motive-power 

from Messrs. Thompson, owners of the dry dock at the 
north end of Wearmouth Bridge. 

The Telephone in Glasgow.—In replying to Mr. Faithful Begg, 
one of the Members of Parliament for Glasgow, Mr. Hanbury 
stated that the Government were willing to have a public inquiry 
into the oomplaints made by the Corporation of Glasgow regarding 
the telephone service of the National Company, and proposes to 
to include in such inquiry the grounds upon which the Glasgow 
Corporation refused to allow the Company the privilege of opening 
the roads for the purpose of taking their wires underground. Mr. 
Hanbury stated that the Corporation had not asked for any 
inquiry, but he propo itin view of the complaint made, and it 
was only fair, if these complaints were insisted upon, that the 
inquiry should be held to embrace both matters. 


Torquay.—The Electric Lighting Committee have fixed the 
charge for electric current at 7d. per unit for the tirst hour and 3d. 
per unit after. 


Warehouse Lighting.—The new warehouse of Messrs. Jonas 
Sharp and Co. (Limited), Hall Ings, Bradford, is lighted electrically 
throughout. Electric motors are also employed for driving the 
machinery. 

Wells. — The Lighting and General Purposes Committee reported 
at the last meeting of the Town Council that from the tenders 
recently sent in for the erection of electricity supply works in the 
town the initial expenditure entailed by & municipal electric light- 
ing scheme would be about £8,000, and this tremendous outlay 
has evidently alarmed the worthy councillors, as they straightway 
арас the local gas Company with a view to the іне. вн 
of the incandescent gas light, and this is to be supplied for about 
£350 a-year for three years, a reduction of about £100 on the pre- 
sent charge. And so Well is to continue to be badly lighted for a 
further lengthy period. 


West Hartlepool.—The Town Council have decided to put their 
Provisional Order into force, and to engage Prof. Kennedy to pre- 
pare a report on the most suitable system of electric lighting for 
the district, cost of installation, &. 

Worcester.—The City Council have resolved to introduce a 
scheme of free wiring in connection with their electric lighting 
undertaking, and an arrangement has been arrived at with the 
Electric lighting Extension Syndicate for the wiring of customers' 
premises in the district. 

York.—The members of the City Council seem to be unable to 

make up their minds as to what they are to do with their Pro- 
visional Order. "We had hoped that the matter had been definitely 
settled when the Council recently resolved to establish municipal 
electricity supply, and tenders for the work had been accepted ; 
but apparently the whole question is to be debated afresh. At the 
last meeting of the Council, the minutes of the Streets and Building 
Committee (who have charge of electric lighting matters) recom- 
mended the Corporation to carry out the provisions of their Order. 
This recommendation was arrived at after an examination of certain 
offers which had been submitted by private companies for the transfer 
of the Order. Alderman Wragge, however, moved the adoption of 
the minutes, with the exception of the electric lighting portion. A 
protest was made against this method of procedure, more especially 
as Alderman Wragge was Chairman of the Committee. Eventually 
it was decided to move the adoption of the report in its entirety, 
and Mr. Scott, who seconded, took exception to а remark made by 
Alderman Wragge that the recommendation as to the electric light 
was diametrically opposed to the views of the Committee. Mr. 
Scott summed up the poson of affairs briefly by saying that 
seven members of the Committee were in favour of the report, 
seven against it, while one did not know his own mind. The City 
Sheriff contended that the Streets and Building Committee was 
not the proper Committee to deal with the matter, and in the 
event of the Council definitely deciding to establish electricity 
supply works, a special Committee should be ap 
charge of the department. After a prolonged discussion it was 
decided to adjourn the matter for a month. 


я to London to get the dam repai 
pointed to take 5 * 


PATENT RECORD. 


—— 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. СНАРМАХ, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W. C., from whom any information on 
the subject may be obtained, 

APPLICATIONS FOR PATENTS. 
April 8, 1897. 

. Е. Hastam. Derby. Improved casing for isolating electric wires“ 
H. M. Darran. Manchester. Improvements in arc lamps. 
F. PALM. Halifax. Improvements in the method of and means 
employed for connecting lamps to electric conductor wires. 
. G. PERcivar. Cork. Improvements іп electric are lamp mechanism. 
R. S. Hampson. London. Improvements in electrical indicating 
apparatus, and in couplings used in connection therewith, as a 
system for electrical communication. 
8,972. W. К. MARSHALL. Glasgow. Improved electric motor. 


9,008. W. A. FYNN. London. Improvements in or connected with 
dynamo electric machines. 
April 9, 1897. 
9.076. Н. L. Buri. KR. London. А new or improved system of making 


connection between an underground conductor and а tramcar 
motor. 

9,091. H. F. PansHALL. London. 
distribution of electricity.* 


Improvements in and relating to the 


9,095. Т. W. AwpREWs. London. The unilever double-current tele- 
graph key. 

9,118. L. Epstein. London. Improvements in secondary voltaic 
batteries. 


9.126. C. Н. StearN. London. Improvements in the manufacture of 
filaments for incandescence lamps. 

EVERSHSD AND VIGNOLES (LIMITED), AND S. EVERSHED. 
Improvements in electric meters. 

April 10, 1897. 

Н. Е. Үкввскү. Bristol. Electrical apparatus for automatically 
actuating ventilators, flue dampers, throttle valves, also for con- 
trolling and regulating sources of power. 

J. WERTHER and A. SCHAFFER. London. A method of and арра: 
ratus for erecting overhead electric conductors for railways and 
tram ways. 

9,173. R. J. MavER. London. Ап electro-therapeutical lamp electrode.“ 

9,181. Н. W. Haxpcock and A. H. Dykes, London. Improvements in 
electric traction. 

О. Marcu. London. 


SPECIFICATIONS PUBLISHED. 


NoTE. —All Specifications can now be obtained at the uniform price of 
8d. each. 
1896. 


6,529. PRESTON and GILL. Apparatus for producing, storing and apply- 
ing electricity, especially applicable to the lighting and heating of 
railway carriages and other vehicles. 

6,579. GnaHaM. Telephone apparatus. 

6,896. ATHERTON, KNIGHT and Елиз. 
measurement of electricity. 

7,054. WERNER. Electrical signal systems for railways. 

7,484. EvERSHED AND VIGNOLES (LIMITED) and EVERSHED. 
meters. 


London. 


9,166. 


9,194, Improvements in heating by electricity. 


Coin-freed apparatus for the 


Electric 


COMPANIES' MEETINGS AND REPORTS. 


Great Northern Telegraph Company of Copenhagen. 


The following is an abridged report of the general meeting of the pro- 
prietors held at Copenhagen on the 24th ult., under the presidency of Mr. 
J. Hansen :— 

The MANAGING DIRECTOR (Commodore E. Suenson, D.R.N.). in 
rendering an account of the working of the Company during the year 1896, 
said that the state of the Company's cables has been about the same in 
1896 as in 1895. In Europe six cables had been interrupted 15 times, 
while in the Far East there been the same number of interruptions of 
seven of thecables ; and renewals and strengthenings of the cables had, as 
usual, necessitated considerable work. The cable steamer “ Н. C. Огей” 
had been employed for 119 days, and the “ Store Nordiske for 205 days, 
of which only 11 were for the accounts of others. Fire has twice affected 
their property. On July 29 the Telegraph Office at Libau, together with the 
Imperial Russian Telegraph Station, was destroyed by fire. Fortunately the 
instruments and batteries necessary for a new installation were saved, 
thus making it possible to re-establish the service at one o'clock the next 
morning in a provisional office. On Sept. 4a fire broke out on board the s.s. 
“ Glenartney " during its passage through the Suez Canal. The steamer, 
on board of which was a quantity of в cable for China, had to return 
. In both cases the Company was 


covered by insurance. | 
The Company's Trafic, &c.— The working of the Wladiwostock line 
showed some improvement towards the end of the year, although it still 
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left something to he desired. They hoped that the continued efforts of 
the Russian Administration to improve the service would result in its full 
re-organisation in the course of the next year. The exceptional circum- 
stances which, during the years 1894 and 1895, created a large traffic on 
their Asiatic line, came to an end in 1896, and revenue had suffered some 
decrease in consequence. Nevertheless, the revenue was still maintained 
at a higher level than during the years which preceded the Chino-Japanese 
war. In fact, the commercial and industrial development of China and 
Japan, and especially of the latter country, bad created a new increase of 
traffic which, to a certain extent, had counterbalanced the effect of the 
discontinuance of the exceptional traffic during the war. | 

They had arrived at an understanding with the Chinese Administration, 
which had put an end to the long tariff competition between their cables 
and the Chinese landlines, and which secures for the next 15 years а con- 
tinuation of their position and previous working arrangementa in that 
country. The new Convention had been in force since Aug. 1 last. and 
they bad, consequently, already had some experience of its working. The 
Company had had to make considerable sacrifices, and to divide the receipts 
with the Chinese Telegraph Administration wherever their lines were able 
to compete with those of the Company. On the other hand, all tariff 
eompetition had ceased, the two Administrations keeping equal rates for 
all telegrams to the same places, and these rates were collected from the 
publie at à rate of exchange corresponding as nearly as possible with the 
real value of gold in the currency of the country. What was particularly 
satisfactory was that the Convention had renewed the amicable and sym- 
pathetic relationa which formeriy existed between the Company and the 
Administration of the Celestial Empire, where the Company had now 
operated for 27 years. 

The Revised Rates for Messuges.—'The great event of the year had been 
the International Telegraph Conference held at Budapesth in July last, 
and which was sure to have a great influence on the future of the Com- 
pany. As foreshadowed in the last report, they had consented at Buda- 
pesth to great tariff reductions, and had done this readily with regard to the 
Far East rates, because the handsome revenue of the preceding years was 
due to the Far East traffic, and they hoped these tariff reductions, which 
would come into force on July 1 next, would tend to facilitate still further 
commercial and industrial development. Several other concessions had 
also been made in favour of the corresponding public, amongst which he 
might mention the assimilation of the rules for charging extra- European 
telegrams with those which are applied to European traffic. - In future in 
both kinds of traffic one word in plain language may contain up to 15 
let ters, and groups of figures will be counted at the rate of five figures to 
a word, &c. As to the rates in Europe, they had also agreed to some 
reductions. These reductions were mace less willingly, as these rates had 
already been reduced to such a minimum that, notwithstanding the length, 
the greater cost of the submarine cables, and of their maintenance as 
compared with landlines, the former rates were frequently lower than 
those of the latter. 

Receipts and Expenditure.- Leaving the quite exceptional years 1894 
and 1895 out of consideration, the year 1896 must be regarded as very 
satisfactory from a financial point of view. Although the net receipts had 
decreased by about £37,600, and sundries by about £8,500, they were still 
in а position to propose to distribute the same extra dividend of 10x, as 
for the year 1895, making a total dividend of £1 (or 10 per cent.). At the 
same time the reserve and other funds had been liberally provided for. 
It would be noticed in the accounts that loss on exchange, compared 
with former years, showed the enormous decrease of about £129,000 ; this 
was owing to the fact that in their accounts the Mexican dollar and the 
Japanese yen had since Jan..1, 1896, been reduced to their real gold value. 
To their reduction was also due the apparent decrease of about £5,500 
under expenses ; in reality the expenses had been greater than those of 
the preceding year. а 

The Company had suffered а sad loss by the death of М. Amédée Bocher, 
which took placeat Paris, on March 16 last. М. Bocher had represented 
the Company їп France since 1875, and had always looked zealously after 
their interests. His duties were now undertaken by the Company's Con- 
troller at Paris. 

Resolutions were subsequently passed adopting the report and accounts, 
approving the dividend proposals, and re-electing Mr. M. Melchior as a 
Director and Messrs. A. Berner and S. Bille as auditors, The final dividend 
for 1896 (10s. per £10 share) is now payable against coupon 39 by Messrs. 
Hambro and Son, 70, Old Broad.street, Е.С. s 


„ 


Brazilian Submarine Telegraph Company (Limited). 


The following report is issued by the Directors of this Company for the 
half-year ended Dec. 31 last, and will be submitted to the forthcoming 
general meeting of shareholders. 

The revenue for the period amounted to £88,973. 163. 2d. and the work- 
ing expenses to £21,090. 14s. After providing £3,200 for debenture 
interest and sinking fuad, and £1,468. 18s. 9d. for income tax, there 
remains a balance of £63,214. 3s. 5d.; to this is added the sum of 
£11,060. 93. brought forward, making a total of £74,274. 12s. 5d. Firat 
and second interim diyidends, amounting to £39,000, have been paid, and 
£20,000 transferred to the reserve fund, leaving the sum of £15,274. 128. 5d. 
to be carried to next account. 

The German Submarine Telegraph Company's cable between Emden 
and Vigo, affording a new and important connection between Germany and 
Northern Europe and the Brazilian Company's cables to South America, 
was opened for traffic on Dec. 25 last. | 

For the purpose of strengthening the Company's connection with Chili 
and Peru the Directors have joined in an arrangement for the reconstruc- 
tion of the West Coast of America Telegraph Company (Limited). 

The various sections of the Company's lines are in good working order. 


Western and Brazilian Telegraph Company (Limited). 


The following is the report of. the Directors of this Company for the 
half-year to Dec. 31 last to be presented at the forthcoming meeting of 
shareholders :— 


The total earnings amount to £71,315. 12s. 2d., against £80,315. 2s. 10d., 
& decrease of £8,999. 10s. 81. compared with the half-year to Dec. 31, 
1895. The working expenses amount to £38,160. 19s. 4d., against 
£38,122. 9s. 11d., an increase of £38. 9s. 5d. Reference is made to the 
success of the Debenture Re-organieation Scheme. Out of a total of 
£338,800 “А” and “ B” debentures outstanding, assents were received to 
the extent of £328,500, leaving only the small balance unexchanged of 
£10,500. Hitherto it has been the custom to place au annual amount to 
the credit of the debenture redemption fund, but it will in future only 
be necessary to set aside at the end of each year the annual sinking fund 
of £2.159 for the redemption of the New Debenture Stock, together with 
such szall sum as may be requirel to pay off the remaining old deben- 
tures аз and when drawn. After payment of the eighth annual drawing 
referred to below, *here will remain at the credit of the debenture redemp- 
tion fund а balance of £4,935. 10s. which it is proposed should be carried, 
in the next half-yearly account, to tbe credit of the reserve fund. 

The Directors regret to report that no dividend has been received on 
the shares held in the Platino Company during the past year on account 
of the heavy falling off in the traftic, together with the loss on exchange. 
They are glad to state there is an improvement in the traffic during the 
current year. 

Including the amount brought forward from June 30 last (£3.530. 55. 74. ), 
the balance to the credit of the revenue account is £506,694. 183. 5d., 
from which has been «deducted £10.671 for debenture interest, leaving 
£26,013. 18». 5d., of which £5,000 has been placed to reserve. The 
Directors now recommend the payment of Js. per share, free of income-tax, 
for the half-year on the ordinary shares, making, with the dividend paid 
in November last, £2 per cent. for the year, leaving а balance of 
£6,405. 11s. 5d. to be carried forward. In the case of shares which have 
been divided into “ Preferred" and * Deferred,” the 3s. per share now 
recommended will be payable to (ће “ Preferred" shareholders. Тһе loss 
on exchange during the half-year has been intensified, the average rate being 
lower than in any period previously recorded. 

There is no change in the position of affairs between the Government of 
Brazil and the Company as to the purchase of the cables. 

The eighth annual drawing of the A and “ B” debentures took place 
at the Company's offices on Jan. 18 last, when debentures amounting to 
£16,900 were drawn and have since been paid off at par. The dividend 
warrants will be posted on May 14, 1897. Mr. C. W. Earle and Mr. D. H. 
Goodsall will offer themselves for re-election as Directors, as will the 
auditors, Messra, Turquand, Younga, Bishop and Clarke. 


Submarine Cables Trust. 


The report of the trustees for the year to April 15 last, to b» presented 
at the forthcoming meeting of certificate holders, states that. the revenue, 
including the balance of £307. 7з. 2d. brought forward, amounted to 
£23,199. 9з. 51. During the past year the following coupons have been 


met 
Due. Paid. 
April 15, 1896  ............ £1 balance July 15, 1896, 
. 22. 78. 61. on account Oct. 15, 1896. 
Het. 15, 18@6............... ' . 12s. 6d. balance Jan. 15, 1897. 
April 15, 1897 ............ £2. 103. on account payable April 15, 1897. 


The expenses of the Trust amounted to 21,063. 9s. 7d., and the payments 
on account of the coupons to £21,976. 108., together £23,039. 19s. 7d., 
leaving a balance of £159. 9s. 10d. to be carried forward. 

The Trustees regret to record the death of Sir John Pender, 6.C. M. G., 
who was one of the original founders of the Trust. At an extraordinary 
general meeting held on Oct. 30, 1896, Sir Albert J. Leppoc Cappel, K. C. I. E., 
was appointed to fill the vacancy thus created. 

The original coupons attached to the certificates having become exhausted, 
the Trustees have ixsued new sheets of coupons. Considering it was expe- 
dient in the interest of the certificate holders to distribute the investments 
over a larger area, the Trustees sold certain trust securities, and by an 
unanimous resolution of the Trustees decided to invest the proceeds of such 
sale in the purchase of other securities of the character mentioned in the 
deed of trust. The certificate holders will be asked at the meeting to con- 
firm the resolution of the Trustees and sanction such invest menta. 


NEW COMPANIES, STATUTORY RETURNS, &c 


[n а + 


BRITISH INSULATED WIRE COMPANY (LIMITED).— This Company was 


registered on April 28, with a capital of £400,000, in £5 shares (of which 


40,000 are Preference), to acquire the undertaking and all or any of the 
assets and liabilities of the British Insulated Wire Company (Limited), to 
enter into an agreement with the said Company and its liquidators 
(Messrs. David I.. Chalmers and Edward Tracey), and to carry on the 
business of manufacturers of and dealers in wires, cables and lines of all 
kinds, electricians, mechanical engineers, suppliers of electricity for the 
purposes of light, heat and motive power, electrical apparatus manu- 
facturers, ond the general business of an electric light company. The first. 
subscribers, with one share each, are: —W. M. Brigg, E. K. Muspratt, J. E. 
Pearson, James B. Atherton, Charles B. Sparks (engineer), Н. P. Boulnois 
ani F. J. Leslie. The first Directors are : — W. M. Brigg, James В, Atherton , 
S. Z. de Ferranti, E. K. Muspratt, J. E. Pearsonand T. Snape. 
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HATELEY'S (LIMITED).—Tbis Company was registered on April 29, with 
A capital of £25,000, in £1 shares, to acquire the business of glass manu- 
facturers and dealers in chandelier, electric light and gas fittings, carried 
on under the atyle of James Hately, at Birmingham. 

MARDY ELECTRIC LIGHT COMPANY (LIMITED).—This Company was 
registered on May 3, with a capital of £2,000, in £1 shares,.to carry on at 
Mardy, Glamorganehire, and elsewhere the business of an electric light 
Company in all or any of its branches, electrical engineers, clectricians, 
euppliers of electricity, and manufacturers of and dealers in electrical appa- 
ratus. The first subecribers (each with one share) are: B. Davies, T. Thomas, 
J. Jenkins, E. Griffiths. D. J. Daviea, J. S. Richards and F. Devonald, all 
of Mardy. | : 

MEXICAN ELECTRIC WORKS (LIMITED).—This Company was registered 
өп April 27, with a capital of £520,000, in £5 shares, to enter into two 
agreements with Messrs. Siemens and Halske, of Berlin, to carry on the 
business of generators and distributors of electrical energy for the purposes 
of light, beat, motive power, or otherwise, in Mexico, or elsewhere in 
America, and to carry on the general business of an electric light, heat, 
and power supply company in all or any of ita branches. The firat sub- 
^cribers, with one share each, are:— Carl von Siemens, M. Inst. C. E., 12, 
Queen Anne s- gate, Westminster; F. W. Lunau, J. Ma-Audrew, A. 
Naylor, G. W. Mueller, A. Ellert and H. L. Hopkinson. The first 
Directors аге F. W. Lunau. J. MacAndrew, G. Mueller, A. Naylor and Carl 
von Siemens. 

MORLEY ELECTRICAL ENGINEERING COMPANY (LIMITED). — This Com- 
репу was registered on May 3, with a capital of £5,C00, in £1 shares, to 
acquire the business of Messra. Graham, Chapman and Co., electrical engi- 
neer, Morley, Leeds, and to carry on the business of electrical engineers, 
electrical apparatus manufacturers, mechanical engineers, millwrights, wire 
drawers, metallurgiste, &c. The first subscribers, with one share each, 
are: M. J. Rennie, Harry Fox, electrical engineer, Jesse Graham, electrical 
engineer, A. Graham, engineer, A. C. Fox, Mrs. R. and Miss C. Rennie. 

The frst Directors are: W. M. Rennie, Jesse Graham and Harry Fox. 


NEW ALUMINIUM PATENTS (LIMITED).-—This Company has been 
registered, with a capital of £30,000, in £1 shares, to acquire, develop and 
«leal with certain inventions in relation to the manufacture of aluminium. 
The first Directors аге A. Е. Kemplen, H. Griffith, jun., and F. Griffith. 


BRITISH BLAHNIK ARC LIGHT COMPANY (LIMITED).—Tlic statutory 
return to March 20 has been filed. Of the capital of £50,000, in £1 shares, 
21.002 shares have been taken up, and the full amount has been called. 

EASTBOURNE ELECTRIC LIGHT COMPANY (LIMITED).—The annual 
return to April 5 has been filed. The nominal capital is £50,000, in £10 
shares. 1,909 Ordinary and 40 Preference shares have been taken up, and 
the full amount has been called and paid. 

HOVE ELECTRIC LIGHTING COMPANY (LIMITED). —'l'he annual return 
to March 17 has just been filel. The whole nominal capital of £40,000, in 
£5 shares, has been taken up, and the full amount has been called on 7,384 
of these, £5 per share on 80, and £2 per share on 536. 

MEXICAN GAS AND ELECTRIC LIGHT COMPANY (LIMITED).—The 
annual return to Nov. 38 was filed on April 29, when the whole nominal 
capital of £100,00, in £20 shares, was taken up, and iasued as fully paid. 

NATIONAL TELEPHONE COMPANY (LIMITED).—'The annual return to 
March 4 has been filed. The nominal capital is £4,000,000, divided into 
15,000 First Preference shares of £10 eacb, 15,000 Second Preference 
„nhares of £10 each, 250,000 Third Preference shares of £5 each, and 
490,000 Ordinary shares of £5 each. All the First and Second Preference, 
119,254 of the Third Preference, and 484,597 of the Ordinary have been 
taken up, and 28,284 Third Preference, and 44,413 Ordinary have been 
issued as fully paid. The full amount has been called on the remainder. 

PONIYPOOL ELECTRIC LIGHT AND POWER COMPANY (LIMITED). —The 
annual recuru to March 19 has been filed ; 1,143 shares have bcen taken 
up out of a capital of £10,000, in £5 shares. The full amount has been 
called on 669 of these, and £4 per share on the remaining 474 shares. 


-—— 


CITY NOTES. 


— — 


MEMORANDA.— Bank rate, 24 per cent. (April 8, 1897). Price of silver 
28d. per oz. (May 6). Consols (23 per cent.) 1124—1124 for money, 
112,4 —1121} for account; 24 per cent. 1044—105 (May 6). Stock 
Exchange Settling Days: Console, June 1; Stocks and Shares Continuation 
Days, May 11 and 25; Ticket Days, May 12 and 26; Pay Days, May 13 
and 27 ; Mining Sbare Carry-over Days, May 10 and 21. 


ALLGEMEINE OESTERREIOHISCHE ELEKTRICITATS GESELLSCHAFT. 
—At the recent annual meeting of thie Company it was announced that 
the net profit for the past ycar amounted to 439,236 florins. А dividend 
at the rate of seven per cent. was declared. : 

CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
railway for the week ended May 2 were £934, against £878 in the corres- 
ponding week of 1896, an increase of £56. The total receipts for the 
half-year amount to £18,546, against £17,027 for the corresponding 
period of 1896, an increase of £1,519. : 

ELMORE’S GERMAN AND AUSTRO-HUNGARIAN METAL COMPANY 
(LIMITED). -The report of the Directors of this Company to Dec. 31 last 
statex that the eales during the past year increased by 50 per cent. and- 


. 


the trading profit by 110 per cent., and that, notwithstanding the increase 


of both sales and stock in hand, the manufacturing purchases other than 
copper were but little more than in the previous year. The trading profit 
of £7,693 was sufficient to clear off the debit balance of £1,575 from the 
last account, to allow of £1,523 being set aside for depreciation, to meet 
all etanding charges (including £1,223 interest on loans), and to carry 
forward £347 as net profit. The Directors point out that the increase in’ 
sales was effected with the same plant as that installed in the previous 
year, the 16 new tanks, owing to want of money, nct commencing to werk 
until the end of the year. in order to cope with the increased demand for 
the Company's products, two large draw-benches have been ordered, in 
addition to further steam reserve, capable of driving the plant in the event 
of severe drought recurring. The Directors further state that they 
are pleased to report that the Company's position is gradually being 
strengthened, and they have every reason to believe that the progress will 
be continued. They have been successful in placing sufficient debenture 
stock to enable them to obtain the necessary copper, and to provide such 
further machinery аз is deemed essential. à 


GENERAL ELECTRIC COMPANY OF AMERICA.— The report of this Com. 
pany for the year cnded Jan. 31 last states that the gross earninga 
amounted to $12,820,396, the net earnings to 82,615,007, and the net 
income to $1,552,237. After writing off various items there isa balance of 
$959,658, which will be used in the reduction of the deficit of previous 
years. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 2nd inst. amounted to £1,276. The 
amount for the corresponding week last year was £1,145. Increase, £131. 

MUNICIPAL ISSUE.— The Leeds Corporation invite application for 
£500,000 Two and a-Half per Cent. Stock. The minimum price of issue is 
96 per cent. Tenders, in amounts divisible by 10, but for not less than £109, 
will be received by Messrs. Beckett and Co., bankers, Leeds, up till one 
o'clock to-morrow (Saturday), or by Mera. F. Banbury and Sons, 23, ОМ 
Broad-street, London, Е.С, up till two o'clock on Monday next. Amongst. 
the securities for the due payment of the dividend and the principal ut 
maturity is tbe tramway undertaking of the Corporation. : 


STOCK EXCHANGE NOTICES.---Application has been made to the Stock 
Exchange Committee to appoint a special settling day in, and to grant a 
quotation to $350,C00 First Mortgage Five per Cent. Debentures of the 
London (Ontario) Street Railway Company, and to appoint a epecial 
settling day in 428,971 fully-paid shares of the Smelting Company of 
Australia (Limited), the further issue of 4,500 Ordinary Shares and 4,500 
Six per Cent. Cumulative Preference Shares of Willans and Robinson 
(Limited', and to allow the furtber issue of £253,586 sterling Four per 
Cent. 500-year Debenture Stock of the Commercial Cable Company to be 
quoted in the Official List. The Committee have appointed Wednesday, 
the 12th inst, as a special settling day in the further issue of 
10,000 Four and a-Half per Cent. Cumulative Preference Shares (Nos. 
10,C01 to 20,000) of the Charing-cross and Strand Electricity Supply 
Corporation (Limited), and have ordered 20,000 Four and a-Half per 
Cent. Cumulative Preference Shares of the same Company, as well as 
51,951 Preferred half-shares of £5 each (£1 paid) and 54,521 Deferred 
half-shares of £5 each (fully paid) of the Central London Railway Com- 

ny (Limited) to be quoted in the Official List, the latter shares being 
in lieu of 2,570 fully-paid and 51.951 partly-paid shares now quoted. The 
New York Stock Exchange have listed $15,000 000 First Mortgage Four 
per Cent. Debentures of {һе Commercial Cable Company. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— The 
traffic receipts for the week ended April 50 (after deducting 17 per cent. 
of the grosa receipts payable to the London Platino-Brazilian Telegraph 
Company, Limited) were £2,192. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated amount of the traffic receipts of this Company for the half - 
month ended April 30, is £2,229, as against £2,787 in the corresponding 
period of 1896. The transfer books of this Company are closed from the 
6th to the 19th inst. inclusive. 


ELECTRICAL COMPANIES’ SHARE LIST. 


Равзин? | AMOUNT | Last 5 ЕЕ Price т PER | Вече DONE 
OP  ' DIVI- А EEa’s PRICE ednesday ENT UR. ] 
AXOUNT.| SHARE. ` DEAD. NAME | APRIL 23. May 5. | | YIELDED DIVIDEND DUM. | ENDING MAY 1. 
| ELECTRIC RAILWAYS ano TRAMWAYS. Highest Lowest 
£9,106; A10 ^ % Central London Ordinary ...................... 9) 10 Hi 10 217 2 June and December 10 .. 
907,619 | 110 Do. (eG paldſ )))) ........ 53 6 b 6 3 0 0 “ is 548 be 
E, s | Stock 13% City and souta London Railway Con, Ordy. .. .. 69 61 t3 69 212 0 | January and July . n9 ys 
8.119 25 5% Preference = 2 163 16 153 16 8 3 6 77 ae А 
198,171 Btosk 4" 4 Dobenture Ad 157 13) 117 139 | 217 7 | Mayand November РЕ S2 
54,000 10 1/8} | Waterloo and у Огашагу (£9 ран) rs 10) 11} 1 11} $ 2 8 | June and December 184 1044 
чле R 55 "ыроо : way Aye He HU "n HU : 1 : February & August “a - 
e з чо UP UP «DoD CR Gh UD =з OD =» 1 1 5% * oe oe 
125,000 a Do. 4 Debentue . II lis из 111 310 3 | January and July. i Š 
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unr! LAST PREVIOUS BUSINESS DONE 
тисни — DIVI- NAME. WEEK'S PRICE Wednesday, DIVIDEND DUE. DURING WEEK 
AXOUNT.| SHARE. | DEND. APRIL 28, | Мау 5. —.— ENDING May 1. 
| | & . d. 
TELECRAPHS | Highest | Lowest 
£213,980 Stock 12,6 An lo-American eee o9» „4 тш e nom == momo 49 6? 49 52 5 1 9 Jan., Apr., July, Oct. 59 49 
£38 038,-20 Stock 25 0 Preferred . ũ„*dz „ A 9 ша е „ тше m ше ++ 93 941 | 934 94} 5 12 0 " n 8; 911 
£3 0:8 020] Stock 5/0 |. Do. Deferred . debes dá б cacbeoscesst 7 8 74 8 ec = 15 à 
£149,900 | £100 4%  |"African Direct Telegraph (Red) ———Ó оо бо 100 104 100 10 8 1611 | January and July - ба 
495, 10 ee | Amazon Telegraph .........................0: js 4j 6 | 4} 5} m - oo 
£130,000 10 8 Brazilian * irer — оороо nads е тоно оо эе 111 15 144 154 4 11 10 | Mar., June, Oct., Dec. 154 14] 
275,000 | 100 6% |* Do. г Cent. Debs. (2nd Series, 1906) ....| 13 117 13 117 4 5 6 | June and December " ^ 
1 2,000,000] $100 81 Comm Cable Capital Stock 162 167 16) 175 411 6 | April and October.. + =ò 
16,000 10 Cuba Submarine ............ cà advan àn баа «6 43:6 | 10 11 10 11 7 4 2 | February and August æ 
6,000 10 10 Do. Preference 10 рат о dies ws tes ie 19 20 19 20 5 0 0 и А oe - 
12,981 5 Direct Spanish (fully paid) n 34 4 34 ah 4 811 April and October - - А 
; 6 10 | ~ 10 per Cent. Cumulative Preference R4 eu 10 10 10 087 411 6 ч " = e 
000 £50 44 Do. 44 рег Cent. Debentures se. - 105» 103 | 106% 108 4 8 4 | January and July -. oo са 
60,710 £20 | Direct United States 0 81 9 m 9 511 1 Jan., Apr., July, Oct. 814 i 
400, £10 2 | Eastern ...... S05 dép ad epi өй cx 17 M | 16} 17} 815 4 ý " 17 161 
£10 6 Do. Oper Cent. Cumulative Preference .. 18 19 15 19 з 5 9 as "A 
41 807.6150 Stock 4 * Do. 4 per Cent. Mort. Debenture Stock (red. ) 120 12 xd 127 180 8 1 7 | May ‘and November 1974 193 
4 £100 5 Do. ö per Cent. Debentures, 1899999 103 106 | 103 106 414 9 | February & August e» ka 
| 10. 2 pt Extension . R 18 18} 18 18} 815 8 | Jan., Apr., July, Oct. 18 18 
4 I аре Cent. Debenture Stock 127 130 123 181 817 February & August 129 128} 
£163,600 | 4100 5 Y 5 p. c. (Austin. Gov. Sub.) Debs. 1900 ..| 100 101 10) 104 416 2 | January and July .. - on 
£156,200 100 5 * and 8. — 5 p. Cent. Mor. Deb.,1900 . 100 10: 100 104 416 2 ч — 53 
£300, 100 4 м — Ма Debentures, 1909.......... 107 110 107 110 812 9 February & August ee a» 
£200,000 £25 4 * tius Sub. Debs. (regd.) . kd 109% 112 107% 1107 812 9 November T - 
180,227 10 2.0 Globe Telegraph and ТУМ ons occa edem со оз o 5X 11 11% 11 114 4 8 0 Tom, „Apr., July, Oct. 1l, 11, 
180,042 10 6% . 6 per Cent. Preference. ........ d 17 174 17 174 “Р (Ау, " " 178 17 
150,000 10 100 Great Northern of Copenbagen . " "E 94 25 21 25 400 № 244° 
4170, 000 10⁰ 6% * Do Брег Cent. Debs., 1553 issue Series B 102 105 102 105 415 8 | Maren & September 104 1.3) 
17,000 25 12/6 | Indo-European ........ 55 58 55 58 4 6 2 | May and November - os 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debe., 1901] 107 110 107 110 5 9 1 | March & September - es 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs. (red) 1942 .. 107 119 107 110 813 5 | January and July - 
4 4/0 rene 5 0 9 | April and October .. 
£3,881 |2100 Cert.| 50/0 | Submarine Cables Trust ...........ex 50s. срп. 186 141 133 140 4 5 9 138) 1381 
15, 8 7 African Telegraph .. — 5 6 00 January and July =e 
220,00 100 5% " Do. б per Cent. Debentures (red.) ) nn nn ne — 101 104 101 104 416 2 | March & September ve 
80, 10 le West Coast of America .............. mm i ms i рр 
£150,000 100 8% |" Do. 8 per Cent. Debentures, 1902 | 108 108 103 108 710 11 June апа December T e 
10 16 | West India and Panama .....e ae = eM i 11 1 14 “4 May and November Г F 
84,568 10 6/0 Do. ò per Cent Ist Preference 11 114 11 11 8. 4 4d i od es э 
4,669 10 6/0 | Do. брег Cent. 2nd Preference .......... 93 104 9} 1 518 1 А t 
£30,000 100 b Do. брег Cent. Debentures, 1917 107 110 107 110 4:011 January and July Si Pe 
64,251 15 8 Western and Brazilian ..............-. . Pea es 7h S 7h 8 5 8 4 | May and November as 
88,129 Ц, 8/0 Do. брег Cent. Preferred Ordinary ....... 64 6} 6} 6} 5 0 0 A 21 as 
83,129 7 1,6 Do. Deferred Ordinary . " 14 9 14 2 Ni »: 1 — 
£158,100 100 н * Do. брег Cent. Debs., Series A 1910 . с. p E February & August E > 
£197,600 100 6 * Do. 6% Mort. Debs., Series “B” 1910...... F чае g = oa 
$1,163,000 | $1,000 7 Western Union 7 1st Mort. (Building) Bonds 1902 107 112 xd 104 103 6 9 8 | May and November - - 
£164,200 | £100 6% Do. брег Cent. Sterling Bonds (red.) 100 105 100 105 5 15 11 | March & September — = 
TELEPHONES. | 
£14,000 £5 4/0 Chili Telephone (fully paidd ——.... 8} 3} 8} 31 $06 8. | АКИ ье - - 
224,860 10 114. | Consolidated Telephone Const. & Maintenance .. vs 116 үз "Е January and July „ °° - 
28,000 5 4/0 ! Monte Video Telephone 6 per Cent. meron we 2 2} 2 24 8 0 0 October z — 
434,597 6 30 | national . .. * 6} 6; 00 64 4 4 7 | February & August 6} ву, 
15,000 10 €/0 Do. 6 т Cent. “Cumulative ist Prei. овое ө» 15 17 15 17 810 7 " T ee — 
15,000 10 €/0 Do. 67 Cumulative 2nd Pref. (fully paid) .. 15 17 15 17 810 7 " " — ev 
119,234 5 2/6 Do. 6% Non-Cumulative 8га Pref. (fallypaid) 6 6} 6 6} 8 16 11 х 5- —— ee 
1,100,000 | Stock | 83% |* Do. Debenture Stock, 3}% (red.) . 102 105 102 105 3 7 6 | June and December 101] 1024 
771,604 1 ‚0/8 Oriental ... . **•*5„ẽ—ũ eee eee eee eee ee ee .xd Ü ł 3 3 15 в -— - * *- 
58,000 6 4/0 | United River Plate .... ......------------- 8 31 514 4 - Bre e 
£146,788 | Stock 5% |* Uo. ö per Cent. Debenture Stock (red. dorus Nye 100 105 100 105 415 3 а .. aÀ 
ELECTRICITY SUPPLY COMPANIES, 
£150,000 5 44% | Birmingham Eiectric Supply (fully paid) ......... T F- Р R TAT . А 
£50,000 5 va Do. Genen v9 ээли 3 8% T T 22 $$ 
£ 10,000 £10 14/0 City of London Electric Light (fully paid) . 23 £8 22 23 8 1 0 | February & August 17 ү 
40,000 10 6% o, 6% Cumulative Pref, (fully paid) 16} 173 10 174 6.87 T " 1839 ; 
£150,000 Stock 5% |+ Do. 6% Debenture Stock (red.) 128 133 130 135 3 15 0 | June and December d — 
30,600 5 3/6 | Charing Cross & Strand Electricity Supply Corp. .. 103 11} 103 11} 212 2 | February & August llà 194 
‚10,000 5 417 Do. 44 per Cent. Preference ........... CUM - 6 6} 393 " T — — 
67.500 E100 5 2 Do. б per Cent. Debentures (red.) — a January and July .. =. .. 
£14,000 5 50 | Chelsea Electricity Supply Ordinary .......... 8 91 81 9} 214 1 | March .. 91 e 
£60,000 | Stock 45% |* Do. 43 Debenture Stock (red.) 112 115 112 115 318 3 | June and Decemter 72 - 
£22,476 £10 T County of London & Brush Prov. Ord fully paid) 2 124 1214 127 Е 12 12 
2,00 10 6/0 Do. 67 Cumulative Preference 144 14} 144 1541 з 15 8 January and July .. 14 14} 
10,000 10 - Do. i:sued at 2 prem (fully 44 КЕ 14} 111 118 15 EX н ” os - 
111.010 5 ЦР London Electric Supply Ordinarꝛ li 14 ц 1} ux .. 
48,059 5 eo Do. Preference .. x: 8 8 8 A к а. T 
49.900 10 6/0 | Metropolitan Electric Supply Ordinary .. 16 171 163 177 217 2 | April and October. live 161$ 
12,500 10 25 Do. issued at 2 prem. (£7 and prem. paid) 12 133 124 13 " » " 13, a .. 
£150,000 | Stock | 44% Do. 44% Deb. Stock First Mortgage. 120 191 120 124 313 0 Inne and December | 121 - 
6,452 10 8.0 Nottin 28 Electric Ordinary .......... are 12} 133 12) 133 219 8 | February ........ = * ee 
275,000 1 „+ Капа ectric €v€990«09»0990 «essen sece 909090922099 1 te 1% 1 Ys 16 .. -- кү 2 
£154,000 100 44% Royal Elen Co., of Montreal 44% ist Mort. Ређа. 101 103 103 174 4 7 0 | April and October . 102 102 
19,950 5 8/0 | St. James and Pall Mall Electric Ordinary ...... 15 16 15 16 8 11 1l | January ana July .. 15 151 
20.000 5 3/6 Do. 7 per Cent. Preference 9 103 Q 104 8558 1 " 0 .. 
£50,000 Stock 4% „ Do. 4per Cent. Debenture Stock (red.  .... 104 107 101 107 814 9 ” " ә q e 
79,900 b 6/0 | Westminster Electric Supply (tally paid) 13) 14} 13} 14} 3 2 1 | February & August 14 13}; 
ELECTRIC MANUFACTURING, &o., an 
90,000 £1 1/6 Brush Electrical Engineering Fi 1 14 1 1 2 а A- 
90,000 2 1/2 Do. 6 per Cent. Pref. Noa. Cumulative ...... 13 13 13 1 x = j^ lj. 
E 95,000 | Stock 44% Do. 44 per Cent. Perpetual Debenture Stock} 104 103 104 108 4 3 0 | February & August ar af 
476,770 Stock | 44% » Do. 2nd Debenture Stock (red.) 95 99 95 9) 11211 | June and December 05 = 
110,000 £10 n British Aluminium Ordinary aseene - = - Ё Ф 
20,000 10 2 Do. 7% Cumula ive Preference . .......... — oa - + M 
200,000 1 T Castner-Kellner Alkali Co. (12s. 6d. paid) .. 1 1 Ф - * 2 
28.10 b 8/0 Crompton and Co., 7 per Cent. Cumulative bret 11 2 1i 9 - - * - 
an не 15 7 75 vid, Mortgage Debentares (red.). 9) 95 90 95 5 6 8 = — Jj 
' son and Swan United (“ A" Swan) (£3 paid) 1 2 1 2 613 4 b е. in 
*17,139 5 2'6 Do. (es paid) ...... ; 8 ` Vira уз i з 4 | ч 44 6 5 0 Ж git! т ae - - 
£100,000 Stock 41% Do. 447 Mortgage Debenture Stock red.) .. 105 110 105 110 4 110 | June and December - e 
110,000 £i 2/0 Klectric Constructioocr n 1} 13 11 1} 5 14 4 | September ........ М 2 
13,145 2 775 Do. 7 per Cent. Cumulative Pref. ........ 23 83 21 8] S63 oe ee 
91,196 1 10% | Elmore's Patent Copper Depositing  .... ....... 1 1 a А 15 ET 
12,000 10 14/0 W. T. Henley’s Telegraph Works Ordinary ...... 18} 194 15) 19} 5 2 7 | February & August А ee 
8,000 10 7/0 Do. 7 per Cent. Preference 184 194 18) 194 814 7 » ý 19} - 
450.000 | Stock 434 Do. 447 Mortgage Debentare Stock (red. E 108 118 108 113 3 11 S3 ж us n ри 
d е y | d „и orig а Боор e. Works .. .. 23 21} 20 413 0 | January and July 211 203 
. 200, А Ч % First Мо ge entures ors 104 107 104 107 3 14 9 | March & Se a? * 
2 1 zijo 595 Edison- ee Kou un 10s. paid) . - - A T T 
‚80 elegrap nstruction and Ma utenance . Tere 31 37 | 84 37 417 4 | March and July. . 
£150,000 100 5% Do. б per Cent. Bonds (red. 1800 103 106 103 414 9 | January and July | н — 
22,500 £5 36 | winans and Robinson Ordinary........... das xd 81 8 BE 8 4 0 0 | April and October.. | 8] 81 
22,500 £5 3/0 Do. 6% Cumulative Preference. 1 1 1 7 6 8 № А | TS. ТА 
£100,000 | Stock 19/1 |+ Do. 43 First Mort. Deb. Stock ¢ (fally pald).. 100 108 106 108 819 6 | May and November | - - 


* In calculating the yleld on this security, allowance has been made for accrued Interest, but not for redemption. 
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BRUSH-VIENNA 


Arc Lamps 


For Direct or Alternating Currents. 


STEADY BURNING. 
SELF-FOCUSSING. 
NO DELICATE PARTS. 
MODERATE PRICE. 


SEND FOR LISTS TO THE-- 


BRUSH ELECTRICAL ENGINEERING 


COMPANY, LIMITED, 
49, Queen Victoria St., London E. C. E. G. 


D. H. BONNELLA & SON. dome TM 


IVORY, BONE, HORN & WOOD TURNERS. 


nufacturers of 
BNCANDESCENT LAMPS, FLAME LAMPS a Speciality. 
steam Works: 42 & 43, KIRBY STREET, H HATTON GARDEN, SHE ETS VALVES: 


BELL PUSHES, INDICATORS, BELLS, SWITCH BLOCKS. ү LCA IZER D 
NAME AND ADDRESS TABLETS. “X” RAY APPARATUS. ^ B 3 
Electric Light, Bell and Telephone Fittings of Every Description. F A 
58, MORTIMER ST. LONDON, W. 
ee eee ee eee TUBES ASHERS |. 
| n. | 8 ` RODS PACKINGS! 


STAPLES SHIELDS | 


MOSSES & MITCHELL 


68. 69.70 & 71 
CHISWELL S" LONDONEC| 


> — { pe PLAGES ora 
ЖУ a à — p | 
2 -ZINĊOGRAFHER, $i 


5 Ue Мы — r T 


e TNR E if 
i E: = M Mme T Rr EE TEC am TE CERE ST RE Prioe 1d.) D A ное `4 [Price 1d. 


— inns TENDERS ano CONTRACTS. 


COMPREHENSIVE INTERNATIONAL WIRE TABLES 


FOR ELECTRIC CONDUCTORS. By W. S. BOULT, A. M. I. E. E. The New London Daily Paper. 


Contains :— 
Great pains have been taken to ensure the accuracy of these Tables, which give i 

foll particulars of Wires and Cables ranging from sein. to 0011n. diameter ALL THE OONTRAOTS OF THE DAY. 
and including Board of Trade, Standard, Birmingham, Brown and Sharpe, and 

etric Ganges A the number of 469, arranged ia, consecutive , order according to gt Including :— 

n, 80 that when any conductor is so e nea sizes in the o 

какас сви at once be found. " Any No. of к^ one of the ш pamen, Single Wire THE ELECTRICAL AND ENGINEERING 
or Cable, can y ascertained, “Fall particulars are given of Cross-section, REQUIREMENTS OF THE WORLD. 

auge, Weight and Resistance in English, American and Continental Unite, Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publishee- 


Table supplying the place of the various independent Tables which have hitherto 
been 


Sabscriptioas:—3 months, Pos 9d.; 6 months, 19s. 6d.; 13 months, 396 
free. fe „ post free 13d. 

“THE ELECTRICIAN” PRINTING AND PUBLISHING Co., Ltd. ADVERTISEMENT RATES ON APPLICATION. 

1, 2 and 3, Salisbury Court, Fleet Street, London, E. C. BOUVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, B. C. 
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fa 7 — CABLE COMMUNICA Е y 2 
Ws "auum SEDES, : 
WORLD. T 
EM 
IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN. 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 


* TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to — 2 Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to а Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoll, Cyprus, Seychelles, Mauritius, 
and Manila. )J) EE 

Telegrams should be sent from the Company's Stations— - 
LONDON—II, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, И.С. 
MANCHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW —141, BUOHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, байо Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia кочшо с Meg Sitia, 
Rhodes, Trieste, Sort, Zante, Patras, bue Gre: аш, Santa iix Tinos, An ui and 
ali the Greek Islands 


This Company's Cables are worked by Muirhead's Svstem of Duplex and Automatic 
: Curb Transmission upon all its Main Sections. 


In sending Telegrams from Postal Stations cc avs JJ these words being signalled gratuitously by 
. care should be taken to mark them— | LA. HLA- ST Hi RN, me Postal Authorities. 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices Аз above, or at 
97, RUE. CAUMARTIN, PARIS; and HOTEL DES POSTES ET-  TELEGRAPHES MARSEILLES. 
' Winchester House, 50, Old Broad Street, EO, А By Or der, GEORGE DRAPER, Secretary, 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPHCLIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS | 


OONNECiED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 

MENTS, OHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


essages are accepted ab the Company's Offices— 
LONDON : 18, Old Broad Street, E.O., 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, Е.б. 


LIVERPOOL: African House, 6, Water Street. 


MANCHESTER: 60, Spring Gardens, 


Where receipts are given gratis for the N made and whence messages are sont direct by Special Wire, and 
at any Postal Telegraph Office throughout. e Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED “VIA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the '' Via.” 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 


application to the Company's Stations or Head чт 18, Old Бом da London, E.C. 
W. ANDREWS, Managing Director. 


. THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., B. O. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


IN ANY COLOUR OR TINT. 
BEADY MIXED. peregri AT ANY TIME. For SHIPS, STEAMENO, YACHTS TO Coue or outside), ПАМР-РОВТВ (паз and Electric), 
or ALL PURPOGES where a and washable surface 16 Has stood years of rough wear. 


THE йр ао PAINT resiste rariss At acids and alkalies. pretesa for Iron Structures, Roofing, Gas Tanks, &o 
LASTS WELL WHERB OTHER PAINTS АВЕ USELESS, NOT AFFECTBD BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, Ge, 
BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION а Sere, e 8.9 


Prevents decay and makes perfecti Weatherproof Stone, Marble, Brick, Cement, Plaster, &c, The only ‘solution used on OLEOPATRA’S NEEDLE 
which has been preserved by it 18 YEARS те ee 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIONS— 


"УНҮМ 30951 


: COLEOPA TRAS NEEDLE 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1894, and 1885. Telogrephis Address:  WRATHERPROOF LONDOB." 
— Dunean Wallet and Co., 
E P p S S EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &c., in Bond. 
GRATEFUL—COMFORTING, 114, FENGHURGH STREET, LONDON, E. C. 


Special Arrangements made for supply of Telegraph Stations & Cable Steamertabroad. 


Messrs. D. W. & Co. supply Provisions and Bonded Stores to the CABLE STEAMERS 
of several Companies, alao to VARIOUS STATIONS of the EASTERN, EASTERN 
AND SOUTH AFRICAN, and EASTERN EXTENSION, AUSTRALASIA, AND 


CHINA TELEGRAPH COMPANIES, and are prepared to execute orders on specially 
| favourable terms on shortest notice. Telephone No. 502 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


АВ SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STRAMERS, Messrs. SHAW, SAVILL, & ALBION 00.' ROYAL MAIL STRANERS, DUCAL LIRE, CLAN LINE, RATIONAS 
LINE, STAR NAYIGATION CO., Messrs. GEORGE THOMPSON & CO., Lesers. LAMPORT & HOLT, Nes. NILBURR & Co., Mr. W. LUND, The 
BASTERRA & AUSTRALIAN STRAM RAVIGATIOR CO., and other large Fleets of Steam and Salling Vessels. Agents at all the Prlaelpal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS 


JOHN KIRKALDY & SON, ,“ GARFORD ST., LONDON, Е. 


TELEGRAPHIC ADDRESS | KIRKALDY LONDON," 
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THE EASTERN + SOUTH AFRICAN TELEGRAPH COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, ann. «= 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


000000000000006 


The above Oompanies, by means of Cables along the East and West Ooasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


SOUTH APRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. | TRANSVAAL. 


EAST COAST. 
ZANZIBAR, SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO., DAR-ES-SALAAM, 


WEST COAST. 


BRITISH PORTUGUESE. | FRENCH. 
BATHURST (Gambia). BISS A0. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAN. 
, KOTONOU (Porto Novo). 
с PRINCIPE GABDON, ° 
mpm S. THOME, WHYDAH. 
“SANDA, GERMAN 
BONNY. BENGUELLA. — 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Бооке of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, Е.С. 
By order 
Н. E. PLANE, Secretary, GEORGE DRAPER, Secretary, JI. OAMBROOE, Secretary, 


Атадан Dmxor Farzenaen Company, EASTERK AND 2 AYRICAN TaLEGRAPB Wast Ararcan TzrLmoxarH Company, 
an. 
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ТШ BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Ln. 
THE WESTERN е BRAZILIAN TELEGRAPH (0, In. 


HE above Companies. connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 


from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo, Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co., Lid. 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per. word :— 


Bolivia—All Stations 2 = = = = = 


000000 


—Pernambuco 2—2 . =æ o= - >m 
АР All other Stations- = 
Uruguay—All Stations — - 


d. 
Madeira = 2 - —- 9 Argentine Republic—All Station 
Cape Verde Islands—St. Vincent ола - - 6 Paraguay— All Stations — - = 
T T St. Iago bes „= — - Б 
6 
6 


© es со to m? 
© O0 © a? 


eo ою o о QF 


Taciff-Cards, Books of Forms, and all information can be obtained at the Hoad Offices of the 


Companies. Messages should be marked “Via Eastern.” 


By Ob xn, 
. . BIOHABD OOLLETT, Georetary, 
Bmaziiam Бовмаьшв Тв.вевари Co., Wincnssten Hoose, OLD Вволр STREET. 
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THE COMMERCIAL." 


ІНЕ LEADING ATLANTIC CABLE COMPANY. 


erRiti COLUMBIA 
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THE GREAT SUBMARINE AND LAND TELECRAPH SYSTEM. 


THE ONLY COMPANY OWNING AND OPERATING THREF ENTIRELY SUB- 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The '' COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Sootia, connect with the Canadian Pacifio Railway Telegraphs 
for all important places in Canada, from the Atlantic to the Pacific; the ONLY COMPANY having Lines in British Columbia. The '* COMMERCIAL ” Company's 
Cables landing in New York ony: and near Boston connect with its OWN SYSTEM of Land Lines, башы all parts of the United States, 


MARK YOUR MESSAGES WITH THE FREE INDICATION “ VIA ЛЕСЕ. OR СУЕ THE COMPANY'S GLOBE TRADE MARE FORMS. 


— .  _ 


Seem "eod = TeS > — — — =: — — — — - — — — - — -———— As E 


GENERAL OFFICE ; BISHOPSGATE HOUBB, „ 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, E.C. FREDK. WARD, MANAGER IN ENGLAND; 
BARING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK ОЁ THE COMPANY, 


HEAD OFFICE: 253, BROADWAY, · NEW YORK, USA A. 
JOHN W. MACKAY, PRESIDENT. | GEO. G. WARD, VICE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, SECRETARY. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 196, Broadway, NEW YORK, U. 8. A. 


— — — 


THOS. J. ECKERT, President and General Manager. 


THE LARGEST TELECRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. , 


-DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS In MEXIOO and OENTRAL and SOUTH AMERIOA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS In the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and Du Transmission d Messages from any T ee Office to all m in the Western nos 
they should be marked | 


С Via Western Union.” “™ warfen о 


The Offices of the С | аы : E 
uu Great Britain ee 252, enESHAM HOUSE, OLD BROAD STREET, LONDON, Е.О. 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, E.C 2, NORTHUMBERLAND AVENUE, LONDON, W.C. 1, PANMURE STREET, DUNDEE. 
яз ROYAL EXCHANGE, LONDUN, Ке. A5, EXCHANGE BUILDINGS, LIVERPOOL. 106, GEORGE STREET, EDINBURGH. 
Brel ;NCHURCH STREET, LONDON, BACKHALL CHAMBEBS, BALDWIN ST., BRISTOL. EXCHANGE BUILDINGS, LEITB. 
NDOR A Wk, ARUNDEL ST., STRAND, 29, GORDON STREET, GLASGOW 7, ROYAL EXCHANGE, BANK ST., MANCHESTER. 
10, FORBTER SQUARE, ADFORD. 1. SIDE, NEWCASTLE-ON-TYNE. 


THE ELECTRICIA 


TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON.” 


WHEATLEY KIRK, PRICE & 


(IST 4BLIGHED M40) 


Eieetrteal Auctioneers, Valuers, 


AND ARBITRATORS. dE 


Average Annual Valuations exceed £1,500,000 Sterling. 


49. QUEEN VICTORIA STREET, LONDON, ЕЛ. 


TENDERS INVITED. 


COUNTY BORGUGH OF SUNDERLAND. 


ELECTRIC SUPPLY STATION. 


TO ATEAM ENGINE AMD DYNAMO MAKERS. 
The CORPORATION OF SUNDERLAND are pre to recelve TEN DEBS for a 
HIGH-SPEED THREE-CRANK STEAM DYNAMO. Specification and Schedule of 
Quantities can be obtained from Mr. J, F. C. Snell, Borough Flectrical Rugineer, 


Dunning-street, at his office, on payment of a deposit of £2 2s, which will de 


returned on receipt of a bona-fide Tender. 

The persons or firms whose Tenders are accepted will be € to the rate 

of wages to the workmeh engaged in car rv the work which is payable by the 
е 8 


particular trade affected by the contract district where the work is executed. 


Sealed Tenders, addressed To the Chairman of the ишен Committee, Town : 


Hall. Sunderland,“ must be sent to my office on or before DNESDAY, 96th Ma 


M 
1897, and not later than 12 o'clock noon on that day. Tenders to be endorsed | 
-: Tender for Steam Dynamo. The Corporation do not bind themselves to accept | 


the lowest or any Tender. 
By ord 


Towa Hall, Sunderland. 26th April, 1897. 
BOROUGH OF BEDFORD. 


The RAN SANITARY AUTHORITY are prepared to receive TENDERS for 
the SUPPLY and BRECTION at the Sewage Pumping Works of — 

TWO ALTERNATING CURRENT MOTORS, coupled direct to TWO VERTICAL 
SPENDLE CENTR AL РОМРВ, and the necessary Cast-iron Piping, Valves, &с., 
for fixing and oopnecting the same. | 

feation and plan may be obtained from the undersigned en receipt of an 
a ко encloging a deposit of £2, which will be returned on receipt of a bona 
tender. 
Sealed tenders, marked Motors," must be delivered at my office not later than 
AY, the 8th June next. 
е Authority do not bind themselves to accept the lowest or any tender. 


T. S. PORTER, Town Clerk. 
Town Hall. Bedford, May 11th, 1897. 


City OF BELFAST. 


ELECTRIC LIGHT DEPARTMENT. 


екы COMMITTEE are p to receive TENDERS for the SUPPLY 
and. “TION of the following PLANT :— 


ra pe В 5.—SWITCHBOARD, INSTRUMENTS. and CONNECTIONS. 
tien B & —MOTOR-GENERATOR and BOOSTERS. 


er, 
FRAS. M. BOWEY, Town Clerk. 


т 


Specifications and Conditions of Contract may be obtained on application to 
Vietor A. H. M'Cowen, Corporation Electrical Engineer, on payment of £1 18. per 
of ваб Section, which sum will be refunded on the return of the Specification 


a bona fide Tender. 
Sealed тфа endorsed Tender for——,” must be lodged in my Office not later 
than noen HI'BaDAY, Inne rd, 1807, 


The Corporation do not bind themselves to accept the lowest or any Tender. 
SAMUEL BLACK, Town Clerk. 


HE ELECTRICAL ENGINEER of the LEYTON URBAN 
DISTRICT COUNCIL will be pléased to receive PARTICULARS from firms 
willing to undertake FREE WIRING ot consumers premises, such information will 
be Placed before the Electrical Committee of the above Council.—Address, 
H. COLLINGS BISHOP, 
Cathall-road, Leytonstone. 


THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited - 
(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


‘ESTABLISHED 1859. 


Subeoribed Capital, £376,000. 


Boilers and Engines Insured and Inspected. 


Employers Insured against Claims under The Employers’ 
Liability Act." 
Third Party Fidelity and Guarantee Insurance. 
Joint Policies Issued. Individual Accident Insurance. 
Upwards. of 40,000 Boilers and Engines under supervision. 


J. F. L. CROSLAND, M. Inst. C. E., M. LM. E., Chief Engineer 
. EDWARD HADFIELD, Secretary. 
Application for Agencies Invited. 


‘GOULTY 


, MAY 14, 1897. xix. 
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ery 
=) * zT A A 585555 5.5. 
N L F. Y Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRIOE LIST POST FREE. — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '' Turnstile London.” Telephone, 65188 


2 Gold Medals. 


| 
| 


AFRICAN DIRECT TELEGRAPH COMPANY (Limited), 


FOUR PER CENT. MORTGAGE DEBENTURE BONDS. 
SIXTH DRAWING. NC. 

NOTICE is Hereby Given that in conformity with the conditions upon which the 
above issue was made, the unnermentioned numbers of DEBBNTCRE-BONDS were 
this day DRAWN at the Offices of the Company, Winchester House, Old Broad- 
street, in the City of London, in the presence of J. Denison Репа, г, Esq , one of the 
Notre Pu Henry Edward Plank, Secretary of the Company, and the undersigned 

о Cc. fe . 

The said Debentures will be PAID off at par on the 1st JULY next, at Parr'a Bank, 
Limited, Barthofomew-lane, London, AC., after which date the intereat thereon 


| will cease. 
| 125 DEBENTURES OF 4100 EACH, NUMBERED 
| 8 974 546 684 960 1190 1492 1631 1787 1982 2157 2328 
| 80 277 548 698 967 1257 1463 1636 1798 1986 2165 2334 
44 323 588 718 970 1278 1487 1640 1799 2020 2172 2347 
164 327 616 794 971 1314 1497 1659 1804 2045 2200 2378 
|| 906 344 617 778 972 1320 n 1671 1808 2058 2358 2382 
| 211 25 618 821 977 1961 1566 1708 1827 2065 2240 2421 
215 494 628 899 1010 18378 1596 1782 1851 2067 262 2448 
221 477 627 R48 1107 1429 1598 1727 1852 2108 2206 2460 
222 511 630 849 1112 1443 1614 1729 1948 2115 230: 2472 
280 522 644 869. 1115 1445 1628 1742 1950 2121 2807 2481 
268 523 8 940 1171 
For £100 Sterling each ....... £12,500 
By order, 
| Countersigned, H. B. PLANK, Secretary. 


| W. E. VENN, 
2, Pope's Head-alley, Cornhill, E. C., Notary Pablic. 
London 6th May, 1387. | 


BUSINESSES FOR DISPOSAL. 


То ВЕ ІЕТ ог SOLD, as a Going Concern, fully equipped 


CHEMICAL, METALLUBGICAL, and BLECIRICAL FACTORY and LABORA- 
eof centrally situated in London.—Apply, MURPHY, 36, Mount Stuart-square, 


APPOINTMENTS VACANT. 
LFEDS CITY ELECTRIC TRAM WAS. 


The CORPORATION of LEEDS require the services of a competent person as 
CHIEF ELECTRICAL ENGINEER, to take charge of the Electric tramways, seven 
miles in extent, with probability of extension to forty mfles pplications, stating 
age, experience, and sa uired, to be sent, with copies of not more than three 
recent testimonials, to the Town Clerk, Leeds, marked outaide Electrical Engi- 
neer,” во аз to be received not later than the 18th instant. 

JNO. HARRISON, Town Clerk. 

7th May, 1897. 


MERCHAN T VENTURERS’ TECHNICAL COLLEGE, 
BRISTOL. 


ASSISTANT in the Mechanical Enginee 
Salary £120 a year, increasing to 2150. Candidates must send in their applications 
not later than TUESDAY. May the 25th, and must state that they have read the 
particulars as to the post, which can be obtained from the Kegistrar on application. 


ELECTRICAL. ENGINEER with £2,000 capital to invest, 
can have seat at Bosrd of Electrical and Bicycle Engineering Company. 


Guaranteed 5 per cent. interest on capital Invested for 10 years; aleo fees as 
збгетют Аруу; oy better oniy, Bre, care of Clayton Pearce, 238, Tottenham 
urt-road, W. 


SITUATIONS VA ANT AND WANTED, &c. 


VAcan CIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, neat London. —For terms, фо., 
address V. P. P.,“ Mlectrician Office, Salisbury-coart, t-atreet, Е.С 


ANTED a first class TRAVELLER for country circuit. 


Good salary and commission. Iudisputable credentials required. —Apply, 
4 F. C. T.“, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


WANTED by a leadingefirm of Contractors, ASSISTANT 


INSPECTOR ; wages £2 per week to start. Must have bad good experience 
in all forms of wiring.— Apply by letter, giving details of former employment, to 
“М. G. C.“, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


WANTED, by important works, a capable AGENT for the 


sale of high conductivity copper wire, as well as copper and brass in other 
forms required in the electrical industry. None need 
references.— Address, ‘“ COPPER,” care of Deacon's, 164, 


ASSISTAN T WIREMAN, having had two years’ experience 


. E installation work, requires situation.—'* A. C.,“ 16, Radnor-street, City: 


road, B.C. 
ANTED, SITUATION as JUNIOR CLERK or Improver 


in Eleetrician's office, fair knowledge of electricity, used to office, references 
given, —Apply to W. JEAL, South Cottage, Crawley, Sussex. 


Department required in Septemb г 


apply but those with highest 
Leadenhall-street, Е.С. 


C 


AX. 


THE ELECTRICIAN, MAY 14, 1897. 


PATEN TS, DESIGNS, AND TRADE MARKS ACTS, 
1888 to 1888. 


NOTICE is Hereby Given that SAMUEL SEALY ALLIN, of 52, Woodstock-road, 
Bedford Park, London, W., and WILLIAM HENRY WOOD, of 84, Foxberry-road, 
Brockley, London, B. E., have applied for leave to AMEND the 8 IFICATION 
of the Letters Patent, No. 17,357, ef 1894, for IMPRO IN ARC 
ELECTRIC LAMPS 
. Particulars of the pro amendments were set forth in the Illustrated Oficial 
Journal (Patents) issued on the 5th May, 1897. 

. Any person or persons may gre notice of op tion to the amendment (on 
Form 9) at the Patent Office, 25, Bouthampton-buildings, London, W.C., within one 
ealendar month from the date of the said 

: C. N. DALTON 


Comptroller-General. 


ournal. 


(Signed) 
Abel & 


Imray, 
Consulting Engineers and Chartered Patent v, iip 
28, Southampton Buildings, London, W.C., 
Agents for the Applicants. 
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switch, three contracta and resistance by Messrs. Easton, Anderson and 
Goolden, Limited. Price £45. 108., or would be sold separately.—Apply, WHEELER 
and SONS, Ventilating Engineers, Victoria-gardens, Notting Hill Gate, Loudon, W. 
CCUMULATOR CHARGING.—C. H. CATHCART 
and CO., having plant “аре! for this purpose, Charge Cells of all 
sizes promptly, thoro and cheaply. Terms on application. Accumulators on 
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JOURNAL OF THE INSTITUTION OF ELECTRICAL 
ENGINEEBS. 


Edited by F. H. WEBB, Secretary. 

PART 198.—Containing a г “ОМ SOME REPAIRS TO THE SOUTH 
AMERICAN COMPANY'S CABLE OFF CAPE VERDE, IN 1898 AND 1896," by 
Н. BENEST, Associate, with full report of the Discussion thereon ; also a Classified 
List of Articles on Klectricity and Magnetism appearing in some of the Principa! 
Technical Journals during the months of Feb and March, 1897, and abstracte 
of the more important of them.— Price THREE SHILLINGS. 

E. & F. N. SPON, Limited, 125, Strand, W. C. 


OW READY, No. 8 of the 


AUTOMOTOR AND HORSELESS VEHICLE JOURNAL 


Monthly, Illustrated, 6d.; post free, 7d.; Yearly 7s. 

No. 8 contains Motor Traffic,” by Sir David Solomans ; the Master Patents“ of 
the British Motor Syndicate; Petroleum in Prime Movers. And each number in- 
cludes ali the Month's Motor Car News, Latest British and Foreign Types, Diagrams, 
несеп: 1 Doings of Public Companies, Special Technical Articles, Law 

ports, &., XC. 

Can be obtained at all W. H. Sulti ang 8on's Bookstalls, usual Newsagents, or 
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F. KING & Co., Ltd., 62, St. Martin's Lane, London, W. C. 
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COMPANY LTD. 
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Е.С. 


CLERKENWELL, 


Now made for 200-volt Circult; Direct or Alternating. 


RED LION 


HOLDEN RECORDING VOLTMETER. 


J. PITKIN, 


NOW READY 


Demy 8vo. Fully Illustrated. Price 58., post free; abroad, 5g. 6d. 


* LOCALISATION or FAULTS in ELECTRIC LIGHT MAINS. 


By F. C. RAPHAEL. | 


EXTRACT FROM PREFACE. 


“ Although the localisation of faule in telegraph cables has been dealt with fully in several handbooks and pocket-books, the treatment of faul 
electric light and power cables has never been discussed in an equally comprehensive manner. Beyond a few short articles which have appeared in the 
technical journals from time to time, nothing has been written on the subject. The conditions of the problems presented for solution are, however 
very different in the two cases: faults in telegraph cables are seldom localised before their resistance has become low compared with the resistance of 
the cable itself, while in electric light work the contrary almost always obtains. This fact alone entirely changes the method of treatment required in. 
the latter case, and it has been my endeavour, by dealing with the matter systematically, and as a separate subject, to adequately fill a gap which has 
hitherto existed in technical literature. Various methods of insulation testing during working have been collected and discussed, as these testa may be 


considered to belong to the subject. 


I would particularly call attention to the method of testing the insulation resistance of a permanently earthed: 


network, described in the book, as I think this method has not been used hitherto. Central station engineers would do well to study the chapte 
Fault Signalling Networks, The methods therein described (by means of which the test wires in the cables are used to signal at the station the авиа 


In which a fault has occurred) ought to be used 


more extensively. . . . 
by practical men who use this book. . . . . . ." 


I trust the arrangement of the proofs of formule will be appreciated. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
"THE ELECTRICIAN” PRINTING AND PUBLISHING CO., Limited, 1, 2 and 8, Salisbury Court, Fleet Street, London. 2 E. C. 
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Ox pages 78 and 74 of to-day’s issue, Mr. F. Avex. TAYLOR 
describes some methods, due to Мг. H. W. SuILIVAX, of deter- 
mining the relative positions and ends of several lengths of 
cable coiled in a tank. This problem is a practical one which 
often confronts the sea-going cable electrician, and the electro- 
magnetic solution of it is simple, accurate, easy to apply, and 
easy to understand. The writer’s references to the second 
method, an electrostatic one, are rather difficult to follow as 
might be desired; but the method itself seems to us quite 
trustworthy, and the modus operandi plain after a little 
reflection. 


Tux Iron and Steel Institute has just held a successful meet- 
ing at Westminster, and during the second and final day of 
ihe sitting several matters of special interest to electrical 
engineers were brought forward. Mr. ЈекЕМІАН Hean’s Paper 
on Charging Open-Hearth Furnaces by Machinery was 
mainly descriptive of the Wellman electric charging machine, 
an ingenious and well-perfected application of electric motors 
to the handling of pig iron, scrap and ore for charging furnaces 
for the manufacture of steel by the open-hearth process. The 
Wellman machine has been thoroughly tested in actual com- 
mercial use at several steel works in the United States, as 
well аз in Germany, and we are glad to hear of the intention 


In fact, both at Middlesborough and Llanelly, Wellman 
charging machines are on the point of being erected, so that 
in a short time the adaptability of the electric method to 
British conditions—which differ in many respects from those 
of American and continental practice—will have a fair trial. 


APART from their mechanical properties, iron and steel have 
been and are so likely to remain two of the most important 
materials for electrical engineers, that research on the physical 
properties of these materials, or important changes in the 
practice of their manufacture, must be of direct interest to 
our readers. The Note on the Specific Heat of Iron at High 
Temperatures," read by Prof. W. ЇЧ. HaRrLEY, and reprinted 
in our issue this week, throws useful light on a mueh vexed 
question. Matters, both theoretical and practical, are in- 
volved in the determination of the specific heat of highly- 
heated iron and steel, and it is to be hoped that the disagree- 
ment between МехрЕгЕЁЕ'В determination and those of other 
investigators will be cleared up before long. The curious 
dilemma unearthed by Р:омсном, that either the law of 
Dutone and Perit does not hold at high temperatures, ог 
else that the atomic weight of iron falls from 56 to 28, is of 
interest in view of the rude shocks which the ancient notion 
of an unchangeable atom of absolutely uniform and constant 
structure is nowadays receiving from modern research. Of 
equal interest, though appealing more exclusively to practical 
men, was the Paper оп “ Malleable Cast Iron," read by Mr. 
G. P. Royston. Experiments undertaken by the author have 
led to the discovery of a process whereby white iron may be 
softened in a few hours, an operation which by earlier pro- 
cesses required as many days. The castings are packed in 
non-oxidising material and heated to about 85°C. below the 
melting point. The result is a conversion of the white iron 
into a steel containing 1:5 per cent. of combined carbon, the 
remainder of the carbon being graphitic. The effect is said 
to be instantaneous as soon as the correct temperature is 
reached, and the process certainly appears to afford an 
expeditious method of rendering malleable castings in white 
iron. 


Tux supposed connection between sun-spot periods and the 
physical, social and moral condition of this terrestrial sphere 
with its human population possesses a peculiar fascination for 
some minds. The logician, JEvons, attempted to show a 
synchronism between a sun-spot period and the changes 


of more than one British ironmaster to adopt it immediately. in price of wheat in India, and then discovered that he had 
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mistaken by several years the length of the sun-spot period. 
The physical phenomenon which might actually synchronise 
with the Jevons price-of-wheat-period is as yet undiscovered by 
the ingenuity of individuals who spend their days in delving 
into tabulated statistics. We print this week a short 
abstract of a Paper giving some account of investigations, 


made by the late Mr. J. BAxENDELL, on the relation between 


sun-spot periods, the magnetic declination observed at various 
places, and the variation of surface temperature. Other inves- 
tigators, such as the late Prof. Batrour Stewart and Mr. 
Lant Carpenter, have obtained evidence of correspondence 
between sun-spot periods and the periods of terrestrial mag- 
netism, which, though by no means amounting to a demon- 
stration, is closer than could be expected from the laws of pure 
mathematical chance; and Mr. BaxeNpELL's work is a further 
step in the same direction. 
terrestrial magnetism, earth currents, aurore and so on are 
unexplained, as to their primary physical cause, it is probable 
that their relation to the changes on the solar photoaphere 
will remain speculative and obscure. 
— — —ùà.ä—ä— ——— 

Society of Arts.— This Society's conversazione will be held 
at the South Kensington Museum on Wednesday, June 16th. 

Parallel Running of Alternators in America.—‘‘ The advan- 
tages to be gained by the parallel running of alternating 


eurrent dynamos," says a writer in the Electrical. Engineer, of 


New York, “ аге just beginning to be realised by electrical 
central station managers — in America. 

Royal Society.— Among the papers down for reading yester- 
day were: Dr. J. Larmor, “ A Dynamical Theory of the 
Electric and Luminiferous Medium. Part III., Relations 
with Material Media." Mr. H. Wilde, On the Magnetisa- 
tion Limit of Wrought-iron." 

The New London-Paris Telephone Cable.—On Saturday last 
the telegraph ship Monarch laid the new English telephone 
cable, making the second which now connects England and 
France. A third cable is to be laid by the French Govern- 
ment, and is now being constructed. 

Consequences of an “ Electrical" Fire.— A wireman in Frank- 
fort has been sentenced to six months’ imprisonment, without 
the option of a fine, for setting fire to a shop through negli- 
gently allowing a glowing piece of carbon to fall upon some 
inflammable carpets and hangings, while he was attending to 
an arc lamp. 

The New French Atlantic Cable.—The “Dacia” has left 
for Calais to load the Cape Cod shore end of the new French 
Atlantic cable, which has been manufactured at the works of 
the Société Industrielle des Téléphones. The cable will be 
laid direct from Brest to Cape Cod. A French engineer is in 
charge of the operations. Тһе “ Silvertown follows next 
month with the deep-sea and other portions of the cable. 

Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 


Puerto Plata—Martinique ...... Dec. 19, 1895 ... 
Obidos—Parinting .............. ... Dec. 7,1896 .. — 
Saigon — Bangkok Tm Feb. 3, 1897 — 
Konakry— Sierra Leone April 28, 1897 — 
Hong-Kong Macao May 5, 1897 ... May 4, 1897. 
Para—Maranham .................. May 5,1897 .. — 


The * Engineer " £1,100 Guineas Road Carriage Competition. 
— Our contemporary announces that the judges have decided 
io make their preliminary examination of the vehicles entered 
for this competition on Friday, the 28th, and Saturday, the 
29th May, at the Crystal Palace, and that they will start the 
competitors on the long distance run on Tuesday, June 1. 
Mr. H. Graham Harris will act as secretary during the trials. 

Telegraphic Appointments for Telephonic Conversations.— 
The Belgian telegraphic administration has decided to trans- 
mit messages making appointments for telephonic conversa- 
tions at the reduced rate of 24d. for urban and 33d. for 


But while the phenomena of 


inter-urban work. These appointments may be made either 


between telephone subscribers or for conversations from or to 

any call office, and the message making the appointment with 

be transmitted to anybody living within the 54 districts in 

whieh there are сай offices. The cost of а telephone trunk 
ае in Belgium in 93d. It will be remembered 
that Mr. Campbell Swinton suggested such an arrangement 
during the discussion on Mr. Gavey’s telephone Paper at the 
Institution last November. 


Patents in 1896.— The report of the Comptroller-General of 
Patents, Designs, and Trade Marks, for the year 1896, has 
recently been issued. The number of applications for patents, 
which has shown an almost steady increase since the Patent 
Act of 1852, has now reached the number of 80,194—an 
inerease of 5,182 on the number of applications for 1895. 
During the last two months of the year, the applications came 
in at the rate of 700 per week. The principal cause of the 
rise in patent applications is stated to be the development of 
the cycle industry, to which more than 5,000 of the inventions 
have reference. The accounts for the year show a profit of 
£110,507. : 

The Sir John Pender Gold Medal.— In the year 1885-86 the- 
late Sir John Pender gained the gold medal in the Mechanics: 
Institution of Glasgow for the best design in tapestry. About 
ten years ago Prof. Jamieson showed him this old design, and 
he was so pleased with it that he (oe John) presented annually 
until his death & gold medal of the same value to the best 
student in the Electrical Engineering Department of the 
Glasgow and West of Scotland Technical College. This medal 
is now to be continued by the International Submarine Tele- 
graph Memorial Committee, of which the Marquis of Tweed- 
dele is Chairman, and it has just been gained by Mr. David 
Robinson, Glendale, Uddington. On the one side of the 
medal is the College crest, and on the other side is engraved 
“ The Sir John Pender Medal, 1897. Gained by David Robert- 
son, Electrical Engineering Department. : 


Protection from Lightning.—In the course of a note on the 
Etna Observatory recently presented by M. H. Faze to the 
Académie des Sciences (Comptes Rendus, Vol. CXXIV., No. 15) 
the author refers to the extreme rarity of electrical manifesta- - 
tions on Mount Etna. In the case of the Casa Inglese it is 
doubtful whether lightning has occurred once since 1810. 
The observatory itself, which is higher than this old hut, has 
never been struck, although it possesses no lightning rod, and 
the metal masses of its cupola und zinc roof, neither of which 
are connected to earth, invite destruction. The absence of 
lightning does not depend upon the absence of vapour, since in 
the Alps, where vapour is even rarer, the electrical manifesta- 
tions are often of an imposing character. In the case of Etna 
it may be concluded that protection is afforded by the central 
crater, whose huge cap of smoke and hot air silently acts as & 
gigantic lightning guard. | 

Accident on an Electric Tramway. An accident similar to 
the one which recently occurred at Munich has been reported 
from Paris. The tramway from the suburb Romainville is on 
the Claret-Wuillemier system (described in The Electrician, 
Vol. XXXIII., p. 630). There is a third rail, divided into 
sections which are insulated from one another, and connected 
to electromagnetic switching devices placed about every 100 
yards. The sections are of such a length that the car covers . 
two of them. Each car carries two contact shoes, and the 
connections are so arranged that directly a section is com- 
pletely covered by the car, the current is automatically switched 
on to this section апа switched off the section behind. The 
system is very ingenious but rather too complicated. A pair 
of horses, one of which stepped on а section of the conductor, 
were killed by electric shock, There seems little doubt that 
this was due to & failure of one of the switching devices. The 
Parisian dailies are nearly unanimous in attributing the 
accident to the negligence of the ** watt-man” in omitting to 
switch off the section when the tram had passed it. 


The Electrolytic Determination of the Chemical Equivalent | 


of Carbon.—The electrolytic determination of the chemical 
equivalent of carbon has been attempted by A. Cohn, who 
finds that a carbon anode in sulphuric acid as an electrolyte is 
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attacked with sufficient regularity to warrant such a trial. A 
current of about 0:6 amperes per square decimeter passed 
through & series of cells containing sulphuric acid diluted with 
water in several proportions, viz., 1:1, 1:10. 1:20, 1:50, 
1:100, and 1:500, gave solutions increasingly deep in colour 
(becoming dark-brown in the case of the most dilute solution) 
as the dilution increased. Determinations of the quantity of 
carbon dissolved, as distinet from that whieh was merely dis- 
integrated and detached, with a copper voltameter in circuit, 
showed values such as 2:7 to 8 for the electrochemical equiva- 
lent of carbon, corresponding with an atomic weight of 10-8 to 
12. This tolerable approximation is remarkable, and indicates 
that the dissolution of the carbon is definitely electrolytic, 
and does not depend on any secondary effect. The nature of 
the product is not stated. 

Electricity in a Bicycle Factory.—The main building of the 
new factory of the Keating Bicycle Company, says the Engineer, 
is a two-story building, 1,000ft. long and 50ft. wide, and pro- 
jecting from it at right angles are six separate shops, each 50ft. 
wide, one of them 200ft. long, two stories high, and the others 
about 100ft. long, one story high. A separate building con- 
tains the offices, and another the power-generating plant. 
Steam is generated by a Babcock and Wilcox boiler of 250 K. p., 
and is utilised by а ** Greene" cross.compound engine, which 
drives by belt and countershaft a General Electric (U. S. A.) 
three-phase generator, which is a 16-pole, 250-kilowatt, 450- 
revolution, 60-cycle machine. Another and similar three- 
phase generator, for furnishing power-current, and a set of 
lighting machines, will later be driven from the same counter- 
shaft. All the power is transmitted electrically to the factory. 
The main shafts in the first floor of the main building are 
about 800ft. long in all, being divided into three sections, 
between each of which is a 50 н.р. “ General Electric ” induc- 
tion motor suspended from the ceiling. Other lines of 
shafting in the various shops are driven by smaller motors. 
All of the moters are equipped with two pulleys on each end, 
во that four independent shafts can be driven from each 
motor. The factory, when in running order, will be one of 
the most complete cycle factories in the world. 

The Magnetic Concentration of Ores.—In a Paper read 
before the Franklin Institute Mr. Н. В. C. Nitze describes 
„The Wetherill Magnetic Concentrating Process," in which 
process minerals almost non-magnetic in character are sepa- 
rated from such absolutely non-magnetic substances as may 
naturally be admixed with them. The chief feature of the 
Wetherill process is in the employment of a magnetic field 
of such intensity, and concentrated in а place where the 
crushed mineral must pass, that sufficient attraction will be 
exerted upon almost non-magnetic substances, such as garnet, 
hornblende, pyrolusite, hamatite, &c., to deviate their motion 
away from that of the general mass. Thus deviated, the 
mineral particles are caught upon a belt conveyer, that moves 
in the air-gap between the magnet poles producing the field, 
and are conveyed away, the non-magnetic earthy matter and 
other impurities being carried off by another belt or being 
allowed to drop. It is stated that with 915 ampere-turns on 
the magnets limonite and prolusite may be effectively lifted 
from the crushed mass as it passes through the field ; while 
red hematite and garnet require only about half this magnetic 
field, and only one-tenth or even less is required for frank- 
linite and siderite. Unfortunately, the actual field strengths 
do not appear to have been measured. It was stated in the 
discussion that for the past three or four years а magnetic 
process has been in use, in Finland, for the concen- 
tration of copper and zinc ores. In this instance an 
artificial magnetic property is imparted {о the mineral 
by special roasting, which converts the small quantity of iron 
pyrites into magnetic pyrrhotite. Doubtless concentration is 
effected in this way, but the process has the defect that it 
can never ensure that a portion of useful mineral is not lost 
in the tailings, since there may be some proportion of the 
mineral not rendered artificially magnetie by the presence of 
roasted pyrites. The same objection applies to some extent 
to the Wetherill process, for which it is claimed that special 
roasting would be unnecessary, for although the magnetic 
field might be strong enough to separate pyritic mineral after 


the ordinary dead roast, and without special magnetic 
roasting, yet it is scarcely probable that all the particles 


of crushed mineral would be associated with pyrites, or at any 
rate with sufficient of them to lift them on to the conveyer. 
It would seem, therefore, that magnetic separation is only 
applicable with certainty to minerals which are intrinsically 
sufficiently magnetic in character to be sifted out by. the 
magnetic field. 

The Engineering Conference.— The programme of subjects 
for discussion and of visits to works in connection with the 
forthcoming Conference to be held under the auspices of the 
Institution of Civil Engineers has now been issued. On 
Tuesday, May 25th, at 10:30 a.m., the President, Mr. J. Wolfe: 
Barry, will deliver a short address to all sections in the large 
hall of the Westminster Town Hall. At 10:45, in the same 
place, Sections III. and VII. (Machinery and Applications of 
Electricity) will discuss The Transmission of Power by 
Electricity, introduced by Mr. Preece ; “ The Transmission: 
of Power by Water," introduced by Mr. E. B. Ellington ; and 
^ The Transmission of Power by other Agents,” introduced 
by Dr. John Hopkinson. In the afternoon, at 8:80, there will 
be visits to the Bankside station and the Central London Rail- 
way works at Oxford-cricus, and in the evening а Conversazione. 
On Wednesday, May 26th, Section III. will meet at 10:80 in 
the large hall, Westminster Town Hall, when discussions on 
the economic working of engines and boilers, separate con- 
densing plants, and petroleum fuel will be started respectively 
by Messrs. Bryan Donkin, Henry Davey, and John А.Е. 
Aspinall. At the same time and place (Council Chamber) 
Section VII. will also debate, Mr. James Swinburne starting 
a discussion on Should Generating Plant be Mounted on 
Springs?" the Hon. C. A. Parsons doing the вате for 
* Turbines Applied to amos," In the afternoon, at 
9 p.m., а visit will be paid to the works of the Waterloo: 
and City Railway, Upper Ground-street, В.Е. On Thurs- 
day, May 27th, Section VII. will meet at noon in the 
large hall, Westminster Town Hall, and a discussion on 
„The Decimal System in Engineering Measurement 
will be started by Capt. Н. Riall Sankey, and another 
on ‘The Equilibrium System of Feeding Electric Railways 
by Mr. C. E. P. D. Spagnoletti. At3'p.m. a visit will be paid 
to the Siemens Works at Charlton. The visits will be open 
to those provided with cards, for which application must be 
made to the Secretary of the Institution before the 19th inst. 
Advance proofs of the notes introducing the various subjects 
may be obtained at the Hon. Secretaries' Office, Town Hall, 
Westminster, on or after the 24th inst. The hon. secretaries 
of Section VII. are Mr. James Swinburne and Mr. C. E. P. D. 
Spagnoletti. We have, of course, only given particulars of 
those meetings and visits which are likely to interest electrical 
engineers. 

Extension of Battery Traction in Hanover.—The Directors of ` 
the Hanover tramway system have recently published a report, 
in which they narrate their experiences with accumulators as 
the source of power for their cars. In Hanover both overhead 
wires and accumulators have been used for а considerable 
time, so that the managers are in a position to institute a 
reliable comparison. Taking everything into account, they 
pronounce in favour of the storage oell. The cost of main- 
tenance has been determined with the utmost exactitude for 
the year 1896, and the average comes out at £2 per car per 
month, which works out to about 0°15d. per car-mile on the 
Hanover mixed system. It is anticipated that these 
figures may be exceeded by 50 per cent. if future renewals 
of plates be allowed for. From these considerations the 
amount necessary to be written off has been taken as 6. 
per cent. Assuming further an aecumulator-car-mileage 
per year on the Hanover system of 84,000 to 97,000 miles, 
it is asserted that accumulator traction costs only 6-4d. 
per mile more than any other system of traction. It is 
then noted that the construction of 164 miles of overhead 
line had been saved by the use of accumulators in the towns, 
which, leaving the underground mains out of consideration, 
would have cost some £82,500. When in addition to this 
account is taken of the cost of maintenance of overhead wires, 
which varies from 0:087d. to 0:0683d. per car-mile, and of the 
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maintenance of the trolleys, there can be nodoubt, says the report; 

that under the most unfavourable circumstances the mixed 
system only costs 0:24. per car-mile more than an over- 
head system pure and simple. The underground system, it 
is stated, would cost from 1:24. to 1:44. more per car- mile. 
There are in all 82 miles of tramway lines in Hanover on 
which electric traction is used, and 17 miles on which horse 
traction is still retained. There are 29 motor cars for the 
trolley lines, and 68 which can be used either on the trolley 
or accumulator lines. In addition, 110 accumulator cars are 
being built, and before the end of the summer the accumulator 
system is to replace the overhead system on all lines. 
The generating costs averaged 0:66d. per kilowatt-hour during 
the first half-year of 1896, and 0:59d. during the second half- 
year, being during November and December only 0:54d. This 
improvement is attributed to the increased use of accumulators. 
The: entire working costs amounted to 68:2 per cent. of the 
year’s receipts, as compared with 75°8 per cent. last year. 
£14,170 has been set aside for depreciation, and a further 
sum of £400 for extra expenses in connection with the accu- 
mulators. The net profits were £15,100, out of which a 
dividend of 5 per cent. was declared. 


Electrical Railway Signalling. — At a meeting of the Institu- 
tion of Junior Engineers, held at the Westminster Palace 
Hotel, on the 7th inst., a Paper on “ Electrical Railway Sig- 
nalling " was read by Mr. L. G. Ferreira, electrical engineer 
to the North London Railway. After summarising the history 
of the development of the single needle by Varley and 
Spagnoletti, and briefly describing the various instruments 
for transmitting messages, the author proceeded to consider 
the working of the Absolute Block System,“ mentioning the 
various block instruments in use. It was stated that on some 
lines 16 beats were given and received on the bells, and three 
movements of the needle made to signal the passage of each 
train, апа where there were four sets of rails, the number of 
trains per 24 hours might run into four figures. It was of | 
the highest importance, therefore, that the instruments should 
be of sound mechanical as well as electrical design to stand 
wear and tear, and for the parts to be interchangeable, so that 
in case of failure they could be easily and quickly replaced. A 
detailed description was then given of the block instrument 
designed by the author in conjunction with Mr. H. J. Pryce, 
the locomotive superintendent of the North London Railway, 
which line is now worked throughout by it. In this 
instrument. the needles had an angular movement of nearly 
90deg. instead of the usual 80deg., and when the circuit 
was opened they resumed the normal position, not only 
by gravity but by. magnetic attraction. The needle arbor 
carried a cylinder of soft iron slotted at diametrically opposite 
points. А permanent magnet had its poles brought close to 
the cylinder at the extremities of the vertical diameter, and an 
electromagnet had its poles similarly arranged horizontally. 
When there was no current flowing through the electromagnet 
the cylinder took up a position with the slots, central to the 
permanent magnet poles, owing to the two halves tending to 
arrange themselves in the direction of the lines of force, and 
the needle was thus held in a vertical position, but when a 
current was passing through the electromagnet, the direction 
of the lines of force were altered, and the cylinder turned 
through an angle of 45deg. In order to minimise the effect 
of any residual magnetism in the electromagnet, the cylinder 
was reduced in width for some distance midway by the half 
circumference between the slots. By so doing, less of its area 
was exposed to the action of the electromagnet when the 
needle was in a vertical position, and a differential effect was 
produced, the permanent magnet having a greater effect on 
the cylinder when within a few degrees of its normal 
position, and the electromagnet the greater effect when 
the cylinder had revolved sufficiently to bring the full width 
near its poles. To prevent the needles being moved without 
giving an audible signal, the ringing key was arranged to lock 
the commutator, so that at least one ring must be given on 
the bell before the needles could be moved. The ringing key 
was so arranged that all the contacts were made by rounded 
pins rubbing on springs with cylindrical tops, which ensured 
n perfectly clean surface for the actual contact, as any sparking 
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or oxidation occurred on one part of the same, and the point 

of contact travelled round as the key moved, and finally rested 

at another place on the surface of both pin and spring. The 

actual duration of the contact was also much’ longer than with 

a butting contact, and thus allowed the instrument to be 
worked much quicker. There was a special arrangement for 
junctions so as to lock one instrument with another that 
trains could not be accepted from two cabins on converging 
lines at the same time. 


The Canadian Niagara Power Company.—On the afternoon 
of Friday, April 30th, the Canadian Niagara Power Company, 
says our Niagara Falls correspondent, broke ground in Victoria 
Park for the development of power in accordance with the 
franchise granted to them by the Commissioners of Victoria 
Park on April 7,1892. In April, 1896, the Canadian Niagara 
Power Company applied for an 18 months’ extension of time 
in which to commence work, and a year after the application 
was made the Lieutenant-Governor in Council refused it, and 
the Power Company were forced to either begin work or drop 
their exclusive franchise, for which they are paying $25,000 
a year rental. Under the provisions of the franchise the 
Company must have 10,000 E. H. p. developed by November 1, 
1898, and water connections made by that date for 25,000 н.р. 
Despite the fact that ground has been broken for the power 
development, it remains for time to show whether or no the 
work will be pushed ahead. There is no doubt of the ability 
of the Canadian Niagara Power Company to push the work; 
but some legal questions will have to be decided which may 
serve to give the Power Company the extension of time they 
asked for, even if not for a longer period. In the agreement 
entered into between the Commissioners of Victoria Park and 
the Canadian Niagara Power Company it is provided that 
*the Commissioners shall not grant or confer upon any 
other company or person any right to take or use the waters 
of the Niagara river within the limits of the park so long 
as this agreement is in force, nor will the Commissioners 
themselves engage in making use of the water to generate 
electric or pneumatic power, except for the purposes of the 
park.” This agreement was approved by the Ontario 
Government; but notwithstanding its exclusive provisions, 
the Dominion Government soon after granted the Canadian 
Power Company the right ** to carry the waters of the Welland 
and Niagara rivers through the park into the Niagara river 
above Cedar Island or below the falls." On Tuesday, April 
27th, the Ontario Council referred the question of the right of 
the Dominion Government’ to grant this franchise. This 
question and others will, it is expected, be argued at the 
May sittings of the Court of Appeals. There is little doubt, 
as the questions are of such vast importance, but that a 
decision will be asked from the Privy Council in England 
before the development of power on the Canadian side will be 
pushed in earnest, for after paying an annual rental of $25,000 
a year, the Canadian Niagara Power Company cannot afford 
to have the cloud of doubt hover over the exclusive nature of 
their rights. To secure this decision will take all of two years 
in all probability, and in the meantime the Canadian Power 
Company will be restrained from commencing the development 
of power under their franchise. The breaking of ground in 
Victoria Park, on Friday, April 80th, was unannounced, and 
few knew of it. It will be recalled that the general plans of the 
development were prepared by Prof. Unwin, and accepted by the 
Ontario Government several years ago. Briefly stated, they con- 
template the erection of two power-houses with a capacity of 
125,000 н.р. each, and each to be fed by a separate canal. 
Tunnels, 800ft. and 800ft. long, will carry the water from the 
turbines to the lower river. At present there is but a small 
local demand for power on the Canadian side of the river, 
and the prospective markets for the power to be developed are 
Hamilton and Toronto, the first-named city being 40 miles 
and the latter 90 miles from the proposed power-house. The 
franchise, however, allows the transmission of one-half of the 
developed power to the United States, and thus the Canadian 
plant can be made an important adjunct to the Niagara Falls 
Power Company's plant, especially as the Niagara Falls Power 
Company control а majority of the stock of the Canadian 
Niagara Power Company. 
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СОНТЕМРОКАКҮ ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Arsx.] 


liegistances Measured by Damping.— In our issue of April 17 
will be found some particulars of Trowbridge and Richards’ 
method of measuring resistances in difficult cases by the 
extent to which they damp a spark discharge, the spark being 
drawn out by a revolving mirror and photographed. The 
method has since been developed, and has led to some highly 
interesting conclusions. In a Paper on The Effect of Great 
Current Strength on the Resistance of Electrolytes,” the 
authors show that however much the resistance of gases may 
vary with the current strength, the latter has very little 
influence upon the conductivity of electrolytes. This is no 
doubt due to the great mass and specific heat of the 
material to be warmed in the latter case. In one of 
the experiments, two copper plates of 16 square cm. were 
clamped at a distance of Зс. apart in a saturated solution 
of pure copper sulphate. In this position the plates allowed 
about ten oscillations from one large Leyden jar, nine from 
two jars, and eight from three jars, to pass through the solu- 
tion. Each of these results corresponds to a resistance 
slightly below 4 ohms. Kohlrausch's telephone method gave 
а very poor minimum at about 10 ohms. On cleaning and 
copperplating the terminals the resistance was found to be 
4 ohms. A repetition of the spark measurement gave 8:8 
ohms. This shows the independence of the new method in 
the matter of cleanliness. Using platinum instead of copper, 
and a 20,000-volt storage battery, equally good results were 
obtained, whilst Kohlrausch's method was hopelessly at fault. 
This proves independence of polarisation. It seems quite 
certain that this new method wil be as valuable as the 
methods devised by Kohlrausch for electrolytes 'and by 
Cardani for wires. 

[RICHARDS and TROWBRIDGE, Phil. Mag., May, p. 576.] 


Does a Vacuum Conduct ?!—Prof. Trowbridge answers this 
question in the affirmative in a Paper on ‘ The Electrical 
Conductivity of the Ether." He says, My experiments lead 
me to conclude that under very high electrical stress the ether 
breaks down and becomes в good conductor," This at present 
stands in contradiction to the electromagnetic theory of light. 
According to the latter, a vacuum cannot be a conductor, or 
it would be opaque, and we should not receive any light from 
the sun or stars. The ether would in fact envelop the earth 
like solid metal. But, as Prof. Trowbridge .points out, all 
experiments hitherto made to test the conductivity of the 
ether have been conducted with comparatively feeble electro- 
static forces. Experiments made with the aid of the high- 
voltage storage battery and highly exhausted tubes gave less 
than three ohms for the resistance of the vacuum. This 
resistance is probably only encountered at the electrodes. The 
current strength was sufficient to make the terminals red-hot. 
Even then the discharge did not produce X-rays. At least 
100,000 volts were necessary to produce the latter. This 
voltage was obtained by means of a Planté rheostatic machine. 
The discharge was oscillatory, the sparks lasting one-millionth 
of a second. The energy, therefore, at the moment of the 
emission of the Röntgen rays was about 8,000,000 R. p., acting 
for one-millionth of а second. The resistance was less than 
five ohms. In popular language, it may be said that a light- 
ning discharge a mile long encounters no more resistance 
during its oscillations than one of the length of a foot. Gases 
and vacua do not obey Ohm's law. Disruptive discharges in 
gases are of the nature of voltaic arcs. Each oscillatign can 
be considered as forming an arc. When we know a little 
more of the true resistance of the arc, we may perhaps be 
better able to judge that of а vacuum. It may be that 
“ broken-down ether is as opaque as a conducting gas, and 
falls into line under Maxwell's theory after all. 

[TRowBRIDGE, Ibid., p. 378. 


The Föntyen Eye.—In а Paper on “ Pin-hole Photographs 
‘with Rontgen Rays," P. Czermak reproduces some impres- 


sions obtained with а pin-hole camera of 1mm. aperture, after 
an exposure of 30min. Since glass does not refract X-rays, 
such & camera is obviously the nearest available approach to 
an eye sensible to these rays. The photographs represent the 
appearances as they would be presented to such a Röntgen 
eye." The fluorescent glass would be faintly visible, but 
would be altogether outshone by the platinum anticathode. 
Metallie objects placed in the vicinity would be made visible 
by diffused reflection, but even if brightly polished would only 
appear with а dull luminosity owing to the absence of 
geometrical reflection. The few eyes which have been found 
susceptible to Röntgen rays might be made to see these things 
by spectacles of lead with а couple of pin holes through it. 
[С2ЕВМАК, Wied. Ann., 60, 4, p. 760.] 


Motions of an Incandescent Filament.—W. Hoffman has dis- 
covered a class of phenomena which it is at present somewhat 
difficult to account for. If a 20-plate influence machine (see 
diagram) is discharged through a highly exhausted vacuum 
tube, and an incandescent lamp carrying a current is mounted 
in its vicinity, the filament is set swinging by every discharge. 
If the discharges follow each other in more rapid suc- 
cession, the vibrations decrease and ultimately cease, but 
the filament acquires a certain 
rigidity, in virtue of which it 
tends to retain its position 
with respect to the tube. On 
bringing the tabe near to the 
lamp, for instance, the fila- 
ment is apparan T. repelled. 
But a vacuum tube is not 
necessary. Wherever the poten- 
tial is gradually raised and 
suddenly lowered these motions 
are observed. A metallic plate 
attached to one of the spark- 
gap terminals, while the other is put to earth, exerts a 
momentary attraction upon the filament during discharge. The 
action is intercepted by a metallic screen, but not by dielectrics. 
The author attempts the following explanation, based upon 
experiments with a dummy lamp with platinum filament :— 
The filament is attracted during charge by ordinary influence. 
If the filament is hot, there is a convection of charge on to the 
walls next the machine, which intercepts the ordinary influence 
action. On discharge, the filament is attracted by the charged 
wall, and when the bulb is exhausted the time required for 
neutralisation is long enough to produce a sensible deflection. 
The apparent rigidity of the filament may be due to the 
corresponding changes in the free wall-charge. 

[HorrMANN, Wied. Ann., 60, 4, p. 642.) 


Dielectric Constants.—Yet another method for determining 
specific induction capacities has been invented by H. Starke. 
It presents several very decided advantages, and is somewhat 
analogous to the determination of densities by gravity beads. 
Small plates or fragments of 
the substance are taken and 
immersed in a liquid dielectric 
of the same dielectric constant. 
This is attained by mixing, say, 
benzol and ether in various 
proportions until the introduc- 
tion of the solid produces no 
alteration in the capacity of 
the condenser. The latter is 
introduced in a  Kohlrauseh- 
Nernst telephone bridge, at C,. 
There is à minimum when W, : 
W,=W, : W. - C. : €, The method is therefore a null 
method. Only a small quantity of the substance is required, 
and the state of its surface or configuration is immaterial. 
The accuracy is about 2 per cent., and the range of 
application extends over dielectric constants between 2 
and 10. 


[STARKE, /bed., p. 629.) 
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REVIEWS. 
Hlektrochemie: Fhre Geschichte und Lehre. By WILHELM 
OstwaLp. (Leipzig: Veit and Co.) Second Notice.“ 


The second portion of Ostwald’s great book may be con- 
veniently reckoned from the beginning of the fifteenth chapter, 
on page 759. It consists of barely 400 pages, and is thus the 
Smaller portion of the work; but it is the more important 
pari, in that it deals with the modern period of electro- 
chemistry, and leads up to and completes the elaboration of 
the author’s own views on the ultimate principles of his 
chosen branch of science. 

The modern period of electro-chemical research, when the 
law of the conservation of energy became fully recognised, 
may be said to have been inaugurated by Joule. In Chapter 
XV. his labours are recounted, and his admirable work with 
comparatively crude means, exeeuted, moreover, before the intro- 
duetion of exact and correlated unita, is discussed with insight 
and appreciation. The work of other investigators, especially 
Favre and Silbermann and Raoult, who more particularly 
applied themselves to the establishment of aceurate methods 
of calorimetric researeh are adequately treated, and the situa- 
tion is summed up by saying that the latter-day physicist is 
not content with asking what force is manifested in a given 
phenomenon, but inquires what form of universal and protean 
energy is being converted, and what is the quantitative basis 
of the conversion. The паби of the conduction of electricity 
in electrolytes, as distinct from metallic conductors, is treated 
of in Chapter XVI.,in which & curious and restrained comment 
is made on а useful research by E. U. Horsford. Numerous 
measurements were carried out by this investigator, who 
refrained from drawing conelusions because he expected to 
continue his experiments, ‘‘inatead of which,” in the words of 
the immortal County Court Judge, he went about making 
baking powder in the United States, and, regrettable to add, 
died a rich man. 

The strength and weakness of the author’s method are well 
illustrated on p. 881, where he endeavours to show that the 
hypothesis of Grotthuss involves the conception of completely 
dissociated ions on the ground that the voltage between two 
electrodes in an electrolyte can be made indefinitely small 
without involving a cessatiou of conduction ; if this be so, the 
force holding together the ions must be still smaller, that is, 
it must be nil. Now this is exeeedingly acute, but like many 
other ingenious arguments scattered through the book, it 
ap to us misleading and mischievous. Putting aside 
altogether the question of the condition of a dissolved salt 
forming an electrolyte, there remain these fundamental facts : 
The transfer and liberation of an equivalent weight of a 
constituent of an electrolyte is indissolubly associated with 
the passage of a fixed quantity of electricity, if we are to accept 
Faraday's law ; the liberation of that weight of the constituent 
of the electrolyte connotes with certainty the expenditure of a 
fixed quantity of energy ; therefore the quantity of electricity 
must be. at .a.certain minimum voltage, for otherwise the 
energy obtained will be more than that supplied ; quod est 
absurdum. The only alternatives are that the transfer and 
liberation of an equivalent weight of a constituent of the 
electrolyte does not involve the passage of a fixed quantity of 
electricity, or that electrolytic conduction ceases when the 
voltage falls below the calculated minimum. It is just on 
such points where one looks for close and candid argument 
that one is sadly apt to find in Prof. Ostwald’s book statements 
suggestive and interesting, but nebulous always, paradoxical 
not seldom. 

A useful word, by the way, is uttered apropos of the experi- 
ments on the conductivity of solutions made by Kohlrausch, 
who had the sagacity to calculate the strength of his solutions 
in terms of the chemical equivalent of the dissolved salt. 
Concerning this our author remarks that the use of traditional 
arbitrary units of weight and volume has often done much to 
hinder the fruition of researches. Frequently the mere recal- 
culation of data in terms of the chemical equivalents of the 
substances examined has revealed their true significance. The 


* For First Notice see The Electrician, April 9, p. 783. 


lesson has been learnt now, and the chemist who neglecta so- 
obvious а weapon of enquiry is to be accounted belated. 

More than 100 pages are allotted to “ die elektrochemische 
Spannungserscheinungen, in which comprehensive term many 
different phenomena are included. The work of Peltier, the. 
watchmaker and true amateur in physics, is described at some 
length, and the causes which led to his original and unex- 
pected observation, that when a current passes through a 
circuit composed of different metals the junctions suffer altera- 
tion of temperature, are duly recorded. The relation between 
the voltage of a given cell and the chemical energy of its соп- 
stituents is discussed, and a case is quoted of a cell devised 
by A. Paalzow, consisting of zinc sulphate, hydrochloric acid, 
zinc acetate, zinc sulphate, used with two zinc electrodes, 
and capable of giving a current, although the diffusion of the 
components can (so it is said) produce only a fall in tempera- 
ture. Thus, mixture of zinc sulphate solution and hydro- 
chloric acid produces a fall of temperature ; a similar result is. 
said to occur when hydrochloric acid and zinc acetate are 
mixed; while mixture of zinc sulphate and acetate can be 
effected without alteration of temperature. 

Based on these statements (which are correctly transcribed. 
from the original—the “ Jubelband of Poggendorff' s. 4 unalen, 
1874) is a long argument intended to invalidate the truth that 
the chemical energy of the eomponents of a cell is the 
determining factor of its voltage. The whole dissertation rests- 
on the erroneous belief that zinc acetate and hydrochloric 
acid, when mixed, absorb heat; as a matter of fact, in dilute 
solution no heat change occurs, and further, in concentrated 
solution a considerable quantity of heat is evolved, as, indeed, 
would be predicted by any chemist worthy of the name. The 
entire passage, and the conclusions to be drawn from it, are- 
typical of much of the contents of Prof. Ostwald’s book. The 
ingenuity of his argument is often greater than his power of 
exposition, and both excel the accuracy of his data. 

The last part of Chapter XVI. is chiefly devoted to a descrip- 
tion of the evolution of the capillary electrometer of Lippmana, 
in which the powers of the author as an intelligent historian 
are well utilised. A sort of olla podrida of isolated advances 
in electro-chemistry follows, affording fine confused feeding, 
and on page 1,091 the last and most interesting chapter of 
the book begins. This (Chapter XIX.) gives an account of the 
work of those investigators who acted as pioneers in formu- 
lating the theory of electrolytic dissociation. It is known to 
all who occupy themselves even in minor degree with such 
matters, that Prof. Ostwald’s work in this direction is quite 
of the first rank. Deal with it how he will (and his modesty 
often puts him to sore straits) his own large share constantly 
asserts itself and strikes the reader's attention. But of self- 
glorification there is none; of generous appreciation of Ris- 
contemporaries’ work, a great deal. The whole chapter 8 
singularly pleasant to read, and rival investigators might do- 
well to copy the author’s urbanity. 

It is quite impossible in a review to give even a précis of 
modern work which has not passed beyond the bounds of the 
debateable Those who wish to hear the history of the most 
far-reaching hypothesis in modern chemistry which has been 
seriously advanced, and has been supported by laborious and 
exact experiment, must obtain the book for themselves; it 18. 
well worth procuring for the sake of the last chapter alone. 
This last chapter is fall of good things, incidental as well as 
essential, and for 58 pages one can tolerate and even enjoy 
the peculiar style of the author. 

The evaluation of the book is a difficult task. It is neces- 
sary to banish all prejudice that may be reasonably aroused 
by the author's verbose and involved method. It is requisite: 
to remember that the work is a history as well as an expos 
tion. It is needful to consider the author's position as one 0 
the recognised leaders of a militant cult. Thus the critic has 
every inducement to suppress his true opinion lest he be 
unfair. It would be easy to provide a page of indiscriminate 
praise if one were to confine oneself to all that is admirable 
in the work ; equally easy to damn in like manner. But the 
function of a critic is not fulfilled by either proceeding. Striving 
for an impartiality hardly to be attained by aught save the 
balance, we may weigh Prof. Ost wald's work in briefest phrase. 
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"The conception of the book is comprehensive, its execution 
laborious and moderately successful. Its faults are its 
-diffuseness, its wordiness, its lack of proportion, and its 
looseness of logic; its merits are its catholic grasp, its con- 
stant reference to originals, its freedom &nd appositeness of 
quotation, and the ingenuity and suggestiveness of its com- 
mentary thereon. The ments outweigh the defeets; but, for 
аП that, we should be well content to see Prof. Ostwald's 
name attached solely to his own researches; smaller men 
may then write books about them. B. B. 
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ELECTRICAL TESTING FOR TELEGRAPH 
ENGINEERS.* 


BY J. ELTON YOUNG. 
(Continued from page 6). 


Dielectric Resistance of Oables.—The dielectric resis- 
tance of core or cable is, strictly speaking, the resistance 
opposed by its insulating material to the leakage of electricity 
from the conductor to earth, and is therefore naturally 
measured by the amount of tha: leakage. If the amount be 
augmented by the presence of a fault, or of surface leakage 
over the ends of the core, due to damp or dirt, then the 
resistance of which it is the measure may be more properly 
termed the “ insulation resistance, or simply the insulation, 
of the cable. In the case of bare overhead lines, where the leak- 
age normally occurs only over the surfaces of the supports, the 
-dieleetric being air, the electrician does not speak of his D. R.“ 
but of his **insulation resistance.“ But, in dealing with a cable, 
that which he has to observe, in the absence of faults, is the 
irue dielectric resistance, or the more or less uniform leakage 
of electricity throughout the dielectric into the water, in 
which it must invariably be immersed if an insulation test of 


real value is to be ө. 
опар by В the resistance во defined, it depends, in the 
first place, upon the ‘‘specific resistance” of the insulator ; 
and, seeondly, on its dimensions relatively to the conductor, in 
the ratio expressed by the equation 


D D 
In other words, it varies inversély as the length of the line (1), 
directly as the specific resistance (p) of the insulating material, 
and increases also with the thickness (D- d) of the latter; 


not, however, in simple ratio, bat with log - where D is the 


diameter of the insulator, d that of the conductor. The 
specific resistance is supposed to be the resistance of some 
standard quantity of the insulator. А cubic naut hae been 
generally used in dealing with submarine oables, f and in the 
above equation p represents the resistance of a cube naut in 
megohms, l the length in nauis. The value of this imaginary 
resistance is deduced from the observed D.R. of а core of 
given dimensions and similar material by inverting the above 
equation, i. e., 


where R is observed in megohms by experiment, and / is the 
length in nauts. 
ith constant dimensions there are three true variations 
of dielectric resistance :— — — | | 
(1) With the азай$у. оѓ Ше insulating material, 
(2) With its temperature, 
8) With its pressure. 
ubmarine telegraph cables are most commonly insulated 
with gutta-percha; much less frequently with india-rubber. 
The latter possesses a specific resistance many times greater 
than that of the former; but for general efficiency and dura- 


* Extracted from a forthcoming work to be published by The Elestmetan 
Printing and Publishing Company. All rights reserved. 

+ Mr. Preece proposes a cube-quadrant (10 em.) ). Journal I. E. E., 
Vol. XX., p. 609. 
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bility there is nothing equal to gutta-percha for submarine 
work. There are several qualities, the two principal kinds 
being the ordinary and Willoughby Smith's improved 
gutta-percha; the others varying according to the admixture of 
some other material, which, though it may give a high specific 
resistance at first, may be sonsidarably inferior in durability. 
The chief causes of deterioration are exposure to air, light, 
and heat, especially the first of these, which renders the gum 
resinous by oxidation; moreover, since gutta-percha softens 
at a temperature not much above 100'F., it should not be 
exposed to the direct rays of the sun. In the absence of such 
influences, that is, whilst kept submerged in cool water, 
the insulating quality of gutta-percha соге shows a marked 
improvement with age, commencing from the time of manu- 
facture; but when laid in warm water, or between high and 
low water, where it is alternately wet and dry, de:erioration 
will take place. This has been especially noticed also with 
Hooper’s india-rubber.* Hooper’s core, however, possesses 
the advantage of being unaffected by heat at ordinary tem- 
peratures, and is very suitable for indoor work. The idea. now 
being brought into prominence—more especially in connection 
with Pacific telegraphy and submarine telephany—of intro- 
ducing a predetermined amount of leakage and inductanee on 
long cables, to counteract their electrostatic capacity and thus 
augment their transmitting speed, promises to lead to the 
design of a new form of oeean cable, having inductive leakage 
distributed along it in some way. It is probable, however, 
that gutta-percha will continue to be employed as the insu- 
lator, on account of its great durability under water. 


Variations of D.R. with Temperature and Pressure.— 
The resistance of dielectrics in general diminishes greatly, as 
their temperature rises, in a.geometrical progression. In this 
it differs totally from the resistance of conductors, which 
increases with the temperature in arithmetical ion, 
but it resembles that of electrolytes. The D. R. of gutta- 
percha roughly:doubles itself in every fall of 10°F. at ordinary 
temperatures; bhat of india-rubber in about 27deg. Oveffi- 
cients for the eerrection for temperature of the D.R. of gutta- 
percha (ordinary and improved), and of india-rubber (Hooper’s) 
are given in collections of electrical tables. They vary some- 
what with the quality of the material, and with the duration 
of the testing current. 

Dielectric resistanee also varies with pressure. The D. R. 
of gutta-percha rises in arithmetical progression with pres- 
sure at a rate expraseed by the formula 


where Tt, represents the resistance. at normal (atmospheric) 
pressure, and p thé pressure in pounds per square inch. It 
therefore roughly doubles itself ander a pressure of 4, 350lb. 
per square inch, wHich corresponds to an ocean depth of about 
L; ; and a further descent of the same number of 
fathoms would treble it. cable, which in the tanks of 
a ship passing through the Red Bea tested at only 300 
-per-neut, might, when submerged in the cold depths 
of the Indian: @oeah, between Aden and Bombay, be found to 
have increased to as much as 20,000 megohms per naut or 
more, under the combined influences of lew temperature and 
high pressure. | 
iA bsorption.—Begides the foregoing variations of D.R. re- 
garded as true oneg, there js another often treated as a true 
vdeiation, but really not so, viz., that apparent inerease of 
resistance with the duration of the testing current known as 
absorption, or **soaking-in." The term “electrification " has 
also been applied to it; but, zuasmuch as this properly sig- 
nifies static charge, it is less suitable. Polarisation is 
net inapplicable, айасе it is probably an effect of eleotrolytis. 
Maxwell says: There is considerable reason to believe that 
in most instances in which a dielectric has a slight degree of 
conductivity the conduction is eleetrotytic. The existence of 
polarisation may be regarded as conclusive evidence o1 'ac- 
trolysis ; and if the conductivity of a substance increases „з 
the temperature rises, we have good grounds for. suspecting that 
it is electrolytic.” 


* Mr. Hooper, Journal I.E. E., Vol. XXI., p. 228. 
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The relation in which the absorption stands to the charge 
on the conductor on the one hand, and to the leakage to earth 
on the other, may be roughly realised by thinking of an un- 
charged cable as an imperfectly elastic waterpipe, admitting 
of a small constant external leakage. Then, if a battery be 
regarded as a head of water, and the insulated distant end of 
the cable as the closed end of the pipe, the first rush of water 
on connecting the two represents ** charge’’; the more gradual 
viscous yielding of the walls under the pressure illustrates 
“absorption ”; whilst the small constant external leakage is 
the proper measure of the dielectric resistance. If the distant 
end be opened freely, the additional effect of a steady flow 
. through the pipe will stand for the continuous current caused 
by earthing the distant end of the cable. If the full pipe be 
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disconnected from the source and left open, we have rapid 
** discharge,” followed by а more leisurely ** soaking out, due 
to the imperfect elasticity, the quantity ultimately regained 
by the latter process being equal to that originally absorbed. 
The analogy must not be pushed too far; it does not serve, as 
it stands, to illustrate the phenomena of internal and 
* residual charge. An excellent elucidation of the whole 
thing is given in Lodge's Modern Views of Electricity,“ 
Chapter III. 

This process of soaking in and out proceeds at a continually 
decreasing rate, commencing rapidly, and gradually dying 
away in a (roughly) hyperbolic curve, as shown in Fig. 8. If 
the ordinate of this curve represent the current entering a 


Appa: ent Percentage Improvement. 


Minutes. 
Fia. 4. 


cable at any instant during an insulation test, while the hori- 
zontal axis marks flow of time, the diagram indicates how, 
after the first few moments of battery contact—during which 
the intensity of the flow rushing in to charge the conductor is 
too great to be included in the scale—the current due to the 
absorption is superposed on that due to the leakage to earth ; 
and how the former tends continually to diminish with time, 
and to leave only the latter, the constant value of which is the 
measure of the true D.R. of the cable. Conversely, when 


contact with the battery is broken, the right-hand portion of | | 


| the diagram shows—omitting the surface-discharge during the 


first moments—how the absorbed charge soaks out in the same 
manner as it soaked in. The value of the current-ordinate at 
any interval after breaking battery contact is, therefore, less 
than its value at the corresponding interval after making con- 
tact by & constant quantity (OC). 

It is usual in insulation tests to treat the absorption as an 
apparent increase of dielectric resistance, in which case its 
progress may be exhibited as а curve of resistance, as їп 
Fig. 4, approximating continually to the maximum or true 
D.R. Though hitherto very generally treated in this way— 
namely, as an increase in the dielectric resistance, whilst the 
capacity remains constant—it is evidently more correct, as 
here done, to regard the absorption as constituting an increase 
in the charge, that is in the capacity, and the dielectric resist- 
ance ав being a constant quantity. 


Variations of Absorption.— The amount of absorption 
is subject to a variation with temperature, which is very 
marked in the case of gutta-percha, the absorptive power of 
which increases as the temperature falls. The amount also 
varies with the material; whilst the rate, independently of the 
amount, of absorption varies both with temperature and 
material, being, for instance, much more rapid with india- 
rubber than with percha. Curves a, b,c (Fig. 4) exhibit 
the absorption, treated as apparent percentage improvement 
of resistance, of a coil of old French-Atlantic gutta-percha 
core at 24deg., 12deg., and O°C.* Curve d is that of a 
recent gutta-percha cable at 4°C., giving an apparent improve. 
ment of no less than 250 per cent. between the 1st and 80th 
minutes. This indicates a quality of gutta-percha inferior 
to the former, the best quality being found to absorb the most 
slowly. Thus the absorption curve is in some measure an 
index of the quality of a dielectric. 

The phenomena known as internal and residual charges may be said to 
constitute apparent variations of the absorption. They are best explained 
by supposing unequal internal resistance between successive strata of the 
dielectric. Surface-charge is a definite displacement in the dielectric ; 
absorption is of the nature of a slow straining of the strata ; whilst internal 
leakage acts ав a kind of slipping back. When the strata slip unequally 
the strain becomes variably distributed ; this is “ internal charge.” When 
discharge is permitted the restoration of the strata will not occur 
uniformly ; this causes residual charge."t The tendency of this process 
of unequal slipping is to superpose ripples on the discharge curve. These, 
however, are matters outside the consideration of the practical telegraph 
engineer. 

Voltage for О.В. Tests.—According to experiments made 
at Siemens Bros. on five different kinds of insulating material, 
with battery power ranging from 100 to 1,200 Leclanché cells, 
a slight fall in D.R. occurs with increase in battery power,? 
apart from any development of faults by this cause. The fall 
is, however, practically negligible with the voltage employed 
in most tests of telegraph cable. 

The question as to what battery power should be employed 
in D. R. tests of cable depends upon the object of the test. If 
it be desired to detect and develop incipient faults several 
hundréd volts may be used. This is the case during the 
execution of the contract for the manufacture and laying of 
a submarine line, when it is proper to prove the soundness 
of the work. But after taking over the cable from the con- 
tractors the object of its owners is, whilst maintaining watch 
on the value of the D.R., to avoid by all means the develop- 
ment of faults. Routine tests are, therefore, made with a 
power of some 20 or 80 volts only, which, in the absence of 
extraordinary earth currents, is quite sufficient for the mere 
observation of the D.R. and of the progress of absorption. 


(To be continued.) 
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SULLIVAN'S METHOD OF DETERMINING THE 
RELATIVE POSITIONS AND THE TOP AND 
BOTTOM ENDS OF SEVERAL CABLES IN A 
TANK. 


BY Р. ALEX. TAYLOR. 


Where several lengths of cable are coiled one upon another 
in a tank confusion not infrequently arises through the ends 
being wrongly marked or through their distinguishing labels 
becoming defaced or detached. There are perhaps but few 
practical electricians who have not at some time or other 
experienced this difficulty, more especially on cable repairing 
ships, where often enough, through the exigencies of the work, 
several lengths of cable have to be coiled in the same tank 
and afterwards spliced up into one length for paying out. In 
such a contingency any mistake as regards the ends may 
entail serious consequences, and at the least would cause con- 
siderable delay. A plan of electrically identifying the top and 
bottom ends of a second piece of cable in a tank was first 
suggested by the late Mr. C. H. Phillips, but apparently has 
not come into use. Moreover, where there are several lengths 
of cable to be dealt with, one must not only trace the ends 
themselves but determine first of all the relative positions of 
the various pieces. 

A ready means of accomplishing both these objects was 
independently 5 many years ago by Mr. H. W. 
Sullivan. Mr. Sullivan's method has never been published, 
and, as it effects electrically that which could not be per- 
formed save by the lengthy and troublesome alternative of 
unooiling the several lengths of cable in doubt, a description 
of the modus operandi will doubtless be valuable and interesting 

nerally. The two tests really form one operation, though 
de the sake of clearness it will be better to treat them sepa- 
rately, and also to give the results of some original experi- 
ments made in order to test the method, with lengths of 
cable whose ends and relative positions in the tank were already 
known. 

In brief and with certain modifications, as herein described, 
the top cable, the ends of which are always traceable by 
sending a man down into the tank, and the other cable, or 
cables, are treated respectively as the primary and secondary 
circuits of an induction coil, the relative positions of the 
unknown lengths being determined by the strength of the 
current induced in each one, and the order of their ends by 
the direction of this current. 


To Determine the Relative Positions of the Several Lengths. 


1. Trace all ends in the tank by means of detector and 
battery, and mark them in pairs, 1 1, 2 2, and so on. 

2. Connect up the top or known cable in circuit with a small 
battery and a make and break key, first looping together in 
pairs the ends of the other cables. At the instant of making 
battery contact a more or less momentary current of the 
opposite sign will be induced in the other cables, but distance 
being such an important factor in induction, this induced 
current will be strongest in the cable immediately underneath 
the top piece, and weakest in that farthest away from it. 

It may be urged that in the case, for example, of three cables, 
A, B, C, coiled in that order, the relative lengths of the pieces 
may possibly be such that the inductive effect in C, or the third 
cable, might be greater than in B, the second—that is to say, C 
might be of such length as compared with B as to more than 
atone for the closer proximity of B to A, thus erroneously 
indicating A and C to be contiguous pieces. The plan resorted 
£o for avoiding possible error of this kind is very simple and 
ingenious. The induced current is measured under two con- 
ditions—firstly with the ends of all the other cables looped (see 
paragraph 2), and secondly with all ends free. Now, should 
the primary and supposed secondary be contiguous, the induced 
charge will be the same in each case, but should a length 
intervene between them the effect of looping that length will 
be to djminish the induced discharge in the supposed secondary, 
the interposed looped cable appearing to act as a partial screen 
to the inductive energy given out by the primary. The second 
cable having been thus located it is then in its turn treated as 
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the primary, and the third cable is similarly ascertained, and 


soon. In this way, be the relative lengths what they may, 
the positions of the several cables are determinable with 
certainty. 

To Identify the Top and Bottom Finds. 

la. Join up the primary cable A (see Fig. 1), but intro- 
duce into the circuit а shunted galvanometer and note the 
direction of the deflection, calling this D. At the same time 
carefully observe to which side of the galvanometer—say the 
top end of the cable is connected. 

2a. Join the two ends of the secondary B to a galvanometer 
(preferably the same one) and make battery contact again 
through A, noting the direction of the current induced in B. 
Call this d. 

If D and d be in the opposite directions, the ends of A and. 
B will have been correspondingly joined to the galvanometer— 
that is to say, the top end of each will have been connected to 
the same terminal. But if D and d should be in the same 
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direction, the ends of B will have been reversed to those of A. 
B is then made the primary, and the ends of C are similarly 
identified. 

Both cables being on metallic circuit, the circumstance of a 
fault existing in the primary or in the secondary, or even in 
both cables, would not invalidate the test provided that the 
inductive effect were still measurable. 

Obviously this method proceeds on the assumption that the 
known and unknown cables are cotled in the same direction, 
which, except for special reasons, is invariably the case. In 
dealing, however, with old and overstrained cables, their lay 
sometimes necessitates reverse coiling, which would upset the 
test for the identification of the ends, although not that for 
relative position in the tank. The following simple plan to 
meet this exceptional case has been devised, and is based 
upon the fact that upon charging a cable the distant end does: 


= (=. 
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not at once assume the full battery potential, and any induced 
current must necessarily follow the same law. The primary 
cable is charged as before, and the current induced thereby 
in the secondary is measured first at one end and then at the 
other, the distant end being free in each instance. 

Referring to Figs. 2 and 8, it will be seen that on making 
battery contact through A the current induced at the top or 
near end of B must necessarily be greater than at the bottom 
or distant end to an extent dependent upon the electrical 
retardation and powerful self-induction of the coiled cable B. 
The two induced charges measured at the top and bottom ends 
of B will be in opposite directions, as the effect in one case is 
that of an induced current entering the cable, and in the other 
of its leaving the cable. This test forms a good check upon 
the first-mentioned should any doubt exist as to the relative 
direction with regard to the primary in which any particular 
piece of cable is coiled. 
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The original experiments undertaken with the object of 
.esting the two methods were tried with three lengths of cable 
coiled in a ship’s tank, the relative positions, lengths, and 
approximate electrical values, &c., of which were as follows :— 


Weightsof Cu; Absolute values, 

Nauts. Types. aud С.Р. per, | — 
| naut. ibs. | Ohms. | Megohas. Microf'rads 
| — . Mcr ATS 

40 Deep sea 13982 | 380 12 | 14 
» 27 100 18 | 7 
50 » 158 „ 286 15 19:5 


The instruments used were a damped marine galvanometer 


wound to 80,000 ohms, a shunt for the same, a make-and- 


break key, and a battery of three Leclanché cells. The same 
galvanometer and, except where otherwise speeified, the same 
shunts were employed for both secondary and primary deflec- 
tions. 

‘Owing, however, to the abruptness of the galvanometer 
movements when in circuit with the primary cable, the read- 
ings then obtained could not be observed with accuracy until 
the spot had settled down to rest, so that the two deflections 
(direct and induced) were not strictly comparable; they, 
nevertheless, served to show clearly enough the strength of 
the induced charge. 

In all the experiments the top end of the primary cable was 
joined to the right-hand terminal of the galvanometer. All 
three cables were similarly coiled. The following are some of 
the results obtained :— 


To Determine the Relative Positions. 
ls.—The top length was made primary, and the bottom 
lengih secondary, the ends of the middle cable being looped 
together. On completing battery circuit through the primary 
the galvanometer shunted with 5 ohms gave a permanent 
deflection of 85 seale divisions, and the current induced in 
the bottom length was 9 divisions, or, with a shunt of 20 
ohms- 92 divisions. The ends of the intervening middle 
cable were then freed, and the operation repeated with a 
shunt of 20 ohms; the effect of thus freeing the ends of the 
middle cable was to increase the induced deflection from 02 
to 110 divisions. 
To Identify the Top and Bottom Ends.—First Method. 
1с. The top length was again made primary, as in operation 
1в, the middle length being made secondary. On charging the 
former the permanent deflection was as before—85 divisions 
(to the right), and the current induced in the latter 80 divi- 
sions (to the left), showing that the top end of each cable had 
been joined to the right-hand terminal of the galvanometer. 
. 2c. On reversing this order—i.e., making the middle cable 
primary and the top cable secondary—the permanent deflection 
and induced charge were respectively 210 and 22 divisions, as 
against 85 and 80 divisions. 
9c. Again making the middle length the primary and the 
bottom length the secondary, the induced charge was increasd 
from 22 to 25 divisions. 
| Second Method. 
lp. The middle cable being made the primary, as in 2c and 
30, the permanent deflection was again approximately 210 
divisions, and the current induced in the top length was as 
follows: — At the bottom, or the end nearest the primary = 102 
-divisions (left), shunt 1,000 ohms; and at the top end, or that 
farthest away from the primary = 80 divisions (right), with 
the same shunt, the other end in both instances being free. 
These figures seem to show that the shorter the secondary 
cable, and the lower its resistance, the greater the induced 
current. It is to be noted in this connection that all three 
cables consisted of several flakes each. Referring to the fore- 
going experiments, the great strength of the induced current 
when the secondary cable is looped is very noticeable, the 
more so as it might at first sight appear probable that the 
iron sheathing wires, which are only very imperfectly insulated 
by their covering, would act in great measure as a screen, 
absorbing the induotive energy radiating from the primary, 
and preventing its reaching the core of the secondary cables in 
* Brass taped. 


‘valuable series of experiments, has st 
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any appreciable degree. That this does not happen is attri- 
bntable, in part perhaps, to the fact that the iron wires do 
not form a perfeatly closed cylinder areund each core. 

Another noticeable feature throughout the experiments 
when the secondary cable was looped was the prolonged and 
sluggish character of the induced charge. In every instance 
the spot moved steadily up the seale without oscillation, and 
from 6 to 7 seconds elapsed before it resumed zero, or the 
position from which it started, although, as has been men- 
tioned, a marine galvanometer was employed. 

An equal induced charge of the same sluggish character 
was noticed on breaking battery contact. This remarkable 
effect was greatly increased with more heavily armoured cables, 
the time then occupied by the spot in returning to zero being, 
in one instance, as much as 30 seconds, while the induced 
currents were considerably less than with cables of smaller 
type or lighter sheathing. 

On the other hand, when one end of the secondary was 
freed, the character of the induced charge was quite altered 
the throws becoming as sharp as those ordinarily obtained 
with the ** marine" from a condenser, and being equally diffi- 
cult to read. А dead beat galvanometer of more suitable 

riodicity, such as Sullivan's, lends itself very conveniently, 

owever, to this test. 

In conclusion, it would seem that these tests have been very 
carefully thought out, and that they offer to the perplexed 
electrician & ready means of successfully dealing whenever 
necessary with a forest of doubtful or unknown cable ends. 
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CATHODE AND LENARD RAYS.* 
BY J. A. MCCLELLAND М.А. 


The close connection between the cathode rays and the more 
recently discovered Róntgen rays gives a new interest to the study 
of the properties of the former, although, indeed, the two widely 
different views that are held as to the nature of these rays render 
such an impetus unnecessary. One theory holds that the cathode 
rays аге a stream of material particles shot off from the negative 
electrode, and carrying with them а negative charge, while the other 
theory ascribes the rays to a phenomenon in the ether. Both theories 
have received a large amount of support. Hertz t found that thin 
films of gold-leaf, when placed in the path of the rays were вий. 
ciently transparent to allow a slight phosphorescence to be produced 
behind the films. This at first sight does not appear consistent 
with the view that the cathode rays consist of a stream of charged 
particles, and that the phosphorescence 18 produced by the rapid 
approach of these particles up to the surface of the phosphorescing 
substance. Even the thinnest films of gold-leaf could uot allow 
the passage through them of such material particles. But it has 
been suggested by Prof. J. J. Thomson‘ that under the action of 
the cathode rays the thin film of gold-leaf itself acta as a cathode, 
and thus from its farther surface we have rays given off similar to 
those given off by the primary cathode. If this be the true 
explanation of the phenomenon we would expect these secondary 
cathode rays to be identical in their properties with the p 
cathode rays which produce them. Recently, Lenard,!! in a v 
i ied the s ary гп 
which are produced, and which are usually called by his name, 
when the cathode rays fall npon thin films of aluminium, and the 
results he obtains ap to be explicable by the above-mentioned 
suggestion of Prof. J. J. Thomson. The experiments described in 
thie Paper have to do, partly with these Lenard rays, and pa 
with the cathode rays themselves. In the first place, experiments 
were devised to test whether the rays produced by the incidence of 
the cathode rays on thin films carried a negative charge 45 the 
cathode rays do. That the cathode rays do oarry a negative charge 
has been conclusively shown by Perrin," and the method here used 
for testing the charge carried by the Lenard rays is the same in 
principle as that used by him on the cathode rays. мй 

A tube as shown in Fig. 1 was constructed. A is the anode an 
is connected to earth, C is the cathode. Inside the tube are 
two short metal cylinders, a and b. The inner cylinder od 
small circular opening at d, facing towards the cathode, and 15 5 
in poeitien by a stiff wire which passes through the glars at E» 

Paper read before the Royal Society, April 8, 1897. 

+ Wied. Ann., XLV., p. 28, 1892. 

t “ Recent Researches,” p. 126. ‘ean Vol. 

|| Wied. Ann., LI., p. ; also LII., p. 23; also Zhe Hectrictan, 
XXXII. 1896 

* Nature, January 39, 1896; also The Electrician, February 14,. 
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and is connected to а pair of quadrants of an electrometer. 
If then the cathode rays entering the cylinder b carry a charge 
the electrometer detects it, even though the rays may not give up 
their charge to the metal walls of the cylinder. The outer cylinder 
a, which has also a small opening at с facing the cathode, is kept 
connected to earth by means of a wire ing through the glass at 
D, and thus protects the inner Ыы тә from outside electrical 
action. S із a screen (shown in front view at Si), made of a circular 
disc of lead, with the central part cut away, and the hole covered 
with a thin piece, f. of aluminium about 0-01mm. thick. The screen 
is mounted on a piece of iron, h, to enable it to be moved about in 
the tube by means of a magnet. The screen is of such a diameter 
as to almost touch the glass all round, just allowing freedom of 
motion under the action of the magnet. The wide side tube B is 
to enable the screen 5 to be pulled aside entirely out of the path of 
the cathode rays whenever it is desired to do so. "The screen can 
easily be moved about by the magnet without disturbing the tube, 
wbich is kept sealed on to the exhausting pump. . 

When the tube has been exhausted until the cathode rays are 
well developed, the screen is pulled into the side tube B, the 

linder b is connected to the electrometer, and the coil turned on. 

e electrometer shows a negative deflection, which rises rapidly 
to a point at which it remains constant. The passage of the dis- 
charge inside the tube breaks down to some extent the insulation 
between the cylinders a and b, and as the negative potential of b 
increases the rate of flow of negatively charged particles into it will 
diminish, until a state is reached at which 0 is losing charge to a at 
the same rate at which it is receiving charge by the flow into it of 
the charged particles, and at this point the potential of b remains 
constant. In one experiment the deflection rose to 175 scale 
divisions, which showed that a capacity of about 300 C.G.S. units 
had been raised to а potential of 87 volts. 

Everything else remaining the same, an electromagnet is placed 
with its poles on opposite sides of the tube between the cathode C 
and the cylinder a ; when the magnet is on and the cathode rays 
deflected off the opening c, the cylinder b receives scarcely any 
charge, showing that the negative deflection previously observed is 
really due to the charge carried by the negative rays. 
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The screen S is now pulled from the side tube B, and placed in 
the path of the negative rays. When the coil is turned op, а nega- 
tive charge, smaller than previously, is still obtained in the cylinder 
b, and this charge is again not observed when the magnet is placed 
so as to deflect the rays off the screen, or so as to deflect the 
secondary rays from the screen off the opening с. 

e screen was moved along the tube, and the deflection 
measured in different positions, with the following result. The 
length of the tube from the cathode C to the cylinder a was 12cm. 


‚ 
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Distance of the aluminium screen from в. | Negative deflection. 
licin. E 30 
2cin. 62 
Gem. 142 
bein 150 
8cm. 147 
With screen in side tube B. 175 
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These numbers show that with the screen беп. from d, the 
cylinder was raised to a potential 6 7 of that to which it was raised 
when the screen was away, and the cathode rays fell directly on the 
opening c. This must not, however, be taken as meaning that the 
flow of charged particles into the cylinder was almost as great with 
the screen as without it, because the potential to which 6 can be 
raised depends, as we have seen, on the conductivity of the air 
between a and b, and this with the screen in position is probably 
much less than without it, so that the flow of charged particles in 
the first case is much less than the numbers would indicate. But 
the experiment does show that when the cathode rays fall upon а 
thin sheet of aluminium, we have a flow of particles away from the 
farther side of the aluminium, which is deflected by a magnet, and 
which carries a negative charge. The Lenard rays, therefore, like 
the cathode rays, carry a negative charge. 

The negative potential to which the cylinder b is raised depends 
on the position of the screen in the tube, as shown in the table given 
&bove. The intensity of the Lenard rays at a will depend on the 
distance of the screen from a, and also on the intensity of the cathode 


rays falling upon the screen. When we consider the great amount 


of electricity carried by the negative rays (as we have seen a few 


breaks of the coil charged 300 C.G.S. units to 87 volts, and other 


experiments of a different character on this poiat will be described 


later on) we can easily understand this stream of negatively charged 
particles away from the further side of the thin screen. is large 
negative charge suddenly brought up to the screen and there 
stopped must cause a similar rush of negative charge away from the 
screen, especially as the air in the tube is in a condition suitable 
for a discharge to pass in it. The screen in this experiment was not 
kept connected to earth, although in other similar experiments 
described below it was so connected. Nor does this appear to be of 
much consequence, because, even if the screen is well earthed, the 
sudden rushes of negative charge up to it will cause variations in 
its potential, so that it will not shield the portion of the tube on its 


further side. i 


In the experiments described above, the negatively charged 
secondary rays are collected inside the tube ; it is more convincing 


to arrange the apparatus so that they can be collected outside the 


tube, as in this case it is easier to screen the collecting cylinder 
from outside electric forces. For this purpose a tube, as shown in 
Fig. 2, was constructed. А circular brass cup, B, is made to fit 
closely on the end of the glass tube in which are fixed the terminals 
A and C. The brass cup has a small aperture e, 1mm. in radius, 
in the centre of its base. This hole is covered with a piece of oiled 
silk fixed on with sealing-wax, and the brass cup is then fastened 
on also with sealing-wax to the tube. Oiled silk was used for the 
window because with it no trouble is experienced in getting 
& piece thin enough, and at the same time free from holes. It 
easily bears an atmosphere pressure on an aperture 1mm. in radius. 
The brass cup is connected to earth and used as the anode ; C is 
the cathode. A is an additional terminal which may be used as 
the anode. The cylinders a and b are arranged as in the last 
experiment. | | | 

hen the openings are directed towards e, and not more than a 
few centimetres from it, the electrometer shows & negative deflec- 
tion which slowly rises to а value at which it remains constant. 
The cylinder b, with electrometer and connections, had а capacity 
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of about 250 C. G. S. units, and in one experiment was raised to а 
potential of 11 volts. The cylinder is not charged if, by ineans of a 
maguet, the cathode rays are thrown off the window e ; neither is 
it charged if the cylinders are tilted a little so as not to point 
directly toe. The experiment was tried with a similar brass end of 
equal thickness (1:0mm.), but with no window in it, and no charge 
was obtained. The negatively-charged rays given off from the 
window are soon stopped by the.air at atmospheric pressure, and 
no effect is obtained when the cylinder is more than a few oenti- 
metres from the window. The experiment confirms that.described 


above. The negative discharge from the window may be shown in 
another way. 
A plate of ebonite is placed opposite the window at a centimetre 


or two from it, and the coil turned on for a few seconds. The plate 
is then dusted evenly over with a mixture of sulphur and minium, 
and tapped lightly to clear it of the powder which does not adhere 
to it. e well-known negative Lichtenberg figure is produced on 
the plate with its centre at the point opposite the window. 

In Lenard's experiments he placed a screen of aluminium between 
the tube in which the cathode rays were produced, and a second tube 
which could be exhausted independently of the first, and in this tube 
he observed the deflection produced by а magnet on the rays after 
they had passed through the aluminium, or, on our way of looking 
at it, on the secondary rays produced in this tube by the rapid 
approach of the negatively charged particles, in rushes, up to the 

uminium window. Lenard found that if the conditions in the dis- 
charge tube remained the same, he could vary the pressure in his 
observing tube within wide limits without producing any change in 
the amount of deflection of the rays. This at first sight appears to 
show that the Lenard rays are different in character from cathode 
rays, because we know that when the pressure in а discharge tube 
is diminished the cathode rays are less deflected by netic force. 
But when we diminish the pressure in а discharge tube we at the 
same time increase the difference of potential required to make the 


discharge pass, and if we regard the negative rays as negatively 


particles shot off from the negative electrode, this increase 
of potential difference will increase the momentum given to these 
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particles, and consequently they will be less deflected. We may thus 
regard the OMM of pressure as changing the deflection not directly, 
but beoause it changes the difference of potential between the elec- 
trodes. We cannot test this view, experimentally, inasmuch as we 
cannot vary the pressure and keep the difference of potential oon- 
stant, but we can keep the preasure constant and vary the difference 
of рт to some extent. If а spark gap is placed in series 
with the discharge tube, by increasing the length of the we 
may make the difference of potential бып the terminals of the 
tube greater than that required to make the discharge „ and it 
is found that forcing up the potential difference in this way does 
diminish the deflection of the cathode rays. 

In an е! a cylindrical tube of 1:5cm. radius was used 
with the cathode at one end. A central beam of cathode rays was 
deflected by а magnet on to the side of the tube, so as to form a 
well-defined patch of phosphorescence. When the spark gap was 
closed this patch was at а distance of 38mm. from the cathode. 
Increasing the length of the spark gap up to 10mm. was sufficient to 
make the patch travel away to 44mm. from the cathode. This shows 
that without any change in pressure an increase in potential differ- 
enoe is sufficient to diminish the deflection. 

Now, in Lenard's arrangement а change of pressure in the 
observing tube has no effect on the forces producing the rays in 
that tube, if we regard them as produced by the rapid pulses of 
charged particles up to the aluminium screen. The impulse start- 
ing the rays is not varied, and, consequently, we would expect no 
change in the curvature of the rays. Of course, in the denser 
medium we would expect the rays to lose their velocity sooner by 
impact with the gas particles, and Lenard himself found that in air 
at atmospherio pressure he could only observe the rays at a few 
centimetres from the window, while at lower pressures he could 
observe them at much greater distances. 

In one of his experiments Lenard reduced the pressure so low in 
his second or observing tube that he could not produce rays by 
connecting the coil directly to terminals in this tube. The pressure 
was so low that the discharge refused to pass. When the coil was 
connected to terminals in the primary tube the rays, even at this 
low pressure, were propagated in the second tube away from the 
aluminium window. To explain this it is necessary to assume 
that the electromotive intensity produced by the impact of the 
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charged cathode rays on the window is sufficient to produce dis- 
еледе in the second tube, even when the coil connected to ter- 
minals in this tube cannot produce discharge. From the first 
experiment described above we calculate that at a single break of 
the primary of the coil the atoms striking on a square millimetre 
of area of a screen placed in the path of the cathode rays at a dis- 
tance of 12cm, from the cathode, carried a charge of about 60 
C. G. S. units. A charge of this magnitude, brought suddenly up to 
the screen will produce very t electrostatic effects, and the 
electromotive intensity produced in the second tube may be great 
enough to dissociate the molecules close to the window, and produce 


ischargo. 

On the whole, the theory that the cathode rays are & stream of 
charged atoms explains satisfactorily the observed pone of 
these rays, and also the production and properties of the Lenard 


rays. 
. Seeing that the cathode rays produce some of the most interesting 
of the phenomena presented by a discharge tube, it is important to 
get some idea of the amount of the current actually carried by the 
rays. It is generally stated that the cathode rays play а compara- 
tively unimportant part in the actual passage of the discharge, but 
although this may, to some extent, be true in the earlier stages of 
exhaustion, it is certainly not so at lower pressures. 

By making use of the fact observed by several experimenters that 
the discharge does not always take the shortest path between the 
electrodes, we can separate out a part of the negative rays from the 
remainder of the discharge, and measure this part directly with а 
galvanometer, and thus get an inferior limit to the fraction of the 
whole current carried by the cathode rays. The appearance of the 
tube justifies us in assuming that the part of the current wo thus 
separate out and measure is carried entirely by cathode rays. 

A tube of the form Fig. 3 was constructed, with the terminals A 
and C about 40mm. apart. This tube has a narrow side tube B, as 
in figure, the shortest distance between the terminals by this part 
being about 160mm. As the tube is being exhausted the discharge 
at first passes by the shortest path from A to O, but when the dark 
paco round the cathode O spreads out until it reaches the walls of 

ө tube a point is reached at which the positive column starts 


behind the disc A and travels by the side tube B. The part 
between A and C which was formerly occupied by the positive 
column is now entirely free from glow, but there is still a stream of 
negative rays from C towards A. Of course, there is also a less 
intense stream of rays behind C, but still, if we measure the 
current carried by the rays from C to A, we have an inferior limit. 
The reason why the much longer path by the side tube B is the path 
of least resistance seems to be because by that path the positive 
column is enabled to approach closer to the negative electrode, 
the intensity of the cathode rays being less behind C than from C 
towards A. Whenthe positive column is travelling by the side tube 
B, if we bring а magnet up to the tube between А and C, so as to 
deflect the caihode rays on to the side of the tube near C, the whole 
discharge again takes the shortest path, AC, so that a field of mag- 
netic force across the direction of discharge in this case diminishes 
the resistance of the tube иш the length of it which is 
occupied by the negative dark space, and allowing the positive 
column to lengthen out. 

A slight variation in the tube (Fig. 3) enables us to measure the 
current carried by the cathode rays in CA. The tube is made as in 
Fig. 4. C is the cathode, A and A, are both connected to earth, 
and the anode of the coil is also to earth. At first the discharge 
passes between A and C, but when the proper exhaustion is reached 
the positive column starts from A,, and travels round by the longer 
path. We can insert a galvanometer between A or A, and the 
earth connection, and measure the current through AC and A,C. 
The galvanometer used was a very sensitive one shunted with a 
small resistance negligible in comparison with that of the discharge 
tube. 

The results obtained were as follows :—Before the positive 
column changed from the large tube to the side tube B, no current 
could be detected in the latter. A very small diminution of pres- 
sure causes tho positive column to travel by A,C,, and now the 
current in AC was about 1/50 of that in A,C. The pressure was 
now gradually diminished, and readings taken at every step until 
very little glow was visible in A,C, while the phosphorescence in 
AC was steadily increasing. The ratio of the current in AC to 
that in A,C meanwhile steadily increased, until finally it was 1/4. 

These numbers show that even at a pressure at which there is 
little phosphorescence a considerable fraction (more than 1 50) of 
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the whole discharge was carried away from the cathode by the педа- 
tive rays, while at lower pressures these rays carried a large portion 
of the discharge. The fact that the negative rays travel in straight 
lines away from the cathode, independently of the position of the 
anode, and, therefore, in a discharge tube in which the anode is 
not in the line of the rays, do not directly convey their charge to 
the anode, does not necessarily-preve that-the part of tho. discharge 
which they carry away from the cathode is small. In such a tube 
there will be an excess of negative electricity at the point where 
the cathode rays are stopped by the glass, and this makes its way 
to the anode by а current in the gas, which is a good conductor 
when the primary discharge is реше. 

In conclusion, І wish to thank Prof. Thomson for many valuable 
suggestions in the course of the above work. 


SHORT-PERIOD CYCLICAL CHANGES IN THE 
MAGNETIC CONDITION OF THE EARTH.* 


BY JOSEPH BAXENDELL, F. R. MET. 8. 


Considerations arising out of an investigation of the irregularities 
which take place in the changes of some of the variable stars led my 
father, many years ago, to regard it as highly probable that the light 
of the sun, and also its magnetic and heating powers, might be 
subject to variations of a more complicated nature than had been 
hitherto supposed, and that, beside the changes which are indicated 
by the greater or less frequency of solar spots, others of a minor 
character, and occurring in shorter periods, might also take place. 
In the hope of detecting these latter, my father resolved to under- 
take the discussion of a series of magnetical observations, and for 
this purpose he selected first the observations made at the Imperial 
Observatory of St. Petersburg, the most northern station at which 
hourly magnetical observations had then been made for any 
lengthened period. Commencing, therefore, with the year 1848, 
the greatest and least values of the magnetic declination for every 
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day were extracted from the observations ; and, taking the differ- 
ences and arranging them in order, it was found on a careful 
examination that they indicated changes of activity taking place 
in a period of 31 days. The daily oscillations were then arranged 
in a table of 31 columns, and taking the means of the numbers in 
these columns, their differences from the general mean for the year 
were found to be as follow, the unit of value being one division of 
the scale of the magnetometer, or 26“ 3 of arc :— 


Difference from. 
general mean. 


Difference from | Difference from | Difference from 
xeneral mean. | general mean. gencral mean. 


Day. Pts Day. Рів. | Day Pts. | Dav. Pts. 

1 — 818 9 . 76 17 + 049 25 - 11 
2 - 82 ' 10 - 799 | 18 + 635 25 — 238 
3 - 3:32 | 11 - 070 19 - 305 27 - 143 
4 + 118 12 + 745 | 20 + 265 | 28 + 841 
5 - 480 13 + 1483 | 21 + 4211 29 — 65l 
6 - 021 | 14 + 922 | 22 + 5801 30 - 651 
7 - 1462 15 + 119 | 2 + 339, 31 - 569 
8 - 666 16 + .599 | 24 + 508 


A projection of these numbers shows that of the seventeen con- 
secutive days, 12 to 28, the amount of oscillation, or range of the 
magnetic needle, was abore the mean value on thirteen days, and 
below the mean on only four days; while of the remaining fourteen 
days the range was below the mean on thirteen days and above on 
one day only. The total amount of the differences for the seventeen 
days of maximum was 67:09, or 3:95 per day, and for the fourteen 
days of minimum it was 07:02, or 4:78 per day, the mean for the 
year being 39:86. The ratios of the average excess of а day of 
maximum, and of the average deficiency of а day of minimum to 
the mean value, are therefore as 1 to 10 09, and as 1 to 8:34. 

On proceeding to examine the observations for the succeedin 
years it was found that they could not be represented by a peri 
of 31 days. It appeared, therefore, at first sight, that the period 
which had been obtained for 1848 was merely accidental ; but guided 
partly by conclusions drawn from his variable star investigations, 
and partly by the high degree of improbability that the results for 
1848 could be due to mere accident, my father was led to think 
that the period he had found for 1848 might be variable, gradually 
diminishing for а series of years, and afterwards gradually in- 
creasing, to diminish again when it had completed its cycle of 
change. Assuming, therefore, that in every year үп changes 
took place in the magnetic activity of the sun, he proceeded to 
determine for each year the most probable approximate value of 
the period, and be obtained a series of values gradually diminish- 
ing till 1850, when the period was only about 23 days, and after- 
wards rapidly increasing, until in 1859 it amounted to about 32 
days. А glance at these results at once suggested the idea that the 
variable period thus found was in some way connected with and 
dependent upon the great solar spot period, the minimum value 
occurring in the year of minimum frequency of the solar spots, 
and the maximum values in the years when the spots were most 
numerous. | 

Several series of thermometrical observations from various observa- 
tories were now examined for indications of periodical changes in 
the element of mean daily temperature, and it was found that they 
all exhibited, with unexpected distinctness, changes in this element 
cccurring also in a variable period, the range of variation being, 
however, somewhat less than in the case of the magnetic element, 
although the times of maximum and minimum were almost exactly 
thesame. The maximum and minimum values were respectively 
31 and 233 days. With reference to the differences between the 
maximum and minimum values of the magnetic and the corre- 

nding values of the temperature period, my father remarked 
at, owing to occasional interruptions of the magnetical observa- 
tions and to the enormous extent of the oscillations of the needle 
on particular days, the values of the magnetic period given might 
require some correction ; still he believed that the ranges of the 
two periods are not identical. Gen. Sabine, in his very elaborate 
discussions of the netical observations made at the colonial 
observatories, separated the larger movements of the needle from 
the general mass, and treated them as extraordinary disturbances, 
assuming apparently that the two classes of ordinary and extra- 
ordinary disturbances are due to different causes. This practice 
has since been generally followed. Му father, however, did not 
adopt this mode of proceeding, but preferred to regard all the 
movements of the magnet, whether large or small, as having а 
common origin, and his discovery of the temperature period, by 
acting upon this view, may be regarded as affording strong evidence 
in its favour. 


Electric Tramways for Monaco,—An electric tramway has 
been projected for the Principality of Monaco, and has been 
definitely declared ‘‘ of public utility " by a Royal Ordinance. 
The work has been entrusted to M. Henri Crovetto. 
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THE NEW “HEPWORTH” PROJECTION ARC LAMP. 


The old-fashioned and dangerous oxy-hydrogen limelight is 
rapidly being superseded for stage lighting in theatres, and the 
electric arc is everywhere taking its place. Both automatic and 
hand fed arc Jamps have been used for this purpose, but it is 
generally found that a hand feed is preferable to an automatic one. 

Not only can a cheaper form of lamp be made, if the automatic 
control is omitted, but the necessity for the attendant to adjust the 
carbons from time to time is an extra stimulus to him to attend to 
his duties ; while, as an attendant is necessary in any case, the 
hand feeding involves no extra cost for labour. | | 

Mr. Cecil Hepworth has for some time past directed his attention 
to the perfecting of the hand-fed theatre lamp, and the accom- 
panying illustration shows the latest pattern invented and manu- 
factured by him. It differs from the ordinary ‘‘ Hepworth ” lamp 
chiefly in being of simpler and more rigid construction, the 
regulating handle and spindle being carried by a fixed bearing 
instead of by one on a vertical swivel. To strike the aro it is simply 
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The “ Hepworth” Projection Arc Lamp. 


necessary to push the handle inwards towards the carbons for a 
moment and then to release it, when the carbons are brought into 
contact and are then separated to the correct striking distance. 
The crater of the arc is brought to the front of the upper carbon by 
setting the lower carbon slightly in advance of the upper one. 
With alternating currents the two carbons are set in line, but the 
carbons are cored and the cores are cast eccentrically, ao as to form 
twc flat or spurious craters in the front of the lamp. 
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_ ‘MEETINGS OF SCIENTIFIC SOCIETIES, &. 
(To-day) FRIDAY, May 14th. | 


PHYSICAL МОСТЕТҮ. 
ð p.m. Meeting at Burlington House. Papera to be read, 
(1) * An Instrument for Comparing Thermometers with 
a Standard," by W. Watsou ; (2) An Experiment in 
Surface Tension," by А. S. Ackerman ; (5) " The Effect 
of Temperature on the Magnetic and Electric Properties 
of Iron," by D. К. Morris; (4) * The Formation of 
Mercury Films by Electric Osmosis, by Rollo Appleyard. 
ROYAL INSTITUTION, 
9 p.m. Evening Discourse,  Explosion—Flames," by Prof. 
Harold Dixon, F. R. S. 
MONDAY, May 17th. 
NORTHERN SOCIETY OF ELECTRICAL ENGINEERS. 
ó p.m. Ordin General Meeting at the Palatine Hotel, 
Hunts Bank, Manchester. Paper to be read, Trans- 
mission of Power in Factories by Electricity," by 
S. V. Clirehugh. 
WEDNESDAY, May 19th. ; 
RovAL METEOROLOGICAL SOCIETY. 
4.30 p.m. Meeting in the Rooms of the R yal Astronomical 
Society, Burlington House. 
Royal. MicnoscoPICAL SOCIETY, 
Meeting at 20, Hanover-square, W. 
SOCIETY OF ARTS. 
8 рт. Twenty-first Ordinary Meeting. Paper to Le read, 
. * London Water Supply," by Percy F. Frankland. 
RoyaL Society. 
9 p.m. Conversazione at Burlington House. 


FRIDAY, May 21at. | | 
RoxAL INSTITUTION. 


9 pm. Evening Discourse, “ Contact Electricity of Metals,” 
by the Right Hon. Lord Kelvin, F. R. S. 


8 p.m, 
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‘should be made pa to ‘TuE ELECTRICIAN Printing and Publishing 
! Company, Linie and be crossed “ Coutts and Оо.” 

All Editorial letters to be addressed to the Editor. 

Ац коз for insertion in TRHI ELBOTBICIAN," or containing questions, 
must be accompanied by the name and address of the writer as. 5 
of good faith. VVV 

Tun ELECTRICIAN " is published every y morning, im time for the 
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JVewsvendors ; or direct from the Publishing Offces, as above. 
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Subscription Rates.— The Rates for Subscriptions to TR ELBOTRICIAN ” 
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end abroad. Тине ELEOTRIOIAN ” SERIES at present consists of— 

LOCALISATION: OF 1 FAULTS IN ELECTRIC LIGHT MAINS. By F. C 
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2s. 6d., post free 18s. Vol. II. is 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
EIU. By Dr. J. A. FLEMING. 


1. bh DUCTION OF ELEOTRIO CURRENTS. NEW EDITION. 
се t free. 
VOL. они ATION OF INDUCED CURRENTS. Price 19s. 6d., 


ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
нө, МА. D.8o., F. R. B. 98 original illustrations, handsomely bound 


price 7s 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 8s. 6d., poet free, 


ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. 
THE е OF ELECTROLYTIC SEPARATION OF METALS LL (Theoretical 
and Practical), By Dr. GEORGE GORE. Price 10s. 6d., post free 
ELECTRO-CHEMISTRY. By Dr. Сковап Сове. Price 2., post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. Е. KENNELLY 
DRUM ARMATURES AND. COMMUTATORS Prac 
00 
THE ED CANDERGS Price 7s. 6d., post free. са та не). ву 
ESCENT LAMP AND ITS MANUFACTURE. ILBER 
А 088 Price 7s. 6d., post free 83. Ere x 
кое ET BOOK OF ELECTRICAL ENGINEERING FORMULE. B 
W. GRIPEL and Н. M. KILGOUR. Pri ч 
ае paper edition, 12s. 6d. net, iet. post five. im әк 138. 0 e 
“ ELECTRICIAN’? PRIMERS. In Tw Vol 
paper covers, 28., post free, 2s, 2d., each; З, cloth, 2. сосе: Віш 
2s. 9d. each. Single Primers, 8d., post free, 34d. Abroad postage extra. i 
бол, HERTZ. By Dr. O. J. Lopam. Price 28. 6d. 
THE LAW ОР ELECTRI 
ae A. ©. 1 шырыш B.A. Price 3s. сонне, TRACTION, = 
MANUFACTURE OF ELECTRIC ше ARB 
а HE to the Establishment of a Carbon та cds Ap iren 
EAM ENGINE INDICATOR AN RAMS, 
Edited by W. W. BEAUMONT. Price Зв. 04., ыы САТОВ DIAS 
THE POTENTIOMETER AND ITS ADJ UNCTS, Ву W. C. FisHER. 
THE ELECTRIC ARGC. By Mrs. AYRTON. UR 55 
"THE ELECTRICIAN " WIREMAN’S POCKET BOOK. [In preparation. 
ELECTRIC TESTING FOR TELEGRAPH ENGINEERS. [Jn preparation. 


FULL CATALOGUE POST FREE ON APPLICATION. 


to the ejector should be kept equal. 


SPECIAL NOTICE. 
NOW READY .—Vol. XXXVIII. of “Tux ELECTRICIAN,” bound in 


strong cloth. Price 17s. 6d., post free 18а. 6d. Also ready, Cases for 
binding. Price 2s., by post 23. 54. 


STEEL-PLATE PORTRAITS. 


OJ ee Ви | (out of print); V. Н. Preece, C. B., F.RS.; Michael 


Faraday (1s. extra) ; Sir John Pender, G.C.M.G., M.P.; Sir William 
' Thomson, F. R. &. (Lord Kelvin); C. H. B. Patey, C.B.; Dr. Oliver J. 
Lodge, F. R.S. ; Prof William Crookes, F.R.S.; Prof. von НеїтЛой®; 
Prof. W. E. А Ayrton ; Lord Kayleigh, F.R. S.; Cyrus W. Field; Werner 
von Siemens; Sir James Anderson ; Joseph Wilson Swan; Mr. Alexander 
Siemens; Dr. Heinrich Hertz; Mr. R. E. B. Crompton; William 
Sturgeon ; Dr. John Hopkinson, F.R.S.; Prof. J. J. Thomson, Mr and 
C have been issued as S Supplements to TRR 


Copies of these ‘admirably- executed Steel Engravings can be supplied, price 


1s. each, post free on roller, Is. 2d. Or framed in neat Black Pillar or 
Brown Ornamental Frames, price 4, carriage paid, ós. (U.K.) | 
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HIGH SPEED CABLE LAYING. 


At fitful intervals for some time past Mr. С. Scorr SNELL 
has expounded to the non-technical world his system of rapid 


cable laying for war purposes, and in conjunction with Lieut. 
Свотснікү, R. N. R., he returned once more to the charge with 
а very lengthy Paper before the Royal United Service Insti- 
tution on April 28th last. 
detailed illustrations of the method by which Mr. SNELL pro- 
poses tolay and work a submarine cable from a cruiser steam- 
ing at the rate of some 20 knots an hour. The plan advocated 
is in effect a reversion to the oldest known method of cable 


This Paper was accompanied with 


laying, namely, paying out direct from a large revolving 


drum upon which the whole of the cable is coiled, only that 
the drum is rotated by steam or other power, while an appliance, 
styled by the inventor a cable accumulator,” is introduced 
between the drum and another device at the stern of the ship, 
termed the “ejecting and cutting gear.“ 
rotated by steam or other power. 
is claimed that at whatever speed the ship may be travelling 


The ejector is also 
With these modifications it 


the cable can be ejected or thrown overboard without under- 
going strain. Slack is regulated by varying the speed of the 
rotated drum and the cable ejector” in relation to that of 
the ship. 

The main feature of the scheme i is the “ cable ainai 
upon the proper working of which everything depends. This 
consists of two light drums revolving freely side by side on an 
axle with a sheave between them, around which the cable bight 
between the two drums passes. The sheave is, to use the author's 
language, free to revolve in a plane tangential to the circum- 
ference of the two drums, though it is not carried round with 
them but has a clear orbit around them. By suitable means 
а constant strain is kept upon this tangential sheave with its 
bight of cable, with the result that should the rate of delivery 
overboard exceed the rate of supply from the main drum, the. 
store of cable on the accumulator will be diminished and vice 
versa, and the relative speeds of cable drum and ejector must 
be regulated accordingly. The particular type of cable advo- 
cated is a small one sheathed with bright steel wire, and. 
having consequently a very low coefficient of friction. It is 
to be noted that the wires are stranded. Before starting to 
pay out, a certain length of cable is coiled around the two 
drums of the 3 and, to repeat, the rate of 
supply to the drums, and the rate of delivery from them 
In the event, how- 
ever, of any difference in these rates occurring through an 
accident, or hitch arising at either the cable drum or the 
ejector itself, the cable on the aceumulator drums forms a 
reserve to draw upon, and until this is exhausted no sudden 
or injurious strain can be exerted upon the rest of the cable. 
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ELECIRIC LIGHT. 


ALL CLASSES OF ENGINES 


MANUFACTURED 8Y 


ае » 


Lr й: ш: заш 
УЕ RANSOMES, SIMS a JEFFERIES, T 


[farts 
5 OATALOGUES AND PRICES ON APPLICATION. 


Fan. IPS MICH; LONDON. 
SPECIALITIES FOR ILLUMINATION. 
THE only effective CELLULOID BALLOONS. 


LAMPS from 6d. each. COLOURED 10-volt SERIES LAMPS. LAMPHOLDERS from Bd. each. 


SPECIAL BATTENHOLDERS. MAGNIFICENT Floral, Patriotic, and other ELECTRICAL DEVICES, 


CALL, INSPECT, AND SAVE MONEY. 


THE GENERAL ELECTRIC CO. Ltd. 


(LONDON AND MANCHESTER), 


69, 71, & 88, 1, & 88, Queen Victoria Victoria Street, LONDON, E.C. 


Mavor Coulson Concentric Wiring 


47, King Street, Mile End, GLASGOT. WATERPROOF апа DUSTPROOF 


THE CRYSTAL ELECTRIC LAMP COMPANY, LIMITED. | 


OFFICES: ST. STEPHEN’S CHAMBERS, ТЮБЕЧНАРН ST., LONDON, E. sA O 5 BEDFORD. 
Telegraphic Addresses: Bulbs London," and Bulbs К 


мт о INGANDESCENT ELECTRIC LAMPS. 


High Efficiency and Long Life. 


Trade Mark ‘‘ CRYSELGO.’’ Price Liets on Application. 


————— ——————— ккк _— 
F. WIGGINS & SONS, J 10, TOWER HILL, E., 
Telephone No. 3348 Avenue, 102 & 103, MINORIES, LONDON, E.C. R] 
Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 


CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


A сыл » CU — — c Al 
EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, | | 
P ADOPTED AT BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS- M 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, otc., etc., 
And by the LONDON SUPPLY COMPANIES. 


VARIOUS TYPES A2 кохана » КЕРТ IN STOCK. | STOCK. sr: 
HE PATENT Oe 


GN CONDUITS. 


DOULTON & CO., Lambeth, LONDON, S.E. 


LAMBETH, LONDON, eu E. килмай. .Gr Lee 8t. 
WORKS: ko OWLEY REGIS, STAFF DEPOTS: LIVERPOOL ho St. 

ӨМЕТЕ WICK, nr r BIRMINGHAM. MANCHESTER. .Deansgate. 
ST. HELEN'S. LANCS. GL c pp ..Bothwell! St. 
BURSLEM. PAISLEY, N.B. PARIS. PARIS.. ..Rue do Paradis. 


E vee A 
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Agents for ^ Hard” [noandeacent Lamps. а d Meusre. ч. Kuoke & Со. 
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Chloride Electrica] Storage Syndicate, 39, Victoria-street, London, B. W. 11 
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ALTERNATORS. 
Brush Electrical Engineering Co., 49, Queen Victoria-st.,London, R O. 88 
Crompton & Co., Mansion House- bull в, London, R E. G. and Chelmsford. 1, 21 
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Edson and Swan United Electric Light Oompany, Ediswan-baildings, 86-87, 
Queen-street, London, E.O., and Branches .. 

Electric pda hea Company, Wolverhampton; and Dashwood House, Old 
Broad-street, B. 

General Eleotris Ce Co. 
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„11 & 88, Queen Victoria-st., London, E.C., & Salford 25 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent. 1, 82 
Siemens Bros. & „1, Queen Anne s-gate, London, 8.W.;& Woolwich, Kent. 6 
AMMETERS. 
Berend (O.) & Oo., Basinghall-avenue, London, B.O. ...... ............›. sus 93 
Edison and Swan United ето Light Company, Ediswan- -buildings, 86-87 
Queen-street, London, E.O., and Branches . 7 


Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, E. . 
Elliott Brothers, 101, 8t. Martin’ s-lane, London, W. C. Ts 
Evershed and V ignoles, Woodfleld Works, Harrow-road, Londo n,W...... 21 
General Eleotrio d Co., 69, 71 & 88, Queen Victoria- -st., London, E.O., & Salford 25 
Hodges and Todd, 80-42, Hampstead - road, Londoa, N. W. 8 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent. 1,83 
MuirheadandCo., 54, Old Broad-street, E.C.; aod Eimer's ' Bad, Kent ...... 17 
Nalder Bros. and Co. 16. Red Lion-street, Clerkenwell, London, E. 0. „ e 18 
Nalder Bros., & Thompson, 81, Qu sen -atrest, Cheapside, London, B. 0. 
Faul, R. W., 44, Ha n Garden ; and вайго London,E.C.............. 20 
Pitkin, J.. р Red Lion-street, Ülerkenwell, London, a 665047 20 


1 Richard, eeee eevee 08 0280020668 мо 14 
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PACF 
ny, N, Cannon-street, London, E. O. . 35 
ast London Works, Garford-street, London, E 95 


Indestructible Paint Com 
Kirkaldy ,(J.) and Sons, 
ARO LAMPS. (See Lamps) 
ASBESTOS. 
United Asbestos Company, Dock House, Billiter-street, London, E. O. 15 
Willoox (W. Н.) and Co., 84 and 86, Southwark-street, London — 
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AUCTION EERE АМО УА ЕПВ (Mechanical). 
Wheatley 


Kirk, Price, and Goulty, 49 Queen Viotoria-street. London, E. C., and 


Manos 
BATTERIES. 
Chivride кошо p" e Syndicate, 89, Victoria-street London, 8.W.. 
“Ор.” Victoria-at., London, 3. W., and Old Chariton, Бәш. 
Edieon pe ye е ‘United Electric Light Company, Ediswaan-buildings, 86- 
Queen-street, London, E. O., and Branchen 
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e Electric Accamalator Co., Victoria ` Mansions, 28, Victoria-stree’, 
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General Electric Co., 69 71, & 83, Qneen Victoria-st., London, E. C.: & Salford 
"TI, K. fl.“ Acoumglator Co., 78- 79, Palace- chambers, Bridge-st., Westmiaster, 
London, В оао Sade. жикке ыр ка кык d Fe La 24 
International Electric Company, 55, Redoroes-street, Loadon, E. .......... 
Johnson and Phillips. 1, Union-ot. .Old Broad - st.. London: v Chariton, d 1, 32 
Krupka ane Jacobv, 61 and 63, Watling-street, London,” K. C. : 
Salmony (H. М.) & Co., 61, Charing Cross-rd., London 13 
Siemens & Co. „12 Queen Anne’s-gate, London, S. W. ‚& Woolwich, Kent. 6 
BATTERY JARS. 
6016 aud Sous, London Potteries, Lambeth, London, 8.B... a0 a ~» = as со = a» 
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Roller Bearings Co., 1, Delahay-street, Lon 4on, 8.W.... % O ооб „ „ „ „„ „ „6 „ „66 ао 8 
BELTING. 

Hendry, J., 253, M da.street, Bridgeton, Glasgow 8 


Willcox (W. H.) and Go., d4 and 50, Soathwark-street, London, BB. eoo 
BOILERS. 
Olayton & Shuttleworth, Lincoln ; and 95, лера Victoria-st., London, Е.О. — 
Davey, Paxman & Co., Colchester 4 uech Vietoria-st., London, B. O. 
Ad oem & Golden, Br баа „ 5 Beoad Sanotuary, 
8. Works: Erith, Ken 
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CABLE COVERING MACHINERY, 
Johnson & Phillips, 14, Union-ct.. Ola Broad-st., London; & Chariton, еа. 1, 83 
Wilson (John) and Son, Vulcan Works, Johnstone, Scotland. 
arta Ө MPANIES. 

Direct Tel. Co., Winchester House, 60, Old-Broad-st., London, B. 0. 86 
3 be Oo., 36, Old Broad-street, London, K. C. e 
Brazilian Submarine Tel. Oo., Winchester House, 60 014 Broad-si., London. 
Commercial Cable Go., 258, Broadway, New York, U.8.4. London Office, 

65 and 56, Bisho te-street Within, London, B.C ... 
Direot United 5 Cable Oo. , Winohester House 50, Old Broad. st., “London. 
Bastern Telegraph Co., Winchester House, 50, Old B Broad-et., London, Е.С... 
Bastern Extension Tel. Co., Winchester House. 50, Old Broad-st., London, Е.О. 
Eastern & S. African Tel. Oo., Winchester Hoase,60,01d Broad-st. London, E. O. 
Indo-European Telegraph Co., 18, Old Broad-street, London, E.C........... 
West African TelegraphCo. Winchester House, 60, Old Broad- at. London, R. 8 

CABLE GUPPLIES. 

British Insulated Wire Co., Preston 
Callender's Cable and Construction Uo., 90, Cannon-street, London, E. C. T 

and Brith Marshes, Kenn оо 
Connolly Brothers, Blackley, Manchester. London Agent: C. F, Quicke, 

Finsbury-pavement, E.C  .......... 4 . 

Edison and Swan United Electric 

Queen-street, London, E. G., and Branches 
Elliott Brothers, 101, Bt. Martin’s-lane, Cuaring Cross, London, W. O. — 
Felten and Guilleaame—Sole Agents: W. F. Dennis & 4 Co., 48, Billiter-st., k. C. 1 
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ht Company, Ediswan-buildings, 96-37, 
ranches 


ADDRESSES. 


JULIUS SAX & 00., Ltd, Electrical E ers and 


ELEOTRIO LIGHT CONTRACTORS, RIDGMOUNT STREET, 
STORE STREET, LO 


Established 1855, 
Specialitics—Klectric Bells, Burglar Alarms, Fire Watchmen’ 
P Clocks and end Fire Indicators combined, M os dan В jard Ман : 

anes, Lig Ea n pb 15 peaking i 
eren Testing h Instruments, Electrical p ime 


Appara 
Automatio Call Bells for Fire Sed &o., fixed н Е анон under the 
control of the Metropolitan Board 


Call Que for Police Stations, Prisons, &o., as aed for and ud by 
a М. Home Office. crus sad Bs to H. „М. Post Office and War 
eotrio — o an 0. imates Free on Application. 
. Medals awarded. 
Telephone No. Telegraphic Address: *' Sae London." 


LAING, WHARTON & DOWN, Ltd, 82a, NEW BOND 
STREET, LUNDON, W., Electric Light Engineers and Contractors, 
EIL and Suppliers of of every requisite for Aro op Incan- 
escent Lampe, Switches, Electroliers, Brackets, 
Seer ict ‘in er Batteries for Electrio Lighting, Venetian 

Shader and Glass, Oarbons, &o. Tem "und on any at at 
mort notice. Estimates free, Telephone 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEER” contains the latest and most 
d on on all subjecte connectsd with Engineering enterprise in 


rov 515 denos invited on any subject valle may be of interest to the profession. 
RÀ ATE OF SUBSCRIPTION ( in advance, including a copy of 
the INDIAN AND EASTERN NOINEERS DIARY, and postage) : — 
eg RUE о А СЕХ | ENGLISH RATE, Yearly . 
Pabi . Canning Gt. ALGO UUTTA. 
LONDON OFFICE: 26, Victoria Street, Westminster, S. W. 


USEFUL HANDBOOKS. 


By F. B. BAD. 
Price bs. 6d. each, post free. 
INOANDESOENT WIRING HANDBOOK (WITH TABLES), 
THE DYNAMO-TENDER'S HANDBOOK. 
THE BELL-HANGER'S HANDBOOK. 
ELHOTRIO TRANSMISSION HANDBOOK, 


"THE.ELEOTRIOIAN ” PRINTING а PUBLISHING OO, Limited, 
9 and 3, Salicbury-court, Fleet-street, London, . G. | 


№ AUTOMATIC 
STANDARD SCREW 


Dum СОМРАМҮ 
MALIFAX | 


If You Want i to Bay, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY 
SEND SIX STAMPS FOR 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 
THE BEST MEDIUM. 
The Largest Stock of Miscellaneous Machinery in the 
Kingdom, Ready for Prompt Delivery. 


VULCANITE. 


HARBURG INDIA-RUBBER C. CO. 
London Warehouse F. WINTER 
138, LONDON WALL, WOOD STREET, Е.С. 


EBONITE. 


If You Want 
A PLATING OR DEPOSITING PLANT 


GO TO 


CARL OPPERMANN, 
2, Wynyatt Street, Clerkenwell, E.C. 


LIGHTING AND PLATING DYNAMOS IN STOCK, 


| Also all REQUISITES for PLATERS, including Anodes & Chemicals, 


SEND STAMP FOR PAMPHLET AND CATALOGUE. 
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Henleg's(W. LAU 
Johnson and Phillip раво, Old Broad-st,,London; 7 АД, Kent ы 


London Electric K. ep Te ; Golden-lane, Lon on, E. C. r 
Salmony . aod p i. oss -road, London, W. 3 18 
Siemens . and Co. ‚19, quee n сеа Gate, London ; and Woolwich, Kent 6 
Société d “Expiottation des Cables Electriques, Cortaillod, Switserland ..... . 8 
F Co., Helsby, near Warrington ; and 11, Queen 

t. London, B. C. and Liverpool eee *e90000000€92090606 (D 1 

CARBONS. 

Brockie-Pell Are Lamp, 97, Queen Victoria-street, London, E. C. 11 
Brash oem fo мулы» 3 Victoria-street, Londons . C. - 83 
Carbon Syndicate, 30, Victoria-street, Westminster, S.W. ................... 23 


Edison and Swap United Electric Light Company, Ediswan-bnildings, 86-57, 
London, E. C., and Branches 
Genera) Electric Co., VI. 71 & , Queen Victoria-st. London, E. O.; & Salford. 95 
Johnsoa and 4, Union-ct., Old Broad-et., London ; & Charlton, Kent], 83 
Belmony (Н. M. ) and Co, 61, Charing Cross-road, London, W V 
Siemens Bros. and ‚18, Queen Anne’s-gate, London; and Woolwich , Kent 6 


Бдїзоп and Swan United Electric Light Company, Ediswan-boildings, ч, 


do 9,518 88 ‚апа Branches 
General Electric Co., 69, 71 & een Vietoria-at., London, E. C.; & Salford., 95 
Harris (J. F. and G.), 66-0, Wilson - street, don. 8. W. „London, E Jb. 9 6 „ „14 
MeGaw and Co. .York-road, th. London, l. VW... e 
tddlemis«s, W., Netfleld- street, Bradford lll 43 
CEMENT. — House's Electric Cement Company, Liverpool . .................. 33 


OMEMIOALOS, 
Boor(G.) and ad and 2, Artillery-lane Bishopsgate-street Without . o. 15 


oO Aiea (W. 780 4 Co., Bedford; and 19, Great London, 8.1. 
А п ord; an George-street, London, — 
15 & Co. Ledsam А 


Belliss ( -street Works, Birmingham; and 9, Victoria- 
Easton, Anderson & Gode Broad Sanctuary-chambers, Broad Sanctuary, iu 
8.W. Works: Erith, Кеп{.................›................ ......_.. 40 
Muirhead & Uo., 54, Old Broad-street, E.C.; and Elmers End, кл ЖОГА? 17 
BON 5 neering Co., Nine Elms Iron Works, London, S. W. 8 
O omptoa & Co. MansionHouse-buildings ondon ,E.0.; and Chelmsford 17, 24 
Doulton and Оо. Lambeth, London, 8.R. 5 33 РР ‚. 25 


Posie Waring Gables Co., io, Fenchureb-st., London, E. C.; & N. Woolwich. — 
Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford.. 
Johnson and Phillips,14, Union-ct. 901 Broad-st.,London ; € Charlton, Kent T 
Laurence, Scot 60. othic Norwich .............. кара 
Seit (J.) and Bons, The ИЧЕ London, S. . 2 — 


prt rea 5 СА РРР mus) tum 
Dosen Jnd Oe, Là. pean Lenten d. ас КЕРЕ 


Berend вес (О) ана Oo. Dunedin House acca B.O... a ow 
Derman and Отовв- 8 


Smith, Manchester; road, London, W 
снов апа 2 United Electric rio Light Company, 5 96.87, 


— E E. pic AETA ЖТ ра 


„йз 48 RB 


DISINFECTANTS. PAGE 
tas Co., Tarea Colta Lane; Bethnal Green, London Bo 2 o o0 2 e e 83 


Sanita 
DYNAMO BOLT 
tevens and Son, Whittall-street, Birmingham  .......... ссора . = 


ng, 8 
DYNAMO BRUSHES. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
-street, London, B. O., and Branche 
General Electrio Co., vds vis hide Victoria-st., London, E. C.; & Salford.. 25 
DYNAMO MANUFPACTUR 
Allen (W. H.), Son rod Оо. Bediord; and 19 GreatGeorge-st. London, 8.W. — 
Brush Electrical Co., 49, Queen Victoria-street, London J. C.. с 
Clarke, Chapman -on-Tyne; and 60, Fenchurch-st. -st,London 1 
Crompton & Co., Mansion House-buildings, London, R. C.; and Chelmsford nM 


с 
Со оп Со., 15, Victoria-street, Westminster we s 
Easton, Anderson & Goolden, Broad Sanctuary-chambera, Broad Eae CINES 


Edison and ы United Electric Light Company, Ediswa n-buildings, 96-87, 
Queen pondon, E. C., and Branches 
Electric 1.8% Wol 5 and Dashwood House, ‘Old. 


Holmes (J. H. ) and í e; and 17, Soho-square, London,W.. 4 

Johnsonand quem Union-ct., Old Broad-st., London; & Charlton, Kant l. 32 

Laurence, Scott and Co., Gothic Works, Nor wink 2 

- Mather and Platt, Salford Ironworks, леси — Ө F 24 

3 5 нс e V — 

wo — 

Siemens Bros. '& Co. 7i aost Lade 's-gate, London, 8B. MRNA. A Wooiwich, Kent 6 

EBONITE AND . 

Harburg India Rubber O. Co., J. Winter, 188, London Wall, Wood-st., London 27 

Moseley (D.) and Sons, Chapel Field Works, Ard wiek, Manchester 138 

ELEOTRIO BELLO. | 
Edison and Swan United Electric Light Company, Ediswan-buildings, 96-97, 

Queen- London, E.C., and Bran ehe 2 2 7 

General o Co. e 1855 ueenVictoria-st. London, Il. d. & Salford.. 28 

To Маш Manuf ‚ Helsby, near Warrington ; 11, Queen А 

V . and 020000000 0 0067400006000 4090000 UD ов 1 

оо Co,, 78, 8 ов O0. 8 


ELECTRIC GAS LIGHTERS. 
Edison and Swan United Slectric Ligh’ Company, Ediswan-buildings, мерей, Bn 
Queen-street,London, I. O., and Branches. 7 
General Electric Co., 69 & dad] Queen Vietoria-st London, i. 0; &Balford . 25 


ELEOTRIO LIGHT CONTRACTORS, 
Belliss (0. Ж) & Co, Ledsam-strect Works, Birmingham; and 9, Viotoria 


Brush 'Eng. Co. 49, Vietoris-stteet, London, B. 
| Crom n & Со. , Mansion House- buildings, London а бшш", 24 
Victoria- Westminster, 8. B3 


Davy Electrioal Соп 66, Victoria-street, London, S. W... eo eee 
Easton Anderson & Goolden, Broad Sanct B Sanctuar 2014 40 
AD B Ca, Walter mt атты, road — 


EE London, H. d., eee 


Е.С. 
Со 4, Gt. Winchesler ei, London, E. eme E 


Fowler (J.) and Co., Leeds ; and 6, Lom -— 
. 1 „W. Е. 
Johnson MENS 4,Unien-ct. Old Bzoad-st. Lond. 1. C i $ Bonitos, Dorast, 153 
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ELECTRIC LIGHT CONTRACTORG— Continued. 
Laing, Wharton and Down, 63а, Tow Dond ation, London, W. ——— oo * 
Laurence, Soott and Co., Gothic Works 


Mather and Platt, Salford Ironworks, арг VVV 
Sax (Julius) and Co., Ri unt- street, Store- street, London, W. CC.. 


Siemens Bros. & Co. 15 een Anne's-gate, London, S. W.; r4 Woolwich, Ken 
ELECTRIC MINE EXPLODERS. 
8 emens Bros. &Co., Is Queen Anao's-gato London, . W.; & Woolwich, Kent 
EGLEOTRIO MINING MACHINERY. 
aston, Anderson & coe Broad Sanctuary Chambers, Broad Sanctuary, 
8.W. Works: Erith, Kent...... 
Edison & Swan United Electric Light Company, Ediswar-buildings, 88-87, 
GUNT eee London, E. C., and Branches 
eral El о Co.. 69, n & 88, Queen Victoria-st. „London, Е.С. „& Balford, 
SLEOTRIO TRAMWAY 'SUPPLIES, 
Anderson, A. and J. M., 85, Victoria-street, Westminster, London. S. W. 
ENOINEERS and CONTRACTO 
Boe Ag & Co., Ledsam-st. Works, Birmingham; and „тушо, 
n, е % %% %%% %%% %% %% „% % % % „%%% % „%% „%, „% %%% „% осо % %%% „%%% „%% „% „%% %% ое в 
- British Thomson - Houston Co., o Gannon-street, London, Ec. ad 
py асран Victoria-street, London, Е.С... ee 
"ewe rare B sane onas 
Chloride Electrical Storage Nog Bart 89, V London, 8.W..... 
Clarke, Chapman & Co.,; Newcastle-on-Tyne, A 50, Fenchurch-et., London E.O, 
Connolly » Blackley, Manchester. Agent: С. F. Quicke, 72, 
pavement, London, E.C. вооооососоосоооовооооовооовоооооовоооооооввооо ә е oe 
5 » Mansion 3 London, E. O. 
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40 
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25 
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апа d Chelmsford. 17, M 
"Westminster, 


Davy El Construction Company, 15, Victoria-st., W. 
D -age and Gorham, 66, Vi London, §ö§öÜà1oõꝛ)ꝛ 8 = 
maston, Anderson & pee Bre ad Sanctuary Cham Broad Sanctuary 
8.W Works: Erith, К отосоовоотоовосоорооьвоо ов ооовоооооооо сооооооо о 40 
Electrio Construction Co., N and Dashwood House, ola 
Broad-st., London, E. e сооозвевезеоооосооооооо e „e „ „eee „eee о. ©8208 ов — 
Electrical Power Stor. Oo. »4, Gt. Winchester-st.,London, E.C. ; i eser 40 
Fowler (д. py Сват Leeds, and 6, Lombard-street, London, — == 
(treenw DRIN Armley-rd, Leeds; and 18.8 Сева сао „Lond., 8.W. E 
Co.,37,Martin's-in Ine,Cann оо 
Hindiy E. Bl 8.11 x 5 Lon ЕС; апа Bourton, Dorset.. 
Johnson & Union-ct, Old Broad-st, Е.О; &Charlton,Kent.1, 32 
Laing, Wheto 884 New Bond р КЕЧЕ ЧЕ 
ce, Scott and Co. Toris ДЫ €90606009009009000909000000060*25 2 
Mather and Platt, Baliord Ironworks, anohester .......................... 24 
vor Coulson, 47 King-street, Mile Ead, —— ts N 25 
Nalder Bros. and Co. , 16, Bed Lion Lion-street, . „ 
Rigg. J. H., 48, Skinner-lano, Leeds ..... "re e ke 
Pulsometer Engineering Co., ^ ine Els Iron "Works, Lon don, . W... à 
Вах (Julius) and Co., Store-street, Lond W. ИР Л ЫЕ... 
Siemens Bros. & Co.,13, nA te London B.W. ; & Woo Kent 6б 
Westinghouse Electric Oo., 6$ орбо бае 10 W London, 8. W... 
ENGINE PACKING. 
Willcox (W. H.)and Oo., 84-96, Southwark-street, London, 8. 
* amas. Asbestos Company, Dock House, Billiter-street, London, R.O.—  - 15 
(W.H.8 e & 19, Gt. George- street, London, 8B. W. 
‚ Ledsam-st. t. Works, Birmingham; & 9, Victoria-st 
Brush Electrical E ng Co.; 9, Queen Victoria-street, ‘London Б.О. .. 83 
Bumeted апа Chandler, Canoock 0-449. Engine Works, Hednesford, 14 
Clarke, & Co. Gateshead-on-Tyne ; & р, 0, Fenchuroh-st., Тораов 19 
Olayton & Shuttleworth, Lincoln; and 95, Queen V London, Б.О. — 
Crossley Bros., Openshaw and 10, At. Bride at London, i O — 31 
Davey, Paxman Со. Colchester ;and 78, Queen Victoria-st., London, Е.О. 24 
Mri x Qm rir & rig pen. Broad Sanctuary Chambers, Broad Sanctuary, 4 
or 6: Erith, K. ос20602 96 о о eeeoecsceommeseoeeree 
[ок (4. ry Oo. edat and 15, Lombard stre , London, K . . . — 
bx «wA кемүү, 6,Gt London, 8. W. — 
Hindley, E ueen V feja кан к on, E. C.; and Bourton, Dorset -— 
. Mather and Platt, Salford Ironworks rr „ 94 
Ransomes, Sims, & Jefferies, I ris, Мы and 9, Gracechurch-st., London, Е.О. 25 
Robey and Co., Globe Works, in, and 79, Queen Viotoria-st, I. C.. 4 
Willans and Rob. Rugb "€*990(6099?0e600906€0006€20060€*.00900090682^7970 *€*009t10009200050960€0 — 
ENGRAVERS AND DIVIDERS, · 
Naumann, P., TL, Pentonville-road, London, ĩ³ĩ³¹ê 8 83 
Braham, A. 4 E. Bridge House, 181, NN Victoria-street, London, E. C... 16 
EXPANSION SHEETING AND RINGS. 
нс ded Asbestos Company, Dock House, Billiter-street,London, B. mæ.. 15 
ware Hard Fibre Company, 15. Long-lane, London, E. o.. — 
Moseley (D.) and Sons, Oha Fielà Works, Ard „„ 
11, 68-71 Ohiswell-street don, E. 0. 89 
FITTINGS | FOR ELEOTRIO мант. 
Benham and Froud, 40-42, Chandos-street, Strand, London, W. C00 ' 
Crompton & Co. Mansion House-buildings, London, E.C., and in, 24 
Dorman and Smith, Salfo Manchester ; and London and Gi ”......„„ 27 
. Edison and Swan United o Light Company, Ediswan B , 06-87, 
Queen-street, кодон, БО. and Branches...... e T 
Evered and Co., “85, Drury lane London, W. C.; and B „ 
Genera] Electric ¢ Co, 00 71 & 88, Queen Victoria-st., London, E. СЕБАЙОТ, 35 
Laing d & РЫШ pa, 14, Union Old Phot ig ipea Chariton, Kent}, 83 
Lal ü EDA Down, Sii Не Londo: 5 „ ͤ бесеке. HO 
and» , А. P., Bradbury street, Kingslan одоп, e. оооооооооо фо оо оо од — 
Macfarlane and Co., G 


Phaeton Electrical ‘Company, 61 and 63, Wat'i -street, London, EC Goss 
. 61 * WS 
ufact arrington; and 11, Queen 


€9 Gf 0.8 68 „„ GD 9 6 04 9.0 оз аш 


FLUORESOENT SCREEN Ne. 


Berend (O.) & Co., Dunedin’ House, Basinghall-avenue, London. Е.С. .,... 


Bonnella ( D. & Son, 53° Mortimer-street, London, W. Cee „„ 6% %%% „% %% „6 „ 0 
Cossor, тга don-road, London, Е.С. ............. V 
„ J., 8, 9 and 10, Hatton- -garden, London, R. O @eeeeee ee eee 604 Oe OD е 


Edison & Swan Unitbd Electric Light Compan Ediswan- -buildings, 
Queen-street, London, E. C., and Мал ps ‘ $ — gerere . Га 
Lenrence, soott on 1 TIER» Queen oe 
e ectric Co ueen Viotoria-st., Lond: “E.0.,&8 
GAS LIGHTERS (ELROT 4-5 on on, & altord 


General Electric Co., 69, 71 гу 88, Queen Viotoria-st. London, E. O., & Salford. 


GtNERATORS. 
Cox Taermo-Electric Co., The Cox Laboratory, St. Alban's. Herts 
— шш, een Veter 
rockie-Pell Arc Lamp, 97, en Vic street, London, E.C. ............ 
Dorman and Sn ga ieee and London and Glasgow as oo as on no ae oo оо 
Drake and Gorham, 66, Vi Ves ince ei hi W. 0000 зооовороооов оо оо со 
Edison and Swan United Elec Eleotrio rand Boer Company, . 


Landon: W. к а овоо оо 
71& &&, Queen Victoria-at. London, Маш dates 
Union-ct., ОМ Broad-tt, London; ё 


оосо » е о ees 


— General Electric Co., 
_Tohnson and Phillipa 11, 


Charlton Kent1 
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| om? жы 


7 
25 
‚83 


len; INDIA RUBBER 
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Harburg India Rubber C. Oo., 7 Winter 188, London Wall, Wood-st , Е.О... 
Moseley (D.) and Bons, Chapel Field Works Ardwick Manchester 


INSTRUME 
Berend ао. and Co. Dunedin House, Basinghall-avenue, London, I. .... 
Cham and Hookham, New Bartholomew- street, 5 
898 and Co., Mansion 'House-buildings, London, E.C. & Chelmsford 
Edison and Swan United Electric Light Company, Ediswan-buildings, 88.57. 
Qaeen-stroet, London, E. C., and Branhe sss 
Elliott Brothers, 191, St. n's-lane, London, W. eewee..¶ 
Evered and Co., "27-85, шуш; London, W. C.; and Bir 
Bvershed & Vignoles, Woodfield Works. Harrow-rd., London, W.. 
General Electric Co., 69. 71 & 88, Queen Victoria - at., e E. G.; & Saiford. 
Hicks, James J.. 8, 9 4 10 „Hatton-garden, London, E. Os ca даза жае ва 
Hodges and Todd, 30-42в, Нашра{еяаа-говд, London, N. W 


PAGE 


27 
13 
28 
32 
7, 94 


at 
= 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent 1, nt 


Muirhead and Co , 54, Old Broad - street, F. C.; and E' mers End Kent 
Nalder Brothers and бо., 16, Red Jos street: Ole kane, London. H. C. 
Nalder Brothers and e npa. sad an ое Ch а Hill, London — | E. C0. 


P B. W. Ы І TEXrEPELJ 

гаг „ 66, pe EE „London, E. 

Bax (Julius) and Vos neu "Store-street, London, W. . -e.> 

Siemens Eron and Co Queen Anne Is-gate, e and Wool wich, Kent 
near W e. stony and i, Queea 


White. 
INSULATING MATERIAL. 
Balters o Limite“, 82 and 33 Id ies st, e onana, E. C.; 
London, E. OC, 


Raster (Dj aad Hard Fibre Со, о. 15, ове lane W ks, Ard wi Preeeeovececseceasenre ee of 

ОР. ee оо оз Of GD 

Moeses and Mitahell. Chape » Field Works, Ardwick, Ms ео оо ао оо се со ев оо «о 

Seholzig (Oscar), Deshecol Bous, London, E.C. 

1 83 & 38, Q st., London, B.C.; and Hanley and Tipto 

Ballers acen- on, ап an n. 
Doulton and Co., Lambeth Pottery, London, 8.E. .......... riii 

Ed!son and uad Val United Electric Light Compan 4 Ediswan-buildings, 7480, 


x qu BCs C., and 38 Dray lana уу; "o su 

vered and Co., 0 оп, m.... 
A858 t ‘London, E. Я а Saiford 

In, Cannon-st., Lo 


Genera! Electric Go. lo 88, Queen Y Victoria-st 
Henley's (W. T. Tel. W. 
Johnson 4 P р», 14, Geier. 014 B Broad t., London; & 
Siemens Bros. & Co., 12, Queen Anne’ s-gate Londo don; and Woolwich, Kent. 
Stil (J.) and Sons, London Potteries, Lambeth, 
Telegraph Manufacturing Oo., Hels 
Victorie-street, London, E. O. and 
LAMPS. 
` Berend (O.) and Co., Dunedin House, venue, London, E. C. 
55 Pe с Lamp; 97, Queen Victoria-s t, London, E.C. . 
са! Engineering Oo., 49, Queen Victoria- iba. London, C... 
pran 67, 707 Ta ee London, E. C. А 
Crompton and Со., Mansion House-buildings, London, E. C.; ; & Chelmsford 17. 
ou E ectric Lamp Co, St. Stephen's Chmbra, Та' egraph-*t, London, Е.С. 
Davy Electrical Constraction Co. › 15, Victoria-street, W шыч, 8. n ss 
Dickson, J., 48, Graf`s Inn-road, London, W. Coe... ee 
Dorman and Sinith, Manchester; and London and Glasgow . deans 
Drake and Gorham, 66, Victoris-s London, 8.W. ...................... 
Edison and гкан United Electric ht Co., Ediswan-b uildings, 86-87, 
Queen-stree t, E. C.; and Branches. 6 6 „% 6 6% 6 „„ 66% „„ 66 „ 66 одов оо оооооооровоороовоо ое 
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Goossens Pope and Cow Е Pall Mall Liverpool ................ 
“Жага” Со. —Sole 1 Wilhelm and Co., 114 12, 
Westmoreland bulldie ar dersgate-street, London, E.C. ry 
Holmes (J. врева Со. ewosstie-o ңө; & 17, Soho-eq, London, W 
International Electric Co., 55, Redoross -street, London, E. C. 
а Old Broad-st, Loslou: d & Ghariton 


; and Hanley and Tipton. 


5 2 6 „% „ 6 „% „% %% %% %%% „%%% „%% %% %% го ee 


London, 8. W. с 
‚ near Warrington; ап 


ff аа пч 


В. оо... % „ „„ „ % ne 


ead-on-Tyne; and POTE d London, E.C. 
on, E 


Ge 1 888.0 tere Victoria-st. „London, E K. O.; & Salford. 
LEAD MAOHINER 


Wilson (J. ) and Bon Vuloan Works, Johnstone, Scotland 990000 © © 008 оо 900009 00 006 
LIGHTNING CONDUCTORS. 
Edison & seb United E! e Lizht Company, р S 


"6909900900000 % „ „ „% %% 6%%ꝗ % „„%„%rFrèẽ 6060 


Muirhead and 00. 
Вах (Julius) and W. 
LUBRICANTS. 
House's Electric Cement Co, Vauxhall-road, Liverpool .................... 
: Kingtisher Patent Lubrication Co., Leeds ................................ 
Reliance Lubricating Oil Co., 19 & 30 W ater-la., Gt. Tower-st., London, ЕС. 
. Willoox (Ж. Н.) and Co., 84-96, Southwark-streot, London, 8. 
MANUFACTURING ELECTRICIANS. 
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Queen-street, London, E. C., and Нгаасһев............................... 
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General Electric Co., 69, 71 & 88, uen Victoria-st., London, E.C.,k Salford. 
. Henley's(W. T. ) Tel. Works Co "s-lane, London,and N. Woolwich. 
Johnson & Phillips, 14, Union-ot. 1614 
Laurence, Boott and Oo., Gothic Works, Norwich ооо. 
Lund ‚А.Р , Bradbury street, Kingsland, | „London, ................ 
Muirhe "and Co., 54, Old Broad street, E. C.; asd E'mer's Bnd, Kent...... m 
Nalder Brothers and Co., 10, Red — — Clerkenwell, London, B C. 
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BOOKS ON THE ELECTRICAL 


MOTIVE POWER AND GEARING FOR ELECTRICAL 
(Loud ). G60 pages, 800 illustrations and ever BU ‘Tables of Engineering Data. 
12s. 6d. post free, abroad 13s. 

ELECTRIC MOTIVE POWER. By Albion T. Snell, A. M. I. C. E., 
M. I E.E. Over 400 pager, nearly 250 Illustrations 10s. Cd, 

THE ELECTRICAL TRANSMISSION OF ENERGY. By A. 
М ызда 586 рагез, with 9 Folding Plates and numerous Illustrations. 


ELECTRIC POWER TRANSMISSION. By Dr. Louis Bell. En 


THE ELECTRIC MOTOR AND ITS APPLICATIONS. B 
Martin and J. Wetzler (with an 3510 зан ou the Development of the 
Motor since 1888, by Dr. Louis Be Third edition. 

ill ns. 12s. €d. post free. 

TRANSFORMERS FOR SINGLE AND MULTIPHASE 
CURRENTE By Gi bert Kapp. Translated from th» German by the 

author. 66. 


ун 
uarto, 315 pages, 363 


TRANSMISSION OF ENERGY. 


ELECTRIC TRANSMISSION OF ENERGY, AND ITS TRANS 
FORMATION, SUBDIVISION AND DISTRIBUTION. By Gisbert Карр. 
Fourth Edition, 108. 6d. 

POLYPHASB ELECTRIC CURRENTS AND ALTERNATE 
CURRENT MOTORS. By Prof. Silranus P. Thompson, D.Sc. 12s. 6a. 


ON THE DEVELOPMENT AND TRANSMISSION OF POWER 
FROM CENTRAL STATIONS. By Prof. W. C. Unwin. 10s. nett. 


ELECTRIC TRANSMISSION HANDBOOK. By F. P. Badt. 4s. 6d. 
ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Edited by Allgemeine Electricitáte Gesellschaft, Berlin. 12s. 64. 


ON THE CALCULATION OF NETWORKS FOR DISTRIBU- 
TION OF POWER BY CONTINUOUS AND ALTERNATING CURRENTS. 
By Н. Cohen. German edition, 1s. 94. 

UNTERSUCHUNGEN ÜBER DIE Se ii abl DER 
ELEKTRISCHEN KRAFT. By the late Dr. Н. Hertz. EO xi 


WORKS ON ELECTRIC TRACTION. 


MOTIVE POWER AND GEARING FOR ELECTRICAL, 
MACHINERY. Ву E. Tremlett Carter, C. E., M IL. E. E., F.R.A.S, &o, 650 
pares, 200 Illustrations and over 80 Tables of Engineering "раќа, Price 12. 6d. 
post free, abroad 1! s. 

THE ELECTRIC RAILWAY IN THEORY AND PRACTICE. 
By Oscar T. Crosby and Louis Bell, Ph.D. New Edition, fully illustrated, 11s. 

ELECTRIC RAILWAYS AND TRAMWAYS ; their Construction 
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Should: the speeds of cable drum and ejector fail to tally, the 
officer in charge must arrange to increase or decrease that of 
one or the other. This device is very ingenious, but it seems 
to us exceedingly “ ticklish ” and liable to go wrong at critical 
moments, thus bringing about the very catastrophe it is 
intended to avert, and this applies more especially in regard 
to the tangential sheave, with its risk of slipping and fouling 
the cable bight. 

The means depended upon for speed indication is another 
weak point in the scheme. We quote the authors themselves 
upon this all-important matter, the italics being our own: 
"It may, however, be briefly described as an instrument 
which enables the rate of speed as registered by the loy to be 
indicated to the driver with such a plus or minus reading as 
shall cause proper allowance to be made for tides, £c." How is 
this to be done? We do not know whether Mr. SwEL:. is 
aware that at ordinary paying-out speeds the patent log is 
absolutely useless for the purpose of regulating slack. Cable 
engineers generally would welcome a log which could be trusted 
to register correctly the ground distance covered under all 
conditions of current or tides, and would rejoice were 
tide calculation possible from a ship's chart-room, as Mr. SNELL 
appears to suppose is feasible. If we mistake not, the only 
means which have been found practical for measuring. the 
actual ground distance covered by the ship is the method used 
by Messrs. Siemens of laying simultaneously with the cable, 
and as taut as possible, so as to avoid slack, a steel piano wire 
of about 22 S. W. G. We quote the authors again in speaking 
of the controlling arrangements : All orders telegraphed by the 
bridge to the main or propelling engines would be made to also 
ring up the chart-room and cable delivery engine-room, and there 
show the nature of the orders, thus putting the people in a state 
of readiness which would be very handy in case of a change 
of speed impending. It should also be possible for the cable 
machinery driver to signal the main engine-room in case of 
any emergency arising from trouble with his own mechanism." 
Surely we have here а case of too many cooks. А general 
and rather confused description of the controlling system pre- 
cedes the above quotation. Further on Mr. SneLL describes 
specifically his method of cutting the cable in case of need, 
but tells us that unless the parting lever be at once removed 
the cable is ** continually cut off liko a string of sausages." 
According to him the cable may be buoyed at full speed, and 
further by laying it across а hawser suspended in the water 
between two buoys or between two other vessels it can be got 
hold of again without delaying the vessel. This seems to us 
а vague and impracticable idea, and we quite fail to grasp it. 

In Mr. SsErr's “small unit system of carrying cable the 
cable is coiled upon several smaller drums arranged in two 
columns. In this arrangement the cable is wnreeled or drawn 
off from the drums under a certain amount of tension. A 
horizontal guide-wheel or sheave carried on a rotating arm 
receives the cable as it is drawn off, and passes it on to a 
second sheave. The twist put into the cable in winding it on 
the drum must, of course, come out in the unwinding. Ob- 
viously, on the depletion of one drum, the bight between it 


and the drum next in succession must be cleared from the 


first mentioned sheave, but neither the context nor the diagram 
show clearly how this is done. Again, notwithstanding all 
the wealth of details, nothing is said about testing arrange- 
ments, or as to how electrical contact is made and maintained 


between the rapidly rotated cable drum and the testing and 


signalling apparatus. Does Mr. SwELL propose to place his 
electrician and operator and his testing and speaking apparatus 
one and all upon the drum itself, to be revolved through pate 
with it? 


In the concluding portion of the Paper the authors devote 
themselves at considerable length to the fascinating subject of 
inductive telegraphy, and quote experiments of eminent author: 
ities in this field. As regards short distances, Mr. SNeLL’s 
remarks would seem to be rather an argument in favour of 
some method of dispensing altogether with cables. Promi- 
nence is here given to а method of inductive communication 
between ship and shore, or between ship and ship, by means 
of a loop of cable dropped overboard from the ship or ships 
along the line of a laid cable, which strikes us as offering 
peculiar difficulties, and to be very unrelinble, more especially 
in deep water. For the rest we doubt whether any system of 
ship to ship telegraphy would find favour with naval men, 
which involves the laying of special cables or insulated wires.. 

Mr. SĒeLL prefaces his Paper by stating that its object is to 
elicit an opinion as to whether it would be an advantage to a 
naval commander to be able to establish communication with 
& base or outlying pickets of ships. If he mean by his system, 
we feel assured the answer of those competent to judge will be 
in the negative. Ingeniousas the sclieme is, yet in its present 
state it bristles with practical difficulties which will be apparent 
to any cable engineer. Mr. SELL would have best elicited 
the expression of opinion he desires on the advantages of his 
methods had he brought the matter before a technical body 
such as the Institution of Electrical Engineers, where it might 
have passed through the chastening fire of expert practical 
criticism. 7 


ARMATURE REACTION AND THE THEORY OF 
_ COMMUTATION. 


BY C. C. HAWKINS, M. A., A. I. E. E. 
(Continued from paye 42.) 


The Sayers’ Armature.—We now pass to the “ regenerative " 
dynamo invented by Mr. Sayers. In this by a particular 
method of winding the connections of the armature sections to 
the commutator segments, the reversal of the current is 
effected in a novel manner, the object being to enable us to 
place the brushes so that the diameter of commutation is near 
the trailing pole-tips. When the brushes are shifted backwards 
from their position on the neutral line, as in Fig. 10, the first 
effect is to gradually restore the E.M.F. which would be due 
to the cutting of the unmodified field. The number of back 
ampere-turns is diminished and the cross ampere-turns are 
increased, making the displacement greater. The wires between 
DC and mn, and on the leading side of D C, become passive 
inductors, generating a back E. M. F., but the total strength of 
field is increased as the lead is reduced, and the consequent 
greater activity of the wires under the trailing pole-tips more 
than counterbalances the passiveness of the wires immediate] 
ahead of DC. When D С is brought back to the vertical line 
of symmetry, there are no back ampere turns, and the case is 
that of Figs. 7 and 8, which have been already discussed. 

lieaction with Trailing Brushes (1) оп the Basis of two Super- 
pose I'ields.— Directly, however, that we bring D C behind У S, 
a new state of affairs arise. Taking the two fields separately, 
the wires within twice the angle of trail become forward 
ampere-turns increasing the strength of the symmetrical 
field. As before, all wires within 2A are inactive so far 
as any E.M.F. obtained from the unmodified field is con- 
cerned, but now as opposed to our preceding case so far as 
they cut the field due to the cross inductors, they give a 
back E. M. F., or aro “passive inductors (Fig. 14). Thus 
it is impossible to obtain any increase in the total strength 
of field unless the wires which produce it are passive inductors 
so far as they are inductors at all. Our original statement 
that it is impossible for an active inductor carrying a steady 
current to also cut its own lines or becut by them in the sense 
of increasing its E.M.F. is therefore justitied. The advisability 
of working with a backward lead (the sparking difficulty being 
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assumed to be overcome) is determined by the question whether 
the increased E.M.F. of the cross inductors, due to the mag- 
netising of the field by the forward passive inductors, more 
than counterbalances the back E.M.F. in the forward turns 
and the loss of E.M.F. in them due to their not cutting the 
external unmodified field usefully. For any given design 
there is, in fact, a maximum E.M.F. obtainable out of the 
armature and dependent on the position of the brushes. If the 
diameter of commutation be on the horizontal line, and ahead 
of V S, there is no net E. M. F., and the field is simply that of the 
external winding. As the diameter of commutation is brought 
back the E.M.F. rises, and the current, until the unmodified 
field is reproduced, when commutation is performed on the line 
of symmetry ; if brought still further back the total number 
of lines reaches а maximum at a certain point, and again is 
restored to its value for the unmodified field when the diameter 
of commutation is 90deg. behind V S. The angle between the 


Fic, 14.— Backward Trail in Dynamo in relation to Cross- field. 


pole-tips, in fact, decides when the maximum strength is 
reached. If the diameter of commutation be taken past the 
trailing pole-tips the inactivity of the magnetising turns, and 
the back E. M. F. which they generate, more than counter- 
balance their effect in increasing the field. 


(2) On the Basis of liesultant Field. If we consider the re- 
sultant field, then, as the diameter of commutation is brought 
back bebind the neutral line, the cross magnetising forces are 
increased, but the field becomes stronger owing to the reduction 
of the demagnetising force of the back ampere-turns. As 
these two effects proceed side by side the neutral line of 
resultant field practically remains fixed ; if anything, it recedes 
backwards, or the distortion is reduced in amount. If the 
diameter of commutation be brought back to V 5, the case is 
that of Fig. 8. If the diameter of commutation be brought 
further back, the passive wires producing a back E.M.F. are 


Fro. 154.— Trail of Brushes equal to Angular Displacement of Field. 


increased, since they are now on both sides of VS; but their 
forward magnetisation of the field more than counterbalances 
the back E.M.F. which they themselves produce. If the 
diameter of commutation be brought back on the trailing side 
to the same angle ав п on the leading side (Fig. 154), all the 
wires within 2A are passive inductors, and, so far as they have 
в cross effect, lessen the distortion. If brought still further back 
(Fig. 155) some of the forward turns, i.e., 7, 8, become active 
inductors ; but the greater passiveness of the wires near the 
trailing pole-tips, 1, 2, balances the forward E. M. F. of 7, 8, во 
that the wires which are forward magnetising loops can never 
as a whole produce any useful E.M.F. in themselves. It will 
now be evident that in our opening statement a tacit distinc- 
tion was there drawn between whet for want of better names 


we call active inductive and passive" inductors. All the 
wires on the armature are inductors since the lines shade off 
gradually between the poles, and there is no neutral space, 
although there is a neutral line. But in a Sayers dynamo 
certain of the wires are passive inductors 80 far as they are 
cutting the fringe of lines between the poles. If, therefore, 
we wish to get the best results out of a Sayers dynamo 
design, we must reduce the air-gap so as to have as weak 
a field as possible between the poles, or a very sharp dimi- 
nution in the lines as we pass away from the polar edges. 
This is effected by а slotted or tunnel-wound armature with 
a short air-space. Then the loops within the angle 2A become 
practically purely direct forward magnetising loops. Should 
there be any fringe of lines cut by them they are passive 
inductors, and the functions of a magnetising wire and an 
actively inductive wire can never be combined. 


Self-exeitation from Armature Winding alone.—The fringe of 
lines between the poles being negligible, the forward magne- 
tising loops on the Sayers armature, though wound on the 
armature and moving with it, are on exactly the same level 
as the stationary winding on the field:magnet. Or, again, 
if there be initial magnetisation present in the iron circuit 
to start the action, they may form the only magnetising 
winding. An armature which itself excites the field is, 
therefore, neither more nor less wonderful than an ordinary 
self-exciting dynamo. The lines of the resultant field which 
are cut by the magnetising loops cannot be divided, part being 
said to be due to the field magnet coils and part to the arma- 
ture coils; but when the magnetising loops do cut any such 
lines the only effect is to produce a back" E. M. F., and they 
can in no way actively add to the Е.М.Е. themselves. 


Кто. 155. — Trail of Brushes greater than Angular Displacement of Field, 


Line-Linkaye as an Alternative to Line-Cutting.—Free use 
has been made in the above of the idea of line-cutting as the 
origin of E.M.F. It has, however, been argued that ultera- 
tion in the number of lines linked with a circuit is the truer 
point of view, since there is no evidence that what we have 
called the ‘‘ inductor,” or actively inductive,” portion of a 
loop is more active than any other part of the closed circuit, 
which must be present in order for us to find the existence of 
an E.M.F. It has to be admitted that there is logically no 
proof; yet both the line-cutting and the linkage views are and 
must be equally true, since they are one and the same, and in 
all cases reducible the one to the other; if the lines looped 
with the circuit are altered in number, some portion of the 
circuit must have been cut by them, as they alter; even if 
there be no motion, and the lines simply grow or decay, as in a 
transformer, it follows from the nature of lines that the growth 
or decay is by expansion outwards or contraction inwards, 
and not by sudden creation or blank extinction. Thus each 
person is free to choose whichever point of view he finds 
most convenient. It remains, therefore, to shortly indicate 
how our previous results are to be expressed from the linkage 
point of view. The self-evident axiom from which we started 
then becomes the statement that the steady current in a loop 
moving through an external field can cause no alteration in 
the rate of change of the lines linked withit. In the curiously 
involved system of a continuous-current armature formed by 
a series of loops, the steady current of the system can cause 
in any one loop an alteration in the rate of change of line- 
linkage; if the diameter of commutation be on the line of 
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5 some leepe become more active and others less so, 
the total result on all the loops being precisely nil. If DC be 
shead of V S, and on the neutral line, as in the ordinary 
dynamo, the lesser rate of change in some loops is »ot com- 
pensated by the greater activity of the others, and the effect 
is а decrease of the E.M.F. for the same external excitation. 
If DC be behind VS as in the Sayers dynamo, the rate of 
change in some loops is increased by the magnetising action 
of other loops ; but these latter loops themselves, so far from 
being active, actually generate a small back E.M.F. 


Sparking a Question of Misplaced Enerqy.—We now turn 
to the question of sparking and the position of the brushes in 
an ordinary dynamo. 

Sparking at the brushes being a question of electrical 
energy appearing in an undesirable place must be attacked 
from the energy point of view. 


Displacement of Field as Storing Energy.—Taking a single 
loop carrying current on a rotating two-pole armature, let us 
regard it at the moment when it is situated on the diametric 
line of the resultant field due to itself and the field winding, 
where the lines bifurcate into two groups passing round by the 
two opposite halves of the armature core (Fig. 16); then no 
lines of the resultant field pass through or are linked with it. 
Yet the current in the loop has a certain electromagnetic 
momentum, and if it is acting as a dynamo and its rotation 
could be instantaneously stopped, its current would persist for 
a short time and only gradually decay. The explanation is 
that energy has been stored up in the distortion of the field, 
by reason of which the lines traverse a path of greater reluct- 
ance than they otherwise would, and this amount of energy 
will reappear when the armature’s rotation is stopped. The 


Fic. 16. Storage of Energy by Displacement of Field, 


lines will then leap back and resume the distributien that they 
would have if the loop were absent, and in so doing they cut 
the active sides of the loop and produce the diminishing for- 
ward E.M.F. to which the gradual fall of the current corre- 
sponds. Thus the distortion of the field corresponds to the 
inductance of the loop just as was shown to be the case with a 
straight core in Fig. 2. This suffices to prove that in the 
excited dynamo delivering current energy has been stored in 
two ways; part corresponds to the energy stored up in the 
creation of the total number of lines of the field, and part cor- 
responds to the energy stored up by the distortion of this field 
by the armature current-loops, the iotal number of lines not 
being affected by such distortion. The two portions are not 
strictly divisible, but our object is to emphasise the fact that 
distortion of field by an armature means stored energy quite 
as much as the mere presence of а certain total field. 


Separation ef Full- Current Inductors and Short- Circuited 
Loops.—Starting from this fact, an examination of the process 
of commutation will consist in & careful consideration of the 
effect produced on the stored energy, first, by rotation of the 
loops carrying the full current, and then by rotation of the 
short-circuited loops through the small are which corresponds 
to the time of short-circuit by the brushes. An examination 
of the two separately will throw light on what happens when 
both are combined. We assume that the width of brush is 
equal to the width of one segment, plus one insulating strip of 
mica, and that there is an even number of commutator seg- 
ments with one loop of winding to each, so that two loops are 
short-circuited simultaneously, one by each set of brushes. 


(To be continued.) 


DISTURBANCE OF SUBMARINE CABLE WORKING 
BY ELECTRIC TRAMWAYS.* / 


BY А. Р. TROTTER. 


On August 6, 1896, the electric tramway service in Cape Town 
was opened, the cars running from the boundary of the suburb of 
Mowbray to the corner of Darling-street and Adderley-street (see 
Fig. 1). The rails are 81lb. to the yard, and are double-bonded 
with Chicago bonds, except between Adderley-street and the 
Tramway Works where the track is double and the rails are triply- 
bonded. A test made on September 2nd showed that the fall of 
volts on the rails was from half а volt to about one volt. From 
two to three-tenths of an ampere passed between the earth plates 
at the works and the dynamos. ‘Lhere are two earth-plates, but 
by a mistake only one wire was brought from them. A test made 
between the earth plates and the feed service of the boilers showed 
that 2 volta caused 24 amperes to pass. The works are about 
1} miles from Adderley-street. 

The submarine cable is laid in a loop round Table Bay (Fig. 1) 
in order to avoid anchorages, and is landed at the foot of Adderley- 
street at а cable hut. From this hut a pair of cables are laid under 
the street to the Standard Bank at the corner of Adderloy-street 
and Darling.street, a distance of about 430 yards. The oftice of 
the Eastern and South African Telegraph Company is situated in 
the Standard Bank building, and looks out on to Darling- street. 
The first mile of the cable is at a mean distance of about half. a- 
mile from the tramway. 

As soon as the tramway service began, the working of tho siphon 
recorder was found to be seriously disturbed. Numerous ‘‘ kicks” 
occurred, and these being superimposed on the received signals, 
made it difticult and often impossible to decipher them. On 
August 14th I visited the office of the Cable Company with the 
Postmaster-General, and witnessed the disturbances. The then 
terminus of the tramways was almost immediately opposite the 
window of the Cable Company’s office, and the movement of the 
driver's hand on the controller of the car could be watched while 
standing by the siphon recorder. We waited until a car started, 
and simultaneously with the movement of the handle of the con- 
troller, a kick was recorded on the slip. In a report to the 
Postmaster-General, dated August 16th, 1896, I suggested that 
the disturbance might be due to the direct leakage of current, 
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Fic. 2,—Starting and Stopping Kicks. 


owing to the use of the earth as a return by the tramway, or to 
induction owing to the proximity of the cable ; and that the first 
aught be removed by tho use of an earth at a considerable distance, 
and the second by an equal and opposite induction. I proposed a 
series of systematic experiments. e. 

I am informed that, with the co-operation of the Post Office. a 
number of earths were tried. А telephone line to the top of Signal 
Hill, a telegraph wire run down to the sca at Sea Point, and ter- 
minating in an earth plate in the sea, an earth at Observatory, 
31 miles from Cape Town, an earth-plate in the Alfred Docks, an 
earth at Durban-road 12 miles from Cape Town along the main 
line of the railway, an earth-plate near the cable hut, an earth 
in the gran of the Standard Bank, and the rails of the tramway, 
were all tried alone, and in parallel with the sheath of the cable, 
No reduction of the disturbances was found, and on the whole, 
the ordinary earth on the sheath gave the best results. 

On August 26th I was invited to take part in the experiments by 
Mr. T. Cassidy, Superintendent of the Cable Company, at Cape 
Town. Before dealing with the experiments I will briefly describe 
the nature of the disturbances. 

The cable was sometimes connected to Mossamedes, I am 
informed that the length is 1,383°526 knots, and the resistance 


8,820 ohms. It was sometimes put through to Loanda, 630 knots 
up the coast. It is worked with 35 cells and & condenser of 60 
microfarads. The resistance of the coil of the recorder is 500 


ohms. In sending, it is shunted with one ohm. No disturbances 
are perceived during sending. In receiving, it is sometimes 
shunted with 6,000 ohms. 

As this is a matter which concerns tramway engineers as much as 
cable men, and as the former have little opportunity of aoquainting 
themselves with the work of the latter, it may be worth remark- 
ing that such a cable as this one is always worked through con- 
densers, for the purpose of cutting off earth currents. А paper 


tape 16mm. wide, is drawn at about 10mm. per second under а 
— ————— — Р 
* Paper read before the Institution of Electrical Engineers, May 13th. 
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A second kind of disturbance is shown in Fig. 3, and may be 
called a splash.” The siphon is often thrown right off the paper. 
but the instrument has never been daniaged. A disturbance of 
this kind is comparatively rare. S» far as I have observed, it 
always begins downwards. It is therefore probable that it is due 


siphon which is kept in motion by an electric vibrator. It is worth 
noting, for examination of the details of the disturbances, that the 
vibrator in the present case gave about 32 dots per second. 

The kicks are of three kinds. The firat, the starting and 
stopping kicks are shown in Fig. 2. A starting kick for a car 
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to the sudden switching on of a considerable current. It is more 

or less sharp-pointed, and the rebound is sometimes greater than 

the first swing ; both of these features are, I believe, mechanical. 
The third kind of disturbance is а comparatively small and 


between the Works and Cape Town resembles the signal for an N. 
The first swing is below the line, and falls to about 2:5 to 3mm. іп 
about 0:2 of a second. This delay is due to the inertia of the 
working parta of the instrument, This swing is followed by a 
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Fie. 5.—“ Splash.” Fic, 4.—Artificial Kicks. Contact maintained for about one second and two seconds, Clark Cell through 100,000 Ohms. 


swing above the line. This is simply a mechanical over-shoot of | irregular quiver of the line, and is probably due to the jumping of 
the instrument. It is generally about three-quarters of the | the trolley at insulators and points, and perhaps to sand on the 
amplitude of the first swing. A third and even fourth swing is | rails. 


ar 


Fic 5. -Upper Slip Telephone Wire. Lower Slip (travelling rather slower), Cable. 


sometimes seen. Such a kick is due to the switching on of about In order to form some idea of the magnitude of the disturbing 
20 amperes by putting a controller on a car to the first notch. A | currents in the cable, the siphon recorder was at my request dis. 
stopping kick is reversed; and resembles the signal for an A. Its | connected entirely from the lines, condensers and instruments. I 
amplitude depends on the eurrent which happened to be passing at | then connected a Clark cell through 100,000 ohms, and applied it 


the moment of breaking. direct to the instrument, under its ordinary conditions of shunt 
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and control. Quickly snapping the contact gave a kick closely 
resembling a starting kick. The first swing was 2mm. Holding 
down the contact, the line settled down after one or two small 
oscillations with a permanent displacement of 1°7mm. (Fig. 4). 

As the various earths had failed to reduce the disturbances, and 
as there was no cable ship at Cape Town to lay an earth out to sea, 
I attempted to apply an equal and opposite induction. I arranged 
with the Post Office for the use of а private telephone line from 
Саге Town to Mowbray, running alongside the tramway for 2} miles 
and a distance of about 1} miles beyond the terminus. This line 
was almost useless to the subscriber on account of the disturbances 
caused by the tramway. On August 27th this line was earthed at 
Mowbray, and was connected through the usual condenser of 60 


Fic. 6, 


microfarads with the siphon recorder at the cable office, and was 
earthed ол the sheath of the cable. At the same time another 
recorder at the cable hut was connected, also through the usual 
condensers, to the core and sheath of the cable. The instruments 
were run simultaneously, and the time was marked at every ten 
minutes on each slip, and these were afterwards compared. Every 
disturbance on the cable was clearly repruduced on the telephone 
line, with an amplitude about five times greater. Not a single 
kick on the cable failed to be represented also on the telephone 
line, but many of the smaller ones on the telephone line were not 
visible on the cable slip on account of their small amplitude (Fig. 5). 


' 


— 


A marked difference between the kicks produced by the telephone 
line and those produced by the cable is worth notice. It may be 
seen in Fig. 5 that the telephone kicks are always sharp pointed, a 
simple kick never has any sign of a rounded top, and there is 
seldom any trace of a rebound. I had no opportunity of examining 
this more fully. It did not strike me until later that the absence 
of any overshoot may be due to the relations of the inductance, 
capacity, and resistance of the line. At first I thought that the 
rounded top of the ordinary kick, Fig. 2, was due to the capacity 
of the cable, but Fig. 4, in which no condenser was employed, 
shows that this is not the case. The discharge was evidently not 
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instantaneous, but the fact that the line does not drop to zero until 
0:2 to 0:3 second does not indicate that the current died away at 
the same rate. If the current died away twice as fast, or even 
three times as fast, it would probably check the swing in this 
manner. The metallic resistance of the telephone line calculated 
from the gauge of the wire (No. 18 bronze) is 280 ohms, and I under- 
stand that the resistance of the whole circuit may betaken at about 
800 ohms. I fail to understand how the conditions of the tele- 
phone line could produce any appreciable prolongation of the dis- 
charge, but it is possible that the overshoot of the kicks on the 


cable may be due to the fact that the resistance of that part of the: 


cable which is being affected is small, and that the length affected 

is short. There is no material difference between the recorders. 
The next day, А t 28th, was wet, but no difference was 

observed in the disturbances, An attempt was made to earth the 
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cable through the telephone line, but owing to some mistake about 
the connections of the condenser, the zero wandered. On August 
29th the experiment was repeated, the connections being made as 
in Fig. 6. The siphon recorder, protected on each side by con- 


E 


October 6th. 


Fic. 15.— Harthed at Salt River. 
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densers of 60 microfarads, was connected to the sheath of the cable, 
and to the telephone line, this line being earthed at the far end. 
The telephone line gave kicks as on the previous occasion. The 
instrument was then connected to the core of the cable through a 
condenser in the usual way, and earthed to the sheath. The cable 
was through to Mossamedes, and the usual kicks were observed 
(Fig. 7) shows the connections. 

An auxiliary and disturbed earth was then connected by putting 
the telephone wire to the sheath through a resistance. A rheostat 
was also placed in circuit with the cable, and these resistances were 
varied (Fig. 8). In order that the kicks might be comparable, 
signals were made from the window of the cable office to the driver 
of any car that happened to be standing at the terminus. The kicks 
were not 9 у reduced in amplitude until 100,000 ohms were 
introduced into the telephone line, or 8,000 into the cable circuit, 
the latter being, of course, an impracticable condition for working. 

In order to study more closely the nature of the disturbances, the 
tramway companies arranged for a night test, and the programme 
which was suggested in my report to the Postmaster-General, of 
Angust 16th, was carried out. On August 31st, at 11:45 p.m., the 
cable being put through to receive from Loando, and the tramway 
service being stopped for the night, a tram car started from the 
works to Mowbray. According to a previous arrangement it. 
soppe at Woodstock at 11:55, at Great Moore-street at midnight, 
and arrived at Mowbray Hill at 12:10. It then returned and 
stopped at Salt River at 12:30, and Castle Bridge at 12:40, arriving 
at the end of Darling-street a few minutes later. The time was 
marked on the slip at every ten minutes, and the stoppings and 
startings were clearly recognisable. Two points were clear—first, 
that the amplitude of the kicks was in proportion to the distance 
of the car from the works, but rather greater on the Cape Town 
side ; and second, that the direction was reversed when the car 
had passed the works. 


Fic. 11. 


An important experiment suggested һу Mr. W. В. Rommel 
was carried out after this run. A feeder buried in the street was 
connected to the negative pole of the dynamo at the works, and a 
branch from this feeder was brought into the cable office. A 
rheostat was connected, and currents varying from 40 to 100 
amperes (at 500 volts) were sent through the completely insulated 
circuit formed by the feeder and the trolley wire. No kicks what- 
ever were visible, and the line remained perfectly straight. The 
cable was through to receive from Loanda with the usual con- 
nections. 

A line was then run out to the rails in the street, and currents 
were sent by means of the rheostat ; they produced violent kicks, 
a current of 40 amperes sending the siphon off the slip. 

On September 3rd, as a supplement to Mr. Rommel's experi- 
ment, the siphon recorder was at my request connected direct to 
the core and sheath of the cable, without condensers. The cable 
was through to Mossamedes. The character of the disturbances 
was somewhat altered; the return was, as might be expected, less 
prompt, and there was no mechanical rebound. Owing to the 
inertia of the instrument, the maximum deflection was reached in 
about 0:3 of & second, and a deflection of 3mm. died away in about 
0'7 of a second, and returned to the zero line (Fig. 9). The zero 
line without condensers was by no means straight, but it was sufti- 
ciently so to indicate that the disturbances were in all probability 
due to induction and not to direct leakage. If time had permitted, 
experiments without condensers would probably have thrown some 
light upon the real nature of the disturbances. 

On September óth a telephone line to Salt River, a distance of 
21 miles, and at an average distance of 200 yerds from the railway 
(nowhere less than 100 yards) and about 350 yards from the tram- 
way, was used for an earth. Besides the usual tramway kicks, a 
continual vibration due to the railway and Post Office telegraph 
lines (especially the quadruplex) which run along the railway were 
recorded on the tape, but not nearly so remarkable as in the case 
of the Durban-road earth, already alluded to (Fig. 10). I regret 
that this experiment was not repeated with the condensers removed, 


in order that the effect of earth currents might be distinguished 
from induction. г 

Another attempt was made on September 15th to neutralise the 
disturbances by means of an equal and opposite induction. Mr. 
Shaw, of the staff of the ‘‘Great Northern” cable ship, was present. 
The telephone line to Mowbray and the sheath of the cable, and 
the siphon recorder were connected up through a rheostat, so that 
resistance taken out of one earth could be added to the other 
(Fig. 11). It was expected that a point would be found at which 
the disturbances would be reduced to zero, and that beyond this 
they would be reversed ; but neither reduction nor reversion could 
be obtained. 

On September 15th I made а report to the Postmaster-General 
upon the results of the experiments, and summarised the five 
courses which might be adopted. Ist: Make a remote earth con- 
nection by means of a telegraph line (this has been so far unsuc- 
cesssful) 2nd: Neutralise (this has also been unsuccessful). 
3rd: Prevent all leakage (this is impracticable). 4th: Reduce 
abruptness of change of current; recommended if Nos. 1 and 2 
fail. 5th: A last resort, but a sure one; lay a few miles of new 
two-core cable across the bay. 
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Mr. Shaw continued to make experiments, at which I was not 
present. I understand that they were not successful. On 
October lst the tramway was opened to Sea Point (see Map), and 
the increased traffic resulted in a marked increase in the number 
and in the amplitude of the disturbances. The operators had begun 
to read the signels in spite of the kicks, but after this date the 
signals were almost always illegible while the trams were running. 
In order to try a still more remote earth, a military telegraph line 
was run under the superintendence of Capt. O’Meara along the 
shore of the Bay to the point marked A on Fig. 1, and was ter- 
minated there with a copper plate in the sea. The result is shown 
in Fig. 12. On October 3rd the disturbances appeared to be 
reduced, but on October 5th, a public holiday in Cape Town, they 
were as bad as ever. It has been noticed that the amplitude of the 
kicks is much greater on some days than on others, but this 
variation has not been traced to the changes of weather, and may 
be due to nothing more than heavy trattic. Other experiments were 
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made with a differential choking coil by the Cable Company's staff, 
and earths at the point A and at Durban-road, 12 miles from Cape 
Town, along the railway, were tried, both separately and in shunt 
to the sheath, but without any promise of success. A sample of the 
slip taken at one of these experiments is shown in Fig. 13. 

Early in October the cable was duplexed at the station, but no 
appreciable difference was noticed until, as I am informed, at the 
suggestion of Mr. H. A. C. Saunders, on December 24th, it was 
put on duplex connections with the artificial line at the cable 

ouse, as shown in Fig. 13a, from which date until January 14th 
the whole of the traffic was carried in a satisfactory manner, during 
the interruption of the alternative route on the East Coast. On 
the restoration of the East Coast route the Company discontinued 
this plan of working, as it was only a makeshift, and very incon- 
venient. The cable was not actually under duplex conditions— 
that is, the Company could not work duplex—the artificial line 
being only used as an adjustment to counterbalance the disturb- 
ance on the cable. 

The only remaining method was to lay a length of new cable. 
Three ways of employing such a cable present themselves. First, 
the old cable might be picked up and landed at a hut on the other 
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side of the Bay, and two cables or а two-core cable laid from that 
hut to Cape Town. Second, а two-core cable might be jointed to 
the old cable at some five or six knots diatance from Cape Town, 
one core being spliced to the core of the old cable, and the other 
being connected to the sheath. The third way is simply to lay a 
cable over the old one terminating in an earth plate, or joining the 
core to the sheath. 

No steps could be taken until the ** Great Northern " arrived at 
Cape Town. The cable was laid under the superintendence of Mr. 
Harold W. Ansell on January 20, 1897. The end had been sealed. 
The sheath and core were connected to the instrument at the cable 
hut, and I am informed that kicks in all respects s'milar to those 
of the old cable were recorded. An attempt was made to neutralise 
or reverse the disturbances in the old cable by means of those in 
the new one, but without success. On January 22nd an earth 
plate was attached to the end of the new cable, and to the great 
satisfaction of those who were present, a nearly continuous line 
was drawn by the siphon (Fig. 14). A few kicks of an amplitude 
of rather less than one millimetre were visible. Later in the day 
the earth plate was removed and the core was soldered to the sheath 
and the end was sealed to keep the sea water from the soldered 
joint. This arrangement is shown in Fig. 144. "The length of the 
new cable is about 5 knots, and it was laid as nearly as possible 
over the old one. Since that date the traftic has been resumed and 
no appreciable disturbances have been noticed. 


At the first series of experiments Mr. T. Cassidy, Mr. H. Spetch, 
and one or more of the Cape Town staff of the Cable Company were 
present together with Mr. W. B. Rommel, engineer of the Cape 

own Tramway Company; Mr. E. G. Jones, late electrical 
engineer of the Cape Town Corporation, and now resident engineer 
of the Tramway Companies ; Mr. B. Bayly, metropolitan district 
engineer and surveyor of the Post Office; and myself. On the last 
occasion Mr. A. Worswick, engineer of the Port Elizabeth Tram- 
way, was present, Mr. Rommel being away. 

In the course of these experiments enough theories have been 
propounded and cures proposed to fill а volume. To non-cable 
electricians it is not easy to see why such disturbances should not 
be cancelled by means of an equal and opposite induction. "There 
appears to be no difficulty in getting an opposite one, and it would 
seem that by shunts and resistances it could be made «qual. The 
difficulty seems to have been that while it was possible to produce 
differences of potential, there was no point within several miles as a 
pointd'appui wherethe potential wasfixed. The distributed character 
of the induction is such that no useful effect could be produced by 
a small current shunted from the main current leaving the station. 
The sensitiveness of the siphon recorder to neighbouring telegraph 
currents introduced further difficulties when a good earth was sought 
Many other very interesting investigations might have been made 
had time permitted, such as the distribution of the current which 
caused the induction, especially out at sea. 

Surprise has been expreased in Cape Town that the Tramway 
Company should ‘‘allow so much current to run to waste into the 
sea that some of it gets into the submarine cable." A sufficient 
answer to this is that the current causing the disturbance is about 
а twenty-millionth part of the average current generated at the 
works. But, seriously, the magnitude of the primary current 
which induces the secondary current in the cable is very difficult 
to estimate. The 2 or 3 amperes that pass through the earth 
plates when about 200 amperes are being generated probably play 
only а small part. 

Although at the present date, owing to the increased traffic, the 
fall of volts on the rails from Sea Point to the works is rather serious, 
at the time of the first experiments, when only five or six cars 
were running, it was well under one volt, and nothing more could 
be asked from a tramway company using theic rails as a return. At 
one time I thought that if the starting current cou'd be switched on 
“ by some efficient method of gradually varying resistance’’—say, in 
five steps of 4 amperes succeeding each other at intervals of not less 
than one-fifth of a second —the five little kicks would be too small 
to interfere with the signals, and each would have time to die away 
before the next began. А worm wheel on the controller would 
prevent the driver switching on too fast. But in mounting a hill 
a well-loaded car may take from 80 to 100 amperes, and to break 
this in 4-ampere steps at intervals of a fifth of a second would 
occupy from two to two and a-quarter seconds. Since it is neces- 
sary that the reversing switch of a controller should be locked until 
all the current is cut off, such an arrangement would materially 
delay an emergency stop. If the current to b» broken were always 
the same, it could be switched off from the motor to a resistance, 
and then gradually reduced by the controller. But the varying 
current renders this impracticable. It is not worth while to dis- 
cuss other details of methods of preventing the disturbances, since 
it would be always more satisfactory, and generally cheaper, for & 
tramway company to lay a short length cable, аз has been done at 
Cape Town. 

The causes of the disturbances which have been experienced in 
this case are very different from those which affect telephones. 
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The attention of the Joint Committee of the House of Lords and of 
the House of Commons, which was appointed in 1893 to consider 
and report whether the grant of statutory powers to use electricity 
ought to be qualified by any prohibition or restriction as to earth- 
return currente, or by any provisions as to leakage, induction, or 
similar matters, confined their attention to telephone and railway- 
signal interferences. It is hardly necessary to remark that the 
rapidly fluctuating character of the current produced by the com- 
mutator of the motor, which is the chief cause of the trouble with 
telephones, would have no effect on a siphon recorder, nor would a 
strong continuous current such as those which often get astray in 
Cape Town, dropping the indicators at the telephone exchange a 
dozen or two at a time, affect an instrument protected by a con- 
denser. The sparking of the trolley at insulators is sometimes 
audible in a telephone, and the roar as distinguished from the hum 
is probably due to a dirty track. These are matters of small 
moment as far as a submarine cable is concerned. I have carefully 
listened for a click or other sudden sound in a telephone at the 
moment a hum begins or ends. The click, if any, at the beginning 
is very insignificant, and I have never heard any click whatever 
when the hum stops. 

Figs. 15, 16 and 17 are specimens of slip. Fig. 15 was recorded 
before the new cable was laid, the signals are unreadable owing to 
tramway disturbances. Fig. 16 gives the words ‘‘ Limited Ca 
Town Station,” the recorder being earthed to the sheath of the old 
cable. The disturbances happen to be very slight. Fig. 17 gives 
the same words with the recorder earthed on the new cable. 

In conclusion, I have to thank the Eastern and South African 
Telegraph Company for inviting me to take part in the experi- 
ments. [hope that this Paper will be supplemented by an account 
of the experiments at which I was not present. 


THE SPECIFIC HEAT OF IRON AT HIGH 
TEMPERATURES." 


BY PROF. W. N. HARTLEY, F.R.S. 


In a aper which I had the honour of contributing to the Pro- 
ceedings of the Iron and Steel Institute,t it was stated that the 
specific heat of molten iron and of gaseous compounds at high tem- 
peratures were values which were wanting for the completion of 
thermo-chemical calculations. The specific heat of iron as deter- 
mined by Regnault (0:11379) and confirmed by Рїопсһоп,} 
approached very nearly the number given by Joannis§ 8 
which led to this number being adopted. Mr. C. H. Ridsdale 
pointed out the difference between this figure and that employed 
by Sir Lowthian Bell for steel —viz., 0:245 ; but this value, it was 
admitted, was not satisfactory at high temperatures.|| It was 
evident that there were difficulties surrounding the subject, from 
the researches of Weber, Jon the specific heat of carbon and 
silicon, and from those of Violle on the specific heat of platinum.** 
In Mendeleéf's **Principles of Chemistry ff it is stated that 
Bystróm?t found the specific heat of iron to be represented by 
the following numbers :—At 9?C.—0:1116 ; at 100?C. —0' 1114 ; 
at 200°С. = 0:1118 ; at 300°С. = 0-1267 ; at 1,400°С. = 0:4031. 
There is а long interval between the two last temperatures: but 
the final figure—namely, 0:4031—ів much higher than that given 
by other investigators, and hence there is some doubt of its being 
quite correct. A series of Papers giving the results of researches 
on the specific heats of metals, including iron, are those of Mr. 
Pionchon, which appear to be the most recent and of the first 
importance in this connection, namely, Sur l Etude Calorimétrique 
des Metaux aux Hautes Températures.88 I have thought that the 
subject may be of suflicient interest to justify the publication of а 
short note on the subject. The specific heat of iron increases at 
high temperatures in so remarkable a degree as to indicate a change 
in its molecular condition. From 0°C. to 660°C. the formula for 
the specific heat, y, at temperature t, is, 


-t — 01012 + 0*0000506666t + 0:000000163998г2, 
From 1,050deg. to 1,200deg., */£— 01987 ; or, to quote the average 


specific heats, 

From 750° to 1,000°C. —0:213 
954° to 1,006°С. —0:218 
» 1,050° to 1, 200˙C. = 019887. 


* A Note read before the Iron and Steel Institute, May, 1897. 

+ Journal, 1895, No. II., p. 28. 

+ Comptes Rendus de U Académie des Sciences, Vol. CII., р. 677, 1886. 

$ Le fer et ses composé. Fremy's Encyclopédie Chimique, p. 5. 

| “ Manufacture of Iron and Steel," p. 423, 1884. 

T Ролу. Ann., Vol. CLIV., р. 490, 1875. 

** Comptes Rendus, p. 543, 1877 ; p. 931, 1878 ; and p. 702, 1879. 

tt Vol. L, p. 585, 1891. | 

++ I have been unable to consult Bystróm's Paper. 

8S Comptes Rendus, Vol. CIL, p. 675, and p. 1,457, 1886 ; also Vol. CHI., 
p 1,122, 1887. z S 
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The change їп the molecular condition of the metal is indicated 
by the rise in the specific heat from the value 0:1137 to 0:218, up 
to 1,000deg., and its decrease afterwards. The last figure quoted 
above, namely, 0:19887, is the one which chiefly concerns the 
thermo-chemical calculations with which we have to deal in molten 
Bessemer metal or pig iron, but the results are widely different from 
those of Bystróm.  Pionchon has pointed out that the law of 
atomic heat (Dulong and Petit) is seriously affected, so that if the 
atomic weight of iron be duduced from the highest value for the 
specific heat which he recorded, it is necessary to assume that iron 
has an atomic weight at high temperatures of about 1,000deg., 
which is only one-half of that under ordinary conditions, 
viz., 28 instead of 56; thus: 0:218x 28=6°104 atomic heat. 
other words, the law of Dulong and Petit holds good only for 
metals at tem tures between Odeg. and 100°C. Even then, as 
Mendeleéf points out, there is a divergenoe from this law if the 
substances have low atomic weights, as lithium —7, glucinum — 9-2, 
among metals, as well as carbon —12, boron — 11, and silicon — 28, 
among non-metallic elementa. 

the specific heat of gases, it has been shown that 

they increase with rise of temperature if they are not elementary 
substances. According to the experiments of Regnault and Wiede- 
mann, the specific heat of CO, at Odeg.=0°19, at 100deg. =0°22, 
and at 200deg.=0°24 ; but for CO we have no figures at all avail- 
able. There can be little doubt that as a compound gas rises 
towards the temperature when dissociation commences, the specific 
heat undergoes а change. Hence, in these circumstances, we see 
how difficult it is to determine by calculation even approximately 
the temperature of the metal and of the gases, which by their 
chemical action with the oxygen of the air contribute to the 
henomena of the Bessemer ‘‘ blow." Nevertheless, a recalculation 
on the specific heat of iron=0°19887 at 1,200°C., shows that 

the temperature attained in the acid process is 1,057deg. above 
this, or 2,257deg. ; but, on the supposition that as much as one- 
half the available heat is lost, the temperature cannot be less than 


1,728°C 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, April 30, 1897. 

Boston Subway Explosion.— The inquest which was held to 
ascertain the cause of the death of William A. Start, one of 
the victims of the subway explosion in Boston on March 4th 
last, in which several passengers of electric cars and employés 
were killed, has been concluded, and Judge Ely has filed his 
report of findings. It is his judgment that the disaster 
was due to the gross and inexcusable negligence of the 
Boston Gas Light Company in the re-location of its gas- 
pipes in connection with the subway improvements. It will 
be remembered that this accident was of a most disastrous 
nature. When the explosion took place an electric car was 
immediately over the spot, and was blown to pieces. Many of 
the passengers were instantly killed, and several of the railway 
company’s employés were also killed, and others severely 
injured. Other cars in the vicinity suffered more or less 
damage by the concussion, and every pane of glass in the 
buildings in the vicinity was shattered. 


Death of a Well-known Telegrapher.—Mr. William B. 
Somerville, who was for the past 15 years connected with the 
Western Union Telegraph Company as superintendent of its 
Press Bureau, died at his home in this city on the evening of 
April 24th, after an illness of several weeks. Mr. Somerville 
had been ailing for some time, and had undergone an 
operation, which it was thought would give him some relief, 
but it resulted in his death. He was born in Toronto on 
April 28, 1840. In 1862 he entered the United States mili- 
tary telegraph service as telegraph operator, and he remained 
there until the end of the war. After the war he entered 
the Western Union service at Louisville, Kentucky, and after- 
wards became agent of the American Press Association. Later 
on he moved to New York, where he became manager of the 
same Association, and greatly improved and extended the 
Press service. 


A Large Power Plant.—The electric plant of the Power 
Development Company, situated in Kern River Canyon, 15 
miles from Bakersfield, California, was put in operation on the 
ith inst. The enterprise cost nearly a quarter of a million 
dollars. About 15,000 н.р. is available. 


THE ELECTRICIAN, MAY 14, 1897. 


87 


LEGAL INTELLIGENCE, 


Jackson v. Thetford Electric Light and Power Company 
(Limited). 


An appeal was heard by Mr. Justice Hawkins and Mr. Justice Wright on 
Tuesday and Wednesday, asking to set aside a judginent of the Judge of 
the Norwich County Court. 

Mr. GROSVENOR WOODS, Q.C., for the petitioner, said it was an 
appeal from the decision of the County Court Judge of Norwich dismissing 
а petition for the compulsory winding up of the Company. Subsequently 
to the present action of the petitioner, a meeting was held at which 
members of the Company present purported to pass a resolution for 
voluntary winding up. It was alleged on behalf of the Company that the 
resolution was a binding one, and the questions for their Lordships to 
determine was whether the resolution was valid (which he submitted it 
was not», and if it was, whether under the circumstances of this case an 
order ought not to have been made upon the present petition. The 
petitioner held 175 shares out of the 568 shares subsisting, and his 
petition was presented before any resolution was passed, and counsel 
urged that under the circumstances no effective resolution could be 
passed to voluntarily wind up the Company, which was a small 
one incorporated in June, 1890, with a nominal capital of £5,000, to carry 
vn an electric supply undertaking at Thetford. Counsel recapitulated the 
fiuancial features associated with the progress of the Company since incor- 
poration, which were somewhat involved, but of no public interest. 

Mr. Justice WRIGHT : In what respect was the resolution for voluntary 
winding up not valid ! 

Mr. WOODS : Because the votes were not taken in accordance with the 
provisions of the Articles of Association. Petitioner held rather less than 
a majority of the shares in the Company, and in order that an effective 
resolution might be passed to wind up voluntarily, it must be carried, 
under Section 51 of the Companies Act, 1862, by not less than three-fourths 
of such of the members entitled according to the regulations to vote, as 
might be present in person, or by proxy. The petitioner received notice, 
but was unable to be present at the meeting, and he sent to the secretary 
a letter stating that he desired to vote against the resolution, and accom- 
panying the letter was a proxy. Counsel said that his point was that 
petitioner voted by proxy, and that his proxy was dieregarded. It appeared 
that for the resolution there voted five peraons holding 17 shares against 
the petitioner by proxy holding 175 shares The Chairman (Mr. R. G. 
Burrell) declared that the resolution was carried, and the meeting proceeded 
to appoint a liquidator. Counsel contended that Mr. Jackson's vote ought 
to have been counted, having regard to its weight іп respect of shares. 

Mr. Justice WRIGHT : Was a poll demanded ' 

Mr. WOODS : No. Mr. Carter ought to have demanded a poll. 

Mr. Justice WRIGHT : There were six persons present, five of them 
representing 17 shares aud one of them 175 shares, and on a show of hands 
the Chairman held that there was equal value whether vou represent one 
or whether you represent 175 shares. 

Mr. WOODS said that the liquidator appointed by ‘the meeting was 
Mr. Gould, who, however, did not accept office. and it became neceasary to 
apply to the Judge to appoint another liquidator. He submitted that, as 
the secretary voted against the resolution and then left the matter, that 
would be a good reason why this Court should gay the statutory majority 
had not been obtained. 

Mr. Justice WRIGHT enquired why, if а man did not take the trouble 
to demaud а poll the Court should over-ride the result of the ineeting ? 

Mr. WOODS submitted that if their voluntary liquidation had been 
brought about by a preponderance of persons whose conduct ought to be 
investigated, their Lordships would not give effect to the voluntary 
liquidation. 

Mr. Justice WRIGHT: What is the evidence that the conduct of any- 
lanly ought to be investigated ? 

Mr. WOODS said that £2,500 was paid for the Thetford Company's 
plant to a concern called E. Burrell’s Hiring Company, Limited, as was 
suggested for some additional plant —the amount of which was not stated 
and for services rendered in bringing out the respondent Company — 
consisting practically of the Burrells themselves and their friends. He 
contended that hia client was really the only man who put substantial 
cash into the concern, because, although be admitted that Jackson and 
Burrell and Sons were the original purchasers, and each got 175 shares, 
his client had paid his £1,750, and got back nothing. Burrell and Sons 
paid their £1,750, and the Burrell Hiring Company (Limited) got back a 
great deal more, and it appeared that this concern consisted practically and 
substantially of the same persons. 

Mr. Justice WRIGHT, addressing Mr. Poyser for the respondents, asked, 
apart from technical questions, whether it could be quite satisfactory that 
thiogs should stand as they were. Here was Mr. Jackson, who held almost 
half the shares in the Company, and who had done all à man could do. 
sending а letter to the secretary enclosing the proxy, and intending him 
to use it, and the secretary wrote back saying he would use it. What 
more could Mr. Jackson do! 

Mr. POYSER replied that with regard to Mr. Jackson's position, whatever 
it was he Lad entered into it voluntarily, and there was no reason why he 
should force his mode of winding up on the Company. The County Court 
Judge bad considered all the points, and held that a fresh meeting would 
be no advantage. The learned counsel further submitted that their Lord- 
ships had no jurisdiction to hear tle appeal, and that the matter was 
entirely in the discretion of the learned County Court Judge. 

Their Lordships ultimately dismissed the appeal with costs, and refused 
leave to appeal. 


Gaskell and Grocott v. Gosling. 

The further hearing of this important appeal was continued in the 
House of Lords, on Friday, before the Lord Chancellor, Lords Wateun, 
Herschell, Macnaghten, Morris and Davey. Particulars of Thursday's 
proceedings were given in our last issue. Mr. Herbert Reed, Q.C., and 
Mr. Hansell, for the respondents, argued in support of the judgment of 
the Lord Chief Justice and the Court of Appeal, and contended that the 
appellants were the undisclosed principals of Kelly, who conducted the 
business as their agent and upon their mandate for tbe benefit of the 
secured debenture-holders, who received the proceeds or parts of the pro- 
ceeds. Mr. Hamilton having replied for the appellant, the Lord Chancellor 
intimated that their lordships would reserve judgment. 


Vaughan and Brown (Limited) v. Vesey. 


In the Westminster County Court, on Monday, a claim for £22. 11s. 8d. 
for work done and goods supplied wax made by Mexsrs. Vaughan and 
Brown (Limited). Mr. G. C. Vaughan said in October last he was super- 
intending some London County Council requirements at the Royal 
Holborn Music Hall when a Mr. Robertson asked his advice regarding the 
working of Mons. Veaey's ciniematographe. Witness advised that two 
resistances would be required before it would work properly. Robertson 
ordered them on M. Vesey's behalf, and £2. 9s. was charged for then. 
Also at. Robertson's request a man was supplied to work the machine, 
whose time came to £11. 16s, and £8. 6s. 8d. was charged for 
witness for supervision. Mr. Brill, proprietor of the hall, said Robert- 
son was M. Vesey’s agent. M, Vesey received £25 a week while 
the ciniematographe was being shown. Mons. Vesey said he was a 
finaucier, and had never giveu Robertson authority to order any- 
thing from plaintiffs. The orders were given in the ordinary way on 
behalf of the hall proprietor. Robertson was witness's agent, and made 
contracts for him to show the thing, but nothing beyond that. He had 
these things showing all over Great Britain, and it was the custoin of the 
hall proprietors to supply the light in such a way as to permit of his show- 
ing his pictures. Не was showiug it for 12 weeks at the Royal, and half of 
that time the man Mister (the workman whose time was charged for by the 
plaintiffs) was in his service. Counsel for the defence contended that 
there had been an unnecessary amount of supervision” by Mr. Vaughan. 
The plaintiffs submitted the supervision was necessary, and that defendant 
was liable. 

His HONOUR, in giving judgment for the plaintiffs for £17, with costs, 
said he was allowing Mr. Vaughan something for supervision, but not the 
full amount claimed. 


In re the Okonite Company (Limited and Reduced’. 


In the Chancery Division, on Thureday last, before Mr. Justice Kekewicb, 
Mr. Buckley, Q.C., applied for an order confirming a special resolution that 
had been passed for the reduction of the capital of the Okonite Company 
(Limited) from £340,000, divided into 17,000 Preference aud 17, 
Ordinary shares of £10 each, to £320,000, by cancelling 1,000 each of the 
two classes of shares. It was wouglit te have it declared that the whole of 
the remaining 16,000 shares of each class had Leen issued and paid up as 
follows: -15,995 of the Preference shares to the extent of £10 per share, 
and the remaining five to the extent of £1 per share, which’ have been 
forfeited and not issued, and each of the 16,000 Ordinary shares to the 
extent of £10 per share, except that on 103 of them there were calla in 
arrear amounting to £1,015. The order was made. 


Goodman v. The Chelsea Electricity Supply Company 

; (Limited). | К 

This саве was in the list for hearing before Mr. Justice Hawkins and а 

special jury yesterday, it beiug an action to recover for damage done to 

plaintiff's premises at Harriett-street, Sloane-square, through the alleged 

negligence of the Company. Immediately after the jury had been sworn, 

Mr. Bigham, R.C., who appeared for the Company, stated that the сазе 

had been settled, and by consent there would be verdict and judgment for 
the plaintiff for £500 and costs. Judgment accordingly. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the weck.] 


Tenders Invited. —The Corporation of Sunderland invite tenders 
for the supply of a high-speed three-crank steam dynamo. Specifi- 
cations, Ko., from the Borough Electrical Engineer (Mr. J. Е. C. 
Snell), Dunning-street, and tenders, addressed to the Chairman of 
the Highways Committee, must reach the oftice of the Town Clerk 
(Mr. Fras. M. Bowey) Town Hall Sunderland, by noon, on 
Wednesday, May 26. Further particulars appear in our adver- 
tisement columns. 

The Urban Sanitary Authority of Bedford invite tenders 
for the supply and erection at the sewage pumping works of two 
alternating-current motors coupled direct to two vertical spindle 
centrifugal pumps, and the necessary cast-iron piping, valves, &c. 
Specifications, &c., may be obtained from the Town Clerk (Mr. 
T. S. Porter) to whom tenders must be addressed, at the Town 
Hall, Bedford, by Tuesday, June 8. Some particulars appear in 


our advertisement columns. 
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Tenders Invited.—The Electric Light Committee of the City of 
Belfast invite tenders for the supply and erection of switchboard 
instruments and connections, motor-generator and boosters. Some 
particulars are given in our advertisement columns, and specifica- 
tions and conditions may be obtained from the Corporation electrical 
engineer (Mr. Victor A. H. M’Cowen). Tenders must be lodged 
at the office of the Town Clerk (Sir Samuel Black), by noon of 
Thursday, June 3. 

The Wakefield Guardians require tenders for the 
aupply of electric lighting plant апа for wiring the new infirmary. 
Tenders to the Clerk (Mr. H. Beaumont), Union Offices, Tetley 
House, Wakefield, by June 2. 


The West Ham Town Council invite tenders for the 
erection of the sewage pumping engine and boiler houses and 
electricity supply station buildings. Tenders to the Town Clerk 
(Mr. Fred. E. Hilleary), Town Hall, West Ham, by Tuesday, the 
25th inst. 


— —— — The Morecambe District Council invite tenders for the 
erection of electricity supply station buildings. Tenders to the 
Surveyor, Council Offices, Morecambe, by June 7. 


——— The Foreign Office notify that tenders are being in- 
vited for the establishment of a telephone system in Rio de Janeiro. 
The concession is to be for a period of 30 years. Tenders must be 
deposited at the oftice of the Prefect, 212, Rua General Camara, 
Rio de Janeiro, by June 20. 


Tenders are invited by the Municipal Authorities of 
Munstereifel for the erection and equipment of an electric lighting 
station, water-power available in the district to be utilised as 
the motive power. "Tenders to, and particulars from, das Burger- 
meister Amt, Munstereifel, Germany. 


—— Tenders are invited by the General Direction of the 
Chilian Telegraph Department for the supply of а quantity of 
Morse telegraph apparatus, porcelain insulators, galvanised iron 
wire, &c. Tenders to the Department, at Santiago, by June 19. 


Proposals Invited.— The Council of the Burgh of Dingwall 
invite proposals from persons or companies willing to undertake 
the free electric lighting of the town. Proposals must be sent in 
to the Town Clerk (Mr. Alex. Dewar) by Saturday, May 22. 


— Our readers will see from our advertisement columns 
that the Electrical] Engineer to the Leyton Urban District invites 
proposals from firms willing to undertake the ''free wiring" of 
consumers’ premises in the district. Applications should bo ad- 
dressed to the Electrical Engineer (Mr. H. Collings Bishop), 
Cathall-road, Leytonstone. 


Tenders Accepted.—The contract for the extension of electric 
light cables and mains for the Reading Electric Supply Company has 
been given to the Fowler-Waring Cables Company. The approxi- 
mate value of the cable now in hand is £1,540. 

The West Ham School Board have accepted tho tender 
of Messrs. Crompton and Co. for installing the electric light at the 
new offices of the Board and the pupil teachers centre at 
£1,690. 17s. The full list of tenders sent in appeared in our last 
issue, and it.will be seen that the tender of Hunns and Co. was 
lower than that of Messrs, Crompton and Co. by about £77. 


The Bedford Urban Sanitary Authority have received 
the following tenders for the supply and erection of two water-tube 
boilers with Vicars’ mechanical stokers :— 


Babcock and Wilcox (accepted) _..................... £1,415 
R. Hornsby and Sons _................................. 5517 
Brush Company ) q 1,488 


The Metropolitan Asylums Board have accepted the 
tender of Messrs. J. Fraser and Son for supplying and fixing 
boilers in connection with the electric lighting and heating of the 
Grove Hospital. Six tenders, ranging from £1,960 (that of Messrs. 
Fraser and Son) to £3,200, were submitted. 

— The Bath Town Council have accepted the tender of 
Veritys (Limited) for the supply of two electroliers for the Roman 
Promenade, adjoining the Grand Pump Room, Bath, at £146, 


— The contract for the day plant has been awarded to 
Messrs. Crompton and Co. by the Islington Vestry, the combina- 
tion consisting of a Brotherhood engine and a Crompton alternator 
and dynamo. 


— The Bradford Corporation have accepted the tender of 
Messrs. Thwaites Bros. for the execution of certain work in con- 


н with the boilers at the electricity supply works, at a cost of 
£909. 


— The Colchester Town Council have accepted the tender 
of Messrs. G. Grimwood and Sons, Sudbury, for the erection of 
the electricity supply station buildings, at £2,996. 
The contract for the supply of arc lamp pillars for the 
Paisley Corporation has been given to Messrs. Walter Macfarlane 
and Co., of Possilpark, Glasgow. | 

— The Brighton Town Council Lave accepted the tender 
of Messrs, Babco:k and Wilcox (Limited) for Sipplying and fixing 


steam pipes, &c., for the new boilers proposed to be erected at the 
electricity supply works, at £570. 

Tenders Accepted. — The complete list of tenders received by the 
Electricity Department of the Aberdeen Corporation for the supply 
and erection of an electric storage battery of 400 ampere-hour 
capacity, and for the supply of regulating switches, are as under 

Maintenance. 


эпа yr. 3rd. 4th. 5th. Total. 

£ 3. £s K s ES £r E S. 

Epstein Accumulator Co....... 835 12...29 3. 37 10...45 16 54 3... 1,002 4 
G. R. Blot .. ............ . . 422 0..362.36 2.35 9. 36 2. 866 8 
Chloride Elec. Storage Synd. 714 0...35 0..37 0..40 0...42 0.. 868 0 
А. rescatore........ Mounts EGO 0...48 0.45 0. 48 0.48 0... 852 0 
I. E. S. Accumulator Co. €46 5...52 6...49 6.61 12. 79 15... 870 9 
Electrical Power Storage Co.. 620 0.. 50 0. . 50 0 50 0.30 0 820 0 
Ditto (alternative offer) 7000 800...80 О. 80 0...80 0... 1.0 20 0 
Pritchetts and Gold | ... ..... .. 601 0..18 0...27 0.50 0...45 0 721 0 
D. P. Battery Co. D66 1 vt . 56615 
Allan and Adamson 508 0. 50 0. 50 0...50 0...50 0. 703 0 


* Accepted (does not include C80 for first vear’s maintenance). 


Battery Regulating Switches, 


+ Williamson and Joseph ... £50 0 D.P. Battery Со. .............. £56 10 
Edison and Swan CO... . 117 10 Stephens, Smith and Co. ... 56 0 
Crompton and Co, ...... S0 0 Ernest F. Moy (Limited) .. 48 0 
Alex. Spark. кт 14 Veritys (Limited) 27 10 


+ Accepted. 

The Electric Lighting Sub-Committee of Glasgow have 
accepted the tender of the Edison and Swan Company for the 
supply of 200-volt incandescent lamps. 

Tenders Received.—At the meeting of the West Ham Town 
Council, on Tuesday, the following tenders for pipe work, feed 
pumps, fecd-water tank, &c., at the Corporation electricity works, 
were received: 


Thames Ironworks Company — |... а £35,313 13 1 
C. S. Mallet and ,.... 8 3,094 19 0 
Brunnens vee eects seas 2.415 0 0 


The tenders are at present being considered by the Electricity 
Committee. 

Appointment.—The Aberdeen Town Council received over 40 
applications for the position of house wiring and mains inspector, 
and of this number two were selected, from whom a final choice 
was to be made, viz., Mr. Wm. J. Sowter, of London, and T. R. 
D. Kenny, of Bradford. After an interview it was decided to 
appoint the former. Mr. Sowter served his apprenticeship with 
Messrs. Ferranti, after which he was appointed superintendent of 
the electric lighting installation at the Lancaster County Asylum, а 
position which he held for over 2} years. At present he is assistant 
to the distributing engineer of the St. James’ aud Pall Mall Electric 
Light Company. 

Appointment Vacant. Ihe Corporation of Leeds require an 
electrical engineer to take charge of their electric tramways. 
Applications to tho Town Clerk (Mr. Jno. Harrison), Leeds, by the 
18th inst. Some further information is given in our advertisement 
columns. 

Business Notices.— The business of the Universal Electrical 
Fittings Company (Limited), of Suffolk-road, Sheffield, has been 
acquired by the Sheffield Electric Light aud Power Company 
(Limited), aud all monies due to and owing by the former Com- 
pany wili be received and liquidated by the latter. 

Messrs. Lund Bros. and Co. write :—‘' In reference to 
the paragraph in your last issue concerning this firm, it would 
be more correct to say that we have amalgamated with Messrs. 
Ashwell and Nesbit. The ‘taking over’ is only part of the 
legal arrangements. For the last 18 months the growth of the 
two businesses has led us to consider the question of amalgama- 
tion, and we have come to the conclusion that this would be 
advantageous in every way. We should ba glad if you would 
insert a paragraph in your next issue setting forth the facts.” 


Bankruptcies.—The trustee (Mr. E. Moore, 3, Crosby-square, 
E.C.) notifies that the 22nd inst. is the last day for sending in 
particulars of claims against Edward James Paterson, 125, Queen’s- 
road, Finsbury Park, London, N., and Charles Friend Cooper, 
Norbiton Lodge, Kingston-on- Thames, lately carrying on business 
as electrical engineers and contractors, under the style of Paterson 
and Cooper, at Pownall-road, Dalston, N. E., and 3, Victoria-street, 
London, S. W., and at Glasgow. 


—— The discharge of Ronald Hope Bridie, engineer, St. 
Benet-place, Gracechurch-street, London, E.C., has been suspended 
for two years and three months. The liabilities amounted to 
£2,149. 68., and the assets to £47. 165. 

The adjourned public examination of William Reginald 
Ridings, electrical engineer, Albert-street, Birmingham, was re- 
sumed at the local Bankruptcy Court on Monday. In answer to 
questions bankrupt stated that when he started in business with 
Mr. Codd one of their objects was to manufacture an arc lamp 
which he (bankrupt) had invented. He did not know very much 
about the negotiations for the sale of the firm's business, and after 
the sale he became works manager to the purchaser, Mr. Crawford. 
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Various questions were put to the debtor as to how the sale of the 
works was effected, and why it was necessary to form a Company 
with a capital of £60,000 to carry on same, to which he replied that 
the stock at the works was worth about £1,500, and was increasing 
in value. They employed 15 men, and were making arrangements 
to employ about 150. The examination was concluded. 

Deed of Arrangement.— William J. Chadwick, electrical and 
scientific apparatus dealer, 2, St. Mary-street, Manchester, has 
executed a deed of arrangement. The liabilities amount to 
£1,446. 1s. 11d., and the assets to £591. 14s. 4d. A dividend of 
6s, 8d., payable in three equal instalments at four, eight and 
twelve months, has been agreed to. Mr. H. Moller, 5, John 
Dalton-street, Manchester, is trustee. The creditors include : — 
Société des Lunetiers W. Hulme, Edinburgh ......... £135 
Kershaw Bros., Buxton ......... 51 | Woolley and Sons, Manchester. 13 
Miller and Woods, London ...... 21 | P. Howarth & Sons, Manchester 12 
A. C. Coesor, London ........ ... 17 | К. and J. Oldfield, Birmingham 12 
Electrical Power Storage Со.... 15 | Griffin and Son, London 11 
Macmillan and Co., London ... 15 

Telephone Numbers.—We are advised that another alteration 
is to be made in the telephone number associated with The Elec- 
trician and The Electrician publications. In future, or rather for 
the present, our number is 949 Holborn. 


“ Improvements in Arc Electric Lamps.”— Particulars will be 
found in our advertisement columns of notice given by Mr. Samuel 
Sealy Allin, of 52, Woodstock-road, Bedford Park, London, W., 
and William Henry Wood, of 84, Foxberry-road, Brockley, 
London, S. E., for leave to amend the specification of Letters Patent, 
No. 17,357, of 1894, for ‘‘ Improvements in Arc Electric Lamps." 
Notice of opposition must be sent in to the Patent Office as 
indicated. Messrs. Abel and Imray are agents for the applicants. 

" Robertson" Lamps.—The General Electric Company of Lon- 
don and Manchester call attention to an effective showcard which 
has been specially designed to push the sale of the *' Robertson 
lampe, which they claim are made entirely by British labour at 
their Brook-green Works, Hammersmith, London. The showcard 
is 2ft. by 14ft., and can be obtained by the trade framed with plate 
glass front. "The card makes an effective display. 

Jubilee Illumination Devices.—There is а large demand for 
devices for Jubilee illuminations of all kinds, and Mr. James Dick- 
sop, of 48, Gray's Inn-road, London, W.C., is in a position to 
supply the trade with a variety of designs executed either in wire- 
work or solid letters. V.R.s, crowns, stars, and figures deftly 
worked in tinned wire, and consequently comparatively cheap, can 
be obtained in all sizes. The devices are threaded with incandes- 
cent electric bulbs, and supplied ready for fixing. 

The ‘‘ Journal.”—Part No. 128 of the Journal of the Institution 
of Electrical Engineers is now ready, and contains Mr. Н. Benest’s 
Paper on **Some Repairs to the South American Company's Cable 
off Cape Verde in 1893 and 1895,“ with the discussion thereon. 

Catalogue.—Messrs. Doulton and Company's new catalogue of 
‘t Doulton Conduits and Accessories for Underground Electrical 
Conductors " is replete with useful information in the way of illus- 
trations and descriptive matter. These conduits have been ured in 
over forty systems of electrical supply throughout the United 
Kingdom, and have been adopted for some of the largest and most 
extensive networks of conductors. The catalogue before us con- 
tains particulars, among other things, of the Doulton patent 
casing, the Doulton conduits with movable covers, pipe con- 
duits, junction boxes, &c. We notice an illustration of the new 
bell mouth cable protector for cast-iron pipes, which we here re- 


Doulton Bell Mouth Cable Protector for Cast-Iron Pipes, 


produce. The protector is the result of a suggestion from Mr. 
C. H. Wordingham, of Manchester, and consists in an insulating 
ring or ferrule of vitrified enamelled stoneware, which is fitted into 
the end of а cast-iron pipe to protect the cable when drawing-in. 
The rounded bell-mouthed form and smoothness of the inside 
surface of this fitting prevent abrasion of the cable insulation. In 
positions where cables have already been drawn, the protectors are 
divided longitudinally into halves, and so can be fixed without 
difficulty. The use of this protector has given satisfaction iu 
several places. 

Telegraphic Codes. With reference to the note appearing on 
page 58 of our last issue, we are asked to state that the code words 


used in the Premier Code are all taken from the first edition of 
the official vocabulary issued by Berne, and that therefore there is 
no likelihood of the words being superseded when the second 
edition is issued by the Bureau. 


„ Auto-Motor and Horseless Vehicle Journal." —The contenta 
of No. 8 of this journal will be found detailed in our advertisement 
columns. Sir David Salomons contributes an article on Motor 
Traffic. 


Exports of Electrical Apparatus and Material. The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from May 5 to 
May 11, with the ports of destination : — 

Australasia — Albany, £297 ; Brisbane, £721 ; Melbourne, £61 ; Sydney, 
£514 ; Wellington, £2,496 (iucluding £2,471 telegraph material). lustris 
Trieste, £330 (telegraph material). Be Antwerp, £361 (fuses). 
Brussels—£1,230. Сеуіоп —Colombo, £522. China—Shanghai, £903 (in- 
cluding £80 telegraph material). Denmark—Copenhagen, £17 (telegraph 
wire). France — Marseilles, £163. Germany—Hamburg, £1,229 (telegraph 
material. Holland Amsterdam, £225. Hong Копу— 625. India 
Bombay, £484 (including £46 telegraph material); Calcutta, £194; 
Madras, £96. Jtaly—Genoa, £300. Japan—Yokohama, £150. Mauritius 
—£120 (telegraph material) Portugal —Beira, £64 (telegraph material). 
Stam—Bangkok, £1,685 (including £913 telegraph material). South 
A frica—Cape Town, £10; Delagoa Bay, £84 (insulators) ; Durban, £1,129 
(including £179 telegraph material); East London, £98; Port Elizabeth, 
£130. Spain—Bilbao, £14 (telegraph material); Pasages, £1,710; Vigo, 
£268 (telegraph material) Straits Selilements— Singapore, £383 (including 
£332 telegraph material). Sweden -—Stockholm, £1,413 (telegraph material). 
United States—Galveston, £2,808 including £2,800 cable). Uruyuay—- 
Monte Video, £457 (telephone material). West Indies—St. Lucia, £10 ; 
Trinidad, £15. Total, £20,314, against £11,252 in the corresponding week 
(May 6-May 12) of last year. 

Personal.—A gathering of over forty of the leading officials of 
the Wolverhampton staff of the Electric Construction Company 
entertained Mr. R. Johnstone, on Saturday last, the occasion being 
his departure to London, where he has been appointed manager of 
the works offices of Callender's Cable and Construction Company. 
Mr. G. Porter, who presided at a smoking concert which followed 
the dinner, referred to Mr. Johnstone, as one of the most populi r 
ofticials of the Company, and assured him of the kindly feeling which 
the Electric Construction Company’s large staff entertained for him. 


Banquet. —The seventh annual banquet of the Ibero-American 
Benevolent Society, а charity which appeals to many telegraph 
men, is anpounced to take place at the Whitehall rooms, Hotel 
Metropole, London, on Saturday, May 22. The Spanish Ambas- 
sador, the Count de Casa Valencia, will preside. 


Ayr.--The Police Commissioners have decided to adopt а 
differential method of charging for electric current. In future the 
price will be 6d. per unit for the first hour's average consumption 
and 4d. per unit afterwards. 


Bedford. —On the recommendation of the Electric Light Com- 
mittee the Town Council have decided to apply to the Local 
Government Board for sanction to borrow a further sum of £20,000 
for electric light extension purposes. 


Belfast. Negotiations are still proceeding between the Corpo- 
ration and the Belfast Street Tramways Company relative to the 
improvement of the tramway service and the introduction of elec- 
tric traction. It is stated that the only outstanding question is the 
rate at which depreciation will be calculated. he Company 
propose to equip the lines electrically, but the Corporation reserve 
the right to purchase the undertaking on payment of the total 
capital expenditure, less depreciation. 


Blackburn.—The borough electrical engineer (Mr. A. S. Giles), 
has been authorised to proceed with tho work of extending the 
electric light mains to the Esplanade. 


Blackpool. —It is stated that there has been a profit of over 
£600 on the electricity supply department for the past year. 


Bow (London). — The Vestry have instructed the baths superin- 
tendent to obtain an estimate of the cost of lighting the public 
baths electrically. 


Bristol —A report on the extension of arc lighting was con- 
sidered by the Town Council on Tuesday. A list of streets was 
given in which it was recommended that 200 additional arcs should 
be erected. Councillor Pearson pointed out that the Sanitary 
Committee, in arranging for the extension of electric lighting, 
considered that all parts of the city should share in the benefits of 
the improved method of illumination. The Committee considered 
that each main thoroughfare into the city from the boundaries 
should be lighted electrically. The price recommended to be paid 
was lower than that now being charged. The Electric Lighting 
Committee found that the Sanitary Committee were their best cus- 
tomers, and therefore they felt they would best consult the interests 
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of the public by reducing the charge for current for public lighting. 
They had ascertained that they might reasonably hope to make a 
moderate profit by charging £23 per lamp per annum against £35 
now paid. He thought the Council would be gratified that they 
were able to reduce the price to £23 per lamp. This price would 
cover every expense in connection with the lighting, and would 
also bear one-tenth of the cost of the building. Although the cost 
of the expansion of the works would be about 10 per cent., the 
output would be increased about 50 per cent. The 200 lamps 
would cost about £900 a year more than was now paid for gas. The 
report was adopted. | 

Burton-on-Trent.—A Gas and Electrical Exhibition was opened 
at St. George's Hall on Monday last, ** with the object of popular- 
ising the use of gas stoves in the Borough, and thus indirectly 
increasing the consumption of gas and the consequent profits 
thereon." The promoters of the exhibition were the Gas and 
Electric Light Committee of the Town Council. 

Canterbury.—A Local Government Board inquiry was held on 
Tuesday into the application of the Town Council to borrow 
£23,000 for the purpose of establishing electricity supply works. 
The proposal has led to considerable opposition on the part of 
some of the ratepayers, and three counsel, including Mr. H. F. 
Dickens, Q.C., were engaged on behalf of the opponents. 

Colwyn Bay.—The District Council have decided to appoint a 
consulting engineer in connection with the proposal to establish 
electricity and refuse destructor works in the district. 


Cork. — The Judicial Committee of the Irish Privy Council have 
authorised the alteration of the title of the Cork Electric Tramway 
Company to the Cork Electric Tramway and Lighting Company. 
It was explained that the Company had acquired the Cork Pro- 
visional Order, and proposed to establish electricity works for the 
supply of current for lighting and power purposes. 

Douglas (Isle of Man).—The Clerk of this important town has 
found time to prepare a report on the comparative merits of electric 
and incandescent gas lighting, comprising no less than 121 pages, 
large 8vo. The Manz Sun thinks that such reports тау be valu- 
able, but that one half-hour's practical experience is worth 5,000 
pages of technical explanation, and that there is in Douglas ample 
opportunity of comparing the merits of gas with electricity for out- 
of-door lighting, апа that there is also no difficulty in coming to 
the conclusion about the superiority of electricity, even if it prove 
a trifle more expensive. The journal points out that the respective 
merits of gas aud electricity are no longer in question, it is only 
ав to whether the latter illuminant shall be supplied by the Corpo- 
ration or by a private Company. : | 

Dundalk (Ireland).—The Irish Privy Council havo approved of 
the project for constructing an electric tramway in this town. The 
бер Tourist Development Syndicate are the promoters of the 
scheme. 


Dundee.— The receipts from the electricity department of the 
Corporation for the year ended April 30 amounted to £5,542 
13s. 6d., an increase of £660. 103. 8d. compared with the previous 
year. 

Electricity at the Rand.—The Secretary of the Rand Central 
Electric Works (Limited) reports that this Company is now fur- 
nishing а regular supply of electric current for lighting and power 
purposes in the Witwatersrand district. | 


Electricity in Mining.—The Sulphide Corporation (Ashcroft 
process) issue a very satisfactory account of the progress of the 
Company and the success attending their operations in the Broken 
Hill (Australia) district. Large profits are shown on the sales of 
the Company’s products for March and April, and future prospects 
are described as most promising. 

Exhibition.— We are asked to state that in August and Sep- 
tember of this year an International Exhibition of Inventions and 
Improvements relating to Science, Industry, Arts and Crafts, &c., 
is to be held at the Marlborough Hall, Polytechnic Institute, 
Regent-street, London, W. і 

Fareham. The statement of accounts of the Electricity Depart- 
ment for the past twelve months was presented at the last meeting 
of the District Council. The gross revenue from private con- 
sumers amounted to £640. 11s. 8d., and the total expenditure to 
£1,385. 19s. 9d., leaving a deficiency of £845. The Lighting Com- 
mittee are considering the best means of increasing the demand for 
current. 

Glasgow.—The City Council have at last decided to carry out 
their initial experiment in electric traction. This result has been 
arrived at only after prolonged investigation, and after deputations 
had been sent to the Continent and to the United States to con- 
sider and report upon the most suitable form of mechanical trac- 
tion for the tramways in the district. In both cases the Council 
were recommended to adopt the overhead trolley system of electric 
traction, and it is satisfactory to be able to record that this recom- 
mendation is about to be carried into effect. The Tramways 
Committee have now been authorised to electrically equip the 


the benefit of the ratepayers, 


Mitchell-street-Springburn route as soon as possible. The Electric 
Lighting and the Watching and Lighting Committees have also 
been instructed to consider the question of the electric lighting of 
the streets along the route, with a view to utilising the tramway 
poles for lighting purposes. 

The Gas and Electric Lighting Treasurer (Mr. Fleming) reports 
that the electric lighting rental, calculated up to April 28, amounted 
to £23,359. 15s., compared with £19,807. Os. 8d. at the corre- 
sponding period in 1896. | 

In connection with the scheme for the extension of the electric 
light the Works Committee of the new Electric Light Committee 
met on Tuesday afternoon for the purpose of considering and select- 
ing three new sites for distribution stations. It was, however, 
agreed to delay selecting sites until the report of Prof. Kennedy, 
who has been retained as consulting engineer in connection with 
the extension, is to haud. 

Great Yarmouth and the Jubilee.—The Local Authorities of 
this town have an especially excellent opportunity of distinguishing 
themselves over the Jubilee bonfires," but, we understand, have 
not at present shown themselves quite equal to the occasion. They 
are discussing, or have decided, to expend about £100 on fireworks. 
Some of the more prominent residents regard the fact that the 
town has an excellent electric lighting installation as supplying the 
means of coming out particularly strong, and, in lieu of what they 
consider wasteful expenditure, suggest that а 25,000 or 50,000 c.p. 
electric lamp should be fitted to the top of the fine Nelson monu- 
ment, which is so conspicuous a feature of the town. The result of 
carrying out this proposal, which will surely commend itself to the 
Corporation, would be that the most prominent Jubilee light to be 
Been, ibly in the whole empire, would be the electric light 
diected at Yarmouth, which would shed its rays over a large area, 
and could be seen from 30 to 40 miles out at sea. It is contended 
that practically no waste is here involved, as the cable and other 
material used could all be utilised for extensions of the electric 
light on the jetty, &c. 


Hastings. At a meeting of the Hastings Town Council on 
Friday last the fecent report of the Public Lighting Committee on 
the purchase of the undertaking of the Hastings and St. Leonard a. 
on-Sea Electric Light Company came up for discussion. The 
capital expenditure of the Company to Dec. 31 last amounted to 
£53,228. 12s. ld., and a further sum of £2,062. 6s. 4d. was 
expended between Dec. 31 and March 31. The Committee, being 
of opinion that it would be to the advantage of the ratepayers for 
the undertaking to be in the hands of the Corporation, recom- 
mended that the purchase be carried out for £58,000, subject to 
the sanction of the Local Government Board to the borrowing of 
the necessary moneys. Councillor Burrell, in a lengthy speech, 
moved the adoption of the report. He gave the following com- 
parative figures of the cost of establishing independent electricity 
works and of purchasing the Company's undertaking :— 

Capital Account. — 
Capital to be borrowed for buildings 
Ditto for plant, &. ꝑꝑ . . £46,314 16 0 
Less Borough Engineer's estimate for value of 

front plant already borrowed £3,191 0 0 
Less Depreciation Fund, &c... 578 8 10 3,769 8 10 41,545 7 2 


——— 


Total capital to be borrowed .,.... . . . £54 230 11 2 

| | Revenue Account. | 
for the first year, based on the assumption that the Corporation would 
deal with the same income and expenditure as the Company did in 1896 :— 
Total receipts | j 


*0*06€90€90606068 „„ „„ „„ „ 6 6 „„ % „„ о з 
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Front f 8 T 1,315 £5,932 

Ditto by Corporation ............. 2 c1.755 

Balance to be paid by rate. . 337 
Ill сара Аб ose £8,024 

Total expenditurt . . £5,355 

Directors: eee ена гдей 200 5,153 


Deduct front lam e 2,524 2,833 
Corporation front lam ees 1,755 
Interest д per cent. on £41,545 ..................... 1,627 
Reyayment of principal ————-—————ͤ—w—ꝛ . 1,815 
fr saute sese eadein £8,024 
Interest and Sinking Fund on Loans. 
£12,685 at 3 per cent., Interest. Principal. Total. 
repayable in 50 years. £580 11 0 ... £26613 0 ... £617 4 0 
£41,545 at 5 per cent., 
1,246 7 0... 1546 5 0 . 2.792 12 0 


repayable in 20 years. 


£1,626 18 0 ...£1,812 18 0 ...£3,439 16 0 
(a) Amount paid by Corporation. (b) Actual cost to the Electric Light 
Corporation. (c) Corporation estimate of what they can do the lighting for, 
including interest and sinking fund, i. e., about £26 ver lamp per annum. 
The principal reason why the purchase was recommended was that 
if they did not do so they could not obtain power to supply current 
for private lighting, upon which alone any profit could be made for 
Another reason was that while to 
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meet the difference between what had been already borrowed, and 
the sum demanded by the Company, the Council would have to 
borrow a further £54,230 ; yet, calculating, as above set out, they 
would, after paying for everything, make a clear profit on the first 
year’s work of £1,476, or 279 per cent. upon the outlay. If the 
Corporation were going to start new works, then the great bulk of 
the £58,000 would have to be spent almost as soon as started. It 
would take the best part of а year to complete the works and plant, 
and they would have to pay some £3,823 for principal and interest 
that year. But by buying the Company's undertaking they would 
start with a revenue income of £5,932, and a net profit of £1,476, 
or nearly 21 per cent. on the whole of the outlay. The price 
demanded by the Company was а reasonable and fair one, and it 
would only allow of a premium of 15s, 8d. on their £10 fully-paid 
shares. Eventually the motion was carried with only two dissen- 
tients. 


Hanley.—Col. J. T. Marsh, R.E., held а Local Government 
Board inquiry on Thursday last into the application of the Town 
Council to borrow £15,000 for the extension of the electricity 
works. The Town Clerk (Mr. A. Challoner) said that the Council 
had already received sanction to borrow £46,110, but the demand 
for electric current was continually increasing, and it was necessary 
to carry out some extensions in order to keep psce with this 
demand. The Borough Surveyor (Mr. Joseph Lobley) also gave 
evidence in support of the application. 


Hotel Lighting and Heating.—Messrs. Strode and Co. have 
carried out the whole of the electrio light work connected with the 
extensive alterations at the Berkeley Hotel, Piccadilly. The wiring 
has been partly carried out on the new conduit system, and the 
handsome fittings used throughout the buildings are manufactured 
by Messrs. Strode and Co. The firm have also supplied the 
necessary heating and cooking apparatus, the latter including a 
roasting range with spit driven by electric motor. 

Hull.—A Local Government Board Inquiry was held here on 
Friday by Col. J. О. Hasted, R.E., into the application of the 
Town Council to borrow £52,000 for electric light extension 
purposes. The application was supported by the Mayor, the Town 
Clerk, the Borough Electrical Engineer (Mr. A. S. Barnard), and 
{Ье Chairman of the Electric Lighting Committee (Mr. Skinner). 
In the course of his evidence Mr. Barnard said the Corporation 
erected their present electricity station four yearsago. In January, 
1893, they started with 33 customers, but the demand had grown 
steadily ever since, and now they were supplying current to 556 
consumers. At the outset the area of supply was kept within the 
docks, with 2} miles of mains, but early in 1893 three additional 
miles were laid down outside the docks. When they commenced the 
supply of current the capacity of the plant at the station was 
equivalent to 10,000 8.c.p. lamps. Extensions and additions were 
made in 1894 and 1895, which increased the capacity to 22,000 
8-c.p. lamps, and they had quite recently received applications for 
1,700 further lamps. The plant was therefore clearly inadequate 
to meet the demand that would be made upon it next winter. The 
atreets in the present area of supply were almost exclusively com- 
posed of shops and business premises, and it was desired to give 
those in the residential quarters an opportunity of taking current. 
Numerous requests were continuall being made from the residen- 
tial districts. The present pro was to erect a new station at 
Sculcoates-lane, with sub-stations at Albion-street, Argyle-street, 
and Holderness-road. Councillor Skinner, the Chairman of tho 
Electric Lighting Committee, supplemented Mr. Barnard's stato- 
ment, and stated that since the first year there had been a profit 
on the works, and this profit had increased from year to year. 
There was no opposition. 

Keswick.— The District Council have appointed a sub-committee 
for the purpose of considering the advisability of disposing of their 
Electric Lighting Order. 

Kirkly-in-Ashfleld.—The District Council have received the 
estimate of Mr. W. J. Furse, of Nottingham, for the electric 
1005 of the district. The total cost of the scheme is put at 


Lancaster.— At the last meeting of the Town Council Mr. Hall, 
Chairman of the Electricity Committee, announced that there had 
been a profit of £72 on the working of the electricity department 
during the past year. The accounts are to be presented at the next 
meeting of the Council. The Committee recently received a pro- 

from the Electric Lighting Extension Syndicate for the 
inauguration of a system of free wiring of customers’ premises in 
the district, but it has been decided not to entertain the offer. 

Lewisham (London).—The District Board of Works, who have 
been in negotiation with the Blackheath and Greenwich District 
Electric Lighting Company as to the terms upon which the Com- 
peny were willing to supply electric current for public lamps in the 
district, have just given their consent to the Company's application 
for & Provisional Order. 

Leyton.—The resident electrical engineer (Mr. H. Collings 
Bishop) recently presented his statement of accounts to March 31. 


Although the station has only been in operation for about six 
months, Mr. Bishop considers the outlook for the present year 
satisfactory, and that there is every prospoct of a large increase in 
the demand for current. The Electric Lighting Committee have 
decided to carry out the scheme for the further extension of the 
mains recently prepared by Mr. Bishop. The estimated revenue 
from the proposed extension, including receipts from street light- 
ing, was put at £400 per annum, aud the total cost of laying the 
mains at £1,230. The Council have decided to apply to the 
Local Government Board for sanction to borrow the necessary 
money for carrying out the work. The number of units generated 
at the station during the past month was 13,464, and units sold 
7,998. Prof. H. Robinson also reported that Messrs. Siemens 
Bros. and Co. had completed the period of maintenance under their 
contract, and he had certified accordingly. 

The Leyton School Board have decided to light the new school 
building in Newport-road by electricity. It was stated that the 
cost of the installation would be £150, or £40 more than the cost 
of putting in gas fittings. 

Lincoln.—The Urban Sanitary Authority, at its last meeting, 
discussed the report of the electrical engineer, Mr. Vesey Brown. 
Ald. Page, in presenting the report, spoke of the care with which 
Mr. Vesey Brown had gone into the details relating to their 
proposed undertaking. He explained that they were not at the 
present moment entitled to proceed with the work, but this need 
not prevent them taking steps to facilitate matters as soon as the 
moment for proceeding arrived. They had to prepare the plans 
and specifications and present them to the Local Government 
Board, and seek the necessary powers to borrow the sums 
required. The Committee thought that it would (subject to 
the approval of the plans and specifications) be for discussion now 
whether they should invite tenders, these tenders being invited 
subject to the Act of Parliament and the necessary Local Govern- 
ment powers being obtained. Therefore, the two proposals before 
before the Committee were to advertise for tenders, aud to 
authorise the Committee to proceed with that portion of the work 
embraced in the foundation of the chimney-shaft. He considered 
that the site upon which the station was to be erected would be 
found entirely suitable. They proposed to erect a 160ft. shaft, 
and it was desirable that the superstructure should be pro- 
ceeded with, the Corporation themselves carrying out this 

rt of the work. With regard to the engineering plans 

e understood criticism would be raised as to the type of engine 
recommended by Mr. Vesey Brown—namely, the high-speed 
engine. He invited the Council to adopt the recommendations of 
the Committee, and prophesied that the electric lighting undertak- 
ing would be equally successful with the other undertakings which 
the Lincoln Council had carried through. Mr. W. Turner 
agreed with the urgency of proceeding with the founda- 
tions, but took exception to the proposals regarding the en- 
gines. He wished the installation to be the best possible, and 
aleo that the trade of the town should have an opportunity of 
sharing in the supply of the necessary plant. He himself was 
greatly in favour of 084 engines, and had suggested that they 
should consult Dr. John Hopkinson on the subject. This sugges- 
tion had been met with the stout opposition of their engineer. Mr. 
Ald. Page replied that it vas the duty of the Couucil to provide the 
city with the most approved modern plant for their electric light 
undertaking, without reference to whether the Town did or did not 
secure the orders. If the result of the tendering was that the firms 
carrying on business in the town were able to come within approach- 
able terms with outside competitors he had no doubt the Council 
would be disposed to give preference to local contractors. 
Lincoln was a town which had grown and flourished by its 
world-wide reputation, and once the Council began by artificial 
means to protect ita trade he would consider they were acting ina 
retrograde manner. No decision was come to, it being decided 
that the report should be discussed in committee of the whole 
Council. 


Liverpool.—At the meeting of the City Council on Friday, Sir 
Arthur Forwood, M.P., made a lengthy statement as to the terms 
on which the Corporation had acquired the undertaking of the 
local Tramways Company. The total amount paid tothe Company 
was £567,375, which, under the circumstances, he considered was 
reasonable. The great consideration which had induced the Council 
to take over the tramways was the convenience of the public and 
the necessity of improving the service. He thought there was no 
more unsuitable city in the kingdom for horse traction than Liver- 
pool, and the Corporation must in the near future consider the 
desirability of adopting some improvéd mechanical form of traction. 
He considered that the total cost of acquiring the present tramways 
system and introducing mechanical traction or other improvementa 
would amount to between £1,000,000 and £1,300,000. To meet 
the interest and sinking fund on this capital, their net revenue 
should come to £70,000 annually, but he calculated that they would 
have а revenue of £135,000. The Council unanimously endorsed 
the purchase, and а Special Committee was appointed to inquire 
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into and report as to the best means of improving the city tram- 
ways system. 

London.—At the meeting of the City Commission of Sewers on 
Tuesday a communication was received from the Postmaster- 
General relative to applications for permission to open streets for 
telegraphic purposes, and stating that he was unable to accept any 
restriction as to the object for which the wires were to be used. It 
was resolved to again inform the Postal authorities that the Com- 
mission would not object to the opening of the streets for laying 
down telegraph wires, but they still objected to giving consent to 
wires being laid for the use of the National Telephone Company, 
unless the latter were prepared to provide an improved service at a 
reduced cost. 

London County Council Estimates.—At the weekly meeting 
of the London County Council on Tuesday the annual estimates 
wore submitted. The Fire Brigade Committee estimated that 
£8,750 would be required for telephones (about 130) and fire alarms 
(about 300). The Highways Committee estimated that £830 would 
be required for the maintenance of the Council’s subways. Under 
the Electric Lighting Act they estimated their expenditure at 
£1,245, and that £400 would be received as fees for inspecting and 
testing electricity meters and for testing electric pressure. Last 
year the estimate of fees was £500, the actual receipts in 1895-96 
£117. They estimated £200 as the expense to be incurred in the 
examination of returns and plans and incidentals in connection with 
overhead wires. 

Londonderry.— The Irish Privy Council have granted the appli- 
cation for the renewal of the Order authorising the construction of 
an electric tramway in the town. The application was opposed by 
the Town Council. 

Luton.—We are informed that Mr. A. T. Snell has been 
appointed by the Town Council to prepare a report with estimates, 
&c., and to advise generally with reference to the lighting of the 
borough by electricity. 

Newmarket.— Another special meeting of the District Council 
was held on Monday to further consider the electric lighting ques- 
tion. It was stated that Messrs. Edmundsons (Limited) had offered 
to take a transfer of the Order on terms covering the payment of 
all costs incurred by the Council to date. "They would form a local 
Company to carry out the provisions of the Order, and guarantee 
to supply current for public lighting at 4d. per unit. The Council 
would have the option of purchasing the undertaking aftor 10 years 
for theamount of capital expended, plus 15 per cent., and an amount 
sufficient to pay 5 per cent. dividend for each year such dividend 
had not been paid. After 21 years they could purchase on payment 
of capital expended, plus 15 per cent. only. Messrs. Crompton 
and Co. offered to take over the Order, and immediately upon trans- 
fer would pay the Council £250, and engage that the terms of 
the Order would be put in force within 12 months; electricity for 
public lamps to be supplied at 4d., and for private lighting at 7d. 
per unit for the first two hours and 4d. afterwards. The Council 
would have the right of purchasing the undertaking after 
14 years at а valuation, and a premium equal to the net 
profits of the five preceding years; after 21 years, plus three 
years’ net profits; and after 28 years, or afterwards after any 
period of seven years, plus two years’ net profits. In the course of 
the debate a telegram was read from Messra. Crompton and Co., 
offering to pay £260 for the Order to supply current for private 
lighting at 7d. per unit for the first hour, 4d. afterwards ; option 
of repurchasing after 10, 18, and 25 years, upon payment of five, 
three, and two years’ profits for goodwill. After indulging in a 
debate of inordinate length, it was decided to call another special 
meeting for to-day (Friday) to discuss these offers. 

Oldham.—The Town Council have, on the recommendation of 
the Electric Lighting Committee, reduced the price of current for 
private lighting from 6d. to 4!d. per unit for the first two hours, 
and from 4d. to 3id. per unit for all additional current. The price 
of current for public lighting has been reduced from 4d. to 3d. per 
unit. These reductions took place as from March 25 last. The 
Chairman (Councillor Shaw), in moving the adoption of the new 
rates, said that the Committee hoped to be able at the end of the 
next 12 months to further reduce the charges. 

Paisley.--The Police Commissioners have formally approved of 
the proposal to erect 61 arc lamps in the principal streets in the 
burgh. At the meeting of the Commissioners on Tuesday the 
electrical engineer (Mr. Francis Teague) reported that the Electric 
Lighting Committee were prepared to provide the necessary cables, 
pillars, lamps, &c., at their own cost, and to undertake the entire 
upkeep, including repairs and renewals, the supply of current, and 
trimming, for £20 per lamp per annum. The 61 lamps proposed to 
be erected will displace 401 gas lamps. The Committee are also 
considering the question of lighting the minor streets by means of 
incandescent electric lamps, and а report on this matter will be 
presented in a few days. 


Portsmouth.— At the meeting of the Town Council on Monday, 
їп moving the adoption of the Electric Lighting Committee's report, 


A.derman Ellis stated that he had seen the balance-sheet of the 
Electricity Department for the past half-year. The Committee were 
able to announce а reduction in the cost per unit of coal, stores, 
wages, &c., and the only item that exceeded last year's figure was 
that for maintenance. The management expenses had gone down 
from 43 to 29; the cost per unit was 1°70 against 2'06 last year. 
Last year they had a deficit of £400, but this year, after payiug all 
charges, they would be able to hand over between £2,300 and 
£2,400 for the relief of rates. He had anticipated a profit of 
£1,300, and the actual result greatly exceeded his most sanguine 
anticipations. 

Resolven (Neath).-—It is proposed to light this village electri- 
cally, and Messrs. Cory Bros. have offered to supply current for 
lighting the streets by means of incandescent electric lamps at 
£2. 10s. per lamp per annum. The Neath Rural Council have 
decided to accept this offer. The present cost of the gas lighting 
is £2. 193. 6d. per lamp per annum. We understand that Messrs. 
Sydney F. Walker and Co. have been entrusted with the contract. 


Rochdale.—On the recommendation of the Gas Committee the 
Town Council have decided to apply for a Provisional Urder. 


Salford.—At Tuesday's meeting of the Town Council the 
members of the new Electric Lighting Committee were selected, 
the members including Mr. I. Frankenburg. The Council have 
received 25 tenders for wiring the Town Hall. 


Southampton.—The foundation stone of the new electricity 
supply works will be laid on June 1. 

Swansea.—The Town Council have retained Lord Kelvin for the 
purpose of giving evidence in favour of their triple scheme before 
the Parliamentary Committee. His lordship visited Swansea in 
company with the Corporation's consulting engineer (Mr. E. Man- 
ville) on Friday last. 

Taunton.—A joint report by the Streets and Highways and the 
Electric Lighting Committees, on the proposal of the Taunton aud 
West Somerset Electric Railways and Tramways Company to con- 
struct an electric tramway or light railway in Taunton, was pre- 
sented at the meeting of the Town Council on Tuesday. The 
report recommended the Council to approve the principle of the 
scheme, and on the motion of Alderman Potter this was agreed to. 

Thanet.— The Light Railway Commissioners (the Earl of Jersey 
and Col. Boughey, C.S.I.) held an inquiry on Monday into the 

roposal to construct a system of light railways in the Isle of 

hanet. Mr. G. S. Bower and Mr. Vesey Knox, M. P., represented 
the promoter, Mr. W. M. Murphy;; Mr. Lowe, the Ramsgate Cor- 
poration and the London, Chatham and Dover Railway Company, 
and Mr. G. Foord Kelcey the Margate Corporation and the Thanet 
Rural District Council. Mr. Bower stated that the length of the 
proposed railway would be 114 miles, 10} of which would be double 
line. It would commence at Pegwell and pass through Ramsgate, 
Broadstairs, St. Peter's and Margate, and end at the railway station 
at Westgate-on-Sea. The gauge proposed to be adopted was 3ft. 6in., 
and the motive power electricity. There were various objections to 
the scheme, but if there was to bea light railway at all he thought it 
would be conceded that electricity wasthe most suitable motivepower. 
There was no criticism as to the engineeering details of thescheme, 
and no challenge as to the estimates. The cost of construction 
was put at £67,095. 103. The South-Eastern Railway Company, 
the Parish Councils of Westgate, Garlinge, Northdown and St. 
Peters and the Kent County Council were favourable to the 
echeme, while the Town Councils of Ramsgate and Mar- 
gate, the District Council of Broadstairs and the Rural 
Council of Thanet had lodged objections. Under the Act the 
applicants were called upon to satisfy the Commissioners that they 
had used their best endeavours to consult the wishes of the Local 
Authorities interested in the scheme. He thought he would be 
able to show that this had been done and none of the objections 
made were such as could not be removed by the promoters, 
except perhaps that as referring to the sea-front of Ramsgate. 
The Ramsgate Council were the principal opponents, but he re- 
minded the Commissioners that that body had at the outset 
expressed their approval of the scheme, and he would call members 
of the Margate Council who were strongly in favour of the applica- 
tion. There were a number of ratepayers living along the line of 
route, and the two Councillors who lived on the front (Messrs. 
Bear and Hodgson, would also support it. He understood the 
Ramsgate Corporation suggested another route, but they could not 
adopt this suggestion as the scheme would involve street widening, 
which could only be done at prohibitive cost. They were there- 
fore obliged to adhere to their original proposal. In exchange for 
the privilege of going along the front the promoters offered Rams- 
gate a new wide road of 60/t. to Broadstairs. Mr. Bower then dealt 
with the opposition of the Margate Council and other bodies. 
The first witness was the promoter, Mr. Murphy. He said the 
present scheme had been designed with a view to avoiding the very 
narrow streets, and the route proposed was.the only practicable one. 
There was no doubt a public need for the tramway, and it would be 
a great attraction to the district. He proceeded to give details of 
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the scheme, and was examined at considerable length as to the 
various objections that had been lodged. The engineer to the 
scheme, Mr. J. E. Waller, also gave evidence. It was pro- 
posed to adopt the overhead trolley system of electric traction, 
which he considered the most suitable. After several pro- 
minent citizens had given evidence in support of the project 
Mr. Low, on behalf of the Ramsgate Corporation and the Lon- 
don, Chatham, and Dover Railway Company, said that the line 
was not required. The railway company considered that the 
accommodation at their stations for passengers iu the form of 
cabs and flies was sufficient, and they objected to the cars coming 
close to and stopping opposite the stations. A similar remark 
applied to Margate, and on this account he urged the Commis- 
sioners not to accede to the application. The Ramsgate Council 
objected to the scheme on the ground that it destroyed the front 
upon which the Corporation had recently expended £70,000. 

e inquiry was adjourned. 

United States Telephone Litigation.—A telegram to the 
Financial Times states that the action brought by the United 
States Government against the American Bell Telephone Company 
in the Supreme Court has resulted in & verdict in favour of the 
dofendants on all points. 


Walsall.—At the meeting of the Town Council, on Monday, the 
Electric Lighting Committee recommended that, as from July 1 
next, the charge for electric current be 6d. per unit for the first 
hour and a-half's daily consumption, and 21. per unit afterwards. 
The matter was, however, postponed for a month, in order that a 
copy of the report of the Electrical Engineer (Mr. A. Wylllie) might 
be furnished to each member of the Council. 


Walthamstow.—The District Council have passed a resolution in 
favour of applying for а Provisional Order 


Whitechapel (London).—The District Board of Works has 
appointed a Sub-Committee to visit London and provincial elec- 
tricity supply stations for the purpose of obtaining information as 
to the advisability of the Board putting its Provisianal Order into 
force. 


Wolverhampton.—The Town Council have received the sanction 
of the Local Government Board for borrowing £1,097 for electric 
light extension purposes. The Electric Lighting Committee have 
decided to supply electric current for illuminating purposes during 
Jubilee week at half the usual cost. 


Worcester. In our last issue it was stated that an arrangement 
had been arrived at between the Electric Lighting Extension Syndi- 
cate and the Electricity Department of the Corporation of 
Worcester for the wiring of the Corporation’s customers’ premises. 
This was an error, the arrangement having been come to with the 
Electrio Free Wiring Syndicate. Mr. Ruthven Murray, the City 
electrical engineer of Worcester, writes us that he advised this 
course after going very carefully into the proposals of the two 
syndicates,and after having had personal interviews with their repre- 
sentatives. Mr. Ruthven Murray further points out that the Council 
have now adopted all the recommendations made in his recent report 
with the exception of the one relating to a reduction in the 
charge for the supply of current to the waterworks motors. The 
proposals which have been adopted by the Council are as follow :— 
Alteration in tariff from 5d. to 6d. per unit for the first hour's daily 
average use, and 23d. per unit for all additional current used. All 
discounts have been abolished, and free lamps are to be given in 
lieu thereof for prompt payment. The charge for current for 
motors and cooking apparatus has been amended. Meter rents 
have been reduced 50 cent. all round, and, as above stated, an 
agreement has been entered into for the wiring of consumers' 
premises, Further, the whole of the extensions recommended 
in Mr. Ruthven Murray's report are to be carried out at an esti- 
mated cost of nearly £9,000. 

Wrexham.—Col. J. T. Marsh, R. E., held a Local Government 
Board inquiry last week into the application of the Town Counci 
to borrow £8,200 for the purchase of land as a site for an electricity 
generating station, town hall, gymnasium, &c. The Town Clerk 
(Mr. T. Bury) gave particulars of the Couucil's proposals. 


— a e —— 


CITY OF LONDON ELECTRIC LIGHTING COMPANY (LIMITED). — The 
revenue return of this Company for the quarter ended March, 1897, is as 
follows : —Sale of current for public lighting, £3,182, against £3,161 in the 
corresponding quarter last year; private lighting, &c., £49,843, com- 

with £38,280 ; estimated revenue from other sources, £1,500, against 
£750 ; total, £54,525, compared with £42,191, an increase of £12,534. 
There was an equivalent of 260,956 8-c.p. lamps connected on March 31, 
1897, an increase of 15,151 lamps during the quarter, compared with 
11,950 increase during the corresponding quarter of last усаг. The 
Statist of May 8 has an appreciative article on the financial prospects of 
this Company. Notwithstanding the heavy premium at which the 
Ordinary £10 shares stand (224), giving a yield of £3. 2з. 3d. on the 7 per 
cent. dividend, the Statist states: “The outlook is that relatively large 
profits are likely to be made for many years, and that these Ordinary 
shares, even at their present prices, are a reasonably attractive investment.” 


COMPANIES’ MEETINGS AND REPORTS. 


Brazilian Submarine Telegraph Company (Limited). 


The forty-seventh ordinary general meeting of this Company was held 
at Winchester House, Old Broad-street, London, on Wednesday, under the 
presidency of Lord Sackville A. Cecil. 


The SECRETARY (Mr. Richard Collett) having read the notice calling 
the meeting and the minutes of the last meeting, the report was taken 
as read. 


The CHAIRMAN then said: The accounts for the half-year ended 
December 31, 1896, are contained in the report, and І will run 
through a few of the principal items in the ordinary way. The 
receipts for the half-year ended December 31, 1896, were £88,973, 
for the previous half-year they were £92,071, showing a decrease 
of £3,098. The receipts from messages show a decrease of £3,634, 
and those from interest, rents, transfer fees, and dividends on shares in 
other telegraph companies an increase of £536, resulting in a net decrease, 
as before stated, of £3,098. Three causes have adversely affected the 
income from messages, viz, First, an interruption of the route of the 
Western and Brazilian Telegraph Company on the coast of Brazil, lasting 
four weeks—from September 4th to October 2nd. The interruptions of 
the cables were, we were informed by the Western Company, due to earth- 
quakes or other form of seismic disturbance of the ocean bed affecting 
the whole of the extensive coast line of Brazil. The second cause 
was keen competition in the River Plate districta, and the third 
cause was a further and continued fall in the exchange value of the 
currency collected in Brazil, which on the average for the half-year under 
review was about five-eighths of a penny per milrei lower than the average 
for the previous half-year. Notwithstanding the falling off in message 
receipts the Company carried some 34,000 more words than in the previous 
six months. The exchange value of the milrei has ranged from #124. to 
744., and ia now about 71d. With such low rates ruling it resulta that 
the charges are excessively low from Brazil when compared with the 
rates collected in gold ou this side. Thus the rate to Pernambuco is 
Хз. 6d. and less than 23. from that place the average rate being. therefore, 
about 2з. 9d. per word. On July 1st next, under the Budapest revision of 
the International Telegraph Conference, certain changes are to take place 
in the basis of collection, which will no doubt lead to results more equitable 
as between the sendera on either side of the Atlantic. Com d with 
the reccipts for the corresponding half-year of 1895, viz.. £106,167, the 
decrease is £17.194. In the second half of 1895, however, tariffs higher 
by about 6d. per word were collected. for two months, and the 
exchange value of the Brazilian currency was more favourable, averaging 
1014. against 8!!d. Turning to the expenditure side of the accounts, 
we find the total expenses were £21,090, which, compared with 
those for the last half-year, £19,210, «how an increase of £1,880. 
I do not know whether you will care for any «detail; but in the 
working of the stations there was an increase of £1,587, in general 
expenses in London there was an increase of £55, and other expenses were 
higher by £137. Neither half-year contains any expense for repairs of 
cables, upon which we may congratulate ourselves on our good fortune. 
Upon the period now under review there has fallen expenses which 
do not indicate anything of the character of permanent or continuing 
charges. Of this nature are the following :—£150 for new land- lines 
at Madeira, £100 for instruments for automatic working, &c. £132 
for bedroom furniture for St. Vincent and Pernambuco. £482 for 
kitchens and painting St. Vincent station and quartera, and £410 for 
expenses connected with the International Telegraph Conference at Buda- 
pest. In addition to the above items there are the following, which have 
no corresponding items in the accounts for June half-year, 1896, 
viz., £500 for Portuguese Government taxes upon Company and staff 
at St. Vincent, and £48 for additional advertising and stamps. After 
providing for debenture interest, sinking fund, and income-tax. there 
is a balance of £63,214. Two quarterly interim dividends at the rate of 
віх рег cent. per annum have been paid, absorbing £39,000. A transfer of 
£20,000 has been made to the reserve fund,and the balance of the half-year'a 
profits, £4,214, iscarried forward. With £11,060 brought forward from J une 50 
last we have a sum of £15,274. with which we commenced the current period, 
which ends our financial year. So far as the present half-year has gone, I 
regret I cannot report any improvement in the receipts ; on the contrary, 
we atill have а decrease compared with the immediately preceding half- 
year. On the other hand, I am glad to say we have not been called 
upon to meet any expenditure for repairs of cables. A fault hax 
existed for some time in our No. 1 Lisbon-Madcira cable, but as the 
cable still works well, not only simplex but duplex also, it has not 
yet been necessary to meet the expense of sending a ship to remove 
the fault. This will have to be done sooner or later, but until 
the fault develops further and interferes with the working, the expense 
із not immediately pressing. What is of most importance is to watch 
the fault with a view to the choice of favourable weather for grappling for 
it in deep water. The return upon interests taken in other allied telegraph 
companies is, of course, not so much in the shape of dividends as in the 
traffie receipts upon our lines from the traffic reaching us from such com- 
panies, and your Directors regard their holding in other telegraph com- 
panies more in the nature of working capital than of investments of reserve. 
They have consequently been grouped in the present accounts in that 
aspect. That is a slight new departure, but no doubt it is one you will all 
approve. Following the custom at previous meetings, I have now laid 
before you some expansion of the information aud figures to be found 
in the report and accounts, and although this is only our interim 
meeting, 1 must now pass on to one or two general matters arising out of 


laudable, useful, and becoming almost 
that branch of science which has heen the foundation on which our Com- 


94 


— — — —— 


the report, upon which you will expect me to say something before in- 
viting question, as usual. The first of these is the International Telegraph 
Memorial, which is the development of suggestions made by shareholders 


in the various Companies with which the late Sir John Pender was con- 


nected. Personally, I have a yery strong objection to ordinary and useless 
forms of memoria!s, and I have no doubt that there are many who share 
this feeling. With these sentiments you will think it curious to ece my 
name on any Memorial Committee; but when I have read you an extract 
from the circular signed bv the Cliairman and Honorary Secretary of the 
Committee, I venture to hope you will agree with me that a not un*uc- 
cessful attempt has heen made by them to combine that generous expres- 
sion of good feeling which is happily the first impulse on the loss of one 
with whom we have been associated with objects in themselves highly 
for the future advance of 


panies have been called into existence. The circular runs as follows :— 


* [INTERNATIONAL SUBMARINE TELEGRAPH MEMORIAL. | 

„The. Committee having decided to proceed during the present year 
with a Memorial to commemorate the leading part taken by the 
late Sir John Pender in the establishment: and. development of Sub- 
marine Telegraphy and its extension throughout the world (leaving 
tlie general International Submarine Telegraph Memorial to pro 
ceeded with for inauguration in the year 1901 the jubilee of International 
Submarine Teleg ahs „ an appeal is made for funds to enable the 
Memorial to Sir John Pender to be made worthy of the immense service 
rendered by Submarine Telegraphy to this country and the world. It is 
pro that this Memorial should take the following form : - (1) A bust 
of the late Sir John Pender, to be placed in a suitable institution, at & cost 
not to exceed £500. (2) An Endowment Fund of not less than £5,000 for 
the maintenance of the Electrical Laboratory of the University College, 
London, on condition that the Council name the Chair of Electrical 
Engineering the ‘Pender Chair of Electrical Engineering,’ and the 
Laboratory the ‘Pender Laboratory.’ (3) A ‘Pender Scholarship’ and 
Gold Medal in connection with electrical subjects in Glasgow. It will be 
seen that, with the exception of £500, the whole of the Fund is to be devoted 
to the advancement of technical education. Donations may be allocated to 
one or more of the three objects named." 


No words of mine could put the case better before you. 1 repeat that 1 
myself feel that Companies ought to be most chary about what they sub- 
scribe to, but when a happy combination such as the foregoing bas been 
possible, your Directorsunanimously felt that they could rely on your support 
when they ventered to anticipate your wishes by putting the Brazilian Com- 
pany's name down for the contribution of £500 without allocation subject to 
your confirmation, which is now asked for. That was last November. 
Now, at the end of April a circular on another matter of the same kind, 
under no less auspices than those of His Royal Highness the Prince of 
Wales, has been addressed to your Directors; but this, recommended ан it 
is by the Heir Apparent to the Throne, was felt by the Board to be a 


matter which would be more fitly and respectfully dealt with by a resolu- 
tion emanating from the other side of this table. 
the Prince’ of Wales's Jubilee Hospital Fund. Your Board accordingly 
have merely taken upon themselves to advise, if at this meeting the 


I allude, of course, to 


proprietors decide for the Company to contribute, that the amount 


of contribution which befits the occasion and the position of this 
Company should be 100 guineas. ` We shall await your instructions 
later on in the meeting. Having thus deviated a little from cable 
questions pure and simple, I will return to the subject. The 
German Submarine Telegraph Company's cable between Emden and Vigo 
was laid and opened for traffic on December 25 last. It opens a new aud 
direct route between our cables at Lisbon and Germany and the north of 
Europe. The Brazilian Company assisted in bringing this cable into exis- 


- tence, and has acquired a considerable interest in the Company. It is laid 


under arrangements with the German Telegraph Department, which will, 
we believe, bring satisfactory results to the allied Telegraph Companies 
interested therein. The Pacific and European Telegraph Company has 
declared à small dividend in respect of the operations for the year 
ended June 30, 1896. The Directors have turned their attention 
to the preliminary expenses, considerably reducing them. out of profits 
before paying a dividend. The West (Coast of America Telegraph 


Company, which you see alluded to in the report, has been established 
in Chili and Peru for more than 20 years and has a valuable 


connection resulting from its high reputation with the mercantile houses. 


. At VulparaiBo its cables work in conjunction with the lines of the Pacific 


and European Telegraph Company. They run southward to Concepcion 


and Talcahuano, and northwards to Callao and Lima, touching at Iquique 


and other. important ports. Having indicated on the map tbe course 


taken by the cables, the Chairman said: Owing to the continued depression 
of trade in Chili and Peru, with the consequent reduction in the income 
of the West Coast Company, coupled with the fact that it had to meet the 
payment of 8 per cent. interest upon its Debentures, the Company could 
not continue its operations upon the old basis, and it became necessary to 
bring about а re-construction of the Company on a sounder foundation, if 
the alliance with it was to be kept. and it was to continue to be a gatherer 
and distributor of traffic in connection with our Company. You will 
see that the connection is by means of the Western Company's 
cables to Monte Video, and beyond there by the Pacific and European 
line, which I have just mentioned. To this end the Brazilian Company 
has entered into an arrangement whereby it guarantees the prin- 
cipal and 4 per cent. interest on £150,000 Debentures of the re-con- 
structed Company. The share capital is £132,520, of which £75,000, 
(or 25 per cent. of their holding in the old Company), will be issued to the 
old shareholders, amd £37,500 will be issued fully-paid to the Brazilian 
Company in consideration of the guarantee and other advantages. For 
other and immediate purposes we provide cash amounting to about 
£17,260, taking income bonds for the same, whilst sufficient share capital 
в reserved for a future issue should circumstances demand it. By this 
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arrangement the influence and operations of the West Coast Companr, 


along more than 2,000 miles of the Pacific Coast, are retained in alliance 


with this Company and those working in friendly combination with us. 
This question of allied and friendly combination has been so often dwelt 


‘upon from this chair that I cannot hope to add anythiog which would 


emphasize its importance in our eyes. It is a matter all the same 
which in telegraphy is, it seems to me, peculiarly beset with pitfalls 
and difficulties ; and nothing but a severely chastened discrimination and 
that kind of judicial impartiality to which the significant word “ painful” 


‘would in old English have been applied, can avoid, on one side, the evils of 


want of cohesion, without falling into a worse evil of bal or inequitable 
balancing of the interests of the units affected. We believe the arrange- 
ment with the West Coast of America Company to be a fair one. The 
Brazilian Company have close relations with the Eastern system, with the 
Western and Brazilian, and with the companies reaching places beyond, 
and they seek not only the continuance of fair and friendly relations 
amongst their Company allies, but also good understandings with 


‘the foreign (Governments — especially of Portugal and Brazil and 


the other Republics of South America—to all of whom they are 
in various ways indebted and mutually bound. Occasional friction, 
arising very often from misunderstan ling, and from little more in 
many instances than difference of race and language, bas not been sur- 
prising amongat all these elements ; but with honest purposes prevailing 
on all sides, one may venture to hope that these misunderstandings are 
passing off, and certainly with Portugal and Brazil, with whom this Com- 
pany has s» much to do, your Board desire the be;t of relations at all 
times. I have now to move— | 

“That the report and accounts to December 31, 1896, now submitted, be 
approved and adopted,” 
and if anv proprietor wishes to put a question thereon we shall be happy to 
hear him. 

Mr. J. DENISON PENDER seconded the resolution. 

The CHAIRMAN: Are there any questions to be asked ! No one rising 
to address the meeting, he put the resolution in the usual way, and it was 
carried unsnimoualy. 

Mr. GEORGE ANDREWS then proposed * That a donation of 100 
guineas be given towards the Hospital Fund being raised by Hia loyal 
Highness the Prince of Wales in commemoration of the 60th anniversary 
of the Queen's reign. He thought it was a proper thing to do, and that 
the sum was the least they could give, while it still met the case. 

Mr. JAMES W. BURROWS seconded the motion, and said he quite 

1 witl-everything the Chairman bad said on the subject. 

The CHAIRMAN put the resolution, which was carried unanimously. — 

Mr. JOHN NEWTON afterwards proposed, and Mr. W. H. BURMAN 
seconded, a vote of thanks to the Chairman, which was carried unanimously. 

Tbe CHAIRMAN acknowledged the vote, and the proceedings then 
terminated. 


Submarine Cables Trust. 


The twenty-sixth ordinary annual meeting of this Company was held on 
Tuesday, at the Offices, Winchester House, Old Broad-street, London. 
E. C., under the presidency of the Marquis of Tweeddale. 

The SECRETARY (the Hon. A. G. Brodrick) read the notice convening 
the meeting, and subsequently the minutes of the previous ineeting, which 
were confirmed. 

The CHAIRMAN then said : Gentlemen, in asking you to approve the 
report and accounts, which I presume you will take as read, I have in the 
first place to ask you to join with your Trustees in au expression of sincere 
regret at the death of one of your Trustees, Sir John Pender. Sir John, 
аз you know, for many yeara took a very deep interest in everything con- 
nected with submarine telegraphy, and he attended constantly to the 
duties of this particular Trust. The vacancy thus caused has been filled— 
I am sure you will learn this with satisfaction—by the appointment 
of Sir Albert J. Leppoc Cappel. Turning to the accounts, the revenue 
for the past year amounted to £22,892, being an increase over that 
of the previous year of £579. This increase is due to our having 
received a better dividend from our investment in the Anglo-American 
Telegraph Company. We have also realised £84 for interest on money 
derived from the sale of Anglo-American stock, which was temporarily 
placed on deposit until the proceeds could be reinvested in other securities. 
The total expenses for the year amounted to £1,063, or a decrease of £36 
compared with those of the previous year. The expenses of the Trust are, 
as I daresay you are aware, something like £936 less than the amount 
provided by the trust deed. The revenue for the year, together with 
the sum of £307 brought forward from the previous year, has enabled 
us, after providing for expenses, to pay £6 10s. per cortiticate ; or, in 
other words, we have paid the equivalent of two coupons of £3 each and 
cleared off a further sum of 10s. on account of the remaining portion of 
the overdue coupons. The amount in arrear now is only 10s.. which will 
be gradually paid off if the income derived from our investments 15 
maintained or increased. You will have seen from the report that the 
Trustees, considering that it was expedient for the interest of the 
certificate holders to distribute the investments over a larger area, sold 
certain trust securities, and it is believed that the re-investment of the 
proceeds derived from the sale of Anglo-American stock will produce ап 
income rather more than what was received from that source last year, ко that 
we may fairly anticipate that the arrears will be cleared off in about a year 8 
time, and that we shall find ourselves again able to apply surplus income 
towards the redemption of certificates. There is a large figure in the 
balance sheet appearing uuder the head of loss on the sale of securities: 
the sum entered is £25,338. This is entirely due to the sale, to which I have 
just referred, of a portion of our holding in Anglo-American stock. Originally 
we held equal parts of Preferred and Deferred stock in that Company— 
namely, £126,200 of each. The average cost of the two claases of stocks taken 
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together was about £64 11s. 1d. By the sale of the Preferred stock we 
made a profit of about £7,690, but there was a loss on the sale of the De- 
ferred stock of £31,028, or a net loss of £23,338. This, however, is more 
than compensated by the enhanced value of the other securities forming 
the investments of the Trust, which at the present mean price sbow an appre- 
ciation in value of no lees than 75 per cent. Nothing, I think, could 
illustrate better the advantages of placing securities under a trust such 
as this. The purchase and eale of certaia of your securities will require 
a resolution to be passed confirming this, and I will read the resolution 
presently. In view of the statement I have been able to make. I cannot 
but think that it will be recognised that the position of the Trust, from а 
financial point of view, has greatly improved in the past year. The 
investments have been spread over à wider area, thus diminishing the risk 
arising from depreciation of any individual investments, "There has been an 
increase of revenues and a decrease in the expenses of management. The 
arrears of coupons will be soon wiped out, and we shall then be able, as I have 
already said, to again begin redeeming our certificates. It is possible that the 
certificate holders may not view with complete satisfaction the possibility 
of their certificates being drawn at £120, when the value of the invest- 
ment in the market is considerably higher; but I will ask them to 
reflect, in the first place, that it will be some time before 
redemption is ible, and that when the time does come very few 
certificates will be redeemed each year, while those who have their certifi- 
cates redeemed will know that a valuable asset will still remain in their hands 
in the shape of the coupon of reversion. I think that on the whole the 
certificate holdera may view the future of this Trust with almost complete, 
if not complete satisfaction to themselves. I now move the adoption of 
the report and accounta. 

Mr. J. DENISON PENDER seconded the motion. 

The CHAIRMAN invited discussion, but no certificate holder rising to 
address the meeting, he put the motion and declared it carried unanimously. 
Continuing, he said : This is the resolution to which I have just referred, 
which, in order to put things on a proper basis, must be passed by the 
meeting : | 

* Resolved, that the unanimous resolution of the Trustees, passed at а meet- 
ing wille with express notice of the object, at which all the Trustees were 
present in person, to invest the proceeds of sale and conversion of the follow- 
iny securities :— £25,000 Preferred Anglo-American Telegraph Company, 
£257,000 Deferred Anglo-American Jeleqruph Company, and £6 Ordinary 


Anplo-American Telegraph Company, be invested in the purchase of the 


following securities, namely, 500 Central and South American Telegraph 
Company 8100 shares, 200 Commercial Cable Company 8100 Mares, 500 
Amcrican Telegraph and Cable Company $100 shares, and 205 £7. 10s. 
fircferred Ordinary shares Western and Brazilian Telegraph Company, he 
and ths same is hereby confirmed." 


That is a purely formal resolution, confirming the action of the Trustees, 
to which I have referred in my remarks. 

Sir ALBERT J. LEPPOC CAPPEL, K.C.LE., seconded the motion, 
which was carried unanimously. 

A resolution was afterwards passed re-clecting Messrs. Deloitte, Dever, 
Griffiths and Co., and Messra. Gane Jackson, Jefferys, and Wells auditors 
for the ensuing year. 

In reply to a vote of thanks to the Trustees, ' 

The CHAIRMAN aid: On the part of my co-Trustees and myself, I am 
much obliged to you for the way you have recognized our efforts. We 


have had a very successful year, and 1 hops that the current year will be 


no lesa ко, 
The preceedings then terminated. 


West India and Panama Telegraph Company 
(Limited). 


The following report of the Directora of this Company for the half-year 
to Dec. 31 last will be submitted to the general meeting of shareholders to 


Le held on the 19th inst. 


The amount of credit of revenue is £34,053. 13s. 6d. against £33,558. 3s. 
for the corresponding half-year of 1895, and the expenses have been 
£21,398. 158. Ad. against £19,676. 58. 11d., leaving a balance of £12,654. 
18s. 2d., which, with £1,968. 178. 6d. brought from last account, makes a 
total of £14,623. 153. 8d., with which it is proposed to deal as follows :— 


6s. per share e % на .. £10,568 18 0 
Second Preference shares Dividend, 6 months to Dec. 31, 

бз. per зһате....................... J 88 1,400 14 0 
Ordinary shares —6d. per share (free of income - tax). 2,208 0 6 
Balance to current half. year's account........... . 646 5 2 


£14,623 15 8 


The traffic receipts for the six months show an increase of £984. 11s. 11d., 
compared with the corresponding period. The expenses of repairing cables 
during the half-year amounted to £9,015. 14s. 7d., being £1,918. 5s. 4d. 
more than those for the corresponding period. This increase is due to the 
Company's s.s. “Grappler” having been engaged on cable work in un- 
usually deep water 147 days, compared with 86 days in 1895. In the 
corresponding period her expenses were also reduced by her being credited 
with the freight on a cargo of cable sent from the Thames to the West 
Indies for stock. The s.». “Duchess of Marlborough is still laid up in 
London, out of commission. 

The shareholders have been informed in previous reports of the partial 
competition of the Compagnie Francaise des Cables "l'élégraphiquee, to 
whom the subsidies previously paid by the French West India colonies to 
this Company, viz., £4,000 per annuin, bave been transferred. This competi- 
tion assumed a moreacti vesliape in December last, when the French Company, 
їп conjunction with its American associates, and supported by a large subsidy 
from the French Government, Jaid a cable from New York to Hayti, and 
thus completed the connection with the cables it had already laid in the 
West Indies. The material support granted to our competitors by their 
home and colonial Governments enabled them to reduce the tariff to 
the West Indies, and this Company was consequently compelled to make 
similar reductions to retain its traffic for the route prescribed by the 
legislative Acts of our colonies. As, however, the French Company's 
cable between Hayti and Martinique has been interrupted since December, 
1895, the full effect of the competition has not yet been experience, for 
the traffic of the French colonies has, owing to the above interruption, 
still to avail itself of this Company's lines to Cuba, where they mect a 
branch of the French system. "The Directors are thus again enabled to 
gauge the effect of tariff reductions on the traffic of tha West Indies ; 
and this further experience confirms that of previous reductions, viz., 
that they have no influence in developing the telegraphic correspondence 
of the region, and that they entail à diminution of revenue. When the 
Hayti-Martinique cable of the French Company is repairel the Company 
will then have to face the full competition of a line supported hy the large 
subsidy of its home Government, an advantage not enjoyed by this Com- 
pany, which is, moreover, exceptionally weighted by conditions impo:ed 
upon it by the colonies. 

The Directora have elected to a seat on the Board Mr. Walter Bishop 
Kingsford, who has on two occasions visited the West Indies aa a special 
representative of the Company. Mr. Charles William Earle offers himself 
for re-election as a director, as do the auditors, Messrs. Deloitte, Dever, 
Griffiths and Co. 
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CITY NOTES. 


— . 

MEMORANDA.— Bank rate, 2 рег cent. (Мау 13, 1897). Price of silver 
274d. per oz. (May 13). Consols (23 per cent.) 1134—1134 for money, 
1154—113$ for account; 24 per cent. 104$—1054 (May 13) Stock 
Exchange Settling Days: Consols, June 1; Stocks and Shares Continuation 
Days, May 25 and June 9; Ticket Days, May 26 and June 10; Pay Days, 
May 27 and June 11 ; Mining Share Carry-over Days, May 24 and June 8. 

APRICAN DIRECT TELEGRAPH COMPANY (LIMITED).—Particulars will 
be found in our advertisement columns of the numbers drawn at the sixth 
drawing of Four per Cent. Debenture Bonds of the Company. 125 
Debentures of £100 each were drawn, and are payable on July 1 next at 
Parr's Bank (Limited), Bartholomew-lane, London, E. (“. 

CITY AND 80UTH LONDON RAILWAY COMPANY.—The traffic returns 
of this Company for the week ended May 9 were £957, against £909 in 
the corresponding week of 1896, an increase of £49. The total receipts 
for the half-year amount to £19,503, against £17,936 in the corresponding 
period of 1896, an increase of £1,567. 

GREAT NORTHERN TELEGRAPH COMPANY.—This Company’s traffic 
receipts in April, 1897, were £24,000, and the total reccipts during the 
period from January 1 to April 30 were £89,200, against £95,600, and 
£90,000 in the corresponding months of 1895 and 1896 respectively. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 9th inst. amounted to £1,316. The 
amount for the corresponding week last year was £1,162. Increase, £154. 

SOUTH AMERICAN CABLE COMPANY.—The numbers are published of 
69 debentures of £100 each, which were drawn on the 7th inst. for pay- 
ment at the National Bank of Scotland, 27, Nicholas-lane, E.C., on June 30. 

STOCK EXCHANGE NOTICE.—The Stock Exchange Committee have 
appointed Wednesday, the 26th inst., a special settling day in 428,971 
fully-paid shares of the Smelting Company of Australia (Limited). 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—Tho 
traffic receipts for the week ended May 7 (after deducting 17 per cent. 
of the gross receipts payable to the London Platino-Brazilian Telegraph 
Company, Limited) were £2,226. 


ELECTRICAL COMPANIES' SHARE LIST. 


Present | AMOUNT | Last | 5 - Pri | RATE PER Business ояи 
ОР IVI- І Ева’ PRICE | Wednesday, | Синт. DIVIDEND URING WEBK 
AMOUNT.| SHARE. | DEAD. НАМЕ MAY 5 May 19. | YIELDED Dus. | ENDING MAY 8. 


| ELECTRIC RAILWAYS ane TRAMWATS. | | est | Lowest 
£9,104 £10 3/0 | Central London Ordinary „„.„.................. 10 a 1} 218 6 | June and December 105. 10 
i 10 10 Do. (ёбраій) ..................... ........ б. 5 65 217 8 al › 54% Р 
Stock 117 bis Agar touta London Railway Con. Ordy. .. .... 68 6) 53 6) $12 0 | January and July 592 &9 
8,119 25 5 4 5 Perpetual Preference e ap ою ею ео ею GU Gm 16 154 16 8 3 6 » 99 : °» е 
198,171 | Stock 4, Do. 4 Dobenture 2 187 189 187 183 | 817 7 | May and November КА - 
64, )0 1/3? | Waterloo and City Ordinary (£8 paid) 10 11} 103 i ' $2 8 | Juoeand December 11 11} 
a7 10 32 | Liverpool Overhead Баптау ananas 1212 12]! Tu 1211 2 4 3 | February & August МЕ — 
10 47 Do. 5 Preference Lom 15 15$ 15 16 8 4 6 vi í 26 | МА 
125,000 4 Do. 6% Debsatare wo 22 2112 115 in 116 $10 9 | January and Jaly — = 
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ELECTRICAL COMPANIES’ SHARE LIST. 


PREVIOUS Price RATE PER BUSINESS DONE 
Pmexar| AMOUNT| Last ХАМЕ. WEEK'S Price | Wednesday, | CENT DURING WEEK 
А XOUNT. or е MAY 5. Мау 12. Yrgupgp. | DIVIDEND ров, EYDING May & 
| ё s. d. A 
CRA | ighest | Lowest 
2923,90] Stock 12/06 | Anglo-American дн ak ical E 49 5? 49 6? b 1 9 Jan., Apr., July, Oct. -, 2 
£3 038,020 Stock 25.0 LI Preferred """" n * ^ no e. om o qe ce =т= чә еее 934 94] 931 941 5 12 0 " " 918 931 
£3 028,020 Stock 6/0 Do. Deferred o 2 * 74 8 1 8} oo — 8 "o 
£149,900 £100 4% |"African Direct Telegraph (Red 100 104 100 104 8 16 11 | January and July 193 T 
425,000 10 © Amazon Telegraph .................... ССГ 4} 5} 4} 6 " ee :: — 
£130,000 10 3/0 | Brazilian Submarine . 141  15j 111 15 4 11 10 | Mar., June, Oct., Dec. 15,g и 
£75,000 100 5% Do. брег Cent. Debs. (2nd Series, 1906) .... 113 117 113 117 4 5 6 | June and December oe - 
11,000,000 $100 | $1 | Comm Cable Capital Stock ....2......—--| 163 175 178 177 410 5 | April and October.. | 1733 172 
10,000 10 8/0 Cuba Submarine ............ ——— 10 11 10 11 7 4 2 | February and August — — 
6,000 10 107 Do. Preference 10 per Cent.. 19 £0 19 20 500 " ' 22 x 
12,981 6 2 Direct Spanish (fully paid) аларта 34 4} 4} 4 811 | April and October .. . 
6,000 5 10 Do. 10 per Cent. Cumulative Preference .... 10 1 10 10 411 6 „ ec — = 
&30,0C0 £50 43% Do. 43 per Cent. Debentur es. . 1057 108 105% 103 4 8 4 | January and July -. t. Z4 
:.80,710 £20 2/6 | Direct United States Cable, 18777777 84 9 8} 9 5 1t 1 |Jan., Apr., July, Oct. 9 Sis 
490,000 £10 2/6 Eastern ETET eee ee ee eee ee во... ee ^^.» 16} 17+ 163 171 3 15 4 n n 174 164 
10,000 £10 6% Do. 6 per Cent. Cumulative Preference .... 18 19 18 19 8 5 9 " " 183 18} 
21,902.15 Stock 4 Do. 4per Cent. Mort. Debenture Stock (red.) 127 130 127 130 8 1 7 | May and November 12) 1234 
£39,990 | £100 5% |* ро: 5 per Cent. Debentures, 1800 103 106 103 106 414 9 | February & August | 147 а 
200, 000 10 2 „ . oo а› эө ө» >» 18 18] 18 18} 815 8 | Jan., Apr., July, Oct. 18i; 181 
.000 Stock 4 Do. 4 per Cent. Debenture Stock 128 181 128 131 3 1 7 | Же & August - ee 
£163,600 | 4100 5 * Do 5 Ф; c. (Austin. Gov. Sub.) Debs. 1000 10) 104 100 101 416 2 | January and July .. ab à 
` £156,200 100 5% “Eastern and S. African 5 p. Cent. Mor. Deb.,1900 . 10) 104 100 104 416 2 " T ~ EE 
£800,000 100 4 |е . Do. re, Mor Debentures, 1909.......... 107 110 107 110 813 9 | Feb & August os — 
000 £25 4 * Do. 4% Mauritius Sub. Debs. (regd.) ....—..| 107% 1107 1072 11907 31? 9 | May and November 1074 T 
1180,227 10 26 Globe Telegraph and Trust "*"X*"»-"a^-"cd c ct. t ee) 11 111 11 112 1 3 0 Jan., Apr., July, Oct. пу. 1 

180,042 10 6% Do. 6 per Cent. Preference ................ 17 174 17 174 8 8 7 " n 17у, Nl 

150,000 10 100 | Great Northern of Copenbagen ................ - 21 25 944 25} 8.8 6 " А 24} 24 
4170, 000 10⁰ 62 |" Do брег Cent. Debs., 1853 issue Series “B — 102 105 102 105 415 3 | March & September T . 
17,000 25 12, ЛАШ BEENDEN e АЕ реА 55 58 55 58 4 6 2 | May and November 56} - 
£100,000 100 6% ‘Loudon Platino-Brazilian 6 per Cent. Debs., 1901. 107 110 107 lt Bb» March & September — .. 
£100,000 100 4% | Pacific & European Tel. 4% Guar. Debs (red) 1942 107 110 107 11) 813 5 | January and July — 5 — 

11,889 8 4/0 Reuter's „„ 7 8 7 8 5 0 0 April and October ер ned 

£3,381 |£100 Cert.| 50/0 Submarine Cables Tru . . e 50s. срп. 13) 140 135 14? à 5 9 " ' e. - 

15,609 10 | 6/0 | West African Telegraph ............-.--—--.| 5 6 F 6 6 0 0 | January and Ju ~ 

£226,500 100 5% Do. брег Cent. Debentures (red.). . 101 104 101 104 416 2 | March & September e - 

80,000 10 9/0 | West Coast of America "+з 99-9959» ^ тш же «= i 1} 1 1 .. n HET — se 

£150,000 100 8% * Do. В per Cent. Debentures, 1902 .....—.......| 103 108 108 108 71011 | June and December | 103} I 
88,321 - 10 1/6 West India and Panama i lk 1 1} = May and November 1% „ 
84,568 10 6/0 Do. ò per Cent 1st Preference .............- 11 11 11 114 5 4 4 " " e. — 

4,669 10 6/0 Do. брег Cent. 2nd Preference ............ 9) 10 9 104 519 1 A * . — 
£30,000 100 b * Do. ö per Cent. Debentures, 1917 ..... „107 110 107 110 41011 | January and Jaly .. * — 

64,251 15 8 Western and Brazilian „ 7 8 T 8 5 8 4 | May and November 7) — 

83,129 i 8/0 Do. 5 per Cent. Preferred Ordinary ....... | 6 6} 6 6} 5 0 0 " ” "1 “м 

83,129 7 1,6 Do. Deferred Ordinary .................... 14 i Бу 40 * h 12 1, 

$1,163,000 | $1,000 TX Western Union 7% 1st Mort. (Building) Bonds 1902; 101 193 104 108 6 9 8 | May and November .. - 

£164,900 | 4100 6% |* Шо. брег Cent. Sterling Bonds (red.). 100 105 10 105 5 15 11 | March & September — is 
TELEPHONES. 

£14,000 £5 4/0 Chili Терле ATOLLS БЕШ) ы eon E APA 8} 8} 81 3} G6 0 8 | Augu .......... e. — E 

214,850 10/0 11d. | Consolidated Telephone Const. & Maintenance .. КА № vs ts - January and July - 0 — 

28,000 £5 1/0 ! Monte Video Telephone 6 per Cant. Preference. 2 24 2 24 8 0 0 | October... .... PT 2 
434,597 5 т | косы» . eee 6à — 6i 0$ 6 4 3 0 | February & August б, 6i 

15,000 10 €/0 Do. 6 рег Cent. Cumulative 1st Pref. ...... 15 17 15 17 310 7 " n 154% 151 

15,000 10 €/0 Do. 6% Cumulative 2nd Pref. (fully pald) ..| 15 17 15 17 810 7 " " 1 15 
119,234 5 2/6 Do. 65% Non-Cumulative 8rd Pref (fally paid) 6 6} 6 6} 8 16 1l " " 6 à 

1,100,000 | Stock ah * Do. Debenture Stock, 3)% (red.) ))) 102 105 105 10) 3 5 0 | June and December 105} 104 

771,504 1 Oriental ** 999 тете” „ „„ „„ „ „ й 3 15 6 — > = 

1 5 4/0 United River Plate s... .. 2 29hõ1•1!:ö ee eee ee ээ „„ „„ 8 81 3} 8 5 11 4 — эн 

£146,788 | Stock 5% |" Do. Брег Cent. Debenture Stock (201.).... 100 105 100 10) 415 3 — ч - 
‘ ELECTRICITY SUPPLY COMPANIES. 

ооо : 417 Birmingham Risotto Supply (fully paid) ......... 8i 9 È 9} е Maren. P^ 

50. + 0. New Hint) SV docto TI e de ылажы 5 . А an 29 22 
£10,000 | 210 | 14/0 City of еба Electric Lighting (fully paid) ... 22 23 22 13 3 1 0 | February & August af T 

40,000 10 0x ^. 6% Cumulative Pref. (fully paid) 10 17} 16h 173 8587 n " i < 

t €450,000 | Btock | 6% |ж ро. 57 Debenture Stock (red. 130) 135 130 135 815 0 | June and December T T 

6.80,000 5 34 | Charing Cross & Strand Electricity Supply Corp. .. 171 11 10} 114 212 2 | February & August 114 d 
10.000 5 417 Do. 44 per Cent. Preference eee 6 64 6 6; з 9 3 " " * 

67,500 | £100 5% Do. б per Cent. Debentures (red.) o — —— January and July .. rm n 
£14,000 5 50 | Chelsea Electricity Supply Ordinary ..........— 81 91 8} 91 214 1 | March . .. F- " - 
£60,000 | Stock 45% |* Do. 43% Dabenture Stock (red.)........-...| 112 115 112 115 318 8 | June and December i2 р 
£22 415 £10 T County of London & Brush Prov. Ord. fully paid) 121 12} 12} 1] T — — "D 

20,000 10 6/9 Do. 67 Cumulative Preference ....,........ 144 15] 144 151 3 18 8 | January and July .. 1412 HH 

10,000 10 2/9 Do. issued at 2 prem (fully paid). 14 15 l4} 15 e. Т T lè t 
111,000 5 - | London Electric Supply Ordinary ..... & URS Ael Жах li 1} ц 1? .. * 

(48,050 5 Do. Preference e 3 31 8 З T Ад" 1; 17 

49 10 6/0 | Metropolitan Electric Supply Ordinary .. . .. 16} 171 16) 171 217 2 | April and October.. L i 

12,500 10 ib Do. issued at 2 pream. (£7 and prem. paid) 121 134 13 li T " n Ni е 

£160,000 | Stock | 447 Do. 44% Deb. Stock First Mortgage ........| 120 124 12 121 813 0 | June and Decsuber T T 

3.452 10 80 | Notting Hill Electric Ordinary ..........-.-..- 12) 133 з 14 217 2 | February ........- 138 » 

275,009 1 Rand Electric .......... dues cx emos MONT TC lj — d$ 2 3 е 
£151,000 100 44% |*Royal Elec. Co., of Montreal 417 ist Mort. Debs.| 102 174 102 104 4 7 0 | Apriland October p is}! 

19,9 50 5 80 | St. James and Pall Mall Electric Ordinary ...... 15 16 15 16 3 11 10 | Jauuary апа July . * 10 

20,000 5 3/6 Do. 7 per Cent. Preference...... ......,.... ор 10i 10 11 8 3 8 T " "bie 
£50,000| Stock 4% |* Do. 4perCent. Debenture Stock (rel.. 101 107 101 107 314 9 i, 5 142 13 

78,900 5 6/0 | Westminster Electric Supply (fully paid) ........ 13} 14} 133 14) 3 2 L [February & August fs 

ELECTRIC MANUFACTURINC, &o., COMPANIES. 

90,00) ёз 1/6 | Brush Electrical Engineering .............. 1 1 a là e - 1 75 

90.020 2 1/2 Do. ò per Cent. Pref. Non-Cumulative ...... | 13 1 1j 1 “+ — A 13 

£125 090 | Stock 44% Do. 44 per Cent. Perpetual Debenture Stock 104 108 104 103 4 3 0 | February & August - — 

£76.770 | Btock | 4;7 Do. 2nd Debenture Stock (red.) ............ 95 99 9⁵ 99 11211 | June and December — 

110,000 £10 F British Aluminium Ordinary .................... - T - — А .. 
20,000 10 Do. 7% Cumula ive Preference.. ........... | — — — .. .. 

, 200,000 1 Castner-Kellner Alkali Co. (18s. pad 1 1 I — . 

23.130 5 3/0 | Cronp:on and Co., 7 per Cent. Camula!lva Pret 1} 24 1} 2 - - . z 
232.850 100 57 Do. 5% First Mortgage Debontures(red.).... 90 95 9) 95 568 — - e. 

5 Е i Elson ES Swan United („A“ Swan) (£3 paid) H 21 11 21 613 4 | February & August 11 — 

atts í о. Bb DAL ² A 4 3 4 6 5 0 ” ” = - 

&V 0,000 Btock 45% |* Do. 447 Mortgage Debenture Stock red.) 105 112 105 110 4 110 | June and December on «ә 

110,097 21 27⁰ Electric Construction. УСЫ 1j 1? li 13 5 14 4 | September ........ - - 

13 145 2 7 7 per Cent. Cumulative Pre... 21 8l 23 8} 4. `6:,2 T "a .. 

91,195 1 10/0 Elmore's Pate: t Copper Depositing ..... ....... 1 1 } 1 Ё - Ф ae 

15,000 10 14/0 PW. Т Henley's Telegraph Works Ordinary ...... 18] 195 1$} 19; 5 2 7 | February & August 18] “ 

8,000 10 7/0 D» 7 per Cent. Preference .............. .| 18} 194 181 19} 314 7 Ж. М + ec 
£50000 | Stock 44% Do. 4% M'rtgare Debentare Stock (rel.). 108 113 lOS 113 BL 3 " " = Os 

60,000 | £10 1% | India Rubber Gutta Percha, &2., Works .. ....| 201 91} 201 21 413 0 | January and Juiv 213 2 
. £00,000 100 4% „ DO. 4% First Mortgage Debentures (red.). 104 17 104 107 3 li 9 | Marca & September ec . 

20,090 5 T Manchester Ed son-Swan “А "(21 10% pa!d) .... - m T “> T s 

87,850 12 24/0 | Telegraph Construction and Maivtenanos........ 84 37 81 37 417 4 | March and July. 31 z 

£150,000 100 5% |" Do. 5 par Cent. Bonds(red.] 1899 .._...... | 103 106 103 106 414 9 | January and July М г 

22,500 £5 3/6 Willans and Robinson Ordinary.... ,,........ —... 81 8 а} 8} 4 0 0 | April and October.. 87 8} 

22,500 £5 8/0 Do. 6% Cumulative Preference. | 7 7 7 7h 8 6 8 e н 7i T 

£100,000 | Stock | 19/1 „ Do. 43% First Mort. Deb. Stock (fully paid)..! 106 108 100 108 819 6 | May aud November 


In calculating the yield on this security, allowance has been made tor accrued Interest, but not for redemption, 


Bises Google 


ITHE ELECTRICIAN, MAY 14, 1897. 


BRUSH-VIENNA 


Arc Lamps 


For Direct or Alternating Currents. 


STEADY BURNING. 


SELF-FOCUSSING. 


NO DELICATE PARTS. 


MODERATE PRICE. 


SEND FOR LISTS TO THE-- 


BRUSH ELECTRICAL ENGINEERING 


| ‘COMPANY, LIMITED, 
49, Queen Wictoria St., London, E.C. 


Non-Conducting Covering in the 
World. 


HOUSE'S Dry-as-Snuff 
Boiler & Pipe Coverings. 


One Ton Covers 500 Square Feet. 
No Skilled Labour Required. 


WVVVBVVUUVVVVVVY 


HOUSES ELECTRIC CEMENT CO., 


LIVERPOOL. 


R EDA 1876 
ROYAL CORNWALL 1877 P 
Ў ORY-AS-SNUFF 1 


DN CONDUCTING 5, 


Ske 


у. SIGNER 


v 7598! 


eres (f {> js p Ze 2x MS Za 
X 72 ч e c 


Xr xk iud T ace i aÑ) \ 
eee ee LA 


Strongly bound in cloth, price 58., post free. 


COMPREHENSIVE INTERNATIONAL WIRE TABLES 
FOR ELECTRIC CONDUCTORS. By W. S. BOULT, A.M.LE.E. 


Great pains have been taken to ensure the accuracy of үк. Tables, which give 
full particulars of Wires and Cables rangiog from 2°26in. to *0011n. diameter, 
and including Board of Trade, Standard, Віго ingham, Brown and Sharpe, amps 
Metric Gauges to the number of 469, arranged іо consecutive order sccurdi 
cross-section, so that when any conductor is sought the nearest sizes in the ot 
gauges can at once be found. Any No. of any one of the gauges named, Single W ire 
x сае, can be readily ascertained. Full particulars are given of Сговв: section, 

Gauge, W eight and Resistance in English, American and Continental Unita, one 
тав кары; the place of the various independent Tables which have hitherto 

en publ 


— — 


“THE ELECTRICIAN” PRINTING AND PUBLISHING CO., Ltd. 
1, 2 and 3, Salisbury Court, Fleet Street, London, E.C. 


The Most Most Efficient and Durable u 


— АМ — 


ү0 ТУ, En 
FIBRE d 


SHEETS VALVES: 
TUBES WASHERS) 
PACKINGS) 
SHIELDS | 


RODS 
STAPLES 


MOSSES & МПСНЕШ 
G8.69.70& 71 | 
CHISWELL S LONDONEC 


Price 1d.) D A IEW [Price 14. 


— | TENDERS ano CONTRACTS. 


The New London Daily Paper. 
Contains :— 
L THE CONTRACTS OP THE DAY. 
Including :— 
THE ELECTRICAL AND ENGINEERING 
REQUIREMENTS OF THE WORLD. 
Of all Newsagents, and at Messrs. Smith's Bookstalis by order, or of the Publisher. 


Sabscriptions:—3 months, 9s. 9d.; 6 months, 19s. 6d. ; 12 months, 398 
post free. Single Copies 1d., post free 11d. 
ADVERTISEMENT RATES ON APPLICATION. 


BOUVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverie Street, B. C. 
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THE EASTERN TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 
_ CONNECTIONS. 


EASTERN | TELEGRAPH © TT 


EASTERN EXTENSION, BRAZILIAN SUBMARIRE, ‘EASTERN AND SOUTH AFRICAN. 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND. EUROPEAN, AND AFRICAN 
DUM TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to € Portugal, Gibraitar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to ы Chili, and other parts о? South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. | 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. 3535; À—À— 

Telegrams should be sent from the Company's Stations `” 
LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORM VIADUCT, E. C. FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL-—K13, Exchange Buildings. 
| |  GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT gine 


Odessa, — ET Dardanelles, Tenedos, шош; а An уша 0, STER eae Rettimo, Canea, ne 
Rhodes, Trieste, Corfa, 9 Patras, a ез се "imd Santa M ura, Tinos, Andros, Zea, an 
all the Greek Islands. | 


T his Company' S Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


cc Ny bY 
Cena VLA BASTERN,” rn ашыш" 


~ 


: Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 50, Old Broad Street, Е.О, By Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH GRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPHCLAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNEC: ED WITH 
INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 
MENTS, CHINA, MANILA, COOHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 


The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


are accepted ai the Company's Offices— 
LONDON: 18, оа“ Broad Street, E.O, 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E. O. 
LIVERPOOL: African House, 6, Water Street. 


MANOHESTER: 60, , Bpring Gardens. 
Where receipts are given gratis for IH made and whence are sent direct by Special Wire, = 
at any Р Merry Office throughout н "Kingd om. 


ALL TELEGRAMS SHOULD BE MARKED VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the '' Via.” 


Books of Forms and Tariff Books containing Rules and Regulations, Liste of Stations, &c., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E. C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY. Ltd, 27, Cannon St., E. . 


 BROWNING'S PRESERVATIVE ENAMEL PAINT, 


IN ANY COLOUR OR TINT. 


READY MIXED. USEABLE AT ANY TIME. For SHI STEAMERS, ҮА! YAOMTS ТӘ (Inside or outside LAMP-POSTO (Gas and Electric) 
4 for ALL PUR where Meer] washable Aas stood ypare of rough wear 


THE INDESTRUCTIBLE PAINT resists re 5 for Iron Structures, Roofing, Gas Tanks, ёс 
LASTS WELL WHERE OTHER PAINTS АВЕ USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES ОР TEMPERATURE, бе, 
BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION " аа Раец беге 


Prevents decay and makes ренеси Weatherproof Бове Marble, Brick, cement: Plastcr, &c. The only solution used on 9 NERDLE 
which has been preserved by it 1 YEARS. 


THE PAINTS and the SOLUTION SECURED tho HICNEST AWARDS at each of the EXHIBITIONS— 


AVN 30 vu1 


FISBERIES, HEALTH, and INVENTIONS, in 1883, 1884, апа 1885. Telegraphic Address: ' WEATHERPROOF LONDON.” 
i Du | llet and € 
EPPS E. uncan Wallet o., 
COCOA-NIB EXTRACT. EXPORT PROVISION MERCHANTS, 
(TEA-LIKE.) Shippers of Wines, Spirits, Teas, Coffees, &o., in Bond. 
Tbe ^ st ro ом sted nibs (b 79 e en up beans) of the natural Coc 114, FENCHURCH STREET, LONDON, E. C. 

— ^ od f oil, — m ie — SERAIS IAM «dry i pi pen de ^3 "i Соо * E ir Special Arrangements made for supply of EE er necp e 

oduct which, when prepared with boil ter, 1 th M D.W.&C ly Provisions and Bonded Storer tothe TEAM 
воо : t te ^ ot which ' it is 00 v, with many, be nel cially t tek rine | of several Companies, "abo to VARIOUS STATIONS of the EASTERN, EASTERN 


AND SOUTH AFRICAN, and EASTERN EXTENSION, AUSTRA LASIA, AND 
CHINA TELEGRAPH COMPAN IES, and are prepared to execute orders on specially 
favourable terms on shortest notice. Telephone No. 502 Avenue. 


the place. Its active principle being a gentle nerve stimulant, 
sold ont the needed energy without un luly exciting ‚һе system ,— 
Sold only in labelled Tins. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO ТНВ 
WEITE STAR ROYAL WAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STRABERS, DUCAL LINE, CLAN LIRE, RATIORAR 


LIBE, STAR RAVIGATION CO., Messrs, GEORGE THOMPSON а CO., Messrs, LAMPORT & HOLT, Messrs, MILBURN & CO., Mr. W. LURD, The 
EASTERN & AUSTRALIAN STEAM HAYIGATION CO., and ether large Fleets of Steam and Salling Vessels, Agents at all the Priselpal Porto, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS 


JOHN KIRKALDY & SON, , GARFORD ST., LONDON, E. 


TELEGRAPHIC ADDRESS | " KIREALDY LONDON." 
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THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Lomo, «= 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


The above Companies, by means of Oables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs:— 


SOUTH AFRICA. 
CAPE COLONY. NATAL, 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. | 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay), MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM,’ 


WEST COAST. 


.. BRITISH PORTUGUESE. | FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. 
ACCRA. PRINCIPE, 1 (Porto Novo). 
LAGOS / N. 
S. THOME. WHYDAH. 
PR ASS: LOANDA. 
BONNY. BENGUELLA, GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffa and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, Е.С. 
| Ву ordor 
Н. Е. PLANK, Secretary, GEORGE DRAPER, Secretary, J. OAMBROOK, Secretary, 
Arnioan Dzor? TIL ASN en Оомрант, EasrERN акр Бостн Arroan TELEGBAPH West Arnioan Тигжевари UON, 


Company, 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Ln. 
THE WESTERN « BRAZILIAN TELEGRAPH C0., In. 


TEE above Companies bande the t the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 

Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo., Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo, Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira — 3 =m .. ws cH .. — on 
баре Verde Islands—8t. Vincent: 
i St. Iago jw. Т Ses эш 

Brazil Pernambnco i go, Мм dw е зш 
» All other Stations 
Uruguay—All Stations . .- « 


| Argentine Republic—All Stations 
Paraguay—All Stations So — ш dd 
Bolivia—All Stations .. .- —-—- = = oo 
Ohili—All Stations 57 Б Е: ЫР лав. ӘБ 
Peru—All Stations Е а 


000000 


Taciff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” 


By Оңркв, 
RIOHABD OOLLETT, Secre:ary, 
BaaziLiN Sosmacing Твплеңдрн Co., Wir онввгив Horse, OLD Broan STREET. 
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« “COMMERCIAL.” 


an LEADING ATLANTIC CABLE COMPANY. 


GRIT еу има: А А 
PHI 

— А. 

| — 


ые CANADA 
Ks 


CEE ETTE 


THE CREAT SUBMARINE AND LAND TELECRAPH SYSTEM. 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The '' COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY ome CABLES, to uo bin at Nova y iiem connect with the Canadian Pacific Raitway Telegraph: 
for all gocce plases in Canada, from the Atlantio to the the ONLY COM Y haying Lines in British Columbia. The “COMMERCIAL” Cor&pany's 
Cables landing in Now. York у and near Boston d with its OWN SYSTEM of tinet, reaching all parts of the United States. 


MABK YOUR MESSAGES WITH THE FREE INDICATION t MA COMMERCIAL," оь Use THE COMPANY'S GLOBE TRADE MARK FORMS. 
— A 


— >, eme M m, 
— ——— M — — 


— — LL — 


GENERAL OFFICE: BISHOPSGATE HOUSE, 65 М 56, BISHOPSGATE STREET WITHIN, LONDON, B.C. FREDK. WARD, MANAGER IN ENGLAND, 
BARING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEHENTURE STOCK OF THE COMPANY. 


— — — — — — арЫ 


HEAD OFFICE: 253, BROADWAY, NEW YORK, U.S.A. 


JOHN W. MACKAY, PRESIDENT. 5 GEO, G. WARD, Vicz- A лы meiak. k AND Nat MANAGER. ALBERT BECK, SECRETARY, 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 196, Broadway, NEW YORK, U.S.A. 


THOS, T. ECKERT. President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Co ompany in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. | 


‘DIRECT WIRES to GALVESTON, TEXAS, ‘connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXIOO and OENTRAL and SOUTH AMERIOA, | 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA 


To ensure the ae cct and prompt Transmission of Messages from any Telegraph Office to all places tu the Western Hemisphere 
they should be marked 


„Lia Western Union." gis е tnd 


The Offices of the Cc 
© Offices of the Company 259 GRESHAM HOUSE, OLD BROAD STREET, LONDON, Е.б. 


RECEIVING OFFICES: 


0, MARK LANE, LONDON, 2, NORTHUMBERLAND AVENUE, LONDON, W.C. | 1, PANMURE STREET, DUN 
110 ROYAL LL EXCHANGE, тонро E. C. A5, EXCHANGE 8011, ERPOOL. 106, GEORGE ВТЕЕЕТ, EDINBURGH. 
HURCH STREET, LONDON, F BACK HALL CHAMBERS. ea LDWIN ST., BRISTOL. EXCHANGE BUILDINGS, JE 
EFFIN NGHAM HOUSE, ARUNDEL ST., STRAND, 10 GORDON STREET, G Т ROYAL ENCHANOR BANK ST, MANCHESTER. 
LONDON, W.. 10, FORSTER SQUARE, BRADFORD. 1. BIDE, NEWCASTLE-ON-IYNE 
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TELEPHONE No. 15,007. 


WHEATLEY KIRK, PRICE & COUL 
Electrical 7 


Auotionoors, Valuors, | 


AND ARBITRATORS. 


„ ] 
average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
TENDERS INVITED. | 
COUNTY BOROUGH OF HUDDERSFIELD. | 


The ELECTRIC LIGHTING COMMITTEE of the Corporation of Huddersfield 
are prepared to receive TENDERS for the SUPPLY and ERECTION of TWO. 
STEAM BOILEBS at the Electric Supply Station, 8t. Andrew's-road, Huddersfield. 

Specifications may be obtained on . N to Mr. A. B. Mountain, Borough 
Electrical En er, 8t. Andrew's-road, Huddersfield. 

Sealed Tenders. endorsed Tender for Boilers,” must be delivered, free of charge, 

in the handwriting of the tenderer or his agent, to Town Clerk, Town 
Hall, Huddersfield, not later than TUESDAY, the 1st June, 1897. 
The tion do not bind themselves to accept the lowest or any Tender. 


order 
F. C. LLOYD, Town Clerk. 


Town Hall, Huddersfield, 18th May, 1897. 
CITY OF BELFAST. 


ELECTRIC LIGAT DEPARTMENT. 


The ELECTRIC COMMITTEE are prepared to receive TEN DEBS for the SUPPLY 
and ERECTION of the following PLANT :— 

Section B 5.—SWITCHBOARD, INSTRUMENTS. and CONNECTIONS, 
Section B 6.—MOTOR-GENERATOR and BOOSTERS. 

Specifications and Conditions of Contract may be obtained on application to 
Victor A. Н. M‘Cowen, Corporation Electrical Engineer, on payment of £1 1s. per 
сору of each Section, which sum will be refunded on the return of the Specification 

a bona fide Tender. 

Sealed Tenders, endorsed Tender for——," must be lodged in my Office not later 
than noon on THURSDAY, June 8rd, 1897. 

The Corporation do not bind themselves to accept the lowest or any Tender. 

SAMUEL BLACK, Town Clerk. 
B R A Y 


TOWNSHIP. 


TENDERS FOR ELECTRICAL SUPPLIES. 


The COMMISSIONERS of the TOWNSHIP of BRAY (о) will, at their 
meeting on Monday, June 7th, receive and consider TEND for SUPPLIES re- 
wired at their Electrical Works for Twelve Months, inclading Cables, Carbons, 
йо Wires, Switches, Lampholders, Incandescent Lamps, &c., more cularly 
described in Specification and Schedule, which will be forwarded, with Form of 
Tender, on application to undersigned. 
Tenders, properly endorsed, must be жите before 10 a.m. on date mentioned. 
| у rder, \ 
Р. MACDONNELL, Town Clerk. 


Town Hall, Bray (Irela 
May 18th, 1897. 


CALEDO NIAN 
CONTRACTS FOR STORES. 


The DIRECTORS of the CALEDONIAN RAILWAY COMPANY are prepared to 
receive TENDERS for the SUPPLY of the undermentioned STORES, for Twelve 


nd), 


RAILWAY COMPANY. 


Months from lat August, 1897 :— 
Class No. | Class No. 
1. Barrows. 32. Iron Chain. 
2. Bolts and Nuts. 83. Iron Rivets. 
5. Bricks, Clay, Lime, &c. 84. Galvanised Wire and Wire Fenc- 
6 Brooms, Birch and Heather. ing Requisites. 


87. Lamps and Lamp Furnishings. 


7. Brushes. 
9. Candles and Soap. 88. Lamp-Wick Cottons. 


10. Canvas. 39. Leather. 

11. Carriage Furnishings. 40. Locks. 

12 Carriage Laces. ; 41. Nails, 8 , and Tacks. Шы 
13. € Trimmings. 42. Oils and Grease. 

17. Colours. 47. Rail Chair Spikes and Fish Bolts. 
18. Copper Rivets, &. 48. Ropes, Cordage, and Twines. 

19. Cotton Waste and Sponge Cloths. 49. Screws. 

20. Cracibles. aa 50. Shovels, ө, and Graipa. 

21. Drysalteries. i 52. Spelter, and Lead. 

94. Gas and Watet Fittings. - ^ '4 39, Suridries. á 

25. Glass. ' 60. Telegraph & Electric Appliances, 
27. Hammer Shafts. 64. Timepieces. | 

98. Hardware 65. Tinwork. 

29. India-Rubber. 66. Tools. 


Specifications and Forms of Tender, and any other necessary information, may be 
obtained, on and after the 24th May, from Mr. Jas. Lorimer, Stores Superintendent, 
Caledonian Railway, Charles Street, St. Rollox, Glasgow. | i 

Patterns may be inspected on and after Monday, 24th May, from Nine a.m. till 
ur m, ai Company's Stores, Charles-street, St. Rollox. (Saturday, Nine a.m. 

p.m. 
endorsed ''Tender for Stores," to be 1 with the Secretary, 302, 
Buchanan street, Glasgow, not later than Monday, 7th June, 1897. 
The Directors do not bind themselves to accept the lowest or any offer. 


| J. BLACKBURN, 
Company's Offices, 302, Buchanan - street, Secretary. 
Glasgow, 19th May, 1897. 


— — A - 


BUSINESSES FOR DISPOSAL. 


T° BE LET or SOLD, as a Going Concern, fully equipped 
CHEMICAL, METALLURGICAL, and ELECTRICAL FACTORY and LAHORA- 


TORY, centrally 
Cardid 


| : Ww 
arc lamps, &c. “ W. F., 9, Cottage-grove, Walworth, 


situated in London.—Apply, MURPHY, 36, Mount Stuart-square, | 
| ILA. 


е ~ 


9 Gold Medals. 


— 


КЕ STANLEY — 


"DRAWING and SURVEYING. INSTRUMENTS. 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE, — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, ‘‘Turnstile London. Telephone, 65188 


APPOINTMENTS VAOANT. 


TE BRITISH ELECTRIC TRACTION CO., Ltd., invite 
applications for the APPOINTMENT of SECRETARY. Preference will be 
given to the applicant who is an experienced accountant and correspondent, and 
who has had a good business training. Commensurate salary will be paid to the 
applicant who possesses the necessary qualifications. Application must be in 
writing, and state past experience, age, and srg expected.—Address the 
MANAGING DIRECTOR, 1 and 2, Great Winchester-street, London, E.C. 


SITUATIONS VACANT AND WANTED, &c. 


GENTS WANTED by firm of manufacturing electrical 
and general engineers, to push high-class dynamos, motors, switchboards, 
&c.—“ О. W. O., Electrician Office, Sallsbury-court, Fleet-street, E. C. - 


ACANCIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturiog Firm, near London.—For terms, &c., 
address V. P. P., Electrician Office, Salisbury-court, Fleet-street, Е.С. _ 


ANTED a first class TRAVELLER for country circuit. ' 
Good salary and commission. Iudisputable credentials required. —Apply, 
“ F, C. T.“, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


WANTED, by important works, a capable AGENT for the 
sale of high conductivity copper wire, as well as copper aud brass in other 
ST iom it ыйык 


forms required in the electrical industry. None need appl 
references.—Address, '* COPPER,” care of Deacon's, 154, 1 


WANTED, an ELECTRICIAN as Dynamo Designer, 
mates. A v W. H. Кан, SON & Cos Queen's Ehginesring Works, Bedford. 


A SSISTAN T WIREMAN, having had two years’ experience 
ip installation work, requires situation.—'' A. C.,“ 16, Radnor-street, City- 


road, E.C. 


road, Е — 
ELECTRICAL or Mechanical.— Young Man (24) wants 


SITUATION; well up lathe, vice, brassfinlshing, эстон сш, or repairs, 


Н £ H е е 
WAN TED by Advertiser, willing to introduce capital, 
WORKING POSITION or PARTNEBSHIP in small poe geni ог electrical 
business.—' T. J. E.,“ Electrician Office, Salisbury-court, Fieet-street, Е.С. 


MOTOR, CARS.—Advertiser wishes to meet with Firm 
A 


repared to take up the MANUFACTURE, by Patent Process, of ELECTRIC 
LATORS, specially adapted for Horseless Over 30 years’ e 

rience with accum torg.—Apply, ‘JOHN FENN, Queen Victor | 

street. London, E.C. "ab ы 


ELECTRICAL PATENTS. 


M.Inst.E,E., M.Inst.M.E., Fellow of the Chartered 


Carriages. 
Solicitor, 171, 


Gr. J. @. LORRAIN, "te of Patent Agents, 


NORFOLK HOUSE, NORPOLE STREET, STRAND, LONDON, W.C. 
4% PATENTEES K,” free on application, gives Full information 


to Inventors and upon all the chief points of the 
; . (Telegrame: '' Lorrain London.“) 


DoULTONx CO., 


MANUFACTURERS OF 


DLUMBACO (RUCIBLES 


FOR MELTING 
Brass, Copper, 
Malleable Iron, 
Steel, Antimony, 
Gold, Silver, &c. 


^ D 


Depots : 
LIVERPOOL, MANCHESTER, 
" j BIRMINCHAM, 
ST. HELENS, LANCS., and PARIS, 
ATE. LONDON, S.E. 
C 
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WANTED, and FOR SALE. 
WANTED, LAMP TOPS, with Platinum, Serap Platinum, 


&с. — REDEY atid Co., 29, Ludgate hill, London, E.C., atid 256, Ferndale- roid, 
Brixton, 8.W. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.— Best 


farm bm во ven by Derby and Co., 44, Clerkenwell-road, London, E. C. N. B.— 


TUBILEE. 1 — ÉLEOTRIC SEARCH ` LIGHT ‘PROJECTOR 


FOR SALE; revolving base; quite new. Will sell cheap.—SECRETARY, 47, 
U pper T hames- street, London, E. C. 


А CCUMULATOR CHARGING: 0 Н. CATHCART 

and CO., having АГ specially adapted for this purpose, Charge Cells of all 
promptly, thoro hy and cheaply. Terms on application. Accumulstors on 
P poss [A expérimental uses, &c.—3, Dorset-bulldings, Salisbary- 
Telephone No. 65,266.) 


Are 
square, r Fleet-stroot, 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON. 
CATALOGUES FRER. 


THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Laté The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER, 


ESTABLISHED 1859. 


Subsoribed Capital, £375,000. 
Boilers and Engines Insured and Inspected. 


Employers Insured against Claims under «The Employers’ 
Liability Act." 
Third Party Fidelity and Guarantee Insurance. 
Joint Policies Issued. Individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervisión. 


44, 


J. F. L. CROSLAND, M.Inst.C.E., M. L. M. E., Chief Engineer 
EDWARD HADFIELD, Secretary. 
Application for Agencies Invited. 


X-RAY TUBES. 


005808 .X52x TUBES... 


ACTUAL MAKER, Tubes containing Specimens of Fluorescent 


67, FARRINGDON RO AD, and Phosphorescen nt d Minerais, Salts, Crystals, 


E. C. FLUORE*CENT SCREENS, 
MERCURY PUMES, COILS, ACCUMULATORS, ANSFORMERS, 
ANDESCENT ELECTRIC LA MPS: *ü 


. —.— and Scientific 2 wing. 


MICA 


Telegrams: 


FOR DYNAMOS and all ELECTRICAL PURPOSES, 
Large Stocks of all qualities on hand. 
Speciality — Mica for Gommutators, 
Cut to any Shape, е, of Equal and Uniform 

ckness. 


SANDERS, WAKE & CO, 
Office, 23, Great St. Helens, London, E.C. 
Contractors to Her Majesty's Governmen:. 


'" Awake London." Telephone 2388 Avenue 


RED LION STREET, 
CLERKENWELL, Е.С. 


Now made for 200-volt. Girouit; Direct or Alternating. 


J. PITKIN, 


1 RECORDING VOLTMETER. 


JUBILEE ILLUMINATIONS—ELECTRICAL & LAMP DEVICES. 


Before deciding upon your Design, obtain Priees dnd Advice from the MAKER, 
JAMES BIOKSON, Whe Weaver & Worker, 48, GRAYS INN ROAD, W.,, 


WHERE. АМ: ASSORTMENT CAN BE 
Book Orders early 6 god damvory. 


ЖГ OX E E A. JD Y. 


Бету wo, Pully Illustrated. Price БФ, post froo; abro, ВФ. 64. 


€ LOCALISATION or FAULTS u ELEGTRIC LICHT MAIKS. 


6-а . ро 


By F. 6. RAPHAEL. 
— 8. Mox PRerach. 


cotikidered to b Baling to the subject. 


he , conditfons of the problems алой for solution та aoe 


: fini i ih velegrapl cables are seldom localised before their resistance has become low compared with the resistan in of 


em 


"v ariot methods of insulation testing during working. id been collected and discussed, as these tests may be 


ӨӨН. described in the book, as I think this method has not been used hitherto, Central station engineers would do well to study the : 


Fault Siggnalling Networks. 
in Which g fault has occurred) ought to be used more неу Edi us 
by’ prüetied men who use thisbook, . . . . 


The methods therein described (by means of which the test wires in the cables ate ubed to signal at the station the district 


. I trust the arxungethent of the proofs: of formule will be appreci# 


OF ALL BOOKSELLERS AT HOME AND ABROAD;. OR DIRECT FROM 
‘THE ELECTRICIAN” PRINTING AND PUBLISHING CO., Limited, 4, 2 and 8, Salisbury Court, Fleet Street, London, ÉC 
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THE QUEEN’S 


DIAMOND JUBILEE CELEBRATIONS 


NEWEST DESICNS FOR HICH-CLASS JUBILEE DECORATIONS. 


Thcusands cf Colcured Lamps in Stock. 
PHAETON ELECTRICAL co. 6462, Watling St. E. C. 
WESTERN ELECTRIC COMPANY, 


MANUFACTURERS OF 


 TELEPHONES, 


79, Goleman Street, London, E.C., 


Chicago, New York, Antwerp, Paris and Berlin. 


FREDERICK SMITH & CO., WIRE MANUFACTURERS, L™ 


| CALEDONIA WORKS, HALIFAX. | 
H. 0. Copper Wire (100°/.). Hard Drawn Copper Line Wire. 
STRAND. _STRIP. _ TAPE. SPECIAL QUALITY TINNED WIRE. Ш KINDS OF IRON AND STEEL WIRE AND STRAND. 
ШЕТ WIRE CASINGS, | PHOENIX FIRE OFFICE, 


К 22 In Stock and Made to Any Design. 19, LOMBARD STREET, 
we оова | LONDON. 


| = ` LEE EZE Я #22 2 MADE TO ORDER ON SHORTEST NOTICE. 67, CHARING CROSS, 
TIMBER MERCHANTS AND йрн MANUFACTURERS. 
YARDS (1$ ORANGE SL, Gravel Lane, SOUTHWARK, T3 ‘оноон. LOWEST CURRENT RATES. 


and MILLS (PALMER RD., Green St., BETHNAL GREEN, Ñ 


ESTABLISHED 1782. 


—— MÀ ~ 


D. H. BONNELL A & SON. LIBERAL & PROMPT SETTLEMENTS, 


IVORY, BONE, HORN & WOOD TURNERS. 
Manufacturers of ASSURED FREE OF ALL LIABILITY. 


BELL PUSHES, INDICATORS; BELLS, SWITCH BLOCKS. | . OR NE Ip TS 
NAME AND ADDRESS TABLETS. “X” RAY APPARATUS. ELECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied. 


AaNCANDENCENT LAMPS. FLAME LAMPS n Speciality. 
Electric Light, Bell and Telephone Fittings of Every Description. 
58, MORTIMER ST., LONDON, W. W. C. MACDONALD, 1 
Steam Works: 42 & 43, KIRBY STREET, HATTON GARDEN. F. B. MACDONALD, 


— 


Price 1s., post free 16. За. Annual Subscription, 1s. Gd. post free, abroad 14s 


“THE ENGINEERING ; MAGAZINE: ^ 


An American Monthly Periodical, having an extensive sale and containing piany m written critical articles on Electrical Engineering and Social 
Subjects by 1 writers 
CONTENTS OF THE MAY ISSUE (No. 2, vol. XIII.). 
THE B CONFIDENCE IN AMERICAN RAILROAD SECURITIES— | THE CONTROL De PER LEVELS OF THE GREAT LAKES—W. A A. Jones. 


ECENT PROSPERITY OF BRITISH RAILWAYS—W. J. Stevens. 
C TRACTION UNDER STEAM-RAILWAY CONDITIONS—C. Н. Davis. | THE ECONOMY OF TON MODERN ENGINE ROOM. VIII.—A. A. Cary. 
CANAL IRRIGATION IN MODERN MEXICO—C. P. MacKie. THE ARCHITECTURE OF AMERICAN COUNTRY HOMES—H. Neill 
AMERICAN AND BRITISH BLAST-FURNACE PRACTICE. II.—J.8tephen Jeans. | PRINCIPLES AND DEVELOPMENT OF THE ROTARY ENGINE —Elmer 8. 
EPOCH-MAKING EVENTS IN ELECTRICITY —G. Н. Stockbridge. F ll. 


European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd. 
SALISBURY COURT. FLEET STREET, LONDON, E.G. 
c9 


хий усу i ELECTRICIAN, MAY 21, 1897. 


, WILLANS ECER ENGINES ; 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 1.H.P. 


HIGH SPEED. 


; T “' 
ДЇ m m T — | 


— =. 


Se eM LL 
— e E eet — — 
: CR — — = — 


1 Я Ц 


Auna 


me Economy = г Steam. 


А umpti f lese than 131b. per I. H.P. per hour has been recorded under suitable conditions of size, pressure, &., 
* gin a Engin es of 80 LEP. а consumption of less than 14jlb. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


' SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY; owring to all brasses being in constant thrust, 


| OVER 175,000 Н.Р. IN USE OR ON ORDER. 


| WILLANS & ROBINSON, Ltd., RUGBY. 


on page zzvii. 


DAVEY, PAXMAN«CO., 


EIN — — COLOHES TERE. 


London Office: 78 (late 13p), QUEEN VIGTORIA STREET, E.C. 


' MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


жашт: Steady Running Engines f for Шеше Lighting 


CATALOGUES, 
PRICE LISTS, ESTIMATES, 


| отурат 5 S. Д Sal Important chee 


TELEGRAPHIC ADDBESS: 
“РАХМАН COLCHESTER.” 


' PHOTOS, &с. 


POST FREE. 


=== = ^ E Ы 

E Improved Portable Steam Engine, with Dynamo attached, forming ard 

Coupled Horizontal Engine, a portable electric light plant. Single cylinder 4 to 12 h.p. . double Horizontal High Pressure — C. mp? 
1,000 


40 to 1,000 Н.Р. cylinder. 8 to 25 h.p. ; compound, 8 to 30 h.p. nominal. Engine. 12to 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGIN EERING, INDUSTRY AND SCIEN un. 


ESTABLISHED 1861—1878. 


No. 992. [von 8 XXXIX. 


FRIDAY, 


MAY 21, 1897. 


CONTENTS OF THE CURRENT NUMBER. 


Contemporary Electrical Science. 
Compiled by E. E. Fournier 
' Albe. Illustrated 

Electromagnetic Theory. By 
O. Heaviside. Continued ... 

Dissociation of Atoms. By 
Prof. G. F. Fitagerald...... 

-Cathode Rays. By Prof. J. J. 
"Thomson, F. R. S. Illus- 
rated. o tesa: 

Adjustable X-Ray Tubes. By 
A. C. Swinton. Illustrated.. 109 

Electrical Utilisation of б 
Lawrence River. Illustrated 109 

А New Property of Cathode 
Rays which Reveals their 
Complex Composition. By 
H. Deslandres. Illustrated... 111 

Books Received..................... 111 

Meetings of Scientific Societies. 111 

Тнк Lowest TENDER ............ 112 


100 


104 


97 | Armature Reaction and the 


Theory of Commutation. By 
C. C. Hawkins, M. A., A. I. E. E. 
Illustrated. Continued ..... 
Brights Terminal System at 
Cable Huts. Illustrated ... 
Generation of Electrical Energy 
for Tramways. Discussion. 
Hhustrated .................... 
The Broadening of the Sodium 
Lines by Intense Magnetic 
Fields. By A. St. Duustan, 
М. E. Rice, and С. A. Kraus. 


115 


Illustrated. . .... 119 
Correspondence ......... ........ 119 
Legal Intelligence 121 

| Trade Notes and Notices ...... 121 
Companies’ Meetings aud 

Reports...... re 127 
New Companies ... ... FUE 129 
City Note 129 
Companies’ Share List 130 


NOTES. 


l— HQ 

Tue purely electrical exhibits at the Royal Society soirée on 
W ednesday were remarkably few and far between, and as for 
sensational ones, there were none at all, unless we except а 
few samples of the Dansac-Chassagne process of colour 
photography, about the exact rationale of which a discreet 
silence is still maintained by.all concerned. Nevertheless, 
there was much to interest the electro-physicist. Dr. орок 
showed the Zeeman phenomenon, and all and sundry were 
able to witness the sudden sharp duplication of each of the 
D-lines which took place when the powerful electromagnet 
was excited. Mr. CaurBELL-BwiwTON had a small dark-space 
behind a curtain allotted to him for his cathode-ray and 
X-ray experiments, and the mean free path of the dissociated 
buman atoms who crowded into it was most uncomfortably 
curtailed. Close by Mr. Wiwsnunsr put a 24-plate influence 
machine through its paces, or, rather, one of his attendants 
did. The miniature lightning display was distinctly impressive, 
but not more so than the spectacle of a human being slaving 
at the great wheel to make a Royal Society holiday ; his face 
after 60 seconds exertion indicated nearly 100 н.р. Quite 
undisturbed by the formidable electric billows generated by the 
Wimshurst machine close by, was Prof. Sr.vanus THospson’s 
pretty and instructive kinematic model of Hertzian-wave trans- 


mission, a description of which will be found on p. 801 of our 


issue of April 9th. Amongst other exhibita we noted Mr. J 

WirnsoN Swan’s curious dust-figures illustrative of the тн. 
in a resinous compound when it is interposed between the dis. 
charge knobs of an influence machine, and Messrs. Heycock 
and NEVILLE's radiographs of sodium alloys, about which they 
discoursed recently at the Royal Institution in such an 
interesting manner. 


and mechanical analogues.. The comparative. rarity of elec- 
trical exhibits did not detract from the agreeableness of the 
gathering. 


— sd 


Mn. нов s Paper on “The Generation of Electrical | 


Engineers for Tramways," the discussion on which we. print 
in abstract this week, may be regarded as an attempt to 
establish by a synthetic method the cheapness of. electric 
power for tramway traction. 
analysing the results actually achieved in existing concerms, 
did not so forcibly appeal to Mr. RawonrH; for he told 
us, in his reply to the discussion, that. had he based 
his conclusions upon American practice he. might have 
been told he was over- sanguíne in expecting to get such 
result on British soil. The main risk in building up 
arguments synthetically is that one may arrive at results 
that will not be acceptable to practical men. Thus, starting 


with the debatable premiss, that ** ав the average load remains . 


fairly steady throughout the day there is obviously 
no advantage to be gained by subdivision of the plant,” 


Mr. RawonrH is led to advocate a two-unit station as the 
ideal. True, in his reply, he qualified this conclusion, by | 
restricting it to quite small stations; but there was no indi- 


cation of this restriction in the Paper itself. Several speakers, 


including Mr. McManox, the engineer of the City and South 


London Railway, testified to the fact that the average load is 
far from being fairly steady throughout the day," and dis- 


agreed with Mr. Rawortu in his advocacy of two- unit stations. 


Tux speakers in the discussion principally kept to the subject 
matter of the Paper, but there were a few whose remarks 


seemed irrelevant. Mr. Crompron thought that there existed 


a species of sine-wave opinion regarding the merits of throttle 
and cut-off governing. Awhile ago we all clamoured for 


throttle governing ; now we were on another part of the wave, 
and would have naught but the cut-off governor. 
or may not be true, in the main; but it has nothing to do 
with the traction engine problem. We can scarcely believe 


Prick . SIXPENCE. © 


One of the lantern entertainments was | 
given by Prof. Аүктон, who had much to say about electrical 


The ‘alternative course, of: 


This may 


4 


98 


THE ELECTRICIAN, MAY 21, 1897. 


SS —.. — — лы Ыы ыш О ш ee ч a 


that Mr. Crompton, ог any other champion of the throttle 
valve, would equip a traction station with steam engines 
governed only by throttle expansion. The one essential pf g 
traction statjon qpgine ip a plentiful pesgrve of power, and 


often raised that the principal expenses in gas-engine driving 
are due to wear and tear of the machinery and from the 


excessive lubrication and герара zendgred nggagagry on that 


gocqugi. һе qg of labour appears also ip have been 


that can only be given фо jt by arranging for a late gut-off her than gt {һе majority of gteagn-dgiven stations. 


when the load becomes excessive. 


NorwrirBsTANDING the adverse criticism of Mr. Gapssy, there 
is much to be said in favour of a system of variable-speed 
governing, to take the long- period variations of power. 
an exceedingly small addition to the field excitation would be 
required at reduced speeds; while when the speed was raised 
the field excitation would actually be diminished. In any 
cage the power spent in the regulating resistances would be 
insignificant, as compared with the saving of steam. An 
objection to the method does exist, however, though it is not 
necessarily an insuperable one. In order to enable the proper 
voltage to be obtained, with the engine running at some 25 
per cent. below normal speed, it would be necessary to provide 
considerably more iron in the magnets than is usual; and thus 
the prime cost of the dynamo would be increased. It would be 
necessary to balance this addition to first cost against the 
saving effected by improved running economy. Once more 
we come face to face with the pressing need for а variable 
reduction gear or coupling suited to large powers. Countless, 
almost, are the fields wherein that difficult piece of mechanism 
is badly wanted. Were it available it might advantageously 
be used for keeping constant the speed of a dynamo run from 
a variable-speed engine, a combination which would be wel- 
comed in electric power stations, whether for traction or for 
general supply. 


— 
ExcoukZONd to those who believe in the commercial possi- 
bilities of gas-driven electric power stations, and instructive 
to all electrical engineers, are the particulars of the Leicester 
gas-engine station, belonging to the Midland Railway Com- 
pany, which will be found in a letter from Mr. Laxcpon, in 
our issue this week. Our recent comparison of the results 
achieved by gas engines at Coatbridge, with those obtained 
by steam power, made it quite clear that, in the special cir- 
cumstances, the latter was the more economical and less 
costly method of driving; but it also showed that it would be 
wrong to infer therefrom that gas-driving was a failure. We 
welcome, therefore, the practical evidence which Mr. Lane- 
pon’s letter affords, as to the possibility of running a gas- 
driven station on а paying basis. At the Midland Company's 
station at Leicester, where the load factor we believe is not 
less exacting than in most publie supply stations, the total 
cost per unit generated, in the last half of 1896, amounted 
to 3:17d., the amazingly low figure of 0 205d. per unit. 
being paid for coal for units generated from producer gas. 
At Coatbridge, under the gas régime, the expenditure for fuel 
was 2:545d. per unit generated, or more than ten times the 
cost at Leicester. Nothing that has yet been done in steam- 
driven supply stations can approach the Leicester gas-engine 
station as regards fuel economy ; but, unfortunately, the other 
items of expenditure are not so favourable. The stores and 
repairs items are much higher than usual, aggregating, as 
they do, some 1:25d. per unit, which bears out the contention 


Only' 


Тнк Zeitschrift für Elektrochemie is now in the third year 
of its existence. Under the joint editorship of Prof. Nxmwer, 
of Göttingen, and Dr. Вовсневв, gf Duisburg, if covers фе 
whole domain of theoretical and applied electro-chemistry. 
Dr. Bonchkns, who edits the matter appearing in that portion 
of the paper devoted to the technical gide of the subject, is, 
unfortunatety, much attached to patent literature, and the 
columns of this portion of the paper have in the past, been 
chiefly occupied by abstracts of patents relating to electro- 
chemistry and electro-metallurgy. This literature is no doubt 
of great interest to Dr. Вовснквв; but as, ata moderate estimate, 
about 95 out of every 100 patents never develop successfully, 
it is very questionable whether the outside public would not 
be more interested in reading of what is actually being achieved 
industrially, in this new branch of applied science. 


We do not know whether our recent series of articles, deal- 
ing especially with the neglected side of the subject, have 
inspired Dr. Вовсневв to follow in our footsteps; but it is 
noteworthy that the issue of the Zeitschrift für Elektrochemie 
for April 5th contains the first of a series of articles, by Тітов: 
ULKE, upon Ње “ Progress of Electro-Metallurgy in the 
United States.” If Dr. Вовсневв will arrange for this to be 
followed by & similar series, dealing with progress in Germany, 
we are certain many readers of his paper will be exceedingly 
obliged to him. 

Тнк first article of the series deals with the electrolytic 
copper refining industry; and the facis and figures given in it, 
more than confirm the remarks made by Mr. Kersnaw in our 
issues of January 8th and 15th in regard to the enormous. 
expansion of this industry in the States in recent years. 
The first refinery was built at Baltimore in 1881, and the 
industry did not show any striking growth until ten years 
later. In 1892 the total world production of electrolytic 
copper was about 82,000 tons, and the total number of 
refineries was estimated to be 30. In 1898 the United 
States’ production alone exceeded this total, and in the 
three following years it rose successively to 57,000, 87, 000 
and 124,000 tons. The latter total (that for the year 1896), 
until confirmed by official figures, must be accepted with 
some reserve. Estimates calculated from daily outputs sre 
generally too high, and this figure may have been obtained by 
such a calculation. The totals for the preceding years are, 
however, probably trustworthy, and they conclusively prove 
the enormous growth of the industry, and prepare one for still 
larger totals in the future. It may be noted that if the figures 
for 1896 are confirmed, over half the copper raised in the 
United States is now refined there, by the electrolytic method. 
The number of American electrolytic refineries in operation in 
March, 1897, is given as eleven. The article is furnished 
with a table giving full details of the capacity and presen 
output of these eleven refineries, and those of our readers who 
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while ёо consult the issue af the Zeitechersft für Blectrochemie 
in which it is contained. 
ee Ego Qi ———- 
668.—The University of Toronto has decided to confer 
the of LL.D. upon Lord Kelvin and Lord Rayleigh. 
_dastitation of Electrica] Engineers.— The anpual conversa- 


zi will be held this year at the Natural History Musuem, 


South Kensington, on Tuesday evening, June 15. 

Royal Society.— The Bakerian lecture was delivered yester- 
day by Prof. Osborne Reynolds and Mr. W. H. Moorby. The 
lecture dealt with the mechanical equivalent of heat. 

The French Atlantic Cable—The Brest Cape Cod section 
of the French Atlantic cable is interrupted. The Telegraph 
Construction and Maintenance Company's в.в. '' Seine has 
been chartered to repair it. 


The Electrical Standardising, Testing and Training Institu- 
tion.—Mr. James Swinburne wil commence a course of 
lectures to the senior students upon “ Dynamo and Trans- 
former Construction," on Tuesday, June 1st. 

Annual Dinner of Old Students of King’s College.—This 
function will be held at the Holborn Restaurant, on Monday, 
June 28th, Lord Kelvin in the chair. His Royal Highness 
the Duke of Cambridge has intimated his intention of being 
present. 

Cable Interraptions and Repairs.— 

d Date of Interruption. Date of Repair. 


rh esha Plata—Martinique ...... Dec. 19, 1 

idos— Parintins .............. ... Dec. 7,1896 ... — 

Saigon—Bangkok .................. Feb. 43,1897 ... May 18, 1897. 

Konakry—Sierra Leone April 28, 1897  ... — 
Maranbam m May 5, 1897 


The Marconi System of Wireless Telegraphy.— We under- 
stand that, under the direction of Mr. W. H. Preece, the Post 
Office authorities are now carrying out experiments in South 
Wales with the Marconi system of wireless telegraphy, and 
that signals have been successfully exchanged between Penarth 
and Weston-super-Mare, a distance of some nine miles. The 
receiving instrument employed was a Morse ink-writer. 


A “ Michael Faraday” Board School.—A new Bogrd school 
was publicly opened in Faraday-street, Walworth, on the 18th 
inst., by the Marquis of Londonderry. The school, which will 
accommodate 298 boys, 298 girls, and 344 infants, has been 
erected at a cost of £15,000, and has been named the 
* Michael Faraday" School, after Faraday, who was born in 
the parigh. 

Royal Institution—The Friday evening discourse at the 
Royal Institution next week (May 28th) will be delivered by M. 
Henri Moissan, who will lecture in French on The Isolation 
of Fluorine (with experiments). On Friday, June 4th, Mr. 
W. H. Preece will lecture on Signalling through Space 
without Wires"; on Friday, June 11th, Prof. Crookes will 
deliver the last of the Friday evening discourses for the year. 
His subject will be Diamonds.“ 

Errata. By the strange irony of fate a sentence of an 
* Editorial Note" on p. 65 of our last issue, in which 
we alluded to some slight obscurity in an article in the 
same issue, was itself a model of obscurity. The last 
sentence of the first Editorial Note" should read as 
follows : —“ The writer's references to the second method, an 
electrostatic one, are rather difficult to follow ; but the method 
itself seems to us quite trustworthy, and the modus operandi 
plain after a little reflection.” 

The Société Internationale des Electriciens.—The following 
form the Council of this society for the year 1898-99 :— 
President: M. R. V. Picou. Vice Presidents: MM. A. Hillairet, 
Jules Pollard. Secretaries: MM. Maurice Aliamet, F. Loppe, 
E. Brunswick. Secretary-General : M. Xavier Gosselin. 
Members: MM. R. Arnoux, A. Dochet, Bonfante, H. Bon- 
neau, А. de Bovet, Ed. Branly, G. Claude, Н. Clérac, E. 
Darco, E. Javaux, Maurice Leblanc, Le Chatelier, Georges 
Pellissier, W. Rechniewski, C. Vuilleumier, Ch. Walckenaer, 
Ed. Bernheim, Eugéne Sartiaux. Treasurers: MM. Armen- 
gaud, jun., A. Berthon, G. Masson. 
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r minute 
were pro vgb э Gin. orifice at 800 revolutjops per 
minute, the delivery vas increased to 451 cubic ft. when 
exhausting, the other conditions being identical. With s 12in. 
orifice 497 cubic ft. of gir per minute were discharged by pro- 
pulsion, and 1,874 when exhgusting. With still Jess contrac- 
tion the difference was not so great, the yolumetric efficienc 
with an 18in. orifige being anly increased from 584 per eed 
when propelling &o 67 per cent. when exhausting. It thus 
appears that the freedom of the discharge or ontlet side of the 
fan is of greater importance than the freedom of the gucion or 
inlet side. As far as they go, and under the conditions under 
which they were made, the experiments seem to present an 
Argument in favour of induced draught over forced.” 


Mr. Frank J. Sprague.—Our New York eorrespondent states 
that Mr. Frank J. Sprague recently left that city for London, 
where he intends to remain three or four weeks. Mr. Sprague’s 
business on this oeeasion is said to be of the utmost import- 
ange. It became known just prior to his departure that he 
contemplated making 9 radical change in his American busi- 
ness affairs. He has received the contract personally for the 
electrical equipment of the South Side Elevated Railroad im 
Chicago, with a new electric traetion system, whieh he has 
originated. The new system is on the same lines as the method 
experimented with by him gome eight or ten years ago on 
the New York elevated railroads, and he has advocated it 
ever since. It embodies a distribution of the motors through 
the individual cars of the train and the control of all motors 
at one central source. Mr. Sprague stated in this connection 
that be would not abandon the development of the electric 
elevator, with which he has been so closely identified for the 
past several years, but will continue his relations with the 
Sprague Electric Elevator Company. 


An Electrically-Driven Cycle Factory.—The Humber and 
Co. Danish cycle works in Copenhagen is, по doubt, says 
Engineering, one of the first, if not the first, eomplete cycle 
factory which is entirely worked by electricity. There js a 
60 н.р. steam engine, whieh works 4 dynamo of 800 ampexes 
and 110 volts. There are two factories, one for electrica] and 
general mechanical purposes, which has a 15 н.р. electric 
motor, and one for cycle making. There is here a 20 B. p. 
electric motor for the workshops and a 6 н.р. electric motor 
for the polishing shop. In addition to this the ventilating 
fan and the eleyator are worked by electricity, and the whole 
lighting is done by electricity, every man having his own 
incandescent . The heating of the premises is done by 
waste steam. workshops are unusually light and com- 
modious. The concern is a purely Danish one as regards 
capital and the bulk of the labour, but all the models and 
designs hail from Humber and Co. The material used is 
English, and the foremen in the various departments are 
experienced English hands. 


Electrical Engineering in France.—At the last general 
meeting of the Syndicat Professionel des Industries Electriques 
the President, М. F. Meyer, quoted some interesting statistics 
of M. Hospitalier’s as to the progress of the electrical 
industry in France. At the end of 1896 there were 428 
central stations in the provinces in France, with an aggregate 
plant capacity of 51,300 H.., while in Paris the figure was 
25,000 H.., making a total 150,000 н.р. if private and isolated 
plants be also reckoned in. There are 19 towns with electric 
tramways, with a total track mileage of nearly 200 miles, 
representing some 10,000 н.р. to 12,000 н.р. Statistics of the 
Ministry of Commerce had shown that during 1895 588 tons 
of electrical machines had been exported in a finished state 
and 178 machine parts. The imports were, however, 745 
and 204 tons respectively. In the manufacture of arc-lamp 
carbons and incandescent lamps the balance was on the other 
side. 394 tons of carbons had been imported, against 282 
tons exported, and there were 20,500 incandescent lamps 
imported, while 85,000 were exported. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Arsz.] 


* Resistance of Liquids in Motion.—Edlund’s experiment with 
а solution flowing through a tube provided with two side tubes 
containing the terminals of an electric circuit led him to 
conclude that when the liquid and the electric current flow 
in the same direction the resistance of the former is less than 
when it is at rest, and that it is increased by making the 
liquid flow in the reverse direction. 
ihis result by а new method, and has actually verified а small 
change of resistance due to motion. But this change 
depends upon the substance dissolved. In saline solutions 
of substances like zinc or copper sulphates, which during 
electrolysis undergo a concentration at the positive pole, 
the resistance increases when the liquid and the electric 
current have opposite directions, and diminishes in the 
other case. In solutions like those of potassium nitrate or 
chlorate, which undergo concentration at the negative pole, 
the resistance diminishes when the two currents are opposed. 
But in both cases the increase in one direction exceeds the 
diminution in the other. In solutions which do not undergo 
concentration at either pole (e.g. K,SO,), there is no change of 
resistance. As regards the bearing of these facts upon electro- 
lytic theories, they are more in accordance with Arrhenius 
than with Hittorff, though the former's theory does not explain 
the want of symmetry between increase and diminution. 


[Bosr, Nuoro Cimento, April, 1897]. 


Torsion of Nickel.—M. Cantone has concluded his monu- 
mental work on the magneto-elastic properties of nickel. The 
subject has a high interest from the point of view of theories 
of magnetism, but the researches involved are of great diffi- 
culty and delicacy. The author has collected a large number 
of experimental data which will be valuable ‘to whoever 
attempts to build up a comprehensive theory. Cantone does 
not attempt that. For a summary of results I can only refer 
to the original Paper. It is interesting to note, however, that 
the magnetisation which can be imparted to nickel by fields 
eighteen times stronger than the earth’s field is barely one- 
fourth of that which can be attained under the vertical com- 
ponent only, combined with a torsion amounting to ldeg. per 


centimetre. 
CANTONE, Ibid., р. 267.] 


Constant Angular Velocities. —А. G. Webster has applied the 
method first suggested by Marcel Desprez to the production of 
a constant angular velocity. The principal is that of a syn- 
chronous motor directly controlled by a tuning fork. The 
arrangement is shown in the diagram. Upon the shaft of a 


continuous-current motor are carried two armatures—one for 
the main driving current, the other for the auxiliary regulating 
current derived from the storage battery A. A mirror carried 
on one prong of the fork F forms an image of the filament of 
a lamp on the screen 8, with a hole in the centre. The 
image of this hole is cast upon a mirror, R, obliquely mounted 
on the shaft of the motor. When the latter revolves the point 
of light describes a circle. When the fork is set in motion this 
circle is reduced to a number of arcs which apparently revolve 
in the reverse direction. As the speed of the motor increases 
the arcs are reduced to two, and their motion is retarded 
until they stand still. At that point perfect synchronism is 
established between the motor and the fork. On driving the 
motor faster the arcs begin to revolve in the same direction. 
By adjusting the resistance in the primary circuit the arcs 
may be made to stand still. Variations of speed are indicated 


Italo Bosi has examined 


by oscillations of the arcs. The method is therefore а strobo- 
scopic one, but is more convenient than those hitherto devised. 
(Wesster, Am. J. of Sc. Mag., р. 579.) . 


Rapid Break for Large Currents.—The same author has con- 
structed a mercury break which carries a current of 20 amperes, 
and may be used for fifty or even a hundred interruptions per 
second, without sensibly deteriorating for several hours. The 
contact is made with the surface of a mercury jet under water. 
The water washes away, the oxide and the mercury, which is 
used over and over again, always presents a fresh surface. The 


jet is produced on the principle of Giffard's injector. The 
apparatus is shown in the diagram. The mixture of water 
and mercury enters the tube A. The mercury falls and issues 
in a jet at C. The water washes the jet and flows out through 
the waste pipe. It has the additional advantage of keeping 
the break cool. For twenty amperes a head of some 8ft. of 
water is required, and а flow of about a quart per minute. To 
keep the break up for longer times, the mercury lost by oxida- 


tion must be occasionally replaced: 
[Wesster, Ibid., p. 583.) 


ELECTROMAGNETIC THEORY.—XCYIII.* 


BY OLIVER HEAVISIDE, 
(Continued from page 789, Vol. X XXVIII.) 


8396. Passing now to long-wave reflection, without limi- 
tation to approximately distortionless transmission on the line 
itself, it is to be remarked that there are a few simple cases 
where we can develop the complete solutions out of the initial 
wave generated, without further investigation. This occurs 
when the reflection of an impulse at a terminal is also impul- 
sive. Then an incident wave of any sort generates а reflected 
wave of the same type. But in general we must allow for a 
change of type. This may be done by means of the reflection 
coefficients, say, p, and pl, at z=0 and / respectively. —— 
Thus, let VI, V, be corresponding elements in an incident 
and the reflected wave at the terminal r=}. Then 

v. V,- V, -O- -, (1) 
| 1 
if V and C are the resultant voltage and current at the ter- 
minal. Z is the resistance operator of the line when infinitely 
long, and Z, that of the terminal arrangement. So 


FF „ (2) 
ү, С, 21412 Zot Z 
are the reflection coefficients for the voltage. Knowing Vy 
the structure of p, or p, enables us to find V,. АП the suc- 
cessive waves are therefore developable. X 
In the distortionless case, Z is the constant Lr. The re- 


flected waves are then of the same type as the incident if 20 
and Z, are also constant—that is, mere resistances 1n the 


obvious case, or else equivalent distortionless circuits. But in 
the theory of this chapter, 
бе| кР ыш РР, (3) 
K + 5р p+p—o 


so we cannot get clean reflection without change of type unless 
the terminal resistance operator is a constant multiple of 2, 


* This series of Articles is a portion of Vol. II. of Mr. Heaviside's work 
on Electromagnetic Theory." All rights of reproduction are reserved. 
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which means that Z, and Z, may be other Hines with suitably 


chosen constants, or else practical imitations. In all cases of 
this kind, it is sufficient to find the formula for. the initial 
wave. All the following waves may be obtained from it by 
changing the origin and argument suitably. _ чыт ar 
Let V, be voltage impressed at z = 0, and Vi the first wave. 

Then ey 
Үе, \ 


On arrival at z=/, reflection begins. To produce the reflected 
wave, put z=/in V., multiply by pi, and then introduce the 
attenuator є, Thus ! 

Va р *97 VO (5) 


is the second wave. On its arrival at & = O, the third wave 
begins. Put z=0 in V, multiply by po, and then by є“, 


Vs = pop,€ *) Vo. (6) 


Observe that to get V, from V, we multiply by рє; In 
the same way У, is got from Va, and. any V. from V,- So 
the total V is m | 
М - (1+ роруЄ + go Pi + )( VI уу), (7) 
or, which means the same, ; 
V € 4 oje % 


! l= PD, ү» (8) 


which is the condensed form of solution for V in terms of V,. 


The latter is not the real voltage at «=0, except when the line 
is infinitely long, when, however, (4) above is sufficient. Also 
the relation between Vo. and e, when e is impressed force pro- 
ducing V,, is mM 

е. | 
2 FE. (9) 


Operational solutions of the condensed kind, as (8), and its 
modifications, may be developed to Fourier series by means of 
the expansion theorem, § 282 and after. It is unfortunate 
that the results, save in relatively simple cases, should be 
unmanageable for numerical calculation. Even to prove 
their identity with the wave series by rigorous methods 
involves the evaluation of definite integrals of a formidable 
nature. But that is hardly the right way to work. When 
in mathematical physics we find, by following Fourier’s 
methods, say, that our solutions involve certain series and 
integrals, not recognisable as known forms, the practical way 
to evaluate them is to find another way of solving the same 
problems, and then equate the results to the former ones. This 
may not be rigorous. But it may be better than that. 
Whole families of new results may tumble out of them- 


v. 


selves, altogether beyond rigorous treatment. But this is an 
episode. | 
If we write TN 
V V V. I V. A V. . T (10) 


although we know that only a limited number of terms on the 
right side may be in existence, we may do so without ambiguity, 
whether the individual waves are represented by algebraical 
formule or by operational formule. The latter are (4), (5), 
(6), &с., the former are their algebrisations. 
waves are added, though they may not be in existence. But 
there is no metaphysics here. If non-existent they do nothing. 
The function V, is zero before and begins when t=0. The 
derived wave V, has the same property, modified by Ше 
operator є, It only exists for positive values of t which are 
not less than z/v. Or, more shortly, it begins when t reaches 
the value z/v. Similarly V, begins when f reaches (2/ — / v; 
V, begins when t reaches (2l + /, and so on. Before these 
epochs they are zero. So, considering the complete formula 
(10), whether it be algebraical or operational, we see that the 
terms come into existence опе after another ab the proper 
moments indicated by their structure. Thus, from t = O up to 
t=l/v, we have V = V, only, and its range is only from х = 0 
to vt. From t=l/v up to 2%, we have V = V, only, between 
4 0 and 21-2, but V = У, + V, beyond, up to x —/. And so 
on to the rest of the waves. It is only necessary to follow the 
wave front running to and fro at speed v to see the extent of 


f 


operation of the waves. 


al 


In (8) all the 


"In the algebrised formule themselves, the positivity of the 
argumenís limits the existence of special terms. Thus, if 
the first wave involves 201 P. (21), where l 


wmde(t-zj) ^ en ol 00); 
then the second wave will involve w,"P,(2,),.where | 
` w, = hat — (21 — 2)/v], 2, = oft? — (20 ); (12) 
and the third will involve w,"P,(z,), where | 

| we de(t—(20--2)v], 23 - (21 T 2); (13) 
and so on. In all cases the w's must be positive, or at least 
zero, and the same as regards the quantities under the radical. 
This consideration makes the formula (10) explicitly correct 
all along. е - | l 


| 5397. Now, let V, be known. Let it be expanded in the. 
orm. | Т. | 
Е vo- CZ A. I. (oi), (14) 


‘of which I have given numerous examples. Then, as before 
explained, the first wave is expressed by 


(11) 


н * 


v A. % . C0, (15) 
and the second by В 

| (omnc х ATE, (16) 
and the thirā by n 

| V, = pop, 2 N. Ta alt (17) 


and во.оп, introducing the factors p, ahd p, alternately, and 
changing x to 21 — , 20 T, 41 , 41+ 2, &c 

^. Thus, the solution is fully completed when p, and p, are 
‘constants. When not constants, but operators, then there is 
change of type. Equations (15), (16), (17) are still true, but 
require the performance of the p, and p, operations to fully 
‘algebrise them. How to do this will come later. At present 
‘note that there are four practical cases in which the reflection 
‘coefficients are constants (besides the general case of terminal 
‘arrangements having resistance operators constant multiples 
.of that of the line), namely terminal short-circuit or insula- 
tion at either or both ends. There is complete negative 
reflection of voltage at a short-circuit, that is, pọ огр = 1; 
and there is complete positive reflection of voltage at a discon- 
nection, that is, p, or ру = +1. The current is also completely 
‘reflected, but in the opposite sense to the voltage. ‚ by 
letting p, or p, be +1 or- 1, we can construct the full solu- 
.tions for a line of finite length. 

It usually happens that the initial wave is expressed by an 
‘infinite series of the form (15). Then, of course, all the 
‘derived waves are similar infinite series. There is only one 
practical case where the waves are expressed by a single term. . 
If either there be no leakage, and V, be steady, which is 
thoroughly practical; or else, next best, if there be leakage, 
‘but V, impressed be made to subside according to the leakage 
law, i. e., V. = е,є7 КЗ where e, is steady; then, as before seen, 


C, = ре P (z)e- P (18) 
is the first current wave. It follows that if there be short 


circuit at both terminals, the complete result due to the 
impressed force V, at z = 0 is 


O= fec i| bs) e Pío) e Pío) + PAG) + E 9) 


because there is complete positive reflection of the current at 


the terminals. 
On the other hand, under the same circumstances, the first 


voltage wave is, by S 381, equation (33), 
w? " 
LIEN Pe) + 2w, Pi(2) + 2˙2 Pi) +... | (20) 


It follows that the second wave is | 


2 
E 
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becauge there is negative reflection of the voltage. And the 
third wave is 


Vem Tee к Р, (és) + 22Р, (2а) + 9^ 


2 
and во on. 

When a steady V. is applied to a distortionless circuit the 
carve of V (and C also) is shaped according to «-Ez/9», or 
e- Ks, if z=vt. If, therefore, we let V, decrease with the 
time according to the same law, the resulting curve of V will 
be a straight line, and V= KIs x constant will represent the 
wave, extending from z=0 to vt. No doubt tbis simplicity 
is the ultimate reason why the primary wave of C just treated 
is represented by one term only. 

If the line is insulated at х=, whilst still short-circuited 
at == 0, we have p= —1,p,= +1. The complete C wave is 

e 


Р,(г;) + E (23) 


С= rs x e –Р,(а) - P (2s) + PG.) +... . (28) 


lf insulated at z=0 there is negative reflection of the 
current. An impressed e produces no C, and therefore no V 
either. We must shift e away from the origin, or make some 
other change before e can work. 


§ 398. Now, to show the connection with the Fourier series 
form of solution, take the fundamental case of (19), and do it 
by tbe expansion theorem for normal solutions. The first and 
second waves are 


o- e, Que cp Cons (84) 
therefore the complete C is "E 
t __ 
Cm (1+ pypye + -..) (Cy + Oy) РС Vo, (26) 


(1-p,p,€ 9) 
Here we must put p, = — 1 pl, and V, =e s = е9 - Р), The 
reguli ig 


.,€oshg(l—-3) 4 (e- ohe 
С ыш RE D» Egy (26) 
and the corresponding V formula is 
y = Shin gC - 2) (e - px, (7) 


shin gl N 
We вее that the determinantal equation gives gl = пті in the 
case of V, exeepting the zero root, but that in the case of C 
there is an additional root p= — R But in the expansion 
theorem the operand is steady. Here it is & function of the 
time. This is easily put right. Shift the exponential time 
function to the left, whilst increasing p to р+с- p at the 
same time. Then (26) becomes 


Qu (7 - 9X cosh(1 - х) (p? + 2500 е (v3 + 2po)![v : 
| shin l (p? + 2ро){ [о 1(р+ 20) 0 
where the operand is now steady. The expansion theorem 
turns it (by the usual work, presenting nothing special) to 
_ _ .«-— 201 9c - ct | inAt 
С. 0 ( є є "ш, 99 
id ле u T (29) 
А = (пто)? — ot = (m? — оз), (30) 
and in the summation n is integral, ranging from 1 to œ. 


This solution (29) is therefore equivalent to (19) above. 
In a similar manner the expansion theorem turns (27) to 


- et 
Үе Р) ((1-5) E dn >! sin (cos + J sin Jar }, 
l т n l A 
(31) 


(28) 


where 


which is equivalent to the sum of (20), (21), (22), &c. 
If the line is infinitely long, the summations become definite 
integrals. Put nz/l=m, then the step dm is /, and (29) 


becomes 

С=с}. J cos ma А, 
where A is as in the second form of (80). At the same time 
there is only one wave, viz., (18) above, the rest having no 
chance to make astart. So, equating (18) and (32), we obtain 


Pa) - = n cos таа Мат, (88) 


(82) 
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Again, equate the C's in (19) and (29). Multiply both si 
by cos (n 271) and foo 3 ae 2. aan 
Jf 849 + Ps) + „сов ma dem ET. 


On the left side the function integrated ranges in the may 
leen explained. When the line is infimtely long (84) 


(84) 


Ines А 
. Cre. (35) 
Use this in (88). Then follows 
5 (56) 
c zjo m А 


The other formula (31), when l= œ, reduoes to 
_ QU ein m e 
V e el^ 1 — є 2, . (сов Kein) At.dm}, (87) 
нүө this is equivalent to the first wave, equation (20). Sowe 
obtain 


Руа) + 2w, P, (2) 2957 Канае (4) +... 


е -2f sin mz oos + sin) Ar. dn. (88) 
njo m À * 


But, with / finite, equating the sum of the V waves to (81), 
multiplying both sides by sin (nwz/l), and integrating to z from 
0 to l, we obtain 


Ге) - 01-2) + F) – in msde 


Z 1 vct. Ta 9 

176 oos At X sin М), {89) 
where F(x) = V, et /e, = P,(z) + 2wP (2) T .., (40) 
as in (20), the change of argument from z to (9—2), &c., 
being to introduce the second, third and following waves as 
they come on. If, for instance, t is not greater than //e, the 
limits in (89) may be 0 and of, and then only the frst F func- 
tion occurs, the rest being zero. 

If, in (88), x is greater than vt and less than J, all the left 
side is zero, as none of the waves has reached x. So we get 


62 / ein ma (os + Tain) Ar. dn. (41) 
Bat it 


FJo m A 
This is true when z is the least bit greater than vt. у 
is not true when z is actually = vt, because if it is the least bit 
less, the left side of (41) should be є – 1, for the left side of 
(88) is PQ(0), or 1, when х=. So, taking the mean, we 
obtain 


et_ 3% | sin ти ов + їп )At dm. (49) 
rio т A 

Change the sign of c to obtain another formula. This 
peculiar behaviour of definite integrals at places of discontinuity 
has to be very carefully remembered, or it may be a dangerous 
source of error. In any case, it is very annoying. In the 
operational and wave formule, on the other hand, there 18 20 

puzzling change of formula involved at the wave front. 
From (42) the formula (86) may be derived. Similarly, 
it may be noted that in (88) the value of the right member i$ 
zero when ut. This is plain by the manner of construc- 
tion. But at the wave front itself we must take the шева 
value just before and behind the wave front to evaluate the 


integral. Thus, | 
12 2r / соз mot Мн: (48) 
" T7 Jo A 


Perhaps, on the whole, it is as well to keep away from the 
definite integrals, if we can get formule clear of them. 

When the impressed force is steady, say e, itself, under the 
same circumstances terminally, i.e., short circuits, then the 
expansion theorem applied to (27) above, without Mme 
exponential operand, gives at once 

Vee shin (I- z(RKy 
o shin КЕК) 
2e -pt a ila м) Ad) 

1* Tee RK (008 Me I ein №), 4 
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„KN сов (l - z) (RK)! e, 
and Cs 4 " shin(RK) MW 0 
F- one ies en 


be 


where m is ur /I as before. 

Bow, in § 982, equations (54) (67) I have given the V and C 
solutions in w* P, functions for the first wave, and have shown 
how to carry on the formul to any extent in $884 in anosber 
way. The succeeding waves are obtainable by change of argu- 
ment, as ined above. Therefore we may equate the wave 
solutions to (44) and (45) respectively, and derive a fresh batch 
of solved definite integrals if required. But as they are all 
included in the equivalence of (44) (45) to the wave formule, 
we need not go far in elaborating them. Considering only 
the first wave, /— in (44) makes 


"m 2e m gin mx : 
V mee er e mi c BK (oog A + N ein At) dm (45) 


equivalent to (57) $882, with e= е. 
(To be continued. ) 


ILE LLL ET EE EAE 
DISSOCIATION OF ATOMS. 


BY PROF. GEORGE F. FITZGERALD. 


On Friday ea 80th, Prof. J. J. Thomson delivered 
a very interesting discourse on cathode rays. Anything he 
brings forward as the result of his mature judgment deserves 
consideration at the hands of the scientific world. In this 
discourse he expresses his judgment that atoms are divisible 
into very much smaller parts, and that they are so divided in 
cathode rays. The greater part of the discourse is a descrip- 
tion and illustration of the work of the pioneers in the inves- 
кек of cathode rays and of a series of most interesting 
observations and experiments by himself. The experiments 
that bear most closely upon the very important pronouncement 
with which the discourse closes are :—(1) the production of a 
magnetic spectrum which is independent of the nature of the 
residual gas in the vacuum tube; and (2) the apparently 
great penetration power of the cathode rays. 

The first of these observations is explained as follows by his 
hypothesis of corpuscules into which the atoms are dissociated : 
** We see, too, on this hypothesis, why the magnetic deflection 
is the same inside the tube whatever be the nature of the gas, 
for the carriers of the charge are the corpuscules, and these are 
the same whatever gas be used." Hence the hypothesis put 
forward is essential Prout's hypothesis that all kinds of 
matter аге formed of corpuscules, and that all corpuscules are 
of the same kind. The magnetic spectrum is explained by the 
5 that the corpuscular aggregates are not all reduced 
to their simplest form, and that two or more corpuscules in 
combination would be deflected to a difficult extent from single 
corpuscules. This is & very interesting suggestion, but it 
naturally suggests the difficulty, why the variety of aggregates 
into which the atoms are decomposed should be independent 
of the nature of these atoms. One would, à priori, expect that 
different atoms would decompose into different aggregates, 
unless, of course, they were all entirely decomposed, which 
Prof. J. J. Thomson cannot hold, as this would destroy his 
explanation of a spectrum. Perchance he holds that in the 
dark space, which he shows reason to think does not conduct 
electricity, the atoms are completely dissociated, and that the 
aggregation that occurs subsequently depends on the electro- 
magnetic character of the field and possibly on the density of 
the corpuscular shower. This would certainly get over one 
difficulty, but it lands one in a most important result, namely, 
that Prof. J. J. Thomson ought to be able to transmute any 
substance into any other he desired by passing it through the 
furnace of the cathode rays. If the reaggregation of the 
corpuscules depends upon electromagnetic and other such 
conditions which are under control, and not at all on the 
nature of the atoms that have been disintegrated, it is evident 
that we are within measurable distance of the dreams of the 
alchemists, and are in presence of a method of transmuting 
one substance into another. 


198 


Prof. J. J. Thomson does not seem to have tried whether the 
nature of the magnetic spectrum depends on the nature of the 
cathode itself. The cathodes are generally made of aluminium 
on account of its superiority over platinum in not being carried 
to the sides of the tube. It seems very improbable that alumi- 
nium is absolutely unaffected when used as a cathode, and a very 
small number of molecules would suffice to carry the cathode 
spectrum discharge. The blackening of the tube with plati- 
num electrodes is well known, and, à priori, it would be 
natural to attribute the change of the glass under qathode 

i es from aluminium electrodes to some effect prodgaed 
by small quantities of aluminium being carried over. No doubt. 
other very important actions also take place, but when one 
comes across an effect which is independent of the gas, end 
has been observed with only one kind of cathode, one very 
naturally concludes that it may be connected with the nature 
of this cathode. It would undoubtedly be very desirable to 
investigate this before concluding that the corpuscular elements 
of atoms are all alike. 

The other basis for the hypothesis is the difficulty of explaining 
the great penetration power of cathode rays. Lenard, in his 
extremely beautiful and careful experiments, had shown that all 
matter is roughly opaque to cathode rays, in proportion to its. 
density. Prof. J. J. Thomson has himself made some very inter- 
esting observations on the apparent transmission of cathode rays 
by brass 1mm. thick. He attributes this apparent transmission, 
however, to an electric impulse transmitted through the brass 
which generates cathode rays on the other side. He seems gome- 
what doubtful as to the legitimacy of this suggestion, because 
it requires the electric action to be discontinuous, and specially 
notes that thin aluminium transmits cathode rays produced by 
the discharge of a battery, apparently implying that in this 
саар there can be no discontinuity in the action, and, conse- 
quently, some other explanation must hold. He does not 
discuss this question of the possibility of the discharge of the 
battery being sufficiently rapidly discontinuous to elude our 
observation of its discontinuity, and at the same time being 
sufficiently discontinuous to reproduce cathode rays on the far 
side of a metal plate. Nor does he discuss the possibility that 
at one side of the plate cathode rays may produce various. 
forms of Réntgen rays which are transmissible by the plate, 
and are able to reproduce cathode rays of the same kind as 
those that produced them. 

There are other actions of an electric character that may be 
transmitted by conductors and non-conductors from particle ёо. 
particle in the direction of the electric force, and which would 
differ entirely from ordinary electrie conduction, being more of 
the nature of electric vection, where the rapidity of action 
was great compared with that of the redistribution of 
directed actions by the irregular impacts of molecules in 
matter. This whole question of the transmission of 
actions through and by a gas, for instance, when the rapidity 
of action is great compared with that of equalisation of 
pressure round a point by the irregular impacts, is one that 
deserves careful investigation. Without some such investiga- 
tion it is hardly safe to conclude that an action which 
is certainly a mixed action of matter and ether (in which 
the ether actions are transmitted with a velocity incomparably 
greater than that of the matter actions) would or would not be 
competent to do certain things, such as transmitting the power 
of generating cathode rays through 1mm. of brass. There is 
no doubt at all that the molecular bombardment on one side 
of the brass is essentially discontinuous even when a battery 
is producing cathode rays, and there is too little known about 
the inner nature of conduction and the transference of elec- 
tricity from one atom of matter to another for us to be at all 
sure that each molecular impact of & charged atom on one 
side of a brass plate may not produce a corresponding emission 
of & cathode ray on the other side. There seems anyway no 
sufficient reason for dividing the transmissibility of cathode 
rays into two kinds, and considering the transmissibility 
through a gas as in any way different from that through a 
solid. There can hardly be any doubt that Lenard is right 
in his contention that gases are far too trensparent for 
the hypothesis that cathode rays are simply projected mole- 
cules to account for the phenomena. At the same time it 
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would require.a very full discussion of the effect of increased 
velocity in diminishing the effective size of atoms to be quite 
sure of what would happen. If we take two bodies as collid- 
ing when they come so close that their paths are deflected, say 
lOdeg., it is quite evident. that they must approach more 
closely in order to in this sense collide when their relative 
velocity is large than when it is small. The variation is 
enormous if the law of force be the inverse square of the dis- 
tance, and charged atoms may act according to this law. If 
во it seems at least possible that the effective size of these 
rapidly moving charged atoms, both as regards one another 
and as regards the residual gas, may be different from that of 
the ordinary molecules that constitute the gas. It may also 
be that the laws of impacts of spheres do not apply even 
approximately to the actions of molecules polarised by an 
electric force. The action may be transmitted from molecule 
to molecule, not by any impact, but by the advent of a charged 


atom enabling one of the constituents. of the molecule it is 


approaching to obey the electric force and dart off in the line 
or nearly the line of the approaching one. This would account 
for actions being transmitted long distances in straight lines. 

Àn hypothesis seems also possible on the lines of Grotthus, 
chains being formed under the action of the cathode rays or 
under the action of Róntgen rays due to the impacts of cathode 
rays on the molecules. In fact, there seems an embarras de 
richesse in the way of possible explanations of the transparency 
of media to cathode rays without supposing that we are in 
presence of a possible method of transmutation of matter. 
This latter is by far the most interesting hypothesis, and it is 
very much to be hoped that Prof. J. J. Thomson's hypothesis 
18 true. 

` As regards the calculation of the ratio of the numerical 
measure of the mass of the corpuscule to the electric charge 
it carries, there are two suggestions that can be made in respect 
of it. The first is that we are dealing with free electrons in 
these cathode rays. This is somewhat like Prof. J.J. Thomson’s 
hypothesis, except that it does not assume the electron to be 
constituent part of an atom, nor that we are dissociating 
atoms, nor consequently that we are on the track of the 
alchemists. There seems every reason to suppose that electrons 
can be transferred from atom to atom without at all destroying 
or indeed sensibly changing the characteristic properties of 
the atom: that in fact there is a considerable analogy between 
a charged sphere and an atom with an electron charge. If 
this be so, the question of course arises, how far can an electron 
jump in going from atom to atom ? Why not the length of a 
cathode, say, or at least from molecule to molecule along it, 
or anyway in nearly straight lines along it? In this case, the 
mass calculated may be the effective mass of the electron, and 
that will depend on its size as an electric charge, and, as Dr. 
Lodge has pointed out, in the corresponding case of Zeemann’s 
observation the resultant size is quite feasible. If it be so we 
should have this further interesting result. We can calculate 
how much nearer the electrons must be іп НСІ than in HH 
and С1С1 if the heat of combination be due to this approach. 
This gives а maximum size for an electron if they preserve 
their individuality. Knowing the size of the electrons, and 
assuming it to stay constant, we could calculate what the 
change in the effective inertia of the electrons must be, due to 
their being nearer together in 2HCl than in H Cl, This 
would give us & possible reason why the mass of matter may 
change when it changes its chemical constitution. I have not 
had time to worry out the calculation, but it is evident that 
the change in effective inertia would be a very small part of 
the total inertia of the matter: yet it may be within our 
powers of measurement. If there is no change, then either the 
size of the electrons changes in such a way as to compensate 
exactly for their approach, a very likely contingency, or else 
the inertia we are dealing with is not the effective inertia of 
electrons. 

The other suggestion is that Prof. J. J. Thomson is quite 
wrong in assuming that nearly all the bombarding molecules 
give up charges to the cylinder, or what comes to much the 
same thing, that he is wrong in thinking that all the charges 
stuck there, and that only a few of them escape into the sur- 
rounding gas. Suppose that only a thousandth part of the 
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molecules entering the cylinder gave up charges to it, and 
that the rest were either uncharged or were driven out by the 
entering ones, and accumulated near the anode to which 
they quietly gave up their charges, then the energy of these 
999 would be attributed to the few that give up their charges, 
and this naturally leads to an abnormally small mass and an 
extraordinarily great velocity for these molecules. The 
velocity that Prof. J. J. Thomson now attributes to the cor- 
puscules in cathode rays is 1:5 x 10°cm. per second, which is 
only one-twentieth of that of light, a.velocity that would pene- 
trate anything, and is enormously greater than what his own 
direct observations of cathode rays give. This latter, when 
introduced into the equation— 
: | m 


~-¥V = 


I, 
gives values for m corresponding approximately to that usually 
received for the mass of an atom. Hence this recent investi- 
gation coupled with bis former one would lead to the conclu- 
sion that only a small part of the projected atoms give up 
their charge to the cylinder, either 1 they take it out 
again with themselves, or because only a small proportion of 
the bombarding atoms are charged. In any case, there does 
not seem much necessary connection between these experi- 
ments and the case Zeemann investigates. In this latter 
case it would seem most improbable that the moving electric 
charge that originates the light vibrations should carry the 
whole atom along with it in its incursions. It would seem 
much more likely that an extremely minute deformation of 
the atom would accompany the incursions of the charge, so 
that Zeemann’s result is what one would naturally expect, 
and the only remarkable thing about it seems to me to be 
that such a large proportion of the matter accompanies the 
ether incursions. In his case it may quite possibly be that 
the inertia is that of the electron and not of the matter at all. 
In conclusion, I may express a hope that Prof. J. J. 
Thomson is quite right in his by no means impossible 
hypothesis. It would be the beginning of great advances in 
science, and the results it would be likely to lead to in the 
near future might easily eclipse most of the other great dis- 
coveries of the nineteenth century, and be a magnificent 
scientific contribution to this Jubilee year. m 
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CATHODE RAYS.* 
BY PROF. J. J. THOMSON, F.R.8. 


The first observer to leave any record of what are now known 
as the Cathode Rays, seems to have been Plücker, who in 1859 
observed the now well known green phosphorescence on theglass 
in the neighbourhood of the negative electrode. Plücker 
was the first physicist to make experiments on the discharge 
through a tube, in a state anything approaching what we 
should now call a high vacuum : he owed the opportunity to 
do this to his fellow townsman Geissler, who first made such 
vacua attainable. Plücker, who had made a very minute 
study of the effect of a magnetic field on the ordinary discharge 
which stretches from one terminal to the other, distinguished 
the discharge which produced the green phosphorescence from 
the ordinary discharge, by the difference in its behaviour when 
їп a magnetic field. Plücker a-cribed these phosphcrescent 
patches to currents of electricity which went from the cathode 
to the walls of the tube and then for some reason or other 
retraced their steps. 

The subject was next taken up by Plücker's pupil, Hittorf, 
who greatly extended our knowledge of the subject, and 
to whom we owe the observation that a solid body placed 
between a pointed cathode and the walls of the tube cast a we 
defined shadow. This observation was extended by Goldstein, 
who found that а well marked, though not very sharply 
defined shadow was cast by a small body placed near a cathode 
of considerable area ; this was a very important observation, 
for it showed that the rays casting the shadow came in 8 
definite direction from the cathode. If the cathode were re- 
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placed by a luminous disc of the same size, this disc would 
not cast a shadow of a small object placed near it, for though 
the object might intercept the rays which came out normally 
from the disc, yet enough light would be given out sideways 
from other parts of the disc to prevent the shadow being at 
at all well marked. Goldstein seems to have been the first to 
advance the theory, which has attained a good deal of pre-: 
valence in Germany, that these cathode rays are transversal 
vibrations in the ether. | 
The physicist, however, who did more than any one else to' 
direct attention to these rays was Mr. Crookes, whose experiments, 
by their beauty and importance, attracted the attention of all: 
physicists to this subject, and who not only greatly increased | 
our knowledge of the properties of the rays, but by his appli- 


cation of them to radiant matter spectroscopy has rendered | 


them most important agents in chemical research. - : 

Recently a great renewal of interest in these rays has taken | 
place, owing to the remarkable properties possessed by an: 
offspring of theirs, for the cathode rays are the parents of the 
Röntgen rays. | 

I shall confine myself this evening to endeavouring to give: 
an account of some of the more recent investigations which 
have been made on the cathode rays. In the first place, when: 
these rays fall on a substance they produce changes physical: 
or chemical in the nature of the substance. In some cases. 
this change is marked by a change in the colour of the sub- 
stance, as in the case of the chlorides of the alkaline metals. ' 
Goldstein found that these when exposed to the cathode rays, 
changed colour, the change, according to E. Wiedemann and, 
Ebert, being due to the formation of a sub-chloride. Elster 


D 
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and Geitel have recently shown that these substances become 
photo- electric, i.e., acquire the power of discharging negative | 
electricity under the action of light, after exposure to the, 
cathode rays. But though it is only in comparatively few 
cases that the changes produced by the cathode rays shows: 
itself in such a conspicuous way as by a change of colour, 
there is a much more widely-spread phenomenon which, 
shows the permanence of the effect produced by the impact: 
of these rays. This is the phenomenon called by its discover, | 
Prof. E. Wiedemann, thermoluminescence. Prof. Wiedemann 
finds that if bodies are exposed to the cathode rays for some! 
time, when the bombardment stops the substance resumes to: 
all appearance its original condition ; when, however, we heat! 
the substance, we find that a change has taken place, for the 
substance now, when heated, becomes luminous at a compara- 
tively low temperature, one far below that of incandescence; 
the substance retains this property for months after the expo- 
sure to the rays has ceased. The phenomenon of thermolu- 
minescence is especially marked in bodies which are called by 
Van t' Hoff solid solutions; these are formed when two salts one 
greatly in excess of the other are simultaneously precipitated 
from a solution. Under these circumstances the connection 
between the salts seems of & more intimate character than that 
existingin a mechanical mixture. -I have here a solid solution of 
Ca So, with trace of Mn So,, and you will see that after exposure 


to the impact of these rays the intensity of its phosphorescence 
is less than when the rays first began to fall upon it. This 
alteration lasts for a long time, certainly for months, and Mr. 
Crookes has shown that it is able to survive the heating up of 
the glass to allow of the remaking of the bulb. I will now 
leave the chemical effects produced by these rays, and pass on 
to consider their behaviour when in a magnetic field. 

First, let us consider for а moment the effect of magnetic 
force on the ordinary discharge between terminals at a pressure 
much higher than that at which the cathode rays begin to 
come off. І have here photographs (see Figs. 1 and 2) of the 
spark in a magnetic field. You see that when the discharge 
which passes as a thin bright line between the terminals"is 


acted upon by the magnetic field, it is pulled aside as а stretched 
string would be if acted upon by a force at right angles to its 
length. The curve is quite continuous, and though there may 
be gaps i the luminosity of the discharge; yet there are no 


breaks at such points in the curve into which the discharge is 


bent by a magnet. Again, if the discharge, instead of taking 
place between points, passes between flat discs, the effect of 
the magnetic force is to move the sparks as a whole, the sparks 


| keeping straight until their terminations reach the edges of 


the discs. The fine thread-like discharge is not much spread 
out by the action of the magnetic field. The appearance of 
the discharge indicates that when the discharge passes through. 


Fic. 5.—Hydrogen (Awmeter, 12 ; Voltmeter, 1,600). 


the gas it manufactures out of the gas something stretching 
from terminal to terminal, which, unlike a gas, is capable of 
sustaining a tension. The amount of deflection produced, other 
circumstances ‘being the same, depends on the nature of the 
gas; as the photographs (Figs. 3 and 4) show, the deflection 
is very small in the case of hydrogen, and very considerable 
in the case of carbonic acid; as a general rule it seems 


| smaller in elementary than in compound gases. 


Let us contrast the behaviour of this kind of discharge under 


to the cathode rays it becomes luminous when heated. Another | the action of a magnetic field with that of the cathode rays. I 
proof of the alteration produced by these rays is the fact discovered | have here some photographs (Figs. 5, 6 and 7) taken of a 
by Crooke's that after glass has been exposed for à long time narrow beam formed by sending the cathode rays through a 
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tube in which there was a plug with a slit in it, the plug being 
used as an anode and connected with the earth, these rays 
traversing a uniform magnetic field. The narrow beam 
spreads out under the action of the magnetic force into a 
broad fan-shaped luminosity in the gas. The luminosity in 
this fan is not uniformly distributed, but is condensed along 
certain lines. The phosphorescence produced when the rays 
reach the glass is also not uniformly distributed, it is much 
spread out, showing that the beam consists of rays which are 
not all deflected to the same extent by the magnet. The 
luminous patch on the glass is crossed by bands along which 
the luminosity is very much greater than iu the adjacent parta. 


Fic. 6.—Air. 
These bright and dark bands are called by Birkeland, who first 
observed them, the magnetic spectrum." The brightest 
places on the glass are by no means always the terminatiotis 
of the brightest streaks of luminosity in the gas; in fact, in 
some cases a very bright spot on the glass is not connected 
with the cathode by any appreciable luminosity, though there 
is plenty of luminosity in other parts of the gas. 

One very interesting point brought out by the photographs 
is that in a given magnetic field, with a given mean potential 
difference between the terminals, the path of the rays is inde- 
pendent of the nature of the gas; photographs were taken of 
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Fic, 7,—Carbonic Acid Gas (Ammeter, 12; Voltmeter, 1,600). 


the discharge in hydrogen, air, carbonic acid, methyl iodide, 
i. e, in gases whose densities range from 1 to 70, and yet not 
only were the paths of the most deflected rays the same in all 
cases, but even the details, such as the distribution of the 
bright and dark spaces, were the same; in fact, the photo- 
graphs could hardly be distinguished from each other. It 
is to be noted that the pressures were not the same; the 
pressures were adjusted until the mean potential differ- 
ence was the same. When the pressure of the gas is 
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lowered, the potential difference between the terminals 
increases, and the deflection of the rays produced by a magnet 
diminishes, or at any rate the deflection of the rays where the 
phosphorescence is a maximum diminishes. If an air break 
is inserted in the circuit an effect of the same kind is produced. 
In all the photographs of the cathode rays one sees indica- 
tions of rays which stretch far into the bulb, but which are 
not deflected at all by a magnet. Though they stretch for 
some two or three inches, yet in none of these photographs do 
they actually reach the glass. In some experiments, however, 
I placed inside the tube a screen, near to the slit through which 
the cathode rays came, and found that no appreciable phos- 
phorescence was produced when the non-deflected rays struck 
the screen, while there was vivid phosphorescence at the places 
where the deflected rays struck the screen. These non-deflected 
rays do not seem to exhibit any of the characteristics of 
cathode rays, and it seems possible that they are merely jets 
of uncharged luminous gas shot out through the slit from the 
neighbourhood of the cathode by a kind of explosion when the 
discharge passes. 

The curves described by the cathode rays in а uniform 
magnetic field are, very approximately at any rate, circular fora 


Flo. 8. 


large part of their course; this is the path which would be des- 
cribed if the cathode rays marked the path of negatively 
electrified particles projected with great velocities from the 
neighbourhood of the negative electrode. Indeed all the effects 
produced by a magnet on these rays, and some of these are 
complicated, as for example, when the rays are curled up into 
spirals under the action of a magnetic force, are in exact 
agreement with the consequences of this view. 

We can, moreover, show by direct experiment tHat a charge 
of negative electricity follows thé course of the cathode rays. 
One way in which this has beef dine, is by an experiment due 
to Perrin; thé détails of which are shown in the accompanying 
figure (Fig. 8). In this experiment the rays are allowed to pass 
inside a metallic cylinder throtigh & еі! Hole, and the cylinder, 
when these rays enter it, gets a negative charge, while if the 
rays are deflected by a magnet, so as to escape the hole, the 
cylinder remains without charge. It seems to me that to the 


: Fia. 9. 

experiment in this form it might be objected, that though the 
experiment shows that negatively electrified bodies are 
projected normally from the cathode, and are deflected by 8 


magnet, it does not show that when the cathode rays are 
deflected by @ magnet the path of the electrified particles 


coincides with the path of the cathode rays. The supporters 
of the theory that these rays are waves in the ether might 
‚вау, and indeed have said, that while they did not deny that 
‘electrified particles might be shot off from the cathode, these 
particles were, in their opinion, merely accidental accoLi- 
paniments of the rays, and were no more to do with the rays 
than the bullet has with the flash of a rifle. The following 
modification of Perrin's experiment is not, however, open to 
this objection : Two co-axial cylinders (Fig. 9), with slits 
cut in them, the outer cylinder being connected with earth, 
the inner with the electrometer, are placed in the discharge 
tube, but in such a position that the cathode rays do not fall 
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upon them unless deflected by a magnet; by means of a 
ie aly however, We can deffect the cathóde rays until they 

on the slit in the cylinder. E under these circumstances 
the cylinder gets а negative «тув when the cathode rays fall 
on the slit, and remains unchurged unless they do so, we 
may conclude, I think, the stream of negafively-electrifed 
particles is a invariable acdompaniment of the cathode 
B I wil now fry fhe éxperimenf. You notice that 

en here is no magtietit force, though the rays do 
not АЙ ой the cylinder, there is a slight defleétion of 
the electrometer, showing that it has acquired a small 
negative charge. This is, I think, due to the plug getting 
negatively charged under the torrent of negatively electrified 
particles from the éathode and getting ont cathode rays on its 
oWI account which have not come through the slit. I will 
now deflect the rays by а magnet, and you will see that at first 
Mere is little or no change in the deflection of the eléctrometer, 
but that when the rays reach the cylinder there is at once a 
great increase in the deflection, showing that the rays are 
pouring a charge of negative electricity into the cylinder. The 
deflection of the electrometer reaches a certain value and then 
stops and remains constant, though the rays continue to pour 
into the cylinder. This is due to the fact that the gas traversed 
by thé ééthode rays becomes a conductor of electricity, and 
thus, though the inner cylinder is perfectly insulated when the 
rays are not passing, yet as soon as the rays pass through the 
bulb the air between the inner cylinder and the outer one, 
which в connected with the earth, becomes я conductor, and 


Fit. 16, 


the electricity eschpes from the inner cylinder #6 the ваг. 
For this reason the charge within the inner сўе dods not 


go on continually increasing: thé cylinder settfés into dsfdte of 


equilibruim in which the rate at which it gains negative elev- 
tricity from the rays is equal to the rate at which it loses 16 by 
conduction thro 
positively it "n ' loses its positive Karge and actyafres a 
negative one, W ile if we charge it up negatively # will 

E һа] negative pótential is grügter thari its батаа 


b. 
I have lately made some experiments which are interesting 
from thé Bearing they have om the charges carried by the 


eathode ray, ds Well as on the production of catkode rays | 


outside the tube. The experiments dre of the following kind: 
Ín the tube (Fig. 10) A and B avo terminals. € ia lorg side 
tube info which a closed metallic cylinder fits lightly. This 
ader is made entirely of metal except thé end furthest from 
terminals, which is stopped by an ébonite plug, perforated 

a small hole so as to make the pressure inside the cylinder 
equal to that in thé discharge tube. Inside the cylinder there 
is a metal disc supported by а metal rod which passes through 
the ebonite plug, and is connected with an electrometer, the 
wires making this connection being surrounded by tubes con- 
nected with the earth so as to screen off electrostatic induction. 
If the end of the cylinder is mide of thin aluminium about 
goth of a.millimeter thick, and a discharge sent between the 
terminals, A being the cathode, then at pressures far higher 


Must conte im goste 
80 suddenly that the 


h the air. If we charge up the суг 


plates ате immérsed in the gas 
difference established between the plates, the conductivity of 
the gas close to the cathode rays is probably enormously 
greater than the average conductivity of the gas between the 
plates, and the potential gradient on the cathode rays is there- 


theta those at which the cathode rays come off, the disc 
inside the elylhhder acgeaftres a positive charge. And if it 
is charged up independently the charge leaks away, and it 
leaks more rapidly when the disc is charged negatively than 


when it is ¢ positively ; there is, however, a leak in both 
cases, showing that conduction has taken place through the 
gas between the cylinder and the disc. As the pressure in the 
tube is diminished fhe positive charge on the diso diminishes 


until it becomes unappreciable. The leak from the disc when 


it is charged still continues, and is now equally rapid, whether 


the original charge on the disc is positive or negative. When 
the pressure falls so low that cathode rays begin to fall ow the 
end of the cylinder, then the disc acquires a negative charge, 
and the leak from the disc is more rapid when it is charged 
positively thám when it is charged negatively. H the cathode 
rays Ате pulled off the end of the cylinder by а magnet, then 
the negative charge on the disco and the rate of leak from the 
diss when it is positively charged is very much diminished. A 
very interesting point is, that these effects, due to the cathode 
rays, are observed behind comparately thick walls. I hwve 
here a cylinder whose base is brass about Imm. thick, and 
yet wher this is exposed to the cathode rays the disc behind it 
gets a rieghtive charge, and leaks if charged positively. The 
effect is smull compared with that m the cylinder with the 
thin aluminium base, but is quite appreciable. With the 
cylinder with the thick end I have never been able to observe 
any effeet at the higher pressures when no cathode rays were 
coming off. Fhe effect with the cylinder with the thiw end 
was observed when the discharge was produced by a large 
number of ямай storage cells, as well ds when it was produced 
by an induction сой. 

It would séent fröm this experiment that the incidence of 
the cathode rays on & brass plate as much as 1mm. thick, and 
connected with the earth, can рф a rarffied gas shielded by the 
plate into a condition in which it can conduct electricity, and 
that & body placed behind this s¢ree gets 8 negative charge, 
so that the side of the brass away from the cathode rays adts 
itself like a cathode though kept permanently to earth. In 
the сазе of the thick brass the effect seems much more Kkely 
to be due #6 a sudden change in the potential of the outer 
cylinder at the places where the rays strike rather than t fite 
penetratió of any kinds of waves or rays. If the discharge in 
the tube was perfeotly cdntinnots the potential of the outer 
eylinder would be constant, aed since it is connected to earth 
by а wits through whith no considerable current flows, the 
potentia must be approximately that of the earth. The 
discharge there cht be continuous; the negative charge 
ainst the ends of the cylinder, coming 

tricity has no tinte to distribute itself 
over the cyliWde? во as to shield off the inside from the 
éldetrodtetio action of the cathode rays; this force penetrates 
the cylinder and produses & discharge of electricity from the 
far side of the brass. 

Another effect which believe is due to the negative élee- 
trification carried by the rays is the following: In a very highly 
exhausted tube provided with # metal lug, I have sometimes 
observed, after the coil hus been нерее | off, bright patches on 


the glass; these are deflected by a magnet, and seem to be 


caused by the plug getting such 4 large negative charge that 
the negative electtivity continues to streant front it after the 
Goll is stopped. 

An objection soritetinies urged agninsi the vidw that these 
cathode rays consist of charged particles, is that they are not 
deflected by an electrostatic forse. H, for example, we make, 


as Hertz did, the rays pass between plates connected with a 


battery, so that an electrostatic force acts between these plates, 
the cathode ray is able to traverse this space without being 


deflected one way or the other. We must remember, however, 


thut the cachode rays, when they pass through a gas, make it 
а conductor, so that the gas acting like a conductor screens 
off the electric force from the charged: particle, and when the 
and a definite potential 
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fore very small compared with the average potential gradient. 
We can, however, produce electrostatic: results if we put the 
conductors which are to deflect the rays in the dark space 
next the cathode. I have here a tubein which inside the dark 
‘space next the cathode two conductors are inserted ; the cathode 
rays start from the cathode and have to pass between these 
conductors ; if now I connect one of these conductors to earth 
‘there is a decided deflection of the cathode rays, while if I con- 
nect the other electrode to earth there is a deflection in the 
opposite direction. I ascribe this deflection to the gas in the 
dark space, either not being a conductor at all, or if a con- 
n a poor one compared to the gas in the main body of the 
Aube. 

Goldstein has shown that if a tube is furnished with two 
cathodes, when the rays from one cathode pass near the other, 
they are repelled from it. This is just what would happen if 
the dark space round the electrode were an insulator and so 
able to transmit electrostatic attractions or repulsions. 
‘To show that the gas in the dark space differs in its 
‘properties from the rest of the gas, I will try the following 
experiment : I have here two spherical bulbs connected together 
by a glass tube; one of these bulbs is small, the other large ; 
they each contain a cathode, and the pressure of the gas is 
such that the dark space round the cathode in the small bulb: 
completely fills the bulb, while that round the one in the. 
larger bulb does not extend to the walls of the bulb. The two 
bulbs are wound with wire, which connects the outsides of two, 
Leyden jars; the insides of these jars are connected with the 
terminals of a Wimshurst machine.. When sparks pass: 
between these terminals currents pass through the wire which 
induce currents in the bulbs, and cause, & ring discharge to 
pass through them. Things are so arranged that the ring is 
faint in the larger bulb, bright in the smaller one. On 
making the wires in these bulbs cathodes, however, the dis- 
charge in the small bulb, which is filled by the dark space, is: 
completely stopped, while that in the larger one becomes 
brighter. Thus the gas in the dark space is changed, and in, 
the opposite way from that in the rest of the tube. It is 
remarkable that when the coil is stopped the ring discharge 
on both bulbs stops, and it is some time before it starts, 


The deflection excited on each other by two cathodic streams; 
would seem to have a great deal to do with the beautiful phos-. 
‘phorescent figures which Goldstein obtained by using cathodes 
ef different shapes. І have here two bulbs containing cathodes 
shaped like across; they are curved, and of the same radius 
as the bulb, so that if the rays came off these cathodes normally 
the phosphorescent picture ought to be a cross of the same size 
as the cathode, instead of being of the same size. You see 
that in one of these bulbs the image of the cross consists of. 
two large sectors at right angles to each other, bounded by: 
"bright lines, and in the other, which is at a lower pressure, 
the geometrical image of the cross, instead of being bright, is 
dark, while the luminosity occupies the space between: the: 
arms of the cross. x. 


А 


- - Bo far I have only considered the behaviour оѓ ће cathode |. i 
rays outside the tube, it follows on the hypothesis that 


-rays inside the bulb, but Lenard has been ‘able to, get these 
‘rays outside the tube. To this he let the rays fall on a window 
in the tube made of thin aluminium about ,},th of a milli- 
‘metre thick, and he found that from this window there pro- 
ceeded in all directions rays which were deflected by a magnet, 
and which produced phosphorescence when they ‘fell. upon 
certain substances, notably upon tissue paper soaked in a solu- 
tion of pentadekaparalolylketon. The very thin aluminium 
is difficult to get, and Mr. McClelland has found that if it is 
not necessary to maintain the vacuum for a long time oiled 
silk answers admirably for a window. As the window із small 
the phosphorescent patch produced by it is not bright, so that 
I will show instead the other property of the cathode rays, 
that of carrying with them a negative charge. I will place. 
this cylinder in front of the hole, connect it with the electro- 
meter, turn on the rays, and you will see the cylinder gets a 
negative charge; indeed, this charge is large enough to pro- 
duce the well known negative figures when the rays fall.on a 
piece of ebonite which is afterwards dusted with a mixture of 
red lead and sulphur. | 


carried, the effect of the obliquity of 


‘go that the atoms of the ordinary elements are made 


From the experiments with the closed cylinder we have 
seen that when the negative rays come up to a surface even 
as thick as a millimetre, the opposite side of that surface acts 
like a cathode, and gives off the cathodic rays, and from this 
point of view we can understand the very interesting result of 
Lenard that the magnetic deflection of the rays outside the 
tube is independent of the density and chemical composition 
of the gas outside the tube, though it varies very much with 
the pressure of the gas inside the tube. The cathode rays 
could be started by an electric impulse which would depend 
entirely on what was going on inside the tube; since the 
impulse is the same the momentum acquired by the particles 
outside would be the same; and as the curvature of the path 
only depends on the momentum, the path of these particles 
outside the tube would only depend on the state of affairs 
inside the tube. 

The investigation by Lenard on the absorption of these rays 
shows that there is more in his experiment than is covered by 
this consideration. Lenard measured the distance these rays 
would have to travel before the intensity of the rays fell to 
one-half their original value. The results are given in the 
following table :— 


Coefficient of Denai Abeorption 
Substance. absorption. ty | Denaity. 
Hydrogen (3mm. prese.) 0:00149 0000000508 4,040 

y 60) ......... 0:476 0:0000484 5,640 
Air (0°760mm. press.). 5:42 000123 780 
SOS: sexe он ван 8:51 0:00271 5,110 
Collodion .................- 3,510 11 ,010 
e —— Зз 7,810 2:47 3,160 
Aluminium 7,160 2710 2,650 
Seer 32,200 10°5 5,010 
Gold - 53,600 19:3 2,880 


We see that though the densities and the coefficient of 
absorption vary enormously, yet the ratio of the two varies 
very little, and the resulta justify, I think, Lenard's conclusion 
that the distance through which these rays travel only depends 
on the density of the substance—that is, the mass of matter 
per unit volume, and not upon the nature of the matter. 

These numbers raise a question which I have not yet touched 
upon, and that is the size of the carriers of the electric 
charge. Are they or are they not of the dimensions of ordi- 
nary matter ? 

e see from Lenard’s table that a cathode ray can travel 
through air at atmospheric pressure a distance of about half 
a centimetre before the brightness.of the phosphorescence falls 
to about one-half of its original value. Now the mean free path 
of the molecule of air at this pressure is about 10-5cm., and 
if a molecule of air were projected it would lose half its 
momentum in.a space comparable with the mean free path. 
Even if we suppose that it is not the same molecule that is 
the collisions would 
reduce the momentum to one-half in a short multiple of that 


path. 


Thus, {тош Lenard's experiments on the absorption of the 


cathode rays are charged particles moving with high veloci- 
ties; that the size of the carriers must be small compare 


with the dimensions of ordinary atoms or molecules. The 


assumption of a state of matter more finely subdivided than 
the ‘atom of an element is a somewhat startling one; but э 


-hypothesis that would involve somewhat similar consequences 


—viz., that the so-called elements are compounds of some 
primordial element—has been put forward from time to er 
by various chemists. Thus Prout believed that the atoms 0 
all the elements were built up of atoms of hydrogen, and del 
Norman Lockyer has advanced weighty arguments, foun 15 
on spectroscopic consideration, in favour of the compost 
nature of the elements. : 

Let us trace the consequence of supposing that the atoms 
of the elements are aggregations of very small particles, 


similar to each other; we shall call such particles corpuscles, 


de up 0 


corpuscles and holes, the holes being predominant. Let us 


suppose that at the cathode some of the molecules of the g^ 
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get split up into these corpuscles, and that these, charged with 
negative electricity, and moving at a high velocity form the 
cathode rays. The distance these rays would travel before 
losing a given fraction of their momentum would be propor- 
tional to the mean free path of the corpuscles. Now, the 
things these corpuscles strike against are other corpuscles, 
and not against the molecules as a whole; they are supposed 
to be able to thread their way between the interstices in the 
molecule. Thus the mean free path would be proportional to 
the number of these corpuscles; and, therefore, since 
corpuscle has the same mass to the mass of unit volume— 
that is, to the density of the substance, whatever be its 
chemical nature or physical state. Thus the mean free path, 
And therefore the coefficient of absorption, would depend only 
on the density ; this is precisely Lenard's result. 

We see, too, on this hypothesis, why the magnetic deflection 
is the same inside the tube whatever be the nature of the gas, 
for the carriers of the charge are the corpuscles, and these are 
the same whatever gas be used. All the carriers may not be 
. reduced to their lowest dimensions; some may be aggregates 
of two or more corpuscles; these would be differently deflected 

from the single corpuscle, thus we should get the magnetic 
spectrum. 

I have endeavoured by the following method to get a 
measurement of the ratio of the mass of these corpuscles to the 
charge carried by them: A double cylinder with slits in it, 
such as that used in a former experiment was placed in front 
of a cathode which was curved so as to focus to some extent 
the cathode rays on the slit; behind the slit, in the inner 
cylinder, a thermal junction was placed which covered the 
Opening so that all the rays which entered the slit struck 
against the junction, the junction got heated, and knowing 
thethermal capacity of the junction, we could get the mechani- 
cal equivalent of the heat communicated to it. The deflection 
of the electrometer gave the charge which entered the cylinder. 
Thus, if there are N particles entering the cylinder each with 
a charge e, and Q is the charge inside the cylinder, 


Хе = О). 
The kinetic energy of these 
1 Nme? = W 
where W is the mechanical equivalent of the heat given to the 


thermal junction. By measuring the curvature of the rays for 
a magnetic field, we get 


n esl 
e 
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In an experiment made at a very low pressure, when the rays 
were kept on for about one second, the charge was sufficient 
to raise a capacity of 1:5 microfarads to a potential of 16 volts. 


Thus Q22:4 x 107°. 


The temperature of the thermo junction, whose thermal 
capacity was 0:005 was raised 8-8°С. by the impact of the 
rays, thus 
W =3-3 x 0:005 x 4:2 x 107 
=6°3 x 10°. 
The value of I was 280, thus 


1G x 1077. 

This is very small compared with the value 10— for the 
ratio of the mass of an atom of hydrogen to the charge carried 
by it. If the result stood by itself we might think that it was 
probable that e was greater than the atomic charge of atom 
rather than that »^ was less than the mass of a hydrogen 
atom. Taken, however, in conjunction with Lenard's results 
for the absorption of the cathode rays, these numbers seem to 
favour the hypothesis that the carriers of the charges are 
smaller than the atoms of hydrogen. 

It is interesting to notice that the value of e;m, which we 
have found from the cathode rays is of the same order as the 
value 107? deduced by Zeeman from his experiments on the 
effect of à magnetic field on the period of the sodium light. 


ADJUSTABLE X-RAY TUBES. 


BY A. A. C. SWINTON. 


The writer has discovered a method of adjustment for 
X-ray tubes somewhat different to those he has previously 
described (see The Flectrician, April 28rd, page 868, and 
April 80th, page 15), which. possesses distinct practical 
advantages. 

The arrangement is аз shown in the illustration, and its 
essential features consist simply in mounting the cathode 
upon a sliding support, so that it can be moved axially toa 
very small extent in and out of а tubular neck, blown on one 
end of the glass bulb. When arranged in this manner, the 
exact position of the cathode is found to have an enormous 
influence upon the penetrative value of the X rays produced. 
With a suitable and constant degree of exhaustion, if the 
cathode is placed as shown іп full lines in the figure, X-rays 
of very high penetrative value are produced, while the small 
movement of about 0:8 inch required to place it in the position 
indicated by the dotted lines will suffice to reduce the pene- 
trative value of the rays almost to nothing. Between these 
two extremes every grade of penetrative value is readily 
obtained by simply altering the position of the cathode 
between its limits of travel. If the tube be used in a hori- 
zontal position this can easily be done by merely tapping it at 
one end or the other, without removing it from its support, 
and the anti-cathode being a fixture, the point of origin 
of the X-rays remains always in the same position. 

The effect is evidently due to changes in the electrical 
resistance of the tube, which as measured by the alternative 
spark in air is much highest when the cathode is in the posi- 


tion shown in full lines, i.e., that which gives rays of the 
greatest penetration, and appears to be closely connected with 
the proximity of the cathode to the glass, which is greatest in 
the position just mentioned. This factor is evidently so 
important that it much more than neutralises the effect of the 
alteration to the distance between cathode and anti-cathode, 
which, as the writer has previously shown, has tho result of 
increasing the penetrative value of the rays, and also the 
resistance of the tube, the nearer these two electrodes are 
together. 
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ELECTRICAL UTILISATION OF ST. LAWRENCE 
RIVER. 


The existence of large waterfalls which can be economically 
developed may, in certain conditions, prove as valuable as 
coal-fields. These conditions are either that the waterfall 
shall be within reasonable distance of large centres of in- 
dustry to which the power can be transmitted electrically 
with economy, or be located in a district to which the neces- 
sary materials can easily be transported for the manufacture 
electrically of chemical re-apents used on a large scale. In 
this country very few water powers exist that can be described 
as large, compared with those found in other parts of the 
world ; and even in Switzerland, where, perhaps, larger water 
powers exist than in any other parts of Europe, the water 
powers are small compared to those to be found on various 
parts of the American continent. Of late the value of cheaply 
developed water powers has been realised in the United States, 
and from month to month we hear of these powers being 
developed and put to useful purposes. The developments at 
Niagara represent, of course, the largest instance of.a single 
water-power development, but there are many others also in 
the States of not inconsiderable size that have been put to 
useful work. 
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point is 24ft. and its maximum depth about 64ft. It 
therefore follows that the waters of the St. Lawrence 
might be tapped to the extent of nearly 10ft. in depth before 
the navigation could in any way be interfered with, and if 
the waters so abstracted were diverted to the Grass River, 
they would be returned to the St. Lawrence further down, 
thus having no effect on the river in its lower reaches. 

A Company has been formed for the construction of a canal 
between the St. Lawrence and the Grass Rivers and for the 
utilization of a large quantity of the power so produced 
electrically. The canal will be about 220ft. in width along the 
water surface, and about 26ft. in depth, and will have a water- 
bearing section of something over 6,000 square ft. Running 
at a reasonably slow speed, a sufficient quantity of water will 
be put into the Grass River to develop 150,000 B.. with a 
river in comparison with the St. Lawrence, is at its narrowest | working head of 40ft. The country between the St. Lawrence 
part below Massena about 800%. in breadth, and bounded by | and the Grass Rivers is almost wholly alluvial soil, compara- 
steep banks on each side, enabling an enormous volume of ‚ ble to our blue clay, though somewhat looser inits nature. It 
water being put into it without in any way endangering the | is therefore extremely easily excavated, whilst on the other 
surrounding country. ‚ hand it will form an exceedingly reliable bed for the canal, 


Rather more than a year ago it was discovered that extra- 
ordinarily favourable conditions existed to utilise the waters 
of the St. Lawrence River in the neighbourhood of the town- 
ship of Massena. The St. Lawrence River flows past the 
township of Massena at a distance of about 23 miles from it, 
and from this point falls rapidly, upwards of 56ft. in a 
distance of 7 miles, A smaller river called the. Grass River, 
which takes its rise in the Adirondack forest, flows through 
the township of Massena, and joins the St. Lawrence about 
7 miles below this township. The Grass River falls less than 
6ft. between the township of Massena and its junction with 
the St. Lawrence River. It therefore follows that the 
difference of level between the St. Lawrence River and the 
Grass River in the neighbourhood of the township of Massena 
is upwards of 50ft. The Grass River, although a very small 
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'The Electrical Utilisation of the St. Lawrence River. 


It has been found that а canal can be eut between the St. 
Lawrence and the Grass Rivers across country, having а 
length of about 34 miles. The country between the St. Law- 
rence and the Grass Rivers is practically level at this point, 
and at this point is fortunately а& the same height as the 
banks of the St. Lawrence until the Grass River is reached, 
where the couniry falls over steep bluffs, to the level of the 
St. Lawrence River. These facts having been ascertained, a 
charter was obtained from the New York Legislature empower- 
ing а canal to be cut between the two rivers and the waters 
utilised for the purposes of power generation, the charter 
providing that water might be drawn from the St. Lawrence 
to any extent that would not interfere with the navigation of 
that river. The navigation is limited by the depth of the 
Cornwall canal, up which all vessels have to pass in order 
to avoid the rapids of the St. Lawrence; and the extreme 
depth of the Cornwall canal being 14ft., the draughtable 
vessels navigating the St. Lawrence above the canal are 
limited to something less than that. The minimum depth 
of the St. Lawrence in the navigable channel at this 
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Map showing the position of the proposed Hydraulic Canal. 


Borings having been made all along the route of the canal, it 
has been ascertained that no rock exists along the line of the 
cutting, but nevertheless a ledge of limestone of an excellent 
quality outcrops on the banks of the Grass River and under- 
lies the whole of the country towards the St. Lawrence at a 
lower depth than the bottom of the canal. These conditions 
are quite phenomenal, for whilst ease of excavating the canal 
with the absence of all rock cutting is ensured, the existence of 
the level plateau of limestone on the banks of the Grass River 
and just above its waters provides the best of foundations for 
the construction of the proposed electrical power-house. 

The Company are proposing, whilst making the canal of 
sufficient dimensions, to develop 150,000 н.р. to put down 
electrical machinery for the production of 75,000 r.n.». 
This power will be developed by the installation of 15 
gets of turbines and electrical generators, each having an 
output of 5,000 r.H.». The reasonable height of the fall 
allows of the turbines and generators being placed on hori- 
zontal shafts in place of on vertical ones as at Niagara, with a 
consequent simplification of the whole of the engineering 
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problems. The turbine flumes will be separated from the 
head race by a strong masonry wall with arched entrances 
into each flume, which entrances will be closed by sluice gates 
and suitable racks. The shafts on which each of the two pairs 
of turbines will be mounted will be continued through the wall 
of the power-house and be there connected to the 5,000 н.р. 
electric generators. It has been decided to use four turbine 
wheels on each shaft, arranged in two pairs in order to obtain 
a speed of 150 revolutions per minute under the working 
head of 40ft., enabling the generators to be made at a reason- 
able cost, whilst if one pair of turbines of larger diameter were 
used the speed would be so low that the generators would be 
of excessive cost. These turbines are supported in draught 
boxes resting on the floor of the turbine flume, and a draught 
tube will continue the fall to the forebay of the tail race under- 
neath. The head in the turbine flumes will be about 19ft., 
whilst the length of the draught tubes to the level of the 
water in the tail race will be about 21 ft. 

The excavation of rock that will be made for the formation 
of the forebays into the Grass River will provide most of the 
material required for the masonry walls and arches and super- 
structure forming the turbine and power-house. The whole 
of the machinery employed will be of exceptionally large 
dimensions; the outside diameters of the generators will 
approximate to 20ft., whilst the shafts connecting them with 
the turbines will be about 22in. in diameter. The total 
length of the power-house to accomodate the 15 main gene- 
rators will be 525ft. in length, whilst the Ek. n. p. provided in 
the exciter annexe for the excitation only of fields of these 
generators will be 2,000 B. ., not an inconsiderable power- 
station in itself. 

The favourable conditions of the country referred to above 
will enable, on the estimates made, the canal for 150,000 H. p., 
and the power-house and generators for developing 75,000 
E.H.P., to be put down at a cost not exceeding 24 million 
dollars (£500,000). 

It is proposed to charge from £2. 8s. to £8 per k. n. r. per 
annum for 21 hours a day, which is also, probably, the cheapest 
price at which z.n.p. has yet been sold. The engineers for 
the Company are Messrs. Kincaid, Waller and Manville, of 
Westminster, and Mr. John Bogart, New York, who was one 
of the consulting engineers concerned in the Niagara Falls 
development. 


A NEW PROPERTY OF CATHODE RAYS WHICH 
REYEALS THEIR COMPLEX COMPOSITION.“ 


BY H. DESLANDRES. 


The author states that in his experiments on cathode rays he has 
employed a tube, the principal cathode of which was a plane rectangu- 
lar disc, by the side of which was a second movable cathode, also plane 
and rectangular. He found that when each cathode was connected 
separately to the negative pole a brilliant line formed by a slit in а 
-screen was single and sharp, and that when the two cathodes were 
united there was repulsion between the rays; but, instead of having 
two luminous rays, there were three, or sometimes four, for certain 

itions of the movable cathode. This curious division of the rays 
1s not, the author states, peculiar to the tubes having two cathodes ; 
it also occurs with a single cathode presenting two neighbouring 
surfaces orming an angle, and this is the case with ordinary tubes 
in the part of the tube where the disc is united to the glass by a 
wire normal to it. 

In a tube described by the author in his Paper the single cathode 
has tho simplest shape, being a plane circular disc. At a certain 
distance there is soldered into the tube a little apparatus called 
a ''field explorer.” This apparatus is a movable cork which 
‘carries on one side an insulated screen, E E, with the slit f, and on 
the other hand the bare metallic wire T parallel to the slit, and 
connected to the outside of the tube. 

Га the first position the ray, after having been isolated by the 
slit, passes beside the metallic wire. When this wire is insulated 
the luminous image of the slit is singlo and sharp, but if tho wire T 
be connected to the negative pole or to earth, the ray is divided 
into several rays of lesser intensity, these being unequally deflected. 
The dispersion of the rays varies with the distance of the ray from 
the wire T. The dispersion is a maximum whon the wire is a 
cathode, but then one is inconvenienced by the cathodic radiation of 
the wire itself. The action of the earthed wire extends over the 
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* Abetract trom Comptes Rendus, Vol. CXX1V., No. 18, p. 945, 


entire cathodic field, for if the cork be turned through an angle of 
180deg. (second position) the luminous rays are still multiple, the 
separation varying with the distance from the wire. 

The annexed diagram is ап accurate representation of these 
deflections as shown on the glass of the tube, the line O O being 
caused by the simple image given by the slit at the commencement 
of the experiment when the wire T is insulated. 

If with the same tube different coils be employed, the images 
exhibit different and also common characteristics. The greatest 
deflections take place at very low pressures. The dispersion of the 
rays is proportional to the length of the wire T parallel to the rays. 
It also increases with the difference of potential between the wire 
T and the anode, the difference of potential between the anode and 
cathode being kept constant. 
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First position. Second position. Deflected rays. 

This dispersion by the action of а neighbouring body resembles 
the analagous action of a magnet exhibited by Lenard and Birkeland. 
The complex nature of cathode rays is clearly brought out by this 


experiment. 
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THE LOWEST TENDER. 


Electric lighting in some shape or other has become in these 
days such a common characteristic of every self-respecting 
English city that one is apt to forget the comparative youth. 
fulness of the industry. Ever and anon, however, there is a 
vigorous effervescence indicative of the everlasting youth of 
the electrical industry. Such а symptom of continued infancy 
was the recent much-ado about the West Ham electric lighting 
tenders. А close and careful specification was drawn up by 
the electrical engineer to the West Ham Council, and upon 
this a large number of leading firms tendered. In the result 
tenders to the aggregate amount of over £23,000 were accepted, 
although the Council, by accepting the lowest offer in each case, 
could nominally have secured what it wanted for less than 
£16,000. Somewhat unusual as this step was, the world at large 
would probably have heard no more about it had not the dark 
suspicions of one of the tendering firms been aroused by the 

recollection of certain mysterious allegations made by a certain 
mysterious visitor. As it was, this matter of the West Ham 
tenders got into the columns of the technical Press, into the 
columns of the daily Press, a question was asked in the House 
of Commons, the local papers teemed with letters anent “Ше 
scandal,“ and, of course, heated recriminations took place at 
the meetings of the West Ham Council. Finally, Mr, Enxxsr 
BacoaLuay was called in to pour oil upon the troubled waters. 
A public inquiry was held, and the learned magistrate reported 
that in accepting these ill-omened electric lighting tenders the 
Council „ selected those which it honestly believed to be the 
most advantageous." Not deterred by this storm in g teacup, 
the Plymouth Town Council were last month bold enongh to 
follow suit, and they likewise brewed a disturbance, this time 
strictly local. ‘ Cowardly suggestions” were made under cover 
of a “ nom de plume,” and “Пе greatest indignation was caused 
amongst officials and members of the Plymouth Town Council 
." Influenced no doubt by all this local pother, the Chairman 

of the Electric Lighting Committee spoke his mind, or that of 
the engineer, a little more freely than was desirable. Whether 
a Town Councillor, like a Member of Parliament, is privileged 


| to make libellous statements about lowest tender machinery 


we do not know; in any event such things are best left unsaid. 
The excellenee of a proposed plant can be made plain to the 
assembled representatives of the ratepayers without dilating 
on the alleged execrableness of the design of a dynamo which 
it is not proposed to purchase. 

It is evident from these and several other instsnces that 
the path of peace runs in the direction of the acceptance 
of the lowest tender, and at first sight one would suppose that 
at this time of day, and in so far as electric supply systems 
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no, & 50, Fenchurch-t., Londo Е.С, 10 
Finsbury- 
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Erith, Kent .. ЕЯ 

Eleotrie Construction Co., Wolverhampton ; ‘and Dashwood ‘House, Old 

Broad-st., London, E eeeeeseveaen ә ооооове оооеовароофоовоовое в 
Electrical Power Stor. Co.,4, Gt. Winchester-st.,London, R. C.; 4 Мінай, Е. 
Fowler Е Јава Со Co., Leeds, and 6, Lombard-street, London, E. 
Green & Batle arme г. Leeds: and 16, Great Geor, 
Henley’ W.T)Tel. b Co.,, Martin’ = ino,Cannon-et London EN. Fa 2 
Hindley Е. S., 11, Queen Vi Victoría-st. , London, E.C.; and Bourton, Dorset 
Johnson & Phillips, i Down, бы. No Broad-st, London, Е.С; & Chariton, Kant. i , 


‚ Wharton and 894 New Bond-street, Lon don, MW... 
Laurence, Scott and Co. Work: Nor vie ‚о ‚еә 
Mather and Platt, бао: rd reet Be anchester ....... «d$ 
Mavor and Coulson, 47 ile End, Glasgow .......... — 
Nalder Bros. and Co., 16, Be Rod Lion stes Clerkenwell, London, R. C. 
Rigg, J. H., 48, Skipner- e 

meter En o. A ras ial „MI ine Е Iron "Works, London, 8. W. 
Sax (Julius) Go. 7 t-street, Sto t, 2 6 „ %% 6% 6666 060 
venons Bros. & Co урар s-gate London '8.W. :& Woolwich, Kent 


house сона Oo., 83, Victoria-street, Westminster, London, 8.W... 
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анай ACKING. 
ilox (W. H.) and Oo., 84-86, ok House, Billike; шаа, 8.3. 


; Allen (W. H пра, ant Оо. Bedford; &19, Gt. George-street, London, S. W.. 15 


Belliss (G. E. ., Ledsam-st. Works, Birmingham; & 9, Viotoria-st 
a London ‚В. Ф Engineering Оо. 49. eee ee e a 10. 18 
Brush Electrica! , Queen Victoria-street, London 81 


` Bumeted and Chandler, Cannock oF cvi. Engine Work Hednestord, Kt — 
Olarke, Chapman & Oo. Gatesbead-on- Tyne; & бо, Fencharch-st., Londos 10 
Olayton &в 5 торсон ава and 95, Queen Victoria-st. ep e - 18 


Crossle ter; and 10, ft, Bride-st, London, 99 
Davey, Bros., Openshaw, Manchester 78, Queen Victoria-st.,London, Е.О. 94 
Кайсы erson & 98 Broad Sanctuary Chambers, Broad Sanctuary, 
B.W. Works: Erith, К оотооососоосвозоосозооротзеовоооьооеое е (ESZE оооосооо 
Fowler (J.) and ot Leeds and 6, Lombard-strect , London, Е.О.......... 
Green pm, rd, Leeds and 16, Gt. George- ‘London, 8. W. 
Hindley, E. 8 Batley, Armle Victoria-st. London, E.C. ; and Bourton, Dorset 
Mather and Platt, Salford Iron works beste en setae: 

. Бавгогоов, бшш, * Jefferies, I wioh ; and 9, Gracechurch-st., London, E.C. 
Robey and Co., G lobe Works, ош, апа 79, Queen Victoria-st., Е.С. ..... 
Willans and Robinson, Rugby .......... 

ENGRAVERS AND DIVIDERS. 

Naumann, P., 71, Pentonville-road, London, №. ........................ 

Braham, A. & E., Bridge House, 181, Queen Victoria-street, London, E. C. 
EXPANSION GHEETING AND RINGS. 
na pales Asbestos Company, Dock House, Billiter-street,.London,B.0 =.. 
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Moseley (D,) and врозь, d Wor 
Mosses and Mitchell, 68-71 Ohiswell-street 
FITTINGS FOR ELEOTRIO LIGHT. 
Benham and Froud, 40-49, Chandos-street, Strand, London, W. CO.... 
Crompton & Oo., Mansion House-buildings, London, E. C., and Cheimsford 23, 27 
Dorman and Smith Salford, Manchester; and London and 01 — 20 
Edison and Swan United Electric N Company, Ediswan Buildings, 7 
Queen -atreet, London, E. C., an Branches.. *900609006*»0092000900900060909090 LT. 
Evered and Co., 97-85, Drury eg London, W. C.; and 
General Electric Co., STIR & 88, Queen Victoria-st., London, Е.С. С. 


ndon, H. 0 


Sa Bie B 


Salford. 93 


. dohnson & FEIN 14, 4, Union-ct, Old Broad-st., London , Kent}, 12 
” т, 9 дож, ВЗА. ew Bond-st. don W s.e. оооооповоовоооосв 94 
Lund S шы etd d, london, @®eee28 8800 0990029 0.0 18 
Phaeton tele! Company, ^y and 62, Wat'in -8treet, London, EB. C.. q 51 
Salmony (H. M.) and Co ., 61, Cross- London, W. Qu mires T 

T ph Manufact 99 поа ы Ц near Warrington; and 11, Queen 
ria-st., London, and Li eseeseeeestovve 2808086806 C8268 88 90 OD 1 
Western Electric Co. аата өзел ае ee шас. | 


FLUORESOENT о Co. 9, Со 
Berend 


(ort Co., Dunedin House, Basinghall-avenue, London. Е.С. .... — 
гопа D.) & Son, 58 Mortimer-street, London, ù h . . 21 


Cossor, 67 don-road, London, E. C. oe ion E. „6% %%% %% Sees оо оо „ особое 31 
көз” J., 8, 9 and 10, Hatton-garden, London, E *069999*50990»509 soso se олоо 16 


Ed:son & Swan United Electric Light Company, ны ир, 36- 
Queen-street, London, К.С., and Branches. š nE e TT n. — 
N роо rond Qo., 88 0 Morka N orwioh .. ~ — 
уыз: е o » Queen Victoria-st., London EY C., Salford 93 
ала LIGHTERS (апаи), ле а 
era c Co. , 60, ueenViotoria-st.,London,E.C., & Salford. 23 
GENERATORS. | RE 
. British Thomson-Houston Co., 83, Cannon-street, London, Е.С, TT 
Cox Thermo-Electric Co., The Cox Laboratory, St. Alban’ Be Herts .......... 
GLOBES AND SHA DES. 
Brockie-Pell Arc Lamp, 97, Queen Victoria-straet, London, E.C. ............ 11 
Dorman and Smith, Manchester; апа Londonand GiaSEOW . 95 
Drake and Gorham, 66, sone seen] London, 8. W. оооговоозооеосоооооооо об 1 
Edison and Swan United Eleotrio L Saad Hos Company, Ediswan-buil 


22 „ „„ 2% 


General Electric Co. 54 5 '88, Queen Lond C., & 93 
Johnson and Philiips,1 ,Union-ct,, Old Broad-st, London; & GBaton Kon Kent), 12 


HYDROMETERS. . РАСИ 
Hicks. Jamaa J., 8,9 & 10, Hatton-garden, London, E. 0.16 
INDIA RUBBER, 


Harburg India RabberC. Oo., F Winter London Wall, ооё, Б.С... 14 
Moaelev D.) and Sone, Chapel Field Works wick, АРИНЕ А 
(NOTRUMENTS. 


Berend (O.) and рас. „Dunedin House, Basinghall-avenue, London, Е.С, — 
Chamber Hookham, New Bartholomew-street, Birmingbam NUMEN 
Crompton and Ce. Mansion House-bulidings, London. B. O. & Chelmaford 22 
Edison and Swan United Electric Light Company, сатав ишк. xn 
Qaeen-stroet, London, E. C., ani Branches — 
Elliott Brothers, 101, St. Martin's-lane, London, W.C. ................... "EE 
Evershed & les, Woodfield Works. Harrow-rd., London, . — 
c Co. ‚69, 71 & 88, Queen Viotoris-st., London, E.C.; &Selford. 2% 
James J.. 8, 9 & 10, Hatton-garden, London, Е.С. .................... 16 
Hodges and Todd, 30-428, Hampstead-road, Londo N. WW 

Johnson & Phillips, 14, Unionek., Old Broad-st., London; & Chariton, Kent 1,12 
Muirhead and Co , 54, Old Broed-street, E. C.; aud E mers End Kent 
Nalder Brothers and Co., 16, Red — Clerken London. E. 
Nalder Brothers and Thompson, 81 еш st, Ch »apside, de London Е С. .... 
Paul, Б. W., 44, Hatton-garden, a and Gt. Saffron Hill, Lond don, Е.С. ase dest 
Pi . eg , Hea Lion reet, Clerkenwell, London, E.C. v€923090602925890909 «5 es om 
Вах Callas) and бо T Store-street, London, W. —— 
oe and Queen Anne's-gate, Lo London ; and ‘Woolwich, K Kent 

суна АА [бие Тал Co.’ Hels iar imagen uid 1i, Queen 
ө near i » Queen 
Victoria-street, London, Е.С E G! ; and роо 


am Soaks ЕІ T2 


White. James, 16-20. Cambri Glasgow © „ „ %%% %%% „%%% „%%% 599 оо 
INGULATING MATERIAL. 

Bullers Limite“, 82 vec 93, ob Longa London, E.C. ; and Hantey and Tipton, 

Delaware Hard Fibre ну: lane, London, Е © 

(D.) and 8o Works, Ardwick, M £d ed Vas cam 

Mosses and Mitchell, См o vr белер Landon, (o 

Scholzig (Oscar), Dashwood House, London, Е.С. 
INSULATORS, 

Bullers, Limited, 89 & 88, Queen-st., London, E.C.; and Hanley and Tipton . 
Doulton and Co., Lambeth Pottery, London, 8. E. J 8 
Edson and Swan, United Electric Light Оошраву, Ediswan-baildin3*, 86-87, 

Queen-st, E.C., n Вгапоһеч......................... 
Evered and Оо. 

He eneral Electeio Co. 


tenuere MA T. lite ak 
14, н Old Broad-st., London; 
уер Bros. & ‚13, Queen Anne’ s-gate, London ; ; ү, коо! Keat. 
Sur (Jandi Sons шай Or. Halab, aser Wark n, 8 per . С ез 
Telegraph Man uring near arrington acen 


British Thomson-Houstou Co Cannon-street, London, Е.С. ............ 16 
Brockie-Pell Arc Lamp, 97. Queen ictoria- -streat, Condon, Е.С. ............ II 
Brush Electrical Engineering Co.. 49, Queen Victoris-street, London, B. C. 81 
Cossor, 67, ооз: road, tendon. .C. 


"Manche *9909060 „% 28 8608 OD 


ee TT @eeeewese se 


Xy Pane London, WW. O.; and Birmi m 
NX т #68, Queen Victoriast „London, Е.С. С. & Saif Saiford - 


-In, Cannon-st., Lon., & 
& Obariton Kent 1, 1 1,1 


| LAMPS. 


eo*909*29909098 nee * & Gheimstord i 21 


Dickson, J., 48, Gray’s Inn-road, London, . epe sace D 
Dorman Smith, Man H and London and Glasgow . See „„ % % „%% „6 „66 „„ об 25 
Drake sat Coman: 9, Lo * soe „%% Ä 7 


ht Co., Ediswap-bauildings, 96-87, 
alverbampton; and Dashwood House: e R 
Gabriel and Angenault t 84 c London, e i 
General Electric Со., 60, 71 ueen Pawel London. K ö: 4 Salford. 28 
e Pope and do., 3, d all, Liverpool 4E 13 

* Incandescence Lam Co. Sole Миа Wilhelm з and Go., 11 & 13, 
'estmoreland buildi dersgate-street, London, Е. 
Holmes (J. H.) and Co. ewcastle-on-Tyne 
International leotrio Co., 65 ——— 
Johnson & Phillipe( Aro), 14.0 Union-ct, Old Brea: & Charitou, Kent 1, 12 
Phaeton Electrica! Company, 61 and 62, Tating Londo London, EQ 21 
посеве Bros. and Co., 13, чил Anne's 

imon, Pety & Co. ‚5%, Queen Vi 
sail Aue 


Breit renee Lon don, W... | 


te, London, B. W.; and Woolwich 6 
London EO. 69565656565 2 2 „„ ов буса. 


TIe o: 94, Charles-street, Hatton 2 — E 14 

Sunbeam Lamp Co Gateshead-on- узе; ава апа . sE st., London, EC. — 

Western Electric Co. Ато), 79, Coleman-stree on, Е,О...............„ 21 

Zurich Incandescent р Co,, 47, man-stvest, Lond London, 8.W........... 8 
LAMPHOLDERS. 


Edison and Swan United Electric Light Company, Ediswan-buildings, 96-87, 
Es Queen neen-stree London, B. O., and Branches *9*«09*999090€90005990900090—992092€09 -— 
. , 69, 71 &. 68, Queen Viotoria- street, London; & Salford. 23 
Edison & swan United Electric тШ Сы Company, Bdiswan-buildinge, 86-87, 


Queen-street, London, E.C., and Branchen — 
General Electric Co. ,69, q & de, Queen Victoria-st., London, B.C.; &Salford. 23 
LIGHTNING CONDUCTO 


Edison & Swan United асс Light Company, Ediswan2-buildiugs, 86-87, 
Queen-street, London, E. C., aud Branches .... — ее 
General Electric Co., 69, 71 & 83, Queen Victoria - st., London, E C.; &Salford. 93 
Johnson & Phillips, 14, Uaion-ot., оа Broad-st., Lo London; & Obariten, Kent.1, 12 


CER IC A Г Сс ea i 
u8 oun n oo e» of oe 
LUBRICANTS. Sore ros, St 


House's Electric Cement Co, Vauxhall-road, Liverpool 
Kingtisher Patent Lubrication Co., Leeds .......... 
Reiianoe Lubricating Oil Co., 19 & 20 Water-la., көк Tower-st., London, K C. 8 
Willoox (W. Н.) and Go., 84.88, Southwark-street, Lond on, 8. . — — З 
MANUFACTURING ELECTRICIANS. 
Dorman and Smith, Salford, Manchester ; and London and Glasgow........ 95 
Drake and Gorham, 66, Victoria-street, Londo JJ. ĩð 7 
Easton, Anderson & Goolden, Broad Бао ааст hambers, Broad Sanctuary, 
8. W. Мока: па. пе T "isi — ОЗ 
Edison and Swan, ectric t Com] n Ediswan-builál 36-87 
Queen-street, London, E. C., and Branches. pa , ags, eee iem 
Elliott Brothers, 101, St. Martin’s-lane, Coaring Cross, London, 3 
General Electric Co., 60, 71 & 88, Queen Victoria-st., London, EC. & Salford. 23 
Henley's(W. T. ) Tel. Works Oo. ‘27, Martin’s-lane London, aud N. Woolwich. 1 
Johnson & Phlilips, 14, Union-ot ot Old Broad-st., London ; & Charlton, Kent.1, 12 


Laurenoe, Scott and Co., Gothic Works, Norwich... CCC 
Lund ‚А. P., ‚ Bradbury-stzeet, Kingsland, „London, N . ꝑQ ꝑ Z 3138 
Muirh "and Co., 54, Old Broad street, E.C. ; aad E'mer’s End, ent. 17 


Nalder Brothers and do., 16, Red 
Sax (Julius) and Co., Ridgmoun 
Siemens Bros. & Co., 19, Queen Anne’ 
iir e er Londo сола, 
t. n, E. O.; and Live2pool - 
| MIOA. 


1 
wanders, Wake & Оо, 28., Great St. Helen's, London, E.O. „ 
оао and 103, Minories, London, Б.О. 28 


Lion-street » Clerkenwell, well, London, E.0.... 18 


TE S W.; & Woolwich, Eent 6 
sear ааа arrington; and 11, Queen 
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CROMPTON & (0, | TD, 


MANSION HOUSE BUILDINGS, LONDON, 


AND 


ARC WORES, CHELMSFORD. 


MANUFACTURERS OF 


HIGH EFFICIENCY ALTERNATORS, 
TRANSFORMERS, DYNAMOS, 
ARC LAMPS, MEASURING INSTRUMENTS, 


Central Stations Fully Equipped for High or Low Tension Systems. 


Price Lists Free on Application to above Addresses. 


Pocket Price List and Formulse (including Magnifying Glass), ‘age free, 13 Stamps. Crompton's (Trotter's Patent 
Wiring Slide Rule, 2s. Cloth Case, 2s. Gd. Leather Case, 3s. 
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Classified Index to Eleotrical Trados.— Continued. 


METERS (Electricity). PAGS 
Chamberlain and Hookham, New Bartholomew-street, Birmi |, .esasono 
Edison and Swan United Electr-o Light Company, Ediswan-buildings, 85-87 

Queen-street, London, E. G., and Branches. 

eneral Electric Co., 69, 71 & 88, Queen Victoria-st, London, E.C.; &Salferd 98 
Johnson and Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent.1, 12 
Laurenoe. Scot and Oo., Gothia Works, Norwioh. Agde uic “ . рр зен 
Weetinghouse Electric Co., 82, Viotoria-street, Westminster, London, 8.W.... 30 
MIOROPHONES. 

Consolidated Telephone Construction & Mauufacturing Company, 196-188, 

8 bury-avenue, London, W. C.; and Coventry, England. — 
General Electric Co.,69,71 & 88,Queen Ld case Caen at & Salford 28 
International Rlectrio Company, 56, Red Cross-s London, B. 

MOTORS (Electric). 

British Toomson-Houston Co., 83, Cannon-street, London, E.C ..... TN . 16 
Brush Electrical Engineering Co, 49, Queen Victoria-street London E.C }1 
Crompton & Co., Mansion House-buildings, London, E.C. ; & Chelmsford. 32,27 
Crypto Works Co., 29, Clerkenwell-road, London, Е.С. .................... и 

Easton, Anderson & Goolden, Broad Sanctuiry-chmbrs, Broad Sanctuary, 
B. W. Works: Erith, Кепї............................ 5 ees. 88 
. Edison & Swan United Electric Light Company, Ediswan Buildings, 86 & 

97, Queen-street, London, E.C., and Branches пере 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 

Broad-street, London; E:C... ...... JJ ᷣ ĩũV0uw Eu Hr n 
Gener | Electric Co., 69, 71 & 88, Queen Victoria-st., London, k. C.; & Salford 
Holmes (J. H.) & Co., Newcastle-on-Tyne ; & 17, Soho- square, London, W. 
Johnson & Phillips. 14, Union. ct., Old Broad - at., London; & Chariton, Kent 1, 
Laurence, Scott and Co., Gothic Works, Norwich .................. 5 
Mather and Platt, Salford Ironworks, Mànohester ............ eese 
Newton Electrical Works, Taunton, England cascade 88 
Siemens Bros. & Co., 12, Queen Anne’s-gate, London, S. W. and Woolwich 

NON-CONDUCTING COMPOSITION. 
House’s Electric Cement Co., Vauxbsll-road, Liverpool 
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ES. 
Smith S.) and So 9 8 d d e. е со со (UP оз оо оз GUB эй an оо со OS ao GU 
ii PILIERO n, 9, Strand, London, W.C 

General Electric Co., 69, 71 & 88, Queen Victori a-st, London, E.C.; & Salford 

Wells (A. C.) & Co., 92, Midland-road, St. Pancras, London; and Manchester 
PAINTS, &c. 

Indestructible Paint Co., 27, Cannon-street, London, B. 0.4% Æ 83 
a e 

pman (J. C.), 70, Chancery-lane, London, W.C. CO.. «4 

Lorrain (J, G. Nort lk H ry W.C. ee aw „%%% asas 2) 

PORGELA!N. * 0 ouse, Norfolk- street, Strand, 


Ballers Limited, 82 & 33 -st., I. Е.С. d Hanley and Tipton — 
PO R OUS CELLS: » Queen-st., London, ; an y P 


pasein Elec. Accumulator Co., Victoria Mansions, 98, Victoria-street, 
minster, London S. W. scopes эезөөзө о о. 2 4 2 6 6 е 2 6 6 % овоо о 2 6 6 6 6 6 „ о а 2 
Е 6 .)and Sens, London Potteries, Lambeth, London, B. W. . . 2 


Allen, Son and Co., Bedford; and 19, Great George-st., London, 8. W. . . 15 
Bellis (d. E.) & Co., Ledaam-et. Works, Birmingham ; апа 9, Victoria-st,, 
London, S. W..................... 6 %%% %%% %%% % „%% %%% %„%—N łt„( %% %% %%% ос „%%% %%% 6% овоо со 18 
n, Anderson & Goolden, Вг зай Sauctuir/-ohambers, Broad Sanctuary, 
8.W, Works: Erith, Kent....... J „ 
SAND BLAST АРРАВАТ J8. 
hman's Patent Sand Blast Co., Broadheath, near Manchester 
SOREWS, TERMINALS, &o. | 
Automatie Standard Scrow Co., Halifax .................................. 25 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 


Queen-street, London, E. O., and Branchen. — | 
Lehmann, Bros., 38 Hampshire-street, Torriano-avenue, London, NF. w.. . 14 
SCREW THREADS. 


HUNT IA wea 88, Hampshire-street, Torriano-avenue, London, N. W. 14 
aoc E. W., 44, Hatton-garden, and Great Saffcon-hill, London, Е.С... 20 
Edison &nd Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-strect, London, E.C., and Branches ............. 0 — 
pen Electric ө! & чон VVV & Salfora 18 

. . ra u -8 i e € эе 9.905 0590 08 04 9.2 

STONEWARE AND POROELAIN. ^ and. London 

Sun (3. апа Co е, унше. jo oe n, Londo n B, 2 = 

.) апа Sons, London Potter ambeth ndo 319 as ao oe ao 

SUPPLIES FOR CABLE SHIPS. ' ° E: 
» Wallet and Co., 114, Fenchurch-street, London,“ 
Ind ctible Paint Co., 27, Cannon-street London, Е.С... ............ 83 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kentl,12 
Muirhead & Oo., 51, Old Broad-street, E.0.; and Elmer's End, Kent. 17 
SURFACE CONDENSERS, 
Реша а. а. & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st, 
Easton, Andersor & Goo] 


S. W. 
SWITCHES AND 8WITOHBOARDS. 
Dunedin House, erste open s London, Е.О... .- 


©8082 08 9»$990928 83 


18 


Edison and Swan United Electric Light Company, Edis wan- buildings, 86-87, 
Qacen-street, London, E.C.,and Branches sieaas ВРТИ А $53 dA 1 . — 


Drury-lane, London, W. C.; and Birmingham. 
General Electric Co., 62, 71 & 88,Queen Victoria-st. London, E. C.: & Salford 93 
Holmes (J. H.) & Co., N ewoastle-upon-Tyne ; & 17 Soho. square, London, W. 4 
Johnson & Phillips, 14, Union-ot., Old Broad-st,, London; & Charlton, Kent 1,12 
Laurence, Scott and Co., Gothic Works, Norwich EELE 600000 OR OH овоо OF t2 — 
berg, A. Р., Bradbury-st. Kingsland, London, N.. 662 „ „ 4 „ meee sa 18 
Bros. and Co., 16, Red Lion-street, Clerkenwell, London Е.С. . 18 
ТА инеш Bros. & Co., 12, Queeu Anne’s-gate, London, В. ; & Woolwich. 6 
Connolly Bros. Blackley Mancheste London Agent: О. F. Quioke, 79 
Finsbur fable ‚б, e9€0e06906269259090200€6600060202025»«0909090990990990-209922979 
Edison apd Swan United Electric Light Company, Ediswan-buildings, 36-37, 
- Queen-street, London, E. O., and Brancho ss 
General Electric Co., 69,71 & 88, Queen Victoria st., London, . C.; & SaMord.. 98 
Victoria Rubber Company, Edinburgh — 
TELEPHONE APPARATU. | 
C. T.C. and Manufacturing Co., 186-188, Shaftes bury-avenue, London, W.C. ; 


оэ 6D 9-0 OP ъз 6 O 09.8 9.5 OD e. оз оз ъз эл € O оз 6 „ 


and Coventry. England, з 959022999 GD 9D 9.0 Oe аз * € Oe QD 0 9 0. о оо 0990002900209 0 brad 
THERMOMETERS. 
Hioks, James J.. 8, 9 & 10, Hatton-garden, London, E.C. 2000 MO ео оодоо оо LE J 16 
TOOLS. —Kiioke (W.) & Oo., Elberfeld, Germany. Agents for United dom: 
Wilhelm & Co., 11 and 14, Westmoreland - Bulidi 8, London, E. C0... . 13 


Knox (Jahn) and Ce 210, Uppar Tasmes-street, Londoa, Е.О, „а. еее ~— 


` Siemens Bros. 


TELEPHONES, Pach 
С.Т C. and Manufacturing Co., 184-168, Shaftesbury-avenue, London, W.C.; 
and Coventry, ЁЕояд!аһвй............................. ээээзэезэзооәтозтзеФэзе=ев эфрфрәзе -—— 
Edison & Swan United Electric Light Company, Ediswan-buildings, £6-37, 
Qaeen-street, London, . aad Branebes......... 5 e — 
ü CCC 
p u ng Co., He near ; a 
Victoria-street, Londo: E.G.; and verpool 9.062790 *-*992a0906094?.09090200060209€09 } 
Western Electric Co., 79. Coloman atrak London, Ж.С. .......—..—..— 2 
TELEGRAPH ENGINEERS. 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W.C..... — 
Telog. Works Co., ZI, Martin's-lane, London, & K. Wool wich 


Henley's (W. T.) 1 
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are concerned, best value for money” would also be obtained 
by this simple device. The star of the amateurish consultant 
is to some extent on the wane. Town Councils are more and 
more relying upon the advice of their Borough Electrical 
Engineers, who, although not infallible, know very well that 
they will suffer in their own persons—and purses probably— 
for any sins of omission or commission, a knowledge 
calculated to sharpen the wits of the dullest in an 
amazing manner. Moreover, Borough Electrical Engineers; 
whatever they may lack, pogsess one advantage over the 
most versatile consultant—they have had practical experience 
of how this, that, and the other mechanism actually does work 
in daily practice, and they realise that this performance is 
frequently quite other than might reasonably be expected. 
Theoretically, therefore, the acceptance of the lowest tender 
in accordance with a complete and well drawn specification 
should prove the most truly economical method of carrying 
out works, where, as is the case with electrio lighting systems 
in A. p. 1897, the fundamental principles involved are well 
understood, and the various mechanisms are not, as they were 
only ten years ago, so many large-scale experiments. It is 
certain that the invariable acceptance of the lowest tender 
fully complying with a careful specification drawn up by a 
competent engineer would save a world of trouble to all con- 
cerned ; is it equally certain that this procedure would invariably 
prove the most advantageous to the purchaser ? We think not. 

If contractors were all of the same standing and cast from 
the same pattern, all would be well. As a matter of fact, 
however, no two firms are alike in their methods of doing 
business or of carrying out work. Where а contractor has 
not sufficient practical experience in the particular work to be 
done, no specification, however rigid, will prevent blunders— 
often irreparable, always annoying. This applies with parti- 
cular strength to the electrical industry, where new firms are 
constantly springing up and where old-established mechanical 
engineering concerns are starting electrical engineering 
annexes in charge of comparatively raw recruits to the ranks 
of the electrical engineering army. Again, the possession of a 
certain patent may give a certain contractor a decided advan- 
tage over his competitors, rendering the acceptance of his 
higher-priced tender a genuine economy. Considerations such 
as these, and many more which we have not time to enumerate, 
tend to prevent the realisation of the beautifully simple ideal 
we have sketched above, to wit, the invariable acceptance of 
the lowest tender. 

Legally, of course, tenderers who compete for a job where it 
is specifically stated, as it usually is, that the advertiser 
does not bind himself to accept the lowest or any tender, have 
no cause for complaint when the lowest tender is not accepted. 
The closer the specification, however, the greater the moral 
obligation to take the lowest-priced article; though, as we 
have just said, in no case can this obligation become absolute. 
When vague specifications are issued a job is no longer plain 
straight-forward engineering, but savours largely of a specula- 
tion, and, as a rule, after a few preliminary imprecations upon 
vaguely worded specifications, the contractor enters into the 
fun of the thing, and endures the rejection of his offer with 
the same equanimity as he would a disappointment about a 
continental lottery ticket. If it were not that local authorities 
are bound by law—and quite rightly too—to put out their 
contracts to open tender, the system of invitation tender, in 
which only а few firms of standing are asked to quote, would, 
it seems to us, prove not only by far the most economical but 
also by far the most generally satisfactory arrangement. In 
this case only, given а sound specification, can the lowest 
tender be safely accepted as a matter of course. 


ARMATURE REACTION AND THE THEORY ОР 
COMMUTATION. 
BY С. C. HAWKINS, M.A., A.LE.E. 
(Continued from page 81.) 


Rotation of the Full-current Inductors produces (1) Decrease of 
Total Field.—At the beginning of the period of short-circuit, 
let us mentally abstract the short-circuited loops altogether, 
as in Fig. 17, where the position of the two short-circuited 
loops is indicated by the two blank gaps among the otherwise 
uniformly-wound conductors. In relation to the external 
symmetrical field, which would be due to the exciting coils if 
acting alone, and which we will call field 1, the loops between 
a and b are pure back loops, the loopa between n, and p are 
pure cross loops, while the remaining two between ö and р are 


Fia. 17.— Full- ourrent Inductors at beginning of period of Short Circuit. 


partly back- and partly cross-ampere loops twisting the field 
forwards in the direction of rotation. During the process of 
short-circuit, the leading edges of the sheets of full-current 
inductors advance from line aa’ in Fig. 17 to line n,n, in Fig. 18; 
i.e., the belt of pure back ampere-turns extends from n, to р 
(Fig. 18) instead of from a to b (Fig. 17), or has been 
increased by the addition of four new back turns, two at each . 
edge of the belt. The two loops between рр (Fig. 18) have 
a weaker back effect, but this reduction is more than counter- 
balanced by the addition of four new pure back turns in their 
old position. The effect of the back ampere-turns is symme- 
trical with field 1. If, therefore, we consider simply the 
effect of the rotation of the back turns, the ‘symmetrical field 
due to exciting coils and back turns would be weaker at the 


Fic. 18.—Full-current Inductors at end of period of Short Circuit. 


end of short-circuit than at the beginning. Some of the 
lines would have travelled out of the armature and col- 
lapsed, and the consequences of their collapse on the 
various portions of the winding must be studied piece- 
meal. First, on the cross loops, if in one quarter of 
the armature, the weakening of the symmetrical field 
means that the lines are moving against the direction of 
rotation, the relative movement of inductors and field in 
that quarter is increased, and so also is the E.M.F. thereby 
generated; but in the corresponding quarter on the opposite 
side of VS the movement of the lines would be with the 
rotation so that the relative movement and E.M.F. would be 
as much less. Thus the weakening of the symmetricel field 
would produce no effect on the cross loops, the equal and 
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opposite effects on the two sides of the armature being 
balanced. But with the back loops the case is quite different, 
the direction of their current being the same on either side of 
VS. The travelling of the lines outwards from the core 
would increase the back E.M.F. of the inductors between aa’ 
and У 8, and decrease the forward E.M.F. of the inductors 
between VS and pp (these two E.M.F.'s being previously 
balanced); in the two loops between pp’ it would decrease 
the forward E.M.F. The effect would therefore be to 
generate а back E.M.F. in the back loops, which E.M.F. 
tends to reduce the current strength, and so to oppose the 
‘change of field. In fact, the rotation simply amounts to the 
back loops cutting field 1, which produces no net result, 
while they are simultaneously cut by some of their own 
expanding lines, which causes an E.M.F. in them opposed 
‘to the main E.M.F. The case is exactly equivalent to 
winding on more turns of a primary with an initial demag- 
netising current flowing in it, when the magnetic circuit is 
already excited by the current of a secondary circuit. The 
collapsing lines of the symmetrical field would also cut the 
exciting coils, and in them produce a forward E.M.F., 
increasing their current and again opposing the change of 
field. If the short-circuited loops were present, the collapsing 
lines would assist in reversing the current in them. 

(2) Decrease of Displacement.—In the next place, during the 
process of short circuit, the trailing edges of the sheets of cross 


loops advance from line n, n, (Fig. 17) to line т m' (Fig. 18) a 


the zone of pure cross ampere-turns is thus contracted within 
the arc m p' instead of extending over the arc », p. The two 
loops between р р’, as they are nearer to the trailing poletips 
than those between bp previously were, have a greater cross 
effect. They cannot, however, fully compensate for the with- 
drawal of four full cross loops which were equally favourably 
situated for distorting the field. The cross field shown in 
Fig. 7 would, therefore, be reduced in amount owing to the 
cross loops being fewer, but more than this, as the inductors 
move out from under the poles they do not cut so many lines 
of field 1 so that their E.M.F. would fall, and current; the 
number of cross loops is therefore less and their effect less ; the 
` cross field would partially collapse, and in collapsing would keep 
up the falling E. M. F. and current of the cross loops, and so 
oppose the change. On the back loops the effect of the con- 
traction of the cross field would be nil; since if a wire between 
‘DC and VS (Fig. 12) cuts fewer cross lines, and so produces 
less forward Е.М.Е., the corresponding wire between VS and 
pq cuts more, and produces more forward E.M.F. If the 
short-circuited loops were present, the collapse of the cross 
field would tend to reverse the current in them. Thus as 
rotation proceeds there is less cross effect, and if we compound 
the weakened symmetrical field with the cross field, and call 
the resultant distribution field 2, the neutral line of field 2 
will recede during the time of short-circuit. 

The two effects, therefore, of rotation of the full-current 
inductors, if all other conditions remained unaltered, would be 
—(1) reduction in the total number of lines, and (2) reduction 
in the distortion ; while the former has no effect on the cross 
turns, the latter has no effect on the back turns, but both 
combine to reverse the current in the short-circuited loops. 
The rotation would cause directly a fall of E. M. F. opposed by 
& forward E.M.F. in the cross inductors, and a back E.M.F. 
in the back loops, so that the current would fall on the 
whole. 

Rotation of the Short- Circuited Loops.—We now have to take 
the short-circuited loops by themselves, and examine the effect 
of their rotation accompanied by reversal on the field due to 
the exciting coils and themselves combined. Being ahead of 
V 8 at the commencement of short.circuit, they have both а 
direct and a cross effect. The direct effect is at the beginning 
demagnetising, but as the current reverses this changes to a 
forward effect, tending to increase the total number of lines of 
field. Such a change would imply a storage of energy in the 
system during the process : it would be analogous to a primary 
which at the start opposes a secondary carrying a more 
‘powerful magnetising current, but which ends by assisting 
it; if the primary were short-circuited and its E. M. F. thus 
withdrawn, the diminution: of its back ampere-loops would 


cause a fall in both currents, followed by a gradual rise in 
the secondary; if a reverse E.M.F. were then impressed on 
the primary’s turns they would change to forward ampere- 
loops and the current in both primary and secondary would 
rise, some portion of the impressed electrical energy disap- 
pearing in storage in the field. In our case a back E.M.F. 
would be produced in the field-magnet coils and energy would 
be thereby stored; the forward E.M.F. produced in the back 
inductors would absorb energy and so merely damp the change 
of field. Next, ascross-magnetising agents, the short-circuited 
loops would first produce distortion in one direction and then 
in the opposite, as the current reversed. But now since they 
are ahead of V 8, their position at the end of short-circuit 
(Fig. 20) is nearer to the iron of the leading pole tip than it 
was at the commencement (Fig. 19). Their cross effect is 
therefore greater for the same current, and the greater distor- 
tion would also imply & storage of energy. Thus both on the 


Ето. 19.—Short-circuited Loops at beginning of Short Circuit. 


ground of (1) an increased field and (2) increased distortion, 
the process of commutation in a dynamo proves to be when 
regarded by itself a process of storing energy. 


Storage of тету by Commutation.—It is, however, equally 
evident that the running of a dynamo and the ever-recurring 
reversals of the current in the short-circuited loops do not 
mean a continuous storage of energy ; otherwise the longer a 
dynamo was run the longer would be the time taken by the 
current to die down on the stoppage of rotation, and if run long 
enough the stored energy of the field could be indefinitely 
increased. It must, therefore, be that the same amount of 
energy as would be stored by the mere process of short- 
circuiting would be otherwise liberated in the system, so that 
there results no change in the amount of the energy stored 


Fia. 20. —Short-cireuited Loops at end of Short Circuit, 


when the field has once been created. The solution is to be 
found in the movement of the remaining full.current loops by 
the rotation of the armature. 


Liberation of Energy by Rotation of the Full-Current Induc- 
tors.—It has already been shown that, regarded by itself, this 
movement during the time of short-circuit would result in а 
decrease of the total number of lines, and a recession of the 
neutral line of field 2. Each effect would imply a libera- 
tion of energy from the magnetic field. The forward E.M.F. 
produced in the field-magnet coil by collapse of the symmetrical 
field would increase the exciting current (supposed to be sup- 
plied from a separate source for simplicity's sake); this assist- 


ing E.M.F. multiplied by the inereased exciting current gives 


a certain rate in watts at which heat derived from the stored 


THE ELECTRICIAN, MAY 21, 1897. 


115 


аиыр —— — — — n —.. ä́˙¶ůÜ%L ————————————————————— 


energy of the field would appear in the field-magnet winding. 
The fall of the E. M. F. of the armature which would arise from 
the passage of the cross inductors out from under the poles, 
combined with the back E. M. F. in the back turns due to 
the collapse of the symmetrical field, would call into action the 
forward E.M.F. due to the collapse of the cross field. This 
forward E.M.F. means electrical energy which does not come 
from the prime mover but is liberated in the armature circuit 
from the field. s 


(To be continued.) 


BRIGHT’S TERMINAL SYSTEM AT CABLE HUTS. 


The accompanying sketch is in illustration of a device due 
to Mr. Charles Bright, and referred to by him in the course of 
the discussion on Mr. Denest's recent Paper, the object of 
which is to afford protection to cable ends at a hut, so as to 
guard against the incursion from here of white ants and other 
destructive insects along the length of core; besides also 
ensuring good and permanent connection between any two 
cables as required. It will be seen that such a plan is 


\ 
\ 


D LLASSSSSSSNNWM 


Д BRN 


а 


49 


i i 


nen 
2 


: " e а © x : Td ut i ` : г ; m v f 2 
D V (ul E 
SSS SS: 
o аса 


peculiarly suitable for those huts which are scarcely ever 
visited, and only used as junction-houses for submarine cables 
and land lines, &c. 

It is very usual to have a coil of spare cable outside the hut; 
but as this is, generally speaking, buried in dry soil, the insu- 
lation—as often as not—very soon perishes. Being in circuit, 
as а rule, this is a serious matter. Ву Mr. Bright's plan the 
coil is placed in a cement tank kept charged with water. A 
rubber washer, primed with vaseline—the latter & strong 
antidote to ants, &c.—is fitted to each aperture through which 
the cable passes. The ends to be joined up are led through 
the iron lid of the tank into the air-tight iron box fixed above 
it in the hut. They then run up through an iron guide where 
the sheathing wires are bent round, and the core taken up to 
the terminals at the top of the box. The upper ends of these 
terminals are placed in electrical communication at will by a 
metal strap as shown in the sketch. 

A device of this description has an especially useful sphere in 
the tropics, where a dry sand infested with white ants is 
prevalent. It has been found—even where a suitable type of 
cable for underground purposes is employed—that vermin of 
this character commit much havoc in creeping along the core 
from the ends at the hut. | 


GENERATION OF ELECTRICAL ENERGY FOR 
TRAMWAYS. 


The following is an abstract of the discussion which took 
place at the Institution of Electrical Engineers in connection 
with Mr. J. 8. Raworth’s Paper on the above subject. 
Speskers who have returned their proofs after revision are 
denoted by an asterisk. 


Thursday, May 13th. 

* Mr.W. GEIPEL thought they were all much indebted to Mr. Haworth 
for bringing this subject before them in such a concise and understandable 
manner. Mr. Raworth’s straight lines and curves should be read and 
inwardly digested by all electrical engineers. He suggested, however, that 
the use of the words “loss of steam per unit" was a trifle misleading. Would 
it not have been better to have spoken of “increased consumption per 
unit.“ He also thought it would have been interesting if Mr. Raworth, 
in constructing the curves, had taken ax his basis the practice generally 
adopted of specifying that the maximum economy should be obtained at 
two-thirds or three-quarters full load, aa well as at full load. He 
entirely agreed with the author in his tirade against the practice of 
excessive sub-division of the plant into numerous units. He knew of one 
atation—a new one which had not yet come into nse—where there were 
no less than 12 units of plant already installed, considerably too many 
when it was remembered the increased capital outlay involved, and the 
consequent loss which must result, owing to extra radiation from the com- 
plicated pipe arrangements. He was glad to say, however, that there was a 
decided tendency on the part of electricalengineers tospecifya very much larger 
unit, Hequite agreed with the author in his estimate of costa ; in fact, if he 
had erred at all he had erred on the safe side. It was undoubtedly advis- 
able in tramway work to adopt in the first place not more than two unita; 
but it must be borne in mind that tramways would increase and require 
rapid extensions in the plant, and this would necessarily involve an increase 
in the number of units employed. Не had noticed that Mr. Raworth, in 
speaking of combined stations and the savings arising therefrom, did not 
see more than three points where a saving could be effected, but if a 
stoker was saved by the combination during the day load would not also а 
dynamo attendant be saved! There had been an allowance made for the 
stoker but no mention made of the dynamo attendant, and he also observed 
that while a deduction had been made for interest and depreciation on one 
boiler there was no reduction made for radiation, that was to say, if one 
boiler could be dispensed with, the radiation therefrom —which was a serious 
loss at light load—could also be saved. Another saving which he thought 
could be effected in combined stations was by running the day load of the 
lighting circuit by a motor generator instead of running two engines. 
This motor generator could be run quite well off the tramway plant, 
and there would be a resultant saving, both in steam consumption and in 
loss by radiation. He quite agreed with Mr. Raworth in his remarks about 
the fallacy of the bending of the crank-shaft. There was no doubt that 
crank-shafts were bent in actual use, but bis experience of them had been 
that the bending was nearly invariably due to the heating of the crank- 
pin bearing, &nd too sudden cooling, which distorted the shaft. 

*Mr. E. TREMLETT CARTER also thought the Institution was greatly 
indebted to Mr. Raworth for his interesting Paper. If he differed from Mr. 
Raworth it was not because he did so with any of his main conclusions, 
but because he disagreed with the author in some methods which he bad 
adopted in interpreting the matters brought forward. Mr. Raworth bad 
stated that some engineers, fully realising that they cannot by any poesi- 
bility change their engines as quickly as their load changes, have come to 
the conclusion that a unit of electrical energy generated under conditions 
attending transmission of power for traction purposes will cost as much, 
if not more, than the unit now costs them for lighting." He did not know 
who these engineers were. He knew Mr. Raworth was not among them, 
and he did not think any of them could be familiar with the results 
obtained in traction stations outside this country or even in it. Mr. 
Raworth had gone to а cotton mill for his basis of estimating the cost of 
generating power for traction purposes, but he did not think it was at all 
necessary to go to such an indirect source. He had prepared Table I., 
giving the comparison between the generating expenses of steam-driven 


Table I.—Generating Expenses of Steam- Driven Electric Power Stations. 


Metro- | 
Liverpool politan een | Raworth!'Cr'mpnt' 
Item Overhead | railroad g т | UM 
; „ | Electric Ideal. Ideal. 
Railway. of Wash- Sunnie. 
. ington, , PUPPY: | 
Period of work- Jan. - 'nelJuly- Dec Sept., 96 April, 95 Twelve | Twelve 
ing.. 1896. | 1896. Feb., 97. Mar., 96 months. months. 
Train mileage... | 313,010 320,999 — — | 


Units generated 1, 343, 129(1, 377,060 2,835,520 1,926,000 1,000,00015,000,0¢0 


Pence per unit generated. 


Оба ан 0118 ' 0121 | 0225 | 0380 | 01% | 0-270 
Oil and stores... 0:038 : 0062 ' 0046 | 0138 | 0015 ' 0030 
Wages & salaries | 0460 ` 0459 ' 0198 | 0418 0198 0620 
R'pairs&r'n'w'ls | 0174 | 0215 |, — | 0132 0234 0400 

Total 0790 | 0857 1068 0641 1.320 
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Table П.—Репсе per Unit Generated. 
Chicago City Railway. Metropotitan 

Item | West Side Ele- 

Station 1. Station 2. {vated of Chicago. 
F! 0:244 0:183 0:167 
Labour, &с...................... 0:109 0:037 0:107 
Stores, c.. . 0`024 0019 0:025 
Repairs, & c . 0:001 0-002 0:015 
Interest and depreciation ... 0:165 0:078 0:200 
ll! ates 0:544 0:319 0:511 
Cost of station £77,000 £80,000 £127,500 
Capacity, kilowatts ......... 5,250 5,280 4,500 
Units generated per month |1,067, 2,375,000 1,460,000 


electric power stations for traction and lighting. The items had all been 
taken from the official returns, with one exception, viz, he had not been 
able to obtain from the Board of Trade returns the number of units gene- 
for the last half of 1696 for the Liverpool Overhead Reilway, but. had calcu- 
lated this from the train mileage. The Metropolitan Railroad of Washington, 
though styled a railroad, was really a tramway, having about 74 miles of 
electric line, together with a large number of horse lines and a capacity of 
about 900 kilowatts. These he bad compared with the cost of the Man- 
chester electric supply statiou, and beside these were Mr. Raworth's ideal 
traction figures and Mr. Crompton’s ideal electric lighting figures, which 
had been given in his (Mr. Crompton’s) Paper on the cost of electrical 
energy. He had selected the Metropolitan Railroad Company of Wash- 
ington because it happened at the time he prepared this table to be the 
latest to hand ; but only to-day he had received the figures in Table II. 
from a report published in America, which were still more interesting, 
because they threw further light upon Mr. Raworth’s Paper. 

He thought these figures were even more instructive than those in the 
first table. They showed conclusively that power could be generated at a 
very much lower cost for electric traction, with a very high load factor, as 
in the stations he had mentioned, than in electric light stations where the 
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vad factor was quite microscopic. His figures were for units generated, 
not units used. Another matter һе would like to call attention to was 
Mr. Raworth’s interpretation of the straight-line law. Not that there was 
any question of using throttle-governed steam engines in traction stations, 
where they would be practically useleas, or, at any rate, extremely un- 
economical ; and he supposed there was not an engineer competent to 
judge of the question who would advocate their use. But comparing the 
straight-line law with cut-off governing touched an important point raised 
by Mr. Raworth. Referring to the diagram (Fig. 14), it would be seen that 
the line A B corresponded to the line AB in Mr. Raworth's Fig. 1, and 
represented the Willans line. Mr. Raworth had adopted a novel method 
of analysing the steam consumption represented by that line, with which 
he (Mr. Carter) disagreed. Mr. Raworth constructed the line O B, and 
designated the vertical distance between О B and A B “ the loss of steam, 
implying that the vertical distance between О B and the horizontal repre- 
sented useful consumption. In other words, Mr. Raworth divided the steam 
into two parts, W3 and W,, and consequently would express the equa- 


neu. | Ез 
lon for the consumption as follows :—W =W; + W,—aH.P.- B | ^ 100 


where а and 8 were constants and P the percentage of full load at which 
the engine was running. On the other hand, it was usual to express the 
steam consumption by the equation W = W, + Wa = W, 20 H. P., which was 
obtained by adding the constant consumption W, to а consumption pro- 
portional to the horse-power. The constant consumption W, was deter- 
mined bv drawiog the horizontal line A C, and apart from the greater 
complexity of Mr. Raworth's equation it was necessary to observe that 
it did not represent the physical conditions of the case. There was no 
phyrical quantity corresponding to B; that is, there was no consumption 
of steam which was a maximum at no-load and decreased continuously 
up to zero at full load. This was all the more apparent when the brake 
horse-power was considered in Fig. 24. The Willans line for the I.H.P and 
B.H.P. of a throttle-governed engine were drawn. They were parallel lines, 
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and represented a steady friction in the engine at all loads. The consumption 
to overcome this friction was shown by the vertical distance between the 
horizontal lines A,, Ci and A, Cz. If, however, they applied Mr. Raworth's 
method to this diagram they obtained totally different and misleading 
resulte, Drawing the line O B, and O B, Mr. Raworth would estimate the 
loss in each case as the interval between the lines А B and the correspond- 
ing line ОВ, so that the effect of the steady engine friction appeared по 
to cause а constant loes of steam to overcome it, but actually increased the 
amount of steam usefully consumed as represented by the interval between 
O Band the horizontal azis. In fact, at full load the loss of steam as 
defined by Mr. Raworth fell to zero whether the engine friction was con. 
sidered or not. He did not agree with Mr. Raworth that the reason fur 
the unsuitability of throttle-governed engines arose from any inferiority of 
economy at full load ; in fact, the economy of a throttle-governed engine, 
which was at its best at full load, was often even higher than that of acut- 
off governed engine at corresponding load. The unsuitability of throttle- 
governed engines arose from their having no reserve of power to fall back 
upon after reaching the limit of power they could develop. With a cut-off 
governed engine it was possible to obtain, though at some sacrifice of 
economy, a considerable excess of power above the normal, up to any point, 
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by working non-expansively throughout the entire stroke. In Fig. 5a was 
plotted a curve showing the steam consumption of a cut-off-governed 
engine running at constant speed. The engine was rated to run at 40 H.P., 
but could work up to double that power. Such an engine would be specially 
suitable for a traction station with a 50 per cent. load factor, and where only 
one engine would run at any given time. With such an engine the economy 
was seriously impaired whether the engine was running much above or below 
ite rated load; in the former case because of insufficient expansion, in 
the latter case because of the excessive condensation, which was caused 
by the variations of temperature in the cylinder. This brought him to 
the question of the number of engines it would be advisable to instal in à 
traction station. The sweet simplicity of having only one running engine, 
and а smaller engine as a stand-by, was very attractive, and its advantages 
were obvious ; but its disadvantages, although not so obvious, pe 

were nevertheless very real. He ventured to think that only where the 
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capacity of the station was very emall would it be advisable to adopt this 
practice. Though there was no doubt that many small stations in America 
only had two, and in some cases absolutely only one engine, installed for 
the general running of the station, the practice involved a great capital 
outlay for stand.by or reserve plant. Suppose the maximum power 
required of the running engine was 5,000 H. T., then, if there was to be à 
corresponding reserve plant, the station capacity would have to be about 
10,000 K. p., or 100 per cent. more than the maximum power required. If, 
however, the plant was divided into three equal sets, the maximum of 
5,000 B. p. could be obtained from two engines each of 2,500 fl. P., while & 
single 2,500 н.р. engine could serve as a stand-by plant, making the station 
capacity 7,500 H. P., or not more than 50 per cent. over the maximum power 
needed. He did not think that steam engine builders sufficiently realised 
that the conditions of working in a traction station were not identically 
the same as in a cotton mill. He granted that so far as sudden variations 
in load were concerned, the mill engine driving a forge, train, or a number 
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of heavy machine tools, was subjected to just as tryiog conditions as 
the electric tramway engine; but he disagreed with the idea that, in 
A traction station the same average power was maintained throughout 
the hours of working, just as it was in many, if not in most, cotton 
mills. 1f they neglected the variations in power due to the starting 
of the cars. &c., they would find that the load diagram of a tramway or 
railway station showed considerable variation of load. The example 
plotted in Fig. 4a represented a load diagram of one of the stations of the 
Philadelphia Traction Company. The general characteristics of almost all 
traction diagrams were the same, and only in extremely rare cases was it 
possible to run the station on an absolutely or even approximately con- 
stant mean lead from hour to hour or day to day. It was of vital impor- 
tance that this variation in the mean power should be taken into account 
in designing а traction station, and especially if it was intended to have 
only two or a small number of sets of generating plant. A terrible state 
of ineconomy would arise from running а single engine at constant speed 
on such а load as was represented on Fig. 4a. There was, however, an 
alternative method of working to which he wished to call the attention of 
the members, especially as it had the advantage of rendering the economy 
of a single engine much better than would usually be the case. Referring 
to Fig. Ja, it would be seen that there was a certain small range of power 
from about 38 н.р. to 52 H. r., at which the consumption of steam was very 
nearly a minimum ; but if the power should either exceed or fall below 
the two limits specified so as to get out of this range, it would be impossible 
to keep the cut-off within the economical range, unless the speed of the 
engine were altered. The method of regulation he had devised consisted 
in altering the speed of the engine in the manner shown in Fig. 3a. When 
the load rose above the economical limit the speed would be so increased 
as to keep the cut-off within the economical limit, and when the load fell 
below the economical limit the speed would he lowered so as to delay the 
cut-off sufficiently to maintain it within the economical limit. It was 
surprising what an eeonomy could be effected by thus raising or lowering 
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Fic. 44.—Load Diagram of Philadelphia Traction Power Station. 


the speed of the engine some 25 per cent. or so relatively to the normal 
speed. The method of governing he suggested would, of course, only 
Affect the speed of the engines when the variation of power was not tran- 
sient or momentary in character. The governor would deal with the 
momentary or sudden changes by altering the cut-off in the usual way, 
the speed not necessarily being changed ; but when any changes in load 
remained in existence for more than a few seconds or minutes, as the case 
may be, the governor would control the speed of the engine in such & 
manner as to bring the cut-off into a more economical adjustment. Atthe 
same timc, of course, the field excitation of the dynamo would be auto- 
matically controlled, so that the change in the speed of the armature 
might not prejudicially affect the pressure on the feeders. 

Prof. PERRY asked Mr. Raworth if he knew of an instance where an 
engine had been governed by a combined system of throttle and cut-off 
governing, as he saw advantages in such a system. Не did not know him- 
self of any engine in which it was done. 

* Mr. R. E. B. CROMPTON said a Willans engine was governed in the 
manner suggested by Prof. Perry at the City and South London station, 
but as Mr. McMahon, the engineer to that line, was present, perhaps he 
would tell them more about it himself. A certain wave of fashion for 
automatic cut-off governing seemed to recur at regular intervals and then 
we go back again to the old throttle-governing. At present the automatic 
cut-off is to the fore once more. The matter had been discussed by 
several engineering societies, and he would not go into it, but he could 
not help thinking that Mr. Raworth had claimed too much for automatic 
cut-off expansion. All that it did was to improve the shape of the dia- 
gram, giving it square corners instead of round ones, but in return 
there were considerable disadvantages well known to mechanical engineera, 
disadvantages which were very apparent in the old days of single engines 
when al] the expansion was done in one cylinder, and which produced 
such steam hammer action on the piston and the moving parts that the 
engines were difficult to keep in repair, so that engineers in many cases 
had returned to the older method of doing a considerable portion of their 


governing by throttling. One of the great reasons why this method was 
not 8o satisfactory as it might be was that the initial condensation was not 
so much reduced as by the drying of the steam due to throttling. He 
doubted whether they would get the whole of the great advantages from 
automatic expansion that Mr. Raworth expected. No doubt Mr. Raworth’s 
engine had an extremely perfect form of cut-off gear, which was not likely 
to fall off in efficiency so much as used to be the case with cut-off gears. 
That kind of governing was very efficient when the engine was new, but 
fell off as the engine got old. It was owing to this, he thought, that Mr. 
Willans went so wholly and solely for throttling, and there was no doubt 
that by so doing he had saved those who used so many of his engines a very 
great deal of trouble and annoyance and bother. The firm of Willans 
and Robinson, from time to time, had introduced various forms of cut- 
off gear, but they had never taken any very great hold, and no considerable 
portion of their engines had been fitted with it. Perhape the best form of 
goveruing he had seen was that at the City and South London Railway. 

* Mr. P. V. McMAHON said that with regard to the engine mentioned by 
Mr. Crompton the governing was about the most perfect he had ever seen 
in a traction station. He had heard of engines varying2 per cent. between no 
load and full load. It did not quite come up to that, but the variation 
in speed was not more than 4 per cent. or 5 per cent. at the outside. 
The total output of the set was 250 amperes, and for variations of about 
20 amperes up or down the automatic expansion gear seemed undecided 
which way to move, and finally settled down without variation in speed. 
With the engine running light, and full load thrown on the cut-off in the 
high pressure cylinder, instantly changed from ‘15 to 6 with a speed varia- 
tion of about 4 per cent. With regard to the question of one lerge unit, 
he was afraid that most traction engineers would hesitate to putting 
down one unit, especially in stations like that of the City and South 
London Railway ; the load varies for about two hours in the morning 
and two in the afternoon, as shown on diagram 4c, when the two large 
sets were fully loaded, and for the remaining hours of the day they were 
only running at half load. About two yeara ago, however, they had 
put in a small Willans set to work in conjunction with a large set during 
the time of light load, and by doing so had saved the interest on the coat 
of the engine and a little more besides. 

* Mr. C. E. GROVE referred Prof. Perry to the Shoreditch station for 
another example of double governing, where it was being иве1 or would 
be used shortly—in conjunction with a dust destructor and Mr. Druitt 
Halpin's system of thermal storage. 

* Mr. C. Н. GADSBY said that with reference to the question of sub- 
division of plant he considered that two units was too small a number in 
almost all traction work. The mean load varied considerably throughout 
the day, and three was the proper number of units toemploy. But tramways 
were at present in such a state in this country thut they were almost all 
expected to develop, so that it was a very difficult matter to determine 
how much plant to put in. As curve No. 4a showed, the amount of 
work done during the day varied very much ; for the light loads it was 
bettertorun one set,and put two in parallel for the heavyloads. With regard 
to the omission of a dynamo attendant mentioned by Mr. Geipel, so far as his 
experience went in traction stations it was not usual to have these. One 
enginedriverhad to look after the engine and dynamos in astation of ordinary 
dimensions, with an attendant at the switchboard in addition in large 
stations. They had heard а good deal about lighting off traction plants. 
He was glad Mr. Raworth had the good judgment not to advocate this, and 
he did not think any engineer who had had any experience of traction work, 
or had had charge of traction stations as he had, where there had been asmany 
as 30 and 40 short circuits in a day, would advocate such work. One speaker 
had referred to the variation in the speed of engines, to get over the losses. 
He thought that was quite inapplicable, as they might just as well lose their 
stean: as lose their power later on in regulating resistances and во on. With 
reference to double governing, he did not think such applications were fit 
for traction work, because the cost of generating a unit of electrical energy 
for traction work only formed а small proportion of the total operating 
expeuse, probably only 10 per cent. or 15 per cent., and to save 2 per cent. 
or 3 per cent. of that by a complicated mechanism was not much use. 

* Mr. GEIPEL thought Mr. Gadsby had misunderstood him. He did not 
suggest that an engine attendant as well as a dynamo attendant was neces- 
sary. He suggested that as there was only one engine room attendant 
necessary to look after the two plants, а man was saved just as much as 
one stoker was saved, 

* Mr. E. GARCKE said it had been his duty for the last two or three 
years to carry on many negotiations with municipalities with a view to the 
supply of electric current for traction, and he could not but express 
his disappointment with the result of some of these negotiations, 
and that the engineers of these municipalities! had not taken part in the 
discussion, to make good their case. 1t seemed that most of these engineers 
seemed to regard the question from the point of view of what it would cost 
to generate current for electric lighting, and he had had proposals from 
some of these municipalities to pay for the supply of electric current for 
traction work a price which in some cases was above the cost of working 
by steam or horses. He had actually had to break off negotiations for the 
development of a large electric traction scheme in this country simply 
because he would not pay as much as Jd. per unit for the energy. 
It seemed a pity that a question which could be discussed amicably and 
fairly should be altogether avoided. 

Mr. C. Н. WORDINGHAM had not intended saying anything on this 
Paper, but thought that after the last, speaker's remarks he ought to say 
a few words, because, a8 a municipal engineer, he did not wish it to be 
thought that they were all so grasping as to ask 3d. or 4d. for electrical 
power. It might interest them to know that in Manchester they were at 
present supplying consumers who took 40 Hl. P., for not less than 48 hours 
a week, at the price of 144. per unit, and they were doing that at a profit; 
and therefore he did not think there was any doubt that electrical energy 
could be supplied profitably at the price of 11d. in large quantities. 
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* Mr. 8. V. CLIREHUGH thought Mr. Garcke’s reproaches had gone 
home. Like Mr. Wordingham, he had not intended to say anything on 
the Paper, but as one who was about putting down a large station, a few 
remarks from him perhaps would be interesting. The station referred to 
was at Ashton-under-Lyne, and he thought it was unique in that they 
were putting down large units compared with the total capacity of the 
station, ав advocated by Mr. Raworth, and they were also combining 
the traction with the lighting. There was hardly a point with which 
he was at issue with Mr. Raworth, except that he might have made 
out a better case for himself in the matter of the saving effected by the 
combination of lighting and traction. So far as labour was concerned, 
he thought that the actual running costa might be improved by 
the judicious use of accumulators. It was quite possible to run their 
lighting in parallel off the accumulators, and in a small town of about 
40,000 or 50,000 inhabitants, where they had perhaps an extended tram- 
way scheme, the whole plant could be shut down at midnight, and the 
supply run entirely by the accumulators ; and in the daytime the supply 
could be run off the accumulators and traction machine. One speaker 
had dismissed the subject almost contemptuously by saying that no one 
who bad had any experience would attempt to run their lighting and 
traction plant by the same engines It was rather a sweeping remark, 
with which he personally disagreed. He had had experience with traction 
stations, and he believed absolutely that electric lighting could be run 
off the same engine from which traction was supplied. It was a question 
of two things, governing and flywheel capacity. He thought the question 
of the design of dynamo-electric machines for generating current for 
traction purposes had been made rather а bugbear. The Americans had 
frightened them— perhaps designedly—as a matter of fact lighting 
dynamos in America, when applied to traction work, had been quite 
unsatisfactory. The reason for this in his own mind was that in America 
the quality of the work put into a lighting dynamo was cut too fine, 
whereas in England they did not consider a dynamo good enough for 
lighting purposes unless it was very nearly, if not quite, good enough for 
traction purposes. 

*Mr. SYDNEY MORSE thought that even if the local authorities did 
ask such high rates for power, they had done a great deal towards the 
development of electric traction in this country by the excellent reports 
published after the tours of different committees iu foreign perte, which, 
although no doubt they had been very enjoyable to the members of the 
committees, had given English engineers much useful information which 
they ought to profit from. For example, the report of the Sheffield Com- 
mittee gave them the information that at Elberfeld the price of current 
was 14d. per unit, and at Hamburgh, although they paid 18s. a ton for 
their coal— Welsh coal—they only charged ld. per unit. Mr. Raworth 
based his figures upon coal at 10s., and at Hamburg coal was almost 
double the price, and yet they only charged 1d. b unit. At Berlin the 
price was ld., at Dresden it was 14d., including 20 per cent. which went 
to the municipality, and at Liege it was only 14d. 

* Mr. A. J. LAWSON said that, although several speakers had quoted low 
prices for current in different towns, yet they had left out the most 
important thing, viz., the minimum quantity which was to be taken at 
that price, without which there was no basis of comparison. 

*Mr. RAWORTH, in reply, said he quite sympathised with the views 
expressed by Mr. Garcke. He had been told that although his figures were 
{о а certain extent plausible they were altogether wrong, and that so:ne 
day or other he would find it out. Не only hoped he would live as long. 
Не quite agreed with Mr. Geipel that it might be possible to find some 
further savings to be achieved by the combination of lighting and traction 
plant. Of course, any further savings that might be discovered would be to 
the benefit of his argument, and he hoped that he would be a ratepayer in 
one of those municipalities that realised these advantages. Although Mr. 
Tremlett Carter agreed with him perfectly as to the trend of the 
arguments he had adduced, Mr. Carter rather took exception to his 
form of diagram. He would like to point out why he produced 
diagrama in the form he had done, and not in the form suggested 
by Mr. Carter. In the first place, Mr. Carters diagrams did not 
quite reproduce the Willans idea, which was to plot the actual total steam 
consumption at various loads. But in Mr. Carter's diagrams the point A 
was over the origin of the diagram. There was really no indicated horse- 
power at all. The Willans diagram began at the point A as he had shown 
it in Fig. 1 in his Paper, that was to say, where the engine began to run 
at full speed. That was the earliest point at which they could make 
а measurement and obtain an ordinate. Looking at Fig. 1 they would 
observe that he (Mr. Raworth) had called the distance between line D and 
liue A “losa,” but Mr. Carter did not think that was an appropriate 
expression, but he (Mr. Haworth) thought they would perfectly agree if 
they commenced with the definition of the word “loss.” The best result 
obtainable from a throttled engine was the result of full load as shown by 
the vertical measurement at the point B, representing 2511. or 2410, of water 
consumption per electrical horse-powerhour. If they worked at any lower 
power than full load they were making a lors upon that result. and it was 
only in that sense that he had used the word loss—a loss of steam рег 
electrical horae-power hour as compared with maximum efficiency. He 
had put his diagrams in that form simply for the sake of the educational 
effect of direct comparison. Mr. Carter's diagrams came to the same 
thing in the end. In referring to his (Mr. Kaworth’s) Figs. 1, 2 and 3 
they would obtain the same arrangements of lines in which they got the 
Willans line AB in the first case, aud line AB under improved conditions in 
the second. In the third case they would observe the corresponding line 
AB for an automatic expansion engine. Thus they saw exactly at a glance 
exactly how thet line lay with regard to the line FB. Not only did it not 
always run above the straight line FB, but for a long portion of its career 
it went below it, actually waking a saving at lower powers as compared 
with the amount of steam consumed per electrical horse-power which they 
had asc: rtained to be necessary for the full load output. It was only at 


the powers below the point K that loss occurred, and that loss was marked 
in red, so that they might avoid it. His audience would have noticed that 
the American station which Mr. Carter had quoted as having given such 
excellent results had an output of more than 12 times the output of the 
station which he (Mr. Raworth) suggested for their consideration. It was, 
therefore, quite unnecessary for him to take up the subject from the 
beginning, and to show them how similar result« might be obtained with & 
reasonable output, for so far as he knew at present there was no tramway, 
either running or projected, in this country that would require 
more than one million units per annum. Mr. Lawson was perfectly 
correct in stating that the cost of supply was influenced by the 
number of units required. The figures he had given were based 
on an output of а million units, and if they wished to know what 
it would cost for a smaller output, they could easily transpose the 
figures and work the result out for themselves He now came to Prof. 
Perry, who had asked the very important question, “ Has anyone governed 
engines by combined expansion and throttling !" He thought it was 
very generally known now that Messrs. Willans and Robinson were doing 
that. The method they were employing was the outcome of a most excel- 
lent Paper by Capt. Sankey, which showed very clearly that with pure 
automatic expansion the black line of total steam consumption in Fig. 5 
would cross over the Willans line, and would show a very serious loss at 
light loads, not only the loss shown in the figure to the left of point К, but 
actually in excess of that obtained with the ordinary Willans diagram 
shown in Fig. l. Capt. Sankey pointed out that this could be prevented 
by turning the engine into a throttled valve engine after the expansion 
bad reduced the amount of pressure to about 1410, per square inch from 
which point the curve would follow the Willanslaw. Capt. Sankey brought 
out a most ingenious invention, whereby he combined automatic expansion 
r with throttling. but with what result he (Mr. Raworth) did not know. 

the shaft governor, one sample of which he made,and which was known all 
over the world, they got the required result withoutexercising апу ingenuity 
whatever. The automatic shaft governor at light loada gave throttled dia- 
grams. The result was that they got the exact combination that Capt. Sankey 
had obtained by other means. That was the reason why the curves iu Fig. 5 
ran down to such a low point and showed the loss бо be so extremely 
small at light loads. Mr. Crompton had stated that he thought 
it was because Mr. Willans so greatly appreciated the practical 

advantages of throttling as compared with automatic expansion that 
he (Mr. Willans) went iu so very strongly for throttling. He (Mr. 

Raworth) must confess that he always thought the reason why Mr. Willaus 
weut in for thethrottle governing was that he did not see his way to apply 
automatic expansion governing to his engine. If һе had seen how to do 
it they would have had all the advantages of automatic expansion 
explained to them with the same force and lucidity that the defects (sic) 

of throttle governing had been expounded to them during the last eight 
or nine years. Mr. Gadsby had said he did not like two units but would 
prefer three. That was a question of the conditions of the service and 
the size of the installation and other matters, which he had not been able 
togointo. Theonly statement he had made was: “The problem, there- 
fore, approaches that of factory or mill driving, and the solution will pro- 
bably be similar, viz., by one engine to do the work and one man to oil it.“ 
It was quite obvious that when they got a station of 5,000 or 6,000 н.р. 
the question of how many men were employed sank into comparative insig- 
nificance. He would be quite prepared to discuss the question of how many 
engines there should be when the circumstances demanded it, but at pre- 
sent he had no case in mind which would require over 1,000 н.р. He 
thought he was perfectly justified in saying that in such cases the solution 
would probably be as he had stated. He was very glad to hear from Mr. 
Wordingbam that he had been successful in getting the cost of his current 
down to 14d. per unit. He was very much pleased to hear what Mr. Clire- 
hugh had said. Being a Manchester man, he was perfectly certain he 
would have much difficulty in convincing the cotton spinner that, while he 
was producing his power for his mill at something like a farthing per horse- 
wer hour, it could not be produced for less than 14d. for traction. 

* The PRESIDENT said he was putting dowa a plant at Oxford 
which was nearly three times as large as anything that bad been there 
before, but he should not feel very comfortable if he had only that one 
large unit to dependupon. He was, therefore, considering the advisability 

of putting down another. These large plants are unremunerative for a 
considerable part of the vear ; they had also to think very carefully of the 
cost of mains. The suggested extra £300 a year profit of a coinbined station 
was not sutticient totempt the average electric lighting company to put its 
hands in it« pockets and spend £10,000 or more in extensions ; they would 
rather go on as they were. Take, for instance, the Oxford Company. They 
could make. in a few weeks, with their present plant, as much electricity as 
they would require iu a year; they had to keep a certain amount of power 
in reserve to get over the “peak” in the evening, and matters would be 
still worse if they were supplying current to a tramway. In conclusion, he 
would ask them to pass a hearty vote of thanka to Mr. Raworth for his 
Paper. 


A Lighthouse Struck by Lightning.— One stormy night 
recently lightning struck the balcony of Dhuheartach Light- 
house, giving the keeper on watch a slight shock. The light- 
ning travelled along the railing of the balcony until it reached 
the conductor, which is damaged, having been almost severed 
at the point of impact. The Dhuheartach is 15 miles from 
the Ross of Mull, the nearest land to it, and is notorious for 
the tremendous seas, which sometimes render the fortnightly 
relief a source of danger and difficulty. 
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THE BROADENING OF THE SODIUM LINES BY 
INTENSE MAGNETIC FIELDS.* 


BY A. ST, C. DUNSTAN, М. E. RICE AND C. A. KRAUS. 


In view of the importance from a theoretical standpoint of the 
discovery, by Zeeman, of the broadening of the sodium spectral 
lines by an intense magnetic field, it has seemed to the writers 
worth while to endeavour to investigate this result by a method 
differing from that used by the discoverer. Zeeman used a concave 
grating, and simply observed that the spectral lines broadened when 
the source of light was subjected to the influence of an intense 
magnetic field. We have used Michelson’s interferometer, which 
is vastly more powerful than a grating for analysing a single spectral 
line or a narrow group of such lines. The apparatus was arranged 
as shown in Fig. 1. The light was furnished by a bunsen flame A 
placed between the poles of a powerful electromagnet B. A piece 
of asbestos saturated with NaOH solution was wrapped around the 


Fic. 1-—Sketch Plan of Apparatus. 


burner at the top. The light is rendered slightly convergent by 
the lens C, and falls upon the semi-silvered surface D, where part 
is reflected to the movable mirror E, and part transmitted to the 
fixed mirror F. These two beams, reflected at the mirrors E and F, 
are re-united at the semi-silvered surface D, the transmitted part 
of the former and the reflected part of the latter producing interfer- 
ence. Under these conditions, with & telescope G focussed for 
parallel rays, or with the unaided eye, the observer will see a series 
of concentric circular fringes. If now the mirror E is moved 
away from the observer, by turning the screw H the difference of 
path of the interfering beams is increased, and the fringes become 

periodically more or less distinct or ‘‘ visible,” passing through suc- 


20 22 24 26 


2 4 6 8 10 12 14 16 18 
Fic. 2. —Curves of Visibilities. 


cessive maxima or minima. The visibility is defined as the ratio 

between the difference of intensities of а bright and a dark ring 

divided by the sum of these intensities, or expressed algebraically, 
_ I bright — I dark 


I bright + I dark’ 
If now the visibilities at the maxima be observed for increasing 
differences uf path, Michelson has shown that the curve formed by 


taking visibilities as ordinates and differences of path as abscissas 
К 


approximates to that given by the equation V=2 4°, where V is 
the visibility expressed аз а proper fraction, x is the difference of 
path of the interfering beams in millimetres ; 4 is the difference of 
path at which V falls to half its initial value. He has further shown 
that the widths of spectral lines are inversely proportionly toA. It 
is thus seen that the broadening of the sodium lines under the 
influence of a magnetic field would be indicated by a more rapid 
falling off in this visibility curve. 
* From the Electrical World of New York. 


The curves obtained by the writers are shown in Fig. 2. No. 1 is 
the visibility curve obtained as above from the bunsen flame, the 
magnet not being excited ; while 4 is the visibility curve when 
the magnetic field between the pole-pieces was in the neighbourhood 
of 12,000 (estimated) C. G. S. units. The other two curves were 
taken with weaker fields. The relative strengths of the fields were 
in the same order as the shortening of the curves. It is thus seen 
that the two sodium lines аге broadened by the most intense field 


| about in the ratio of 1 to 17. and less with weaker fields. 


The effect is very decided when a differenoe of path of 10 to 18 


mm. is reached. 


No special adjustment of the x ortus is necessary beyond 


that it seems worth while to record this confirmation of Zeeman's 
discovery. 

One very interesting phenomenon was observed in connection 
with the disappearance of the fringes when the current was switched 
on to the magnet. The circuit containing the large magnet is o 
course highly inductive, and if an E. M.F. is suddenly applied to it 
а finite time is required for the current, and consequently the mag- 
netism, to rise to its full strength. In the magnet used a little over 
one second is required to attain full saturation. The fringes do not 
disappear until this is attained, but simply become gradually lees 
visible, thus revealing to the eye the growth of the current in the 
circuit. It has occurred to the writers that in connection with а 
stroboscopic arrangement for viewing the fringes, this apparatus 
would furnish an excellent method for determining the curve of the 
establishment of a current in an inductive circuit containing iron. 
The writers are making 4 more careful series of experiments alon 
this line, and hope soon to be able to communicate a fuller an 
more accurate set of results. 


CORRESPONDENCE. 


— — 
COAT BRIDGE GAS ENGINE PLANT. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: My attention has been called to the data afforded by 
you under the above head in your issue of the 7th inst. in 
relation to the cost for fuel for the generation of gas as against 
that for steam. Believing that data derived from a gas driven 
plant employed by the Midland Railway Company for the 
lighting of their Leicester passenger and goods stations would, 
under the circumstances, be acceptable to your readers, I have 
much pleasure in appending this information, the more so, 
in that the figures offer a somewhat startling comparison with 
those produced in relation to Coatbridge. 

The total electrical horse-power laid down for our Leicester 
station is 250, of which 75 is in reserve. The whole is gas 
driven. Two Dowson gas generators are provided. Both 
generators are required to be in use for the full load. A con- 
nection with the town gas mains is provided in order to meet 
any derangement, should such arise, of the Dowson plant. 

The gas is generated from anthracite coal, which costs 
delivered at Leicester 16s. 6d. per ton. The total expenditure 
on the Leicester installation, embracing such renewals as 
were called for, in fact, covering all charges except interest 
on outlay, taxes, and cost of land, was, for the December һа 
year of 1896, as follows: 


Total units issued ũ ааа: 147,302 

Total Cost ioo изда 7 88 £1.944 10s. 4d 
CCC 5174. 

Cost för labour ðſ reris r Sosa 1:5^4. 

Cost of material. . FFF 97d. 

Cost of repairs ......... % y 8 2540. 

Cost of oö .. "TET 205d. 


Cost of town gas when used 


The several items if added together will not, it will be 
observed, amount to 9:17d., the total cost per unit. This is 
consequent upon the results for coal and town gus being based 
upon the actual unit energy evolved from the use of that which 
is employed. It is only fair to add that the cost of town gas 
per unit is much greater than would be the case were town 
gas used for any extended run. All short jobs or experimental 
runs being carried out with town gas, the result is naturally 
higher. 

11 will be noticed that the price paid for fuel at per ton does 
not materially differ from that given in the Coatbridge report 
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referred to, but that the result per unit is as 1:455d. for Coat- 
bridge, against O-205d. for Leicester Midland Railway—a 
striking difference, which, in justice to the gas engine industry, 
should not be allowed to pass unnoticed. It is true the load 
dealt with at the latter installation is heavier than that shown 
for Coatbridge, and this should, in considering the relative 
charges, be borne in mind. The details furnished in relation 
to Coatbridge, and the mode in which they are set forth, does 
not admit of so full a comparison between the cost of working 
the two installations as one might desire. It should be under- 
stood that I do not select for comparison the Leicester 
installation in consequence of any specially economical result 
achieved by it. Compared with other installations on the 
Midland, it is, owing to certain drawbacks unassociated with 
the fact that it is a gas-driven plant, slightly more costly than 
other Midland electrical depóts giving an output of more than 


40,000 units per half-year. Thus— 
Derby ger with 95,187 units, costs 2:244. 
Birmingham, Lawley-street ...... d 36 „ „ 244. 
" Central " 885 „ „ 2214. 
Sheffield: f“efe‚e‚k‚ de „ 128,260 „ „ 239d. 
Bradford ............ e „ 155,002 „ " Р 


Gas engines аге, owing to certain exigencies, employed by 
this department of the Midland Railway Company at several 
points—all for electric lighting. The noise in the engine 
room is certainly more than that of a well-managed steam 
plant; but it is not, if properly ‘silenced ” at the air intake 
and at the exhaust, by any means unbearable, nor has any 
difficulty presented itself in the starting of the engines such 
as we use, and which, as a rule, аге of 50 B. R. p. 

In conclusion, I should like to add that the figures given in 
relation to the Midland plant are, with the exception of those 
applicable to Derby, affected to some extent prejudicially, by 
the fact that series arc lighting—giving, as will be understood, 
not too high an efficiency—is in many instances employed. 

At Leicester, gas engines, driving low-tension, direct-current 
machines are run in parallel whenever needed. The light is 
free frorn variation, except, perhaps, to the eye of the adept. 
Batteries are not used. 

I аш by no means desirous of championing the gas engine, 
but I cannot be blind to the fact that in many instances it has 
proved, and is still proving, of considerable service for electric 
lighting, which is perhaps the most severe test to which any 
mechanism can be placed, and I feel that no one will be more 
desirous than yourself to recognise this. 

With apologies for a much longer intrusion than I con- 
templated, and regretting my inability to deal with the matter 
last week.—Yours, &c. 


Derby, May 17, 1897. W. Laxopox. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: It was with great interest that І read your account of 
the Coatbridge old and new generating plant, and it is infor- 
mation which all engineers should know. It is evident that 
the gas engine and producer plant are far from what they 
must be before they can induce disinterested engineers to 
place their full confidence in them. It is not surprising to 
find that the steam plant works out to be the most economical 
where there is such а great difference between the two kinds 
of fuel, and І am inclined to think that the repairs also on 
the gas engine after a few years’ wear would exceed the 
repairs on а steam engine of similar power for the same 
period. 

With reference to the heavy item of 1:254. per unit for oil, 
&c., against 0:888d. with the steam plant, it must not be 
forgotten, in suggesting that the oil of the former might have 
been filtered, that it is next to impossible to separate the oils, 
i.e., the cylinder from the connecting rod and bearing oils, as 
the engines are at present constructed, consequently when it 
is taken out of the well of the bedplute and put into the filter 
it is a mixed oil and is not of any great value. 

The large amount of oil and waste used is a matter not to 
be overlooked, and if the time wasted, or lost, in starting 
could be estimated, I fear it would put the gas plant at a still 
greater disadvantage. The uncertainty in starting causes the 
engineer in charge в certain amount of anxiety which is never 
entertained with the steam plant, and this, together with the 


irregularity of speed, are two points of the most vital import- 
ance. The production of good gas is also widely different 
from the production of steam; errors in judgment of the 
quality of gas sent in to the gasometer are, I am sorry to say, 
easily made, bringing their consequent bad results upon the 
engines. 

Messrs. Dick, Kerr and Co. are, no doubt, to be compli- 
mented upon their earnest attempt to produce a first-class 
plant, and it is to be hoped that they will in time be able to 
overcome the difficulties so generally experienced in these 
plants. 

Those who have been responsible for providing power satis- 
factorily by gas engines of large types with Dowson gas, can 
well realise what pleasure it must be to the engineer in charge 
at Coatbridge to work his plant with steam after trying to do 
80 with gas. 

For all round satisfaction the gas engine leaves much to be 
desired before it can compete with the high-speed steam engine 
of the present day.—Yours, &c., HERBERT A. PEgTWEE. 


Penbryn, Burry Port, R. S. O., South Wales, 
May 12, 1897. 


PERSONAL. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In an account of the meeting of an engineering 
society I notice that I am described as a member of the 
staff of the Brush Electrical Engineering Company. May I 
ask you to let me state that I am not a member of that Com- 
pany’s staff? Onthe occasion in question I was present amongst 
my former associates as a friend—a relationship that l trust 
will always continue. 

I may remove misconceptien if I explain that, except in so 
far as the Brush Company continue to manufacture under 
certain former patents of mine, and that I have the honour of 
being retained by the Company to act as consulting electrician 
when called upon, I am in no other way to be considered as 
connected with that or any other Company.—Yours, &c., 

London, May 17, 1897. W. M. Morpey. 


— M Oe 


EASTON, ANDERSON AND GOOLDEN (LIMITED)—Subecriptions have 
been invited this week to an issue of £150,000 Four aud a-Half per Cent. 
First Mortgage Debenture Stock in tliis Compeny, payable 5 per cent. on 
application, ab. per cent. on allotment, and 50 per cent. on May 51. The 
stock is redeemable at the option of the Company at any time after 15 
years from June 30 next on six months’ notice. The issue (the prospectus 
states) is made for the purpose of consolidating at a lower rate of interest 
the previous issue of debentures and for providing additional working 
capital for the fuller development of the Company's operations. Contem- 
poraneous with this issue the promoters and their friends have subscribed 
to an issue of second mortgage redeemable debentures of £50,000, which, 
with the £150,000 mentioned above, exhausts the borrowing powers of the 
Company. The First Mortgage Debenture Stock, in addition to ite rela- 
tion to freehold and fixed plant, forms a floating first mortgage charge 
on the patent rights, movable plant, and other assets of the Company, 
which was originally established in 1824 by Mr. James Easton, and in 1888 
was registered as a joint-stock undertaking under the title of Easton and 
Anderson, while in 1893, as our readers are aware, the firm of W. T. 
Goolden and Co. was incorporated. The list of applications opened on 
Tuesday, апа closed оп Wednesday for London and yesterday for the 
country. 

GLASGOW ELECTRIC WIRE AND RUBBER COMPANY (LIMITED).— 
Applications were invited on Monday to а subscription of 5,000 Six per 
Cent. Cumulative Preference shares and 1,000 Ordinary shares, both of £5 
each, in this Company, which has been formed to acquire the undertaking 
of the United Gutta-Percha and Rubber Company, of Craigpark Works, 
Townmill-road, Glasgow. The share capital of the Company is £50,000, 
and the balance of £20,000 in Ordinary shares is taken by the vendors in 
part payment of the purchase price. The Directors include Mr. С. Е, 
Spagnoletti, Mr. F. J. Down (Laing, Wharton and Down), Mr. О. E. B. 
Pritchett (Pritchetts and Gold), Mr. T. O. Belehaw (T. O. Belshaw and 
Co.), апа Mr. John Bennie, electrical and hydraulic engineer, Glasgow. 
The electrician to the Company is Mr. C. E. Raeburn, and the secretary is 
Mr. Walter Kelsey. The registered offices in London are at 54 and 36, 
Gresham-street, E.C. Amongst the assets of the Company is a secret 
process for the manufacture of golf balls and inventions relating to valu- 
able improvements in machinery for covering electric wires and cables with 
cotton or other fibres, and for fireproof protection for insulating wires and 
cables ; and (the prospectus states) the chief manufactures of the Compan 
will consist of cables and mains for electric lighting, traction, and сара 
and telephone purposes, golf balls, and rubber tyres for cycles, motors апа 
carriages, It is claimed that this is the only manufactory in Scotland 
engaged in the manufacture of such electrical goods. The subscription 
list opened on Monday and closed yesterday (Thursday). 
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LEGAL INTELLIGENCE. 


— P 


In the Chancery Court, on Tuesday, an application was made to Mr. 
Justice North for the appointment of a receiver and manager of Winfield’s 
(Limited), electric light fittings manufacturers, &c., of Birmingham. The 
object of the application, which was made on behalf of the firat mortgage 
debenture holders, was to preserve the business as a going concern. It 
was stated that the principal moneys were overdue, and that no interest 
had been paid. His Lordship sanctioned the appoiutinent, with liberty to 
borrow £1,000. Mr. Pixley, of Jackson, Pixley and Co., London, was 
appointed receiver and (jointly with Mr. W. R. Lane, the present Managing 
Director) manager, to carry on the concern. It ix stated that the Directors 
have decided to recommend the voluntary liquidation of the Company. 


Bryan v. Shoreditch Vestry. 

In the High Court of Justice on Wednesday, before the Lord Chief 
Justice and a special jury, Mrs. Bryan brought an action against the Shore- 
ditch Vestry for the recovery of damages for personal injuries alleged to 
have been sustained through the negligence of the defendants’ servants. 
It was stated that on July 4 last plaintiff was going through Pitfield-street, 
where the Vestry were laying electric light mains. A temporary bridge 
had been erected over the trench, which was 5ft. deep. "This bridge was 
guarded by a rail, aud plaintiff alleged that in consequence of its being 
defective she «lipped and fell into the hole, and suffered injury. It was 
also complained that the place was insufficiently lighted. Defendants 
denied the negligence, and pleaded that the rail was not defective, and that 
there wasample light. They also alleged that the accident bappened in 
consequence of plaintiff's own negligence. The jury returned а verdict 
for ine plaintiff for £125, and judgment was entered for this amount with 
008 


Jackson v. Thetford Electric Light and Power Company 
(Limited). 

In the Court of Appeal on Monday, the Master of the Rolls and Lords 
Justices A. L. Smith and Chitty were asked to grant leave to appeal from 
the decision of Mr. Justice Hawkins and Mr. Justice Wright given on the 
12th inst. in the above action, which was fully reported in our last issue. 
The Queen’s Bench judges had upheld the decision of the County Court 
judge of Norwich. Having considered the matter, the Appeal Court 
declined to give Mr. Jackson leave to appeal, and dismissed the application. 


————..—— ра 
TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London 


SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
“ THE ELECTRICIAN’ ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 7s. 6d.; post free, 8s. 3d.; abroad, 9s. 
About 1,300 pages. 

* LOCALISATION OF FavLTS IN Execrric LicuT Mains.”—By F. С, 
Raphael. Price 5s., post free; abroad, 5з, 6d. Now ready. 

* ELECTRIC Lamps AND ELECTRIC LIGHTING,” by Prof. J. A. Fleming, 
XI. A., D. Sc., F. R. S., is now ready. The book is handsomely bound, and 
full of original illustrations, designs, initials, &c. Price 7s. Gd., post free. 
Prospectus post free. 

* MOTIVE POWER AND GEARING FOR ELECTRICAL MacHINERY."—By 
E. Tremlett Carter, C. E., M.I.E.E. Now ready. Price 12s. 6d., post 
free; abroad, 13s. 6d. 

LABORATORY NOTES AND Forms.—With the above title we have ready a 
set of 40 Elementary and Advanced Exercises for use in Electrical Engi- 
neering classes. Nee Edition now ready. These have been prepared bv 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 2s. Cd. per 
dozen net; in sets of any three, Is. net; or the set of Twenty Elementary 
(or Advanced) Exercises сап be obtained, price 5s. td. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
108. €d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price Us. Gd. net. Strong portfolios can be had, price Is. each. 
A full prospectus sent post free. 

*'SCBMABINE CaBLE- LATINO AND Reparrine.”—By H. D. Wilkinson, 
Mi. I. E. E., &c., fully illustrated: price 128. 6d. Now read y. 

"Tug Work or Hertz.”—By Dr. О. J. Lodge, with many original 
illustrations, Price 2s. 6d. net. 

“Eractasic MorivE Power.”—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations, Price 10s. 6d., 
post free ; abroad, 11з. 

“ DRUM ARMATURES AND COMMUTATORS,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 5s. Prospectus on application. 


“ ELECTRICAL ENGINERRING FormUL#,” a pocket.book, by Messrs. W. 
Geipel and Н. M. Kilgour, is now ready; price 7s. 6d. ; by post, 7н. 9d. ; 
abroad, 8s. А large paper edition with wide márgins can be supplied, 
price 128. 6d. ; post free, 13s. ; abroad, 13s. 6d. Prospectus on application. 

% ARMATURE WINDINGS OF ELkcTRIO MacHINES."—By Н. F. Parshall. 
and Н. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as а 
working treatise on dynamo deeign. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 308., poet free. 

‘ THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. Zhe New Edition ts now ready. Price 
12а. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

“Tie ART OF ELECTROLYTIC SEPARATION OF METALS.” —.A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

а Tug INCANDRSCENT LAMP AND ITS MANUFACTURK,"— This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 78. 6d. ; abroad, 8з, 

* ErEcTRO-CitkyisTRY."—DBy Dr. G. Gore, Third Edition now ready. 
Price 23., poat free. 

*PnacricAL Notes ков ELECTRICAL Зтсрехтч.”--Ву Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

“Тнк SrkEAM ENGINE INDICATOR AND INpicator DriAGRAMS."— Ed. ted 
and enlarged by W. Worby Beaumont. Price 35. 6d., post free. 

“Tig MANUFACTURE or ELECTRIC Licut Carsons.”-- A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

„ POTENTIOMETER MEASUREMENTS.” — By W. C. Fisher. 

“THe ErEcriuc Arc.” — By Mrs. Ayrton Jn the Press. 

"ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young. In the Press. 


In the Press. 


Tenders Invited.—The Electric Lighting Committee of the 
Corporation of Huddersfield invite tenders for the supply and 
erection of two steam boilers at the electric supply station, St. 
Andrew’s-road, Huddersfield. Specifications can be had of Mr. 
A. B. Mountain, the Borough Electrical Engineer, and sealed 
tenders must be delivered to Mr. F. C. Lloyd, Town Clerk, Town 
Hall, Huddersfield, not later than Tuesday, June 1. Some fur- 
ther particulars are given in an advertisement elsewhere. 


The Electric Light Committee of the City of Belfast 
invite tenders for the supply and erection of switchboard instru- 
ments and connections, motor-generator and boosters. Some 
particulars are given in our advertisement columns, and s ifica- 
tions and conditions may be obtained from the Corporation electrical 
engineer (Mr. Victor A. Н. M'Cowen). Tenders must be lodged 
at the office of the Town Clerk (Sir Samuel Black), by noon of 
Thursday, June 3. | 

The Town Commissioners of Bray invite tenders fo 
supplies for their electricity supply works for twelve months, 
including cables, carbons, switches, lampholders, incandescent 
lamps, &c. Specifications and forms of tender on application to 
the Town Clerk (Mr. P. MacDonnell), Town Hall, Bray, to whom 
tenders should be sent by 10 a.m. of Monday, June 7. Our 
advertisement columns contain some further particulars. 


— The Caledonian Railway Company invite tenders for 
the supply of various stores for twelve months from August 1. 
Amongat the articles required are telegraph and electric appliances, 
bolts and nuts, screws, glass, hardware, india-rubber, galvanised 
wire, spelter, tin and lead, tools, &c. Further particulars are given 
in our advertisement columns, and specifications, forms of tenders, 
&c., may be obtained after the 24th inst. from the Stores Super- 
intendent (Mr. Jas. Lorimer), Charles-street, St. Rollox, where 
patterns can also be inspected. Tenders must be lodged with the 
Secretary (Mr. J. Blackburn), 302, Buchanan-street, Glasgow, not 
later than Monday, June 7. 


—— The Leeds Corporation invite tenders for the erection 
of a battery station in connection with their electric tramways at 
Kirkgate. Plans, &c., from the City Engineer's office, Municipal- 
buildings, Leeds. 

The Leeds Corporation also invite tenders fo supplying 
and fixing arc lamps, &c., in some of the streets. Tenders to the 
Town Clerk's office by 27th inst. 

The Wakefield Guardians require tenders for the 
supply of electric lighting plant and for wiring the new infirmary. 
Tenders by June 2. 

he Corporation of Sunderland invite tenders for the 
supply of a high-speed three-crank steam dynamo. Tenders by 
noon, Wednesday, May 26. 
The Urban Sanitary Authority of Bedford invite tenders 
for the supply and erection at the sewage pumping works of two 
alternating-current motors coupled direct to two vertical spindle 
centrifugal pumps, and the necessary cast-iron piping, valves, &c. 
Tenders by Tuesday, June 8. 
The Foreign Office notify that tenders are being in- 
vited for the establishment of a telephone system in Rio de Janeiro. 
The concession is to be for a period of 30 years. Tenders must be 
deposited at the office of the Prefect, 212, Rua General Camara, 
Rio de Janeiro, by June 20. 
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Tenders Invited.—The Urban District Council of Bilston are 
inviting tenders for electric lighting plant. Tenders by 4 p.m. 
24th inst. 

The Municipal Council of Jassy, Roumania, invite 
tenders for the construction and working of a system of electric 
tramways. 

The Stockholm Gasworks invite tenders for the supply 
of a 500 H. P. steam engine for the electric lighting station. Tenders 
to the Chief Engineer (Herr A. D. Ahlsell), Stockholm Gaswerk, 
Stockholm, by June 8. 

— — ——- Tenders are invited by the Municipal Authorities of 
Osuna (Seville, Spain), for the concession for the electric lighting 
of the town for 13 years. Tenders to el Secretario del Ayunta- 
miento de Osuna, by the 30th inst. 

The Municipal Authorities of Almazan (Soria), Spain, 
invite tenders for the concession for the electric lighting of the 
town forfive years. "Tenders to el Secretario del Ayuntamiento del 
Almazan, by the 30th inst. 

— "Tenders are invited by the Municipal Authorities of 
Butzbach for the electric lighting of the town. Tenders to the 
Bürgermaster, Butzbach, Germany, by June 1. 

Tenders are invited by the Municipal Authorities of 
Colegne until Sept. 3 next for the concession for the working of 
about 203 kilometres (nearly 123 miles) of electric tramways in the 
city. Tenders to the Oberbürgermeister, Cologne, by Sept. 3. 

Tenders Accepted.—Messrs. Walter Macfarlane and Oo., of 
Possilpark, Glasgow, have obtained the contract for the supply of 
the arc lamp pillars for tho electric lighting of Johannesburg. 

———— The Aberdeen Town Council have accepted the tender 
of Messrs. S. Z. de Ferranti (Limited) for the supply of electricity 
meters, and that of Mr. Alex. Spark, for the supply of fuse boxes 
for the electricity department. 

The State Canal Authorities of Lübeck have accepted 
the tender of Herren Paul Hardegen and Co., of Berlin, for the 
establishment of telephonic communication between the two ends 
of the Elbe-Trave Canal (Lübeck and Lauenburg), a distance of 65 
kilometres (about 40 miles). 


Tenders Received.—At the meeting of the Gas Committee of 
the Dundee Town Council on Monday it was announced that 54 
tenders had been sent in for the supply of additional plant for the 
electricity department. А sub-committee was appointed to assist 
the electrical engineer (Mr. W. Н. Tittensor) in considering and 
tabulating the tenders. 5 

Appointment Vacant.— It will be seen by our advertisement 
columns that the British Electric Traction Company (Limited) 
invite applications for the appointment of secretary to the Com- 
рапу, and preference will be given to the applicant who is an 
experienced accountant and correspondent. 


Ediswan Enclosed Continuous-Current Motor. — The accom- 
panying illustration shows the new motor manufactured at the 


Ediswan Enclosed Continuous- Current. Motor. 


Edison and Swan Company's works at Broadheath, near Man- 
chester, and is designed to meet the demand for a motor which 
can be placed in positions where damp and dirt are prevalent. It 
is entirely enclosed, and is claimed to be proof against atmospheric 
influences. Notwithstanding that the working parts are thus 
enclosed, and so protected against mechanical injury, the parts are 
still readily accessible, and the armature can be removed in a few 
minutes. The machine is reversible, and runs sparklessly at all 
loads without any movement of the brushes. The bearings are 
provided with automatic continuous lubricating arrangements. 


““ Blackley Tape.”— Messrs. Connolly Bros. (Limited), of Black- 
ley, Manchester, write :— 

“We have reason to believe that cheap and inferior imitations of 
‘Blackley tape are now being offered to the trade. ‘Blackley tape’ is 
constantly growing in favour, and the demand is steadily increasing. We 
shall feel obliged therefore if you will allow us to mention that this is 
manufactured only by Connolly Bros. (Limited), of Blackley, Manchester. 
To ensure getting the genuine article users should insist on being supplied 
in the original packets, each roll being stamped on one side with the name 
of the tape, and on the reverse with the makers’ name, and is separately 
packed in a box, and a special wrapper bearing the well known T-joint 


illustration. This tape is stocked by Messrs. Francis and Spilsbury, 20, 
Bucklersbury, London, E.C., Mr. C. F. Quicke, 72, Finsbury-pavement, 
London, E.C., the United Asbestos Company (Limited), 93, Bothwell- 
street, Glasgow, and Mr. S. Jevons, The Minories, Birmingham. The latter 
gentleman has recently been appointed agent for all our manufactures for 
the Midlands (except the Pottery district), including Warwickshire, Worces- 
tershire and Staffordshire, and will keep a sufficient stock for all urgent 
orders." 

Trade Catalogues.—The Electrica] Company (Limited) forward 
a well got up catalogue of electrical fittings, apparatus and acces- 
sories, in which а very large variety of electrical goods are priced 
and described. Over 40 large folio pages are crammed full of 
illustrations and particulars, the illustrations in every case being 
clear and the particulars just what the trade requires. 


Calendar.—Although unusual, there seems no valid reason 
why calendars should not be issued as late in the year as May for 
the ensuing 12 months, and we have to acknowledge the receipt of 
a well got up hanging sheet calendar (May, 1897—April, 1898) 
forwarded by the Chloride Electrical Storage Syndicate, Limited, of 
Clifton Junction, near Manchester, and 39, Victoria-street, West- 
minster, London. The illustrations show several installations of 
the Company's well-known batteries, including the central station 
battery of the Manchester Corporation with а capacity of 1] million 
watt hours. The centre illustration shows a full size standard R 


type plate. 

Refuse Destructors.—The judges of the Sanitary Exibition at 
Newcastle-on-Tyne recently selected the Patent Refuse Destructor 
of the Horsfall Furnace Syndicate (Limited) for further practical 
trial, and have now completed their tests. The Syndicate has 
been awarded the silver medal of the Sanitary Institute. 


Telegraph Wire Exports.—The value of the telegraph wire and 
apparatus exported during the month of April, 1897, amounted to 
£75,688, compared with £136,642 in the previous month, £23,066 
in April, 1896, and £35,044 in April, 1895. The value of the 
exports for the four months ended April 30 amounted to £321,160, 
against £211,368 for 1896, and £99,746 for 1895. 


Exports of Electrical Apparatus and Material. The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from May 12 to 
May 18, with the ports of destination: | 

Argentina - Buenos Ayrea, £437 (including £407 telegraph material): 
Rosario, £212. Australasia— Melbourne, £85 (telegraph material); Rock- 
hampton, £8 ; Sydney, £914 (including £295 telegraph material) Brazil 
-— Rio Janeiro, £135 (telegraph material’. Canada Montreal, £25. Ceylon 
Colombo, £18. Denmark—Copenhagen, £12 (telegraph apparatus). 
Egypt —Alexandria, £93 (including £25 telephone stores). France 
Marseilles, £73. Germany—Cologne, £480; Hamburg, £54. Holland 
Amsterdam, £30: Rotterdam, £140. India Bombay, £13: Calcutta, 
£133. Malta, £96. Mexico—Vera Cruz, £21. North Bornco— Sandakan, 
£19 (telegraph material); Sarawak, £15 (telegraph material) Russia 
St. Petersburg, £214 (telegraph cable). South Africa—Cape Town, £583 ; 
Delagoa Bay, £86; Durban, £206 ; East London, £121. Spatn—Bilbao, 
£46 (including £21 telegraph material) Straits Settlements —Penang, £13; 
Singapore, £69 (telegraph material)  Sweden-—Gothenburg. £386 ; Stock- 
holm, £58. Total, £4,795, against £6,787 in the corresponding week (May 
13-May 19) of last vear. 

Warning.—The Ieichsan-ciger (the Imperial gazette of Berlin) 
cautions firms against supplying tho Compania General de 
Instalaciones Electricas (which appears to cover the identity of a 
certain Manuel Blanco, of Madrid), with electric light material. It 
is atated that this person has ordered goods from several manu- 
facturers and has failed to moet his engagements. 


Personal.—Mr. Vincent Kitchener, who has been secretary to 
the British Electric Traction Company (Limited) since its formation, 
has accepted another position in the service of the Company, and 
has resigned his appointment as secretary. 

National Telephone Company's New Head Offices. —It will be 
seen from а report of the proceedings at the Court of Common 
Council of the City of London, given elsewhere, that the National 
Telephone Company have leased a site on the Thames Embankment 
for & period of 99 years at an annual rental of £2,000. This site is 
intended for the new head offices of the Company. Ав soon as the 
building is complete the Company will be enabled to concentrate 
under one roof a number of offices now spread over various parts 
of the City and West End of London. 


The Pollak Accumulator.— According to the Vienna papers 
the Akkumulatorenwerke System Pollak have decided to erect a 
branch factory for the manufacture of the Pollak accumulator in 
Austria. 

Jubilee Illuminations.— In addition to the proposal to illu- 
minate the dome of St. Paul's, which is considered by many City 
people as one of the most important features of the Jubilee 
illuminations, Colonel Millward, in the House of Commons, asked 
whether it was proposed to light the Victoria Tower of the House 
by electric light (following the tracery), by coloured fires, or other- 
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wise, at 10 p.m. on Queen’s Night. The reply was that there were 
difficulties in the way, but if they were not insuperable, an 
endeavour would be made to carry out the electric illumination. 

Obituary.— We regret to record the death of Mr. James Stiff, of 
London Pottery, Lambeth, and Suffolk House, Clapham-road, 
London, which occurred on the 18th inst. at Swanage. Mr. Stiff 
had reached the ripe age of 89 years. 


Aberystwyth.—The price of electric current to private con- 
sumers has been reduced by the Bourne and Grant Electricity 
Supply Company from 84. to 6d. per unit. It is claimed that this 
reduction makes electric light in the district cheaper than gas. 

Acton (Middlesex).—On the motion of Mr. Buxton the District 
Couneil have resolved: to take into consideration the desirability of 
establishing electricity supply and refuse destructor works. The 
mover thought there would be а good demand for electric current 
for paves lighting and for motors for driving the numerous 
laundry plants in the district. 

Argentina.—The Primativa Gas Company erected an electricity 
supply station in the early part of 1895, and started with the 
equivalent of 1,240 16-o.p. lamps connected. This number had 
increased to 10,398 on Dec. 31 last. The result of the past year’s 
working shows a profit of 7 per cent. on the capital expenditure. 
The Company propose to put down additional machinery, so as to 
be in à position to meet the increasing demand. 

The Jujuy Municipality have authorised Messrs. Pinto, Alviiia 
and Co. to establish electricity supply works in the town. The 
concessionaires, who pro to utilise water power in the genera- 
tion of current, have decided to commence operations almost 
m 


ly. 
The Buenos Ayres and Belgrano Tram Company have applied to 
the Municipality for leave to substitute electric for horse traction 
on their tramway system. The necessary capital for the work has 
been provided, and it is anticipated that the Council will obtain 
sanction for the change. The overhead trolley system will be 
employed, and the work of equipment will be entrusted to the 
River Plate Electric Light and Traction Company. 

The firm of Rufino Varela and Co. have submitted a proposal to 
the Municipal Council of Buenos Ayres for the electric lighting 
of the principal streets ın the city. A report on this question 
has also been submitted by Señor Abella, ex-director of public 
lighting. He estimates the cost of the necessary plant and appa- 
ratus at $3,129,100 gold, and the working expenses are put at 
$552,324 per annum. 

Ashbourne (Derbyshire).—The proposal to construct a light 
railway between this district and Derby has been revived, and the 
District Council have referred the formal notice of the promoters tu 
а committee for consideration and report. 

Ashton-under-Lyne.—Mr. S. V. Clirehugh, the consulting elec- 
trical eugineer to the Town Council, has been authorised to proceed 
with the erection cf tho electricity supply works without delay. 

Bangkok (Siam). —Mr. L. E. Bennett, an American citizen, has 
obtained the exclusive right to supply Bangkok and the suburbs 
with electric current for the next 10 years, with option of renewal 
for а further 10 years. А syndicate has already been formed by 
Mr. Bennett, and the existing electric light plant under Government 
management has been taken over. 

The Siamese Government have undertaken to construct new 
telegraph lines in their Malayan provinces. It is also proposed 
to carry out considerable extensions towards Chantaboon, one 
projected line being about 90 miles in length. 

Bath.—The Local Government Board have decided to hold а 
second inquiry into the recent application of the Electric Lighting 
Committee of the Town Council to borrow 26,860 for electric light 
e xtopsion purposes. It will be remembered that on Oct. 30 last 
Mr. F. H. Tulloch held an inquiry into the application to borrow 
£65,000—viz , £52,000 for the purchase of the undertaking of 
the City of Bath Electric Lighting and Engineering Company, and 
£13,000 for extending the area of supply. The latter part of the 
application was refused, but at an inquiry on March 5 last, when 
application was being made for sanction to borrow money for 
another purpose, the Electric Lighting Committee also applied for 
leave to borrow £6,860. Mr. J. F. Meehan thereupon wrote to 
the Local Government Board, protesting against this procedure, 
and asking for an opportunity of being present at an advertised 
inquiry." Apparently the Doard have decided to satisfy the gen- 
tleman's request. 

Birmingham. — The General Purposes Committee, who were 
recently instructed to consider the question of the purchase of the 
undertaking of the Birmingham Electric Supply Company (Limited), 
have appointed a Sub-Committee to make the necessary preliminary 
inquiries. 

The City of Birmingham Tramway Company's Bill came before 
the Select Committee of the House of Commons on Monday, and 
the entes found that the preamble of the Bill had been 
proved. 


Broom (Durham).— The Parish Council have resolved to send а 
deputation to wait upon the North Brancepeth Coal Company with 
reference to the supply of electric current for the lighting of Broom 
Park. The Bear Park Coal Company have already agreed to light 
Aldin Grange and Auton Stile by electricity. 

Carlisle.—The Town Council have made application to the Local 
Government Board for sanction to borrow £30,000 for electric 
lighting purposes. 

Carnew (Wicklow).—An attempt is being made to formulate an 
electric lighting scheme for this town. Lord Milton, who is a 
landowner in the district, has promised £450 towards the project. 

Canterbury.—The recent Local Government Board inquiry into 
the application of the Town Council for sanction to borrow £23,000 
for electric lighting purposes extended over six hours. The Town 
Clerk (Mr. Henry Fielding) presented the case for the applicants 
in an able manner. After tracing the early history of the electric 
lighting question in Canterbury, he said that as the result of 
inquiry by а Special Committee in 1895, Mr. Robert Hammond 
was appointed consulting engineer to the Council, and he was 
instructed to гр an electric lighting scheme for the town. In 
May, 1896, Mr. Hammond presented a report recommending the 
Council to proceed with the scheme for the ereetion of electricity 
supply works, and to apply for sanction to borrow £20,000 for that 
purpose. In January last it was decided to increase this sum to 
£23,000 (the amount now applied for), as the Council discovered 
that there might be some ороон owing to the limited area of 
supply originally selected, and in the revised schome provision was 
made for the extension of the electric lighting mains to the limits 
of the city. Mr. Fielding next gavo the history of electric lighting 
undertakings in other towns, and contended that the Town Council 
was the proper body to carry out the scheme in Canterbury. They 
had ha theese applications for a transfer of the Provisional 
Order, including one from the Gas Company, who were the 
principal opponents of the present application, and if a com- 
pany could make a profit, 16 was only reasonable to expect 
that the Council could also successfully undertake to supply 
electric current. Technical details were supplied by Mr. R. 
Hammond, who said the scheme provided for generating plant for 
5,000 lights, equivalent to 7,500 fixed on circuit, and storage bat- 
tery reserve capable of sustaining a load of 1,500 lights for three 
hours, or 375 lights for 12 hours. The boilers would be in dupli- 
cate. Mains were proposed to be laid in all the principal thorough- 
fares. Public lighting would be provided in those streets where 
mains were laid for private lighting. Amongst those opposing the 
project were nine gas directors, about 70 shareholders in the (зав 
Company, also several clerks and workmen employed by that Com- 
pany. Ninety-four tenants whose landlords paid the rates had also 
signed the Memorial against the application. The late gas collector 
and 18 others had signed twice. The Town Clerk wrote to the Secre- 
tary of the Gas Company for a list of shareholders, but a reply was 
received on the morningof the inquiry to the effect that the list could 
be supplied at 6d. per 100 words. Mr. Dickens, Q.C., who repre- 
sented one section of the opposition, contended that as the scheme 
was of a speculative character the matter ought to have been 
left in the hands of а company. Mr. W. Mowll said that 
his Company (Edmundsons, Limited) were at one time willing to 
pay the costs of the Provisional Order and allow the Corporation 
to re-purchase on reasonable terms. He contended that the Cor- 
poration should not run the riak of establishing municipal works, 
as it would be the cause of raising the rates. Mr. Fielding, in 
reply, urged that Mr. Dickens really represented the Gas Com- 
pany. There was no opposition in the Council, except by members 
of the Gas Company, and he contended that the opposition had 
done its best to hoodwink the public, and he saw no reason why 
Canterbury should be different to other places where electric light 
works were in successful operation. 

Cheltenham.—The Earl of Jersey and Col. Boughey held an 
inquiry at Cheltenham, on Wednesday, into the application to 
construct a light railway from Cheltenham to Cleeve. Mr. Banks 
appeared for the promoter (Mr. Thos. Nevins), and a long array 
of counsel were present on behalf of various opponents. Mr. Banks 
said that the original proposal was to construct the line from a point 
opposite the Midland Railway Station, through the streets of Chel- 
tenham, past Prestbury, and over Cleeve Hull to Winchcombe, the 
total length being about nine miles. It was deemed impossible 
at present to ask for an order sanctioning the whole scheme, 
and therefore they were only applying for an instalment, with 
the intention to apply next November for an order to com- 
plete the scheme. The town of Winchcombe, with 8,000 in- 
habitauts, was in need of improved means of communication 
with Cheltenham and Cleeve, both for passengers and for 
goods. There was at present no available method for the con- 
veyance of goods between Winchcombe and Cheltenham. The 
promoter believed that the scheme would provide a cheap and 
easy means of communication between Cleeve and Cheltenham, 
and that a very large number of people would use the line when 
constructed. Mr. Nevins intended to tind the whole of the money 
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himself. It was originally proposed to take only a small piece 
of land, as the. roads were so broad that it was possible to make 
the railway without inconvenience to anyone. Although there 
were a number of local authorities who were more or less intereated 
in the original scheme, viz., the Town Council of Cheltenham, the 
Gloucestershire County Council, the Rural District Councils of 
Cheltenham and Winchcombe, the Parish Councils of Bishop's 
Cleeve, Prestbury, Southam and Brockhampton, Winchcombe, and 
Woodmancote, and the Conservators of Cleeve Common, not one of 
them had expressed dissent. Owingto alterations in the original plans 
they would be compelled to purchase more land, but the necessary 
notices had not been given. The Cheltenham Town Council was 
strongly in favour of the construction of the line between the Great 
Western Railway Station and Cleeve Hill, and the other objectors 
included the National Telephone Company and the Cheltenham 
Gaslight and Coke Company, whose objections would be met in 
reason. The Town Council had proposed two alterations in the 
route, to which the prcmoter had agreed. After considerable dis- 
cussion the Commissioners decided that as the proper notices had 
not been served they could not proceed with the application. The 
scheme was therefore withdrawn. 


Chesterton. — ог some time past the Parish Council have been 
much excercised over the lighting question, and at their last meet- 
ing estimates for lighting the district by electricity and gas were 
submitted. Mr. Joseph Lobley, the Borough Engineer of Hanley, 
submitted the electric lighting scheme. He estimated the total 
cost of the necessary plant for the street lighting at £5,000, and if 
the Council decided to supply current for private lighting in the 
compulsory area, £1,800 additional. Consideration of the matter 
has been postponed, but it is probable that a poll will be taken in 
order to ascertain the feeling of the ratepayers. 


Chester.—The extension of the electric light mains to Boughton 
and Northgate-street has been authorised by the Town Council. 


City of London.—At last week's meeting of the Court of Common 
Council Mr. Lile stated that the Dean and Chapter of St. Paul's 
Cathedra] had given their consent to the exterior of the dome of the 
cathedral being illuminated on the occasion of the Jubilee cele- 
bration. The proposal led to considerable discussion, chiefly on 
the ground of the great erpense involved in carrying out the 
project. It was proposed that the Corporation should contribute 
the entire, or, at least, a part of the expenses of the illuminations, 
which was agreed to. The Markets Committee called attention to 
the proposed transfer from one firm to another of the concession for 
lighting the central markets by electricity, and Mr. Alpheus 
Cleophas Morton advised the Court to sift the matter very carefully, 
* as there was reason to believe that the City Commission of 
Sewers in making their oontracts for the public lighting of the City 
had effected very 5 terms." (This is contrary to the 
general understanding. he consideration of this matter was 
resumed at yesterday (Thursday’s) meeting, when it was decided 
by а majority of seven to refer the question of illuminating the 
dome to the General Purposes Committee, for them to report as to 
the „ of the рго , details of cost, &с. The City 
Lands Committee notified that the National Telephone Company 
had acquired a site on the Victoria Embankment on building lease 
for 99 years at a rental of £2,000 per annum. 


Cumbuslang.—The scheme for the utilisation of the water of 
the river Clyde in the generation of electric current for the light- 
ing of this town has been abandoned. It is now proposed to erect 
a steam station. 


Dublin.—The Select Committee of the House of Lords have 
decided that the руте of the Great Northern (of Ireland) Rail- 
way Company’s Bill for the construction of an electric tramway 
round the Hill of Howth had been proved. The projected tram- 
way will be about 5} miles long, and will have connection with the 
Great Northern system at Sutton. 


Earl's Court to Mansion House Electric Railway.— Before a 
Select Committee of the House of Commons, presided over by Mr. 
Woodall, M. P., the preamble of the Earl's Court to Mansion 
House Electric Railway Bill was proved yesterday (Thursday). 


Edinburgh.—The Electric Lighting Committee have decided to 
recommend the Town Council to extend the electric light mains to 
Murrayfield and to the tramway terminus at Newington, at an 
estimated cost of £1,500. 


Fire.—Reports have appeared of a fire which occurred on Tuesday 
at Messrs. Siemens Bros. and Co.’s premises at New Charlton, and 
quite undue importance has been given to the damage done. The 
fire originated at а wooden fence near the south-east corner of a 
field in which is stored old machinery, empty cable drums, building 
appliances, &c. It was noticed by the watchman inside the fence, 
and also by the fireman going his rounds of the works, who at once 
attached a hose to the nearest hydrant and extinguished the fire 
without difficulty. The total damage done did not represent more 
than about £6. | 


Handsworth.—The Urban District Council propose to borrow 
£2,200 for the electric lighting of the Council House, Pablic 
Library, Technical School, and other public buildings. 

Leeds.—-At the meeting of the Tramways Committee on Wed- 
nesday, the applications for the position of chief electrical engineer 
for the tramways department were considered, and it was decided 
to requeat the following six gentlemen to attend the next meeting 
of the Committee: Messrs. W. G. Bingham (London), J. Burbidge 
and J. K. Stothert (Leeds), Walter Emmott (Halifax), C. F. Fielder 
Smith (Blackpool) and W. Wood (Bristol). 

Leyton.—The statement of accounts for the year ended March 
31 in connection with the working of the Leyton electricity supply 
undertaking has been presented by the resident e'ectrical engineer, 
Mr. Н. Collings Bishop. The account to date shows а total 
capital expenditure of £17,438. The expenditure for the yeer 
under review is £653. 15s., and the receipts for the same period 
£654. As £445. 14s. bd. has been repaid on account of principal 
and interest, there is a deficit for the year. Some 28,683 units were 
sold. 

Lincoln. —It will be remembered that а difference of opinion 
exists amongst the local councillors on the subject of high-speed 
and slow-speed engines in connection with the electric lighting of 
this city. A practical demonstration of both types of engine was 
offered to the oouncillors on the occasion of a visit to the extensive 
works of Messrs. Robey and Co. last week. The councillors were 
shown engines running at 350, 200 and 80 revolutions, the former 
for use in the electric light installation at Messrs. Robey and Co.'s 
own works, the second for the lighting of the English portion of 
the city of опе кош, and the third for the municipal lighting of 
the city of Bilbao, Spain. The visit proved an interesting and 
instructive one, and will doubtless have its effect upon the decision 
of the Council when the subject of high speed or slow speed is 
finally decided. 

Liverpool The plans for the extension of the Oldham-place 
electricity station were submitted at the last meeting of the Light- 
ing Committee by the city electrical engineer (Mr. A. Bromley 
Holmes), and tenders for the work are to be obtained. The Com- 
mittee also decided to erect four arc lamps on the plateau of St. 
George's Hall, at а cost of £400. 


Llandudno.—At the meeting of the District Council on Wednes- 
day а lengthy report by Mr. А. Н. Preece on the electric lighting 
uestion was presented. Mr. Preece urged that if the Council 
esired to be iu а position to supply electric current in the 1898 
season they would have to take more energetio steps to carry out 
the scheme. In order to facilitate matters the Electric Light Com- 
mittee were given power to act. 
The Council have received notice of application for the construc- 
tion of a light e'ectric railway between Colwyn Bay and Llandudno. 


Manchester and the Telephone. —A meeting of the maloontents 
against the existing telephone service in Manchester was held in 
the Chamber of Commerce on Wednesday, when the hon. secretary 
(Mr. Percy Glass) made a statement as to the position of the move- 
ment. In recapitulating the steps taken from time to time to 
secure subscribers to the new system, Mr. Glass stated that the 
promoters had pledged themselves with the Corporations of Man- 
chester and Salford not to apply to the Postmaster-General for a 
licence until 2,000 telephones had been subscribed for. Their 
object was to break down once and for all the monopoly in the 
telephone service, and for this reason they wished to have an im- 
pregnable list of subecribers. At the present time they had 1,306 
subscribers, and all that was needed to bring the number gus 
2,000 was a personal effort on the part of the Committee. r. 
Alderman Southern said that if their experiment in Manchester 
was successful he had no doubt that other towns would follow 
Manchester's example. ln answer to a question as to whether it 
was proposed to extend the new system beyond the Manchester 
district it was stated that the proposal was to include such places 
as Stretford, Old Trafford, Bowdon, Withington and Eccles, and 
if the consent of the Local Authorities interested was obtained 
there was nothing to prevent the extension cf the system further 
afield. It was stated that the result of the meeting was an addi- 
tion to the guarantee fund of £800. 


Newington (London). —It was announced at the last meeting of 
the Vestry that the Board of Trade had decided to grant the 
Vestry’s application for a Provisional Order. 

Newmarket.—The District Council have at last decided to trans- 
fer their Provisional Order to Edmundson's Electricity Corporation. 
The terms of the transfer appeared in our last issue. 

Onchan (Isle of Man).—To commemorate the Queen's Diamond 
Jubilee, the Isle of Man Tramways and Electric Power Company 
have offered to supply cutrent for lighting this village electrically. 

Oswestry.—The Town Council have decided, on the recommen- 
dation of the Sanitary Committee, to introduce the electro-motor 
pump system for the disposal of [the sewage of the Bridge-terrace 
district at a cost of £264. 
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Paisley. The Town Council, who are making considerable pro- 
gress with the erection of their electricity supply station, have 
already let most of the contracts, including that for the supply of 
arc lampe, which has been given to the Brockie Pell Company. 


Richmond (Surrey).—The Lighting Committee of the Town 
Council recently approached the Richmond (Surrey) Electric Light 
and Power Company with a view to obtaining terms for the electric 
lightiog of 4 small district, in order to enable the Committee to 
decide as to the feesibility of ultimately lighting the chief streets 
by means of arc lamps. The Company, however, declined to 
adopt the Committee's suggestion, but offered to erect 20 arcs and 
supply current at £26 per lamp per annum. The Company's offer 
was not accepted. 

Rowley.—Mr. Sellon, representing the British Electric Traction 
Company, attended at the last meeting of the District Council in 
connection with the proposed construction of а light railway to 
Cradley Heath, and gave particulars of the Company's proposals. 
It was decided to call a town's meeting to discuss the matter. 

Salford.—At the meeting of the Town Council on Wednesday 
RS rum of £850 was voted for the electric lighting of the Town 

Shoreditch (London).—The seal of the Vestry has been affixed 
to the contract with the Electric Free Wiring Syndicate for the 
free wiring of premises for the electric light. 


Sittingbourne.—The Waterworks Committee are making inquiries 
iato the cost of introducing the electric light at the waterworks. 


Sunderland.—The Town Council have decided, on the recom- 
mendation of the borough electrical engineer (Mr. J. F. C. Snell) 
to adopt the ‘‘ maximum demand system ” of charging for electric 
current for all future consumers. We understand that a number 
of the present customers of the electricity department have also 
intimated their intention of adopting the system. The Council 
have resolved to erect 50 arc lamps in the principal streets of the 
town, and, as stated in our last issue, it has been decided to extend 
the mains to the north side of the river, where one consumer has 
already applied for 140 н.р. for motor purposes. 

Stafford.—The Staffordshire County Council have agreed to 
accept the modified terms of the Town Council for the supply of 
electric current for lighting the County Buildings, Judges' House 
and Eastgate House, and the county surveyor has been instructed 
to obtain specifications and tenders for wiring the Assize Courts, &c. 


Telephone Facilities.—An arrangement has been come to 
between the National Telephone Company and the Postmaster- 
General in connection with the calling of Post Office express mes- 
sengers, which facilities will be placed at the disposal of telephone 
subscribers in the London postal area after June Ist next. The 
arrangements incl: d з the transmission over the postal telegraphs of 
а telephono message and delivery of same as а telegram, or its 
delivery as an express letter, or its conveyance and delivery as an 
ordinary letter; or the telephone can be used for securing the 
services of a Post Office express messenger. This service is to be 
available day and night, Sundays and holidays. A deposit has to 
be lodged by subscribers with the Company in a similar manner to 
that regulating the sending of telegrams by telephone at the present 
time. These facilities should prove of considerable service. If 
the scheme is carried out with anything like thoroughness, this 
latest development of sympathetic working between the Company 
and the Department will be watched with interest. Subscribers can 
obtain a circubr giving the list of post offices connected with the 
metropolitan exchanges and the exchanges whose subscribers have 
the advantage of the new arrangement. 


Thanet.—The adjourned inquiry into the application of the Isle 
of Thanet Light Raiiway (Electric) Company for authority to con- 
struct a system of light railways in the Isie of Thanet was resumed 
on Friday. Purticulars of the earlier stages of the inquiry were 

iven in our last issue, and on the Commissioners taking their seata 
it was announced that arrangements had been arrived at between 
the promoters and the Corporations of Ramsgate and Margate and 
the Urban and Rural District Councils of Broadstairs, and conse- 
Ten the opposition of these bodies would be withdrawn. The 
estgate District Council persisted in its opposition to the scheme, 
and it was therefore decided to abandon the Westgate section of the 
proposed line. After evidence had been given on behalf of other 
nents of the scheme it was decided to adjourn the inquiry. 

e Chairman announced that no further evidence would be taken 
locally, and that when the various local governing bodies had pre- 
sented their reports, the Commissioners would reconsider the 
modified scheme. It is much to ba regretted that a rising seaside 
resort like Westgate should, after the objections of its more import- 
ant neighbours had been satisfactorily met, continue to offer oppo- 
sition to à project which must ultimately be carried. The extension 
of the railway on from Margate to Westgate seems an essential to 
the complete success of the proposed railway. 

Walsall.—The Town Council have decided to adopt the altera- 
tion in the price of electric current set cut in our last issue. 


Although an attempt was made to postpone the matter, the pro- 
рова] was adopted by а large majority. 

West Ham.—Comparatively little progress has been made with 
the Corporation's electric lighting scheme, and at the last meeting 
of the Town Council the report of the electrical engineer (Mr. J. J. 
Steinitz) stated that as matters stood at present it was unlikely 
that the accounts for the first year's supply of current could be 
presented for two years yet, and when they were presented he was 
afraid the electricity department would be shown in а very un- 
favourable light, as the establishment charges for the three years 
would haveto be provided for, as well as the interest and sinking fund 
for at least the capital expended this year, while they were earning 
nothing. This state of affairs would press very hard on them, as it 
was unlikely that the result of the first year's working would enable 
them to pay interest and sinking fund for that year alone. Owing 
to the delay in let: ing the contract for the erection of the electricity 
station buildings, it would bə impossible to commence the supply 
of electric current before next sutumn. After some discussion it 
was decided to leave the matter in the hands of the borough engi- 
neer and the electrical engineer to make tho best practicable 
arrangements. | | 

Weston-super-Mare.—The District Council have instructed the 
Lighting Committee to consider and report upon the advisability of 
establishing eloctricity supply works in this town. 

Willesden (London).—The District Council have instructed Mr. 
W. H. Trentham, M. I. M. E, consulting engineer, at a feo of 25 
guineas, to report as to the best area for electric lighting, and to 
furnish the Council with an estimate of the capital outlay, together 
with the probable revenue and working expenses. The population 
of the Willesden district is nearly 100,000. 

Windsor.—In connection with tho Jubilee, а new waiting room 
is being erected at the Windsor Station. It is to be lighted elec- 
trically, and is ultimately to be а permanent addition to the station. 
The installation is to be carried out by the Windsor and Eton 
Electric Inatallation Company. 


Withington.—The District Council have already given notice of 
opposition to the scheme for the construction of a light railway 
between Barton-upon-Irwell and Chorlton-cum-Hardy. It was 
announced at the last meeting of the Council that the application 
for a Provisional Order had been acceded to by the Board of Trade. 


PATENT RECORD. 
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A record of Applications for Patents and Patent Specifications Published 
ts compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-làne, N. C., from whom any information on 
the subject may be obtained, ` ` 


APPLICATIONS FOR PATENTS. 


Note.—The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Spœriſicut ions. 
The names within parentheses ате those of communicaters of inventions, or 
where complets specifications accompanies application an asterisk tx suffized, 

April 12, 1897. | 
9,222. Е. HasrAM. Derby. Improvements in and relating to the cover- 
ing and facing of electric wires. 
W.RownorHAM. London. Improvements in primary batteries. 
H. W. Нлхрсоск and A. H. Dykes, London. Improvements in 
recording telegraphic receivers. 
Sir C. S. Forges, Bart. London. 
secondary batteric:. 
April 13, 1897. 


9,276. 
9,295. 


9,317. 


Improvements in plates for 


9,325. B. M. Drake and J. M. Gonnau. London. Improvements in 
electric signa or illuminations. 

9,348. E. J. M. Вснккпех. London. Electric locks, 

9,550. G. T. Cannon. Kent. Improvements in eleetrie incandescent 


lampa. | 

J. A. SIRCLAIR. London. Improved means for lighting by ell c 
tricity and incandescence. 

V. A. FY N. London. Improvements in electro-magnetic clutches 
or couplings.” 

W. р. Тномрѕох. Liverpool. Improvements in ог in connection 
with constant current generation and regulation. (T. II. Hicks, 
T. S. White and Т. Friant, United States.) 


R. R. vox Berks aud J. ҢЕСОЕН. Holborn. Improvements in 
pressing electric collector brushes and the like articles. 
J. Н. McLean aud C. BunsET. London  Improvemonts in 
secondary batteries. 
A. F. Berry, London. Improvements in electrical transformers“ 
April 14, 1897. . 


9,387. 
9,425. 
9,435. 


9,442. 
9,456. 
9,457. 


9,533. H. J. Мстл. London. Improvements in and relativy to reflectors 
| for electric glow lamps. 
9537. P. B. BoswonTH. London. Lnprovements in commutator truiag 


devices,” 
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9,561. 


9,563. 
9,564. 


9,586. 
9,587. 


9,594. 
9,597. 


9,616. 
‚9.651. 
9,615. 


9,707. 


9,708. 


9,748. 
9,770. 


9,779. 


9,800. 


9,803. 
9,805. 


W. D. Hunter. London. Improvements in the means for con- 
trolling carbon feeding mechanisms for electric lamps. 
H. T. Cueswricut. London. Improvements in or relating to plates 
for secondary batteries or accumulators.” 
W. J. Davy and О. Taomas-Davigs. London. Improvements in 
apparatus for the raising and lowering of are lamps. 
April 15, 1897. 
C. W. G. LITTLE and A. J. IRELAND. Lincolnshire. Improvements 
in current-collecting apparatus for electric tramways. 
EVERSHED AND ViaNoLES (Limiten) and 5. EVERSHED. 
Improvements in electric measuring inetruments. 

A. LINDLEY. Manchester. Improvements in electric switches. 

W. H. VAUGHAN and T. Foster. Manchester. An improved 
electric reversing switch, with liquid resistance. 

H. J. G. Pessers. London. Improvements in and connected with 
coin-freed apparatus for administering electric shocks. 

J. рохн. London. A new or improved plate for accumulators or 
electric storage batteries. 

L. A. A. HENNEQUIN. London. 
with electric clocks. 


London. 


Improvements in and connected 


О. T. BLATHY and K. Kanno. London. Improvements in alter- 
nating-current motors.“ 
О. T. BLATHY and K. KAN DO. London. Improved method of and 


means for preventing disturbances in telephone circuits by alter. 
nating current installations.“ 
April 17, 1897. 

G. E. TayLor and J. Eck. An improved method of protecting, 
supporting and carrying electric conductors and other wires. 

J. Warsu. London. Improvements in gas lighting and electric 
lighting for magnifying purposes, and the application of same to 
lighting in general. 

Р. Jou. Bristol. А contact-breaker for use with an induction 
coil or other similar purposes. 

C. pg Ricaris. London. A new or improved process and 
apparatus for ascertaining, indicating and recording by electricity 
the existence and position in the earth of metalliferous layers or 
deposits and of liquids in motion. 

H. E. DE R. pg Lavison. London. 
depolarisation effected by heat. 

A. GENTZSCH. London. Insulating materials for electrical pur- 
poses. 


A voltaic battery having its 


SPECIFICATIONS PUBLISHED. 


Мотв. АП Specifications can now be obtained at the uniform price of 
84. each. 


8,254. 


8,988. 
9,284. 


9,288. 
9,555. 


9,832. 


9,964. 


9,974. 
9,976. 


10,017. 
10,472. 
10,718. 


10,906. 
11,212. 
11,801. 
11,981. 


12,550. 


15,447. 
15,834. 


18 839. 


21,956. 
22,893. 
25,665. 


25,816. 
25,560. 
21,262. 


29,107. 
29,306. 


1896. 

BuRCHARD (Webber). Prepayment meters for gas or other fluid 
or for electricity. 

THOMPSON (Wheleaa) Arc lamps. 

WALTON. Automatic apparatus for switching gear of electrical 
transformers and other electrical circuits. 

Marr. Telephone receivers. 

CLARKE. Electric burglar and other alarms. 

KixcsBURY (Western Electric Company). 
exchange. 

NISBETT. 

BINSWANGER and BELL. 

DiNswANGER and BELL. 
therefor. 

Davy. Electric arc lamps. 

GmNDLE. Active material for secondary voltaic batteries, 

Tupor. Manufacture of positive lead electrodes for electric 
accumulators. | 

КїхабёАкр. Electrical traction. 

CLARK, Dry cells for galvanic batteries. 

KATZENSTRIN. Sockets or holdera for electric incandescent lamps 

Lorrain (Pfatischer, Hosmer, and Binney). Electrical indicating 
apparatus for ships’ steering gear, guns, and the like. 

Lurascat, Electrical circuit closing thermometers. 

Francis. Brush holder to be used on dynamos and motora. 

OUTHENIN-CHALANDRE. Electrolysis of soluble salts, especially 
applicable for the production of chlorine. 

GiLHESPIE, Electrical apparatus for railroad and fog signalling 
to be used in conjunction with the present system of railroad 
signalling. 

JULIEN. Electric accumulators. 

SaTCHWELL, Incandescence clectric lamps. 

Moore. Telephone transmitters. (Date applied for under Inter- 
national Convention, May 11, 1896.) 

JOHNSON (Greenfield). Conduit tubes more expecially suitable for 
electrical conductora. 


SNYDER., Coating, covering, or amalgamating of metals with 
metals by the aid of electricity, and apparatus therefor. 


Von BunawarL and OFENSCHUsSSL, Primary electric battery. 
Hitt. Telephone exchange. 
Heit. Secondary batterics. 


Telephone systems of 


Electric cables. 
Electrical switches. 
Hand telephones and compound switches 
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COMPANIES’ MEETINGS AND REPORTS. 


Western and Brazilian Telegraph Company (Limited), 


The thirty-third ordinary general meeting of this Company was held at 
Winchester House, Uld Broad-street, London, E.C., on Friday, May 14th, 
under the presidency of Lord Richard Н. Browne. | 

The SECRETARY (Mr. R. M. Cunningham) having read the notice 
convening the meeting, and the minutes of the last ordinary and extra. 
ordinary meetings, held on November 12th and February 1500 last, 

The CHAIRMAN said : Gentlemen, I want first of all to express my re- 
gret at the absence of our Chairman, Mr. Audrewa, and the more so 
because it is occasioned by ill-health. I ain sure that all the shareholders 
will also regret his absence. It has been customary for him to explain our 
affairs at our meetings for so many years. Iam glad, however, to say that 
he ія improving in health, and I hope that he will now be able very soon 
to resume his ordinary duties. (Hear, hear.) I have been deputed to 
take his place to-day, and I must ask for your kind indulgence for any 
shortcomings, as, of course, I am not so able to perform the duties of this 
position as Mr. Andrews. My first duty is to move the adoption of the 
report and accounts. The receipts for the half-year ended December 
3lst last amount to £71,315, as against £80,515 in the corresponding 
period of 1895. The decrease, therefore, in round figures, is £9,000, and 
of this £4,960 is due to local traffic, and the balance of £4,196 is through 
the falling-off in international traffic. I may just lay before you one or 
two of the principal causes of this diminution. In the first place the cable 
between Rio and Bahia was down for about four weeks in September. 
You are aware that the cable there is doubled, and, unfortunately, both 
cables were down at the same time. It is, of course, a comparatively un- 
usual occurrence for both cables to be down simultaneously ; in fact, one 
of the reasons for the laying of the second cable was to ensure that one 
line shoukl always be working in the event of an accident to the 
other. When these breaks were repaired, which was done at the end of the 
period I have mentioned, it was not sufficiently clear what had caused 
them. Theories had been started that there was a submarine earthquake. 
I do not say that that was во, but that was the theory for both cables being 
down at the same time. We also had several interruptions in the northern 
stations between Pernambuco and Para. They occurred on several 
occasiona, and more or less disturbed our traffic. We have also had a 
further increased loss on exchange this half-year. Besides that, although 
it is indirectly affected by the same cause, I may call attention to the fact 
that no dividend was paid on the Platino shares held by this Company. 
You are aware that we own the greater part of the shares of that Company, 
which is practically a continuation of our system. At the corresponding 
period last year we received a dividend on these shares of £4,618. 
That loxs, as I have intimated, was due to the same causes that interrupted 
our traffic—the breake in our cables. At the same time there were certain 
other causes which adversely affected us. There were considerable disturb- 
ances in Uruguay, and there is also very severe competition in the land 
lines, advantage being taken of any difficulty on our part. — This loss to us 
looks heavy, but still I do not think that the outlook is altogether as bad 
as the loss might indicate. In fact I think we have cause for & certain 
amount of encouragement. Up to the present moment this year we 
have had in the Platino Company a very substantial increase in receipt: 
compared with those for the corresponding period of 1896, which period 
you must recollect was not that in which our cables were down ; that was 
earlier. I have the particulars here if anyone would like to see them, 
but perhaps it is enough for me to say that the receipts of the Platino 
Company show a very considerable improvement —an improvement of over 
50 per cent. as compared with those for the corresponding period of the 
previous year. There is a slight increase of £38 in the working expenses, 
but in the total expenses of the period there is one very heavy item —namely. 
the hire of the steamship “Buccaneer.” The amount chargeable against the 
revenue of the half-year on that account is £3,570. . This is a purely 
exceptional expense, and one which is not likely to recur, I hope. The 
cause of it was this: the “ Norseman,” which had been doing her work 
there uninterruptedly without coming home from the first time she went 
out, evidently wanted a complete overhaul. It must be remembered tbat 
the work of these cable ships in picking up and repairing cables is by no 
means slight ; the work is a severe strain on the vessels, and from time to 
time any ship so engaged requires repairing. She was sent home for that 
purpose, and we were obliged temporarily to hire the“ Buccaneer " ; but 
that is an exceptional expense, as I have said, and is one that ія not likely 
to occur again. The fourth paragraph of our report deals with the deben- 
ture reorganisation scheme. This does not come into our accounts this 
year, although it to some extent, I think, affects them. At the same time 
we have thought it wise to refer to this matter in our report, because it 18 
so beneficial to our Company. It will affect this year's accounts 80 very 
largely that I am anxious to say a few words about it in order to justify 
what I have already said, that things are not so bad as they look out- 
wardly. The old debenture issue was £450,000, bearing 6 per cnt., and 
there was an annual charge on our revenue in connection with them of 
£38,200 for interest and sinking fund. By means of that sinking fund, 
from the date of the creation of these debentures to the present time, We 
have drawn and paid off £111,200, so that there remains now a balance of 
£338,800, which would still have to be drawn, and under the old arrange 
ment they would have been drawn by the year 1910, but still retgining 
a charge on us of £38,209 a-year. By this new scheme our position P 
materially altered forthe better. We have created £400,000 of 4 per cent 
Dehenture stock, and, as every one knows, Debenture stock is more педойа- 
ble and more easily handled and dealt with than debentures. This stock 
runs for a much longer period —up to 1967, and the annual charge is only 
£18,159 for interest and sinking fund combined ; that is to say, in other 
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words, that we are by this operation saving £20,000 a-year of our profits for 
the Company. I may mention that the new issue has been a very great 
success, having been taken up by the old debenture holders most warmly and 
liberally. We have received debentures in exchange to the amount of 
£528,500 out of the £338,800 I mentioned, leaving only a nominal £10,500 
of debentures not exchanged. We may, however, possibly have more 
debentures coming iu for exchange from people, for instance, who are 
abroad and have not received their circulars, Some of the debentures also 
are in trust, and trustees are not always at liberty to deal with them, but 
as long as any remain we shall have to continue our annual drawings until 
the whole amount is extinguished. The annual drawings, however, will 
eutsil no extra expense on us, because the debentures not exchanged will 
not be drawing their interest under the new issue. We must pay them 
their interest as long as they exist under the old régime ; and as regards 
the drawings, the whole of the debentures we now take in or purchase 
back from the holders to issue against them the new stock—the whole of 
these and those that are still out are kept in a bag by the notary ; those 
which are drawn are extinguished from time to time. There is a small 
item of £4,935 at the credit of the Redemption Debenture fund, but there 
being no further requirement for this, the Directora propose to place it to 
reserve fund. I think you will approve of that measure as а wise and 
prudent one. Paragraph 5 of the report deals with the balance of the 
revenue account, the dividend, &c. The balance to the credit of this 
account is £36,684. That includes, of course, the amount brought forward 
from last year. Of this the debenture interest for the half-year (I am 
dealing with the last half of 1896) absorbed £10,671. The Directors have 
placed £5,000 to reserve, and we now recommend for your adoption the 
payment of a dividend of дв. per share, making with the 3s. you received 
ast June, a total payment of 6s., or 2 per cent. for the year. If that is 
adopted it will leave £6,405 to be carried forward to next half-vear. As re- 
gards the loss in exchange, which we have always talked a good deal to you 
about, I find from stray conversations with shareholders that some of the 
shareholders do not understand or appreciate how much this question 
really affects us. I should, therefore, just like to put before you 
roughly and briefly what our position would be if there had 
been no loss by exchange—if exchange had been at par. The loss in 
exchange for the whole year on the Western and Brazilian lines was 
E39, 500, and on the Platino lines £23,038. That is to say, our loss in 
exchange for the past year was £62,338. Had there been no loss in 
exchange we should have had this amount, in addition to what we now 
have, available for distribution in dividend, or for increasing the reserve 
fund, or for whatever the shareholders might decide to do with it. In 
other words, we should have been able to place £3,000 or £4,000 more to 
reserve, and to have given you a further 4 per cent. dividend, making in all 
6 per cent. for the year. That would have been our position if the ex- 
change had been at par. I merely mention thia, and make a little point of 
it, because there is an old phrase which says that He who excuses him- 
self accuses himself.” That, however, is not the case here. I want to put 
before you clearly that this concern is managed with every possible 
economy, as I honestly believe, and that the real reason why you are not 
receiving the fine dividend of 6 per cent. is one which is entirely beyond 
our control namely, the price of gold in South America. One word 
more about the loss by exchange. In the year 1889 exchange with Brazil 
was 2741. English to the milrei. It has steadily and gradually gone down 
since that date until, in the year we are dealing with—1896—the average 
was only 82d. In fact, exchange has gradually gone down to one-third of 
what it was eight years ago, and that corresponds very much with your 
2 per cent. dividend in comparison with one of 6 per cent. То this 
moment the fall in the price of gold has still continued, and exchange is 
now 73d. I should not like to commit myself with a country like Brazil 
to any speculation or estimate as to what it may be in the future. We 
state in paragraph 8 that there is no change in the position of affairs 
between the Government of Brazil and the Company as to the purchase of 
the cables" We therefore have nothing to report about that matter. То 
give you an idea of the amount of work that is transmitted over these 
cables, I may mention that in 1896 we carried 35,995,785 words, and 
in the year 1895 we carried close upon 4,400,000 words. Those 
fgures represent an enormous amount of work, and considering the 
traffic passing over the Company's lines, I think that the Board may 
claim that the whole affair is well aud cheaply administered by our 
representatives out there. I think that they do their work thoroughly 
well. Asto the prospects of the Company for 1897, much depends whether 
we have our cables down or not. Everything is working well now. We 
have one interruption at present, but it is not serious, and if we have no 
serious breaks in the year, there will be, as far as we can see, a considerable 
increase in our traffic. We shall also have the saving on the Buccaneer.” 
On the other hand there is this question of exchange, and therefore I do 
not like to make any sort of estimate or prophecy as to what the result of 
this year’s working will be. I now propose— 


“ That the report and accouis to the 31st December, 1896, now submitted, 
be and the same are hereby approved and «dopted, and that a dividend of 3s. 
per share, free of income tax, making with the intcrim paid in November last 
"a aid cent. for the year 1896, be and the same is herchy declared, payable 
to-day." 


Mr. D. Н. GOODSALL : I will second the resolution. I should also like to 
refer to one very important matter, namely, that at the last Telegraph 
Conference, held at Budapest, it was resolved that what is called the effec- 
tive franc should be instituted. In countries where gold is at a premium 
or the currency is at a discount, as in Brazil, we have had to take payment 
for messages in the currency, and when we come to convert that currency 
into gold to remit to England, we have found that we had to give three 
milreis of paper to get one milrei of gold. The Conference decided that 
that was unjust to the compenies, and agreed to a clause to the effect that 
in future the franc should be collected in gold, so that if the currency was 


at а discount, as it is in Brazil, telegraph companies should be authorised to 
collect enough currency to give them the gold. That means to us that we 
shall collect about three milreis of paper so as to give us the gold we want 
to remit to London. That will come into force on the July 1st. 

Mr. PETO congratulated the Chairman on his very clear statement. He 
greatly regretted the absence from the meeting of Mr. Andrews, whose 
illness, he thought, was probably greatly owing to the anxiety and worry 
he had had in connection with the Company’s affairs. He believed that 
the unfortunate question of the loss by exchange, which war beyond any 
one’s control, had had much to do with the illness of Mr. Andrews. He 
desired to thank Lord Richard Brown very much, for he believed that it 
was at that gentleman’s initiative that the new debenture arrangement 
had been carried out. It would be remembered that he himself, many 
yeara ago, ventured to make a suggestion in the same direction, but 
Mr. Bompas (the Company's solicitor), whom he had known for many 
years, said that the idea was all right, but that there were legal difficulties 
which could not be got over. He was, however, glad to be able to con- 
gratulate Mr. Dompas on having surmounted these difficulties. The figures 
given to them by the Chairman as to their loss by exchange must. depress 
tliem very inuch ; but when they remembered that Brazil was about four 
times the extent of the whole of Europe, they must see that it was а 
country of very great resources. He was sanguine enough to think that 
at next year's meeting the Chairman would have a very much better story 
to tell them. | 

Mr. GEORGE ENNIS said he presumed that the whole of the deben. 
tures exchanged would be withdrawn from the scope of the annual 
drawings. If that were so, the process of extinguishing the remainder 
would be very short. 

The CHAIRMAN: The position is this—that we have not the power 
of extinguishing the whole issue until we have got them allin. There- 
fore those which have not already been drawn by means of the sinking 
fund and the ordinary process of drawing must remain in existence. We 
have purchased debentures from the holdera, who have received the new 
Debenture stock in exchange. The debentures which have been bought 
are locked up in our coffers, and they have to rank in the drawinga pari 
passu with the £10,000 of debentures outstanding. The majority of the 
debentures drawn will be among our £328,500, and as regards these it will 
simply be a book transaction. No cash will pass in this case. It is only 
in respect of those debentures which are outstanding that are drawn and 
paid off that we shall have to pay cash. I may also say that no interest 
is paid on the debentures we hold ourselves. He then put the resolution, 
which was carried unanimously. 

Resolutions were afterwards passed re-electing the retiring Directora, 
Mr. C. W. Earle and Mr. Goodsall, and the Auditors, Messrs. Turquand, 
Youngs, Bishop and Clarke. 

Mr. PETO then proposed a vote of thanks to the Chairman and Directors, 
the Managing Directors and staff, and the staff in Brazil. 

A SHAREHOLDER seconded the motion, which was carried unani- 
mouely. 

The CHAIRMAN : On behalf of my colleagues and myself I beg to 
return you our most sincere thanks for your vote of confideuce, as I may 
call it, in us It is by no means a light duty that we have to discharge 
duriug these troubled times, and I think the efforts of your Managing 
Director and of the Secretary are specially worthy of commendation. 
Mr. Cunningham is so thoroughly acquainted with everything connected 
with our affairs that he has been most invaluable to me in the absence of 
our Chairman, for whom I have had to act. In fact, I could not have 
done the work without the Secretary's assistance, 

The proceedings then terminated. 


„ West India and Panama Telegraph Company 
(Limited). 

The fortieth ordinary general meeting of the members of this Company 
was held at Winchester House on Wednesday, Mr. C. W. Earle presiding. 

The SECRETARY (Mr. R. T. Brown) read the notice calling the meeting, 
and the minutes of the previous meeting, the latter being confirmed and 
signed as correct. | 

The CHAIRMAN: Gentlemen, notwithstanding an exceptional feature 
in our report, that is an increase in the traffic returns, we cannot congratu- 
late ourselves on the prospects disclosed in the remaining part of that 
document. You are probably aware of the extraordinary state of depres- 
sion of trade and commerce from which the West Indies are suffering, and 
so alarming had the condition of things become that in the beginning of 
the year a Royal Commission was sent out to inquire into the cause of 
that great depression, and to see if anything could be done to remedy 
it. That Commission has returned, and is now considering its report, 
which is looked forward to with great anxiety by those who are 
deeply concerned and interested in those colonies. I believe at 
the beginning of the century the trade of the West Indies was 
responsible for 25 per cent. of the whole external commerce of this 
country. The West India Colonies have had many vicissitudes. First 
of all was the abolition of slavery, and secondly, if I recollect rightly, 
was the introduction into England, on equal terms, of the slave-grown 
sugar of Cuba; but the heaviest blow has been caused by the foreign 
bounty system in respect to beetroot sugar. That has knocked down the 
price of cane sugar to a ridiculously low figure. One curious feature of this 
policy is that the foreign governments that subsidise in that way the beet- 
root industries practically pay the most of the sugar bill of this country. 
Thus we find that, while the ordinary sugar—that used by the mass 
of the people—is sold here at about 14d. per pound, in France and in other 
countries 4d. or more per pound has to be paid for it. The tele- 
graph is the handmaid of the commerce of the countries that it serves, 
and with the abeence of prosperity in the West Indies our position, 
of course, cannot be very roseate. 
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In paragraph three we refer to the cost of repairing cables, which, if you 
eliminate the cost of carrying out a supply of cable this time last. year, 
shows no very serious increase in that expenditure. There were several 
interruptions during the half-year. The weather happened to be extremely 
bad in the West Indies, and it requires-—especially in deep water, where 
many of our repairs had to be macdle-—calm weather before you can success- 
fully raise the cab:e to the surface to effect those repairs, some of which 
occupied a longer time than usual owing to the boisterous weather prevail- 
ing. We are uow somewhat anxious about the fate of what we call our 
* chord " line (St. Croix— Trinidad), laid by this Board in 1875. It has been 
22 years under water, and has not cost us very much for repairs. It lies 
in very deep water, but the action of the sea on the wires has so weakened 
the cable that we bave hitherto failed to raise and repair it. The ship is 
now waiting for fine weather, so as to resume repairing operations. We 
cannot say anything about what the result will be until she carries out 
her further investigations. 

When talking of the decay of West Indian commerce, 1 remarked 
that the West Indies were suffering from foreign competition. Well that, of 
course, indirectly affects us. But over and above that we have а telegraph 
competition of our own to face, and our report goes very fully into the 
present position of that competition. The French Government of late 
yeara has been, for political reasons, extremely active in the construction 
of telegraph cables. They felt, no doubt, that they let English Com- 
panies step in before them, and from tactical considerations, seeing that 
formerly they were obliged to carry on communication with their colonies 
through English cables, they have given large subsidies or inducements to 
French Companies to undertake cable schemes, One of them has been 
in connection with Guadeloupe and Martinique, and thence across the 
Atlantic from New York. We have had to reduce our rates in order to meet 
this competition as far as it affected us. The French cable between San 
Domingo ard Martinique has been interrupted for some time, and as far 
as we can ascertain, the subsidies have been paid to that Company, 
although that cable has been interrupted since 1895. I mention this circum- 
stauce to show how difficult it is for us, who are fined by some of our 
Colonies for any interruption, to compete with foreign Powera that treat 
their enterprises 80 liberally in comparison. 

Well now, gentlemen, with regard to the election of another Director to & 
seat at the Board, as announced in the report, I feel that some little explana- 
tion is due to you after the Board's hitherto self denying action in not 
filling up vacancies. Mr. Andrews, I am sorry to say, is not able to be 
here to-day, because he became very ill from overwork in the early part of 
the yesr, and hia doctors recommend him to take three or six months entire 
rest. The Board, therefore, with the exception of Mr. von Chauvin, who 
represents the International Company, is reduced to Mr. Holmes and my- 
self, and as neither of us is quite a boy—I will not say which is the older 
we thought it was a dangerous position for the Company to be in, if any- 
thing should happen to either of us, and we thought, as a matter of precaution, 
it was better to elect another gentleman to a seat at the Board. Mr. 
Kingsford has been connected before with this Company, not asa Director, 
but on two occasions he visited the West Indies as our representative, 
and successfully conducted negotiations there to our benefit. In con- 
nection with those negotiations he had to fully study the circumstances of 
the Company, and we therefore thought we could not «lo better than to, 
elect him. Being a barrister, he has had the advantage of a legal training 
and is thoroughly posted in all our affairs, We are extremely sorry to 
be deprived for the time being of the great experience and wisdom of Mr. 
Andrews, who is one of the oldest managera of telegraph companies that 
exist. With regard to the accounts, there is very little for me to say, 
They are practically the same year after year. 

The CHAIRMAN concluded by moving the adoption of the report and 
accounts and the payment of a dividend of 6s. per share on the First 
Preference shares and 6s. per share on the Second Preference shares, and 
6d. per share on the Ordinary shares. 

Mr. HOLMES seconded the motion. 

Mr. MARTIN asked whether the Directors had lately appealed to the 
Colonial Office with the view of getting a grant, sccing that the trade 
depression in the West Indies is so great. 

The CHAIRMAN replied that they had done so over and over again, 
but without effect. 

The motion was then agreed to nam, con. 

Mr. KINGSFORD proposed, and Mr. VON CHAUVIN seconded, the 
re-election of Mr. Earle to his seat at the Board. 

The resolution was carried unanimously, and the Company's auditors 
having been re-appointed, the proceedings concluded with the passing of a 
vote of thanks to the Chairman, Directors and staff. 


— —F‚—-— —— — 
NEW COMPANIES, STATUTORY RETURNS, &с. 


— — 


ACCUMULATOR SYNDICATE (LIMITED).—This Syndicate was registered 
on May 13, with a capital of £30,000, in £1 shares, to manufacture, sell 
and deal in batteries, accumulators, cells, motors, omnibuses, vans, &c., and 
to carry on the business of electrical engineers, electricians, suppliers of 
electrieity, &c. "The first subscribers, with one share each, are: Hugh R. 
Leach, A. J. Leese, F. Sidney, A. North, O. L. Richardson, J. H. Ireland 
and E. Howard. 

HENRY BOTTEN (LIMITED). —This Company was registered on May 6, 
with a capital of £10,000, in £1 shares, to acquire and carry on the busi- 
ness of an electrical and mechanical engineer and manufacturer of and 
dealer in electric, magnetic, telegraphic, telephonic, pneumatic, hydraulic, 
automatic, signalling and other appliances, indicators, and apparatus, now 
carried on by Henry Botten. 

CORBRIDGE ELECTRIC LIGHTING COMPANY (LIMITED). —This Com- 
pany was registered on May 12, with a capital of £4,000, in £5 shares, to 


carry on at Corbridge, Northumberland, and elsewhere, the business of 
electricians, electrical and mechanical engineers, suppliers of electricity, 
electrical apparatus manufacturers, and the general business of an electric 
light company in all its branches. The subscribers, with one share each, 
are: Thomas G. Usher, electrical engineer, A. Balkwill, W. Ferguson, 
A. W. Price, W. Whyte and D. Stephens. The first Direetors are: 
Harry S. Edward, Charles F. Armstrong, William Ferguson and Thomas 
G. Usher (Managing). 

РВЕНОН IMPROVED ELECTRIC GLOW LAMP SYNDICATE (LIMITED).— 
This Company was registered on May 6, with a capital of £2,500, in £1 
shares, to acquire, develop, work, and deal with certain patents and inven- 
tions relating to the construction of electric lanips, to enter into an agree- 
ment with the Improved Electric Glow Lamp Company (Limited), and to 
carry on the business of electrical engineers, manufacturers, and con- 
tractors within France and her colonies. The firat subscribers, with one 
share each, are:—Albert Barnes, electrical engineer; F. L. Alexander, 
B. Clasen, Н. G. Hine, S. Crossley, R. McO. Inglis, and E. Thormahlen. 


HAMPSHIRE LIGHT RAILWAYS (ELECTRIC) COMPANY (LIMITED).— 
This Company was registered on May 17, with a capital of £1,000, in £1 
shares, to promote and obtain the necessary authority to make and main- 
tain railways and tramways in the County of Hampshire and elsewhere, to 
acquire, maintain and work tramway, omnibus, railway and electrical 
undertaking, and to equip stations for the generation and supply of elec- 
tricity. The subscribers, with one share each, are: George Richardson, 
metal broker, G. F. Fry, J. P., William M. Murphy, civil engineer, J. B. 
Glenn, E. Lazarus, A. Beattie, J.P., and J. Glenn, civil engineer. 

HENRY Р. JOEL AND CO. AND THOMAS POTTER AND SONB UNITED 
(LIMITED).—This Company was registered on May 7, with a capital of 
£20,000, in 10,000 shares of £1 each, and 1,000 Preference shares of £10 
each, to acquire the business of electrical and mechanical engineers hitherto 
carried on under the style of Henry F. Joel and Co. and the business 
of art metal workers and general engineers formerly carried on by Thumas 
Potter and Sons (Limited), and latterly by Henry F. Joel and Co., and to 
carry on the business of electrical and mechanical engineers, suppliers of 
electricity, art metal workera, and manufacturers of and dealers in signall- 
ing apparatus, telegraphs, telephones, speaking tubes, electric and pneu- 
matic bells, lightning conductora, speaking tubes, electric and pneumatic 
bells, lightning conductors, &c. "The firat subscribers, with one share each, 
are :— Henry F. Joel, electrical engineer ; Thomas W. Potter, engineer: 
H. Saunders; William F. Smith, electrical engineer; W. McAthy; V. 
Baldwin ; and G. W. Puttnam, engineer. Messra. Henry F. Joel and Thomas 
W. Potter are the Directors. 


WHITE, JACOBY AND CO. (LIMITED). -This Company was registered 
on May 12, with a capital of £4,000, iu £1 shares, to enter into an agree- 
ment with Messra. Frederick W. White, Henry C. E. Jacoby and Frederick 
А. Long for the acquisition of the business carried on by them under the 
style of White, Jacoby and Co., and to carry on the business of electrical 
and mechanical engineers. The firat subscribers, with one share cach, are: 
Frederick W. White, engineer, W. C. Seaton, Henry С. E. Jacoby, electrical 
engineer, W. J. B. Odhams, E. C. Leachman, R. A. Long and L. F. A. 
Whitmore. The first Directors are: Frederick W. White (Managing), 
Henry C. E. Jacoby and J. A. de Morgan. 


CITY NOTES. 
—— 

MEMORANDA.-- Bank rate, 2 per cent. (May 13, 1837). Price of silver 
274d. per oz. (May 20). Consols (21 per cent.) 1134—1133 for money, 
1158—1132 for account; 24 per cent. 1049—105 (May 20) Stock 
Exchange Settling Days: Consols, June 1 ; Stocks and Shares Continuation 
Days, May 25 and June 9; Ticket Days, May 26 and June 10; Pay Days, 
May 27 and June 11 ; Mining Share Carry-over Days, May 24 and June 8. 

AKTIENGESELLSCHAFT ELEKTRICITATSWEKE VORM. О. L. KUMMER 
AND CO.— The Directora of this Company have declared a dividend of 10 
per cent. for the past year, against 8 per cent. in the previous year. 

AMERICAN TELEGRAPH AND CABLE COMPANY.—The English Asso- 
ciation of American Bond and Share Holders (Limited) notifies that it is 
prepared to receive for payment Coupon No. 10 of this Company for the 
quarterly dividend of 14 per cent. 

BATAVA ELEKTRISCHE TRAM-MAATSCHAPPJ.—This is the title of a 
Company which bas been formed for the purpose of constructing and 
operating a double-track tramway of a total length of nearly 9} miles 
at Batavia. The capital із 1,600,000fl. (about £63,334). The electrical 
equipment will be carried out by the Union Elektricitits Gesellschaft of 
Berlin. 

CITY AND SOUTH LONDON RAILWAY COMPANY.—The traffic returns 
of this Company for the week ended May 16 were EI, COO, against £864 in 
the corresponding week of 1896, an increase of £136. "The total receipta 
for the half-year amount to £20,505, against £18,800 for the corresponding 
period of 1896, an increase of £1,703. 

CONSOLIDATED TELEPHONE CONSTRUCTION AND MANUFACTURING 
COMPANY (LIMITED).—The Directors of this Company have resolved, 
subject to audit, to declare a dividend of 2 per cent. for the year ended 
March 31 last. The transfer books will be closed from June 1 to 5 in- 
elusive. 

CORK TRAMWAYS COMPANY (LIMITED). — A meeting of this Company 
was held on Monday for the purpose of receiving au account of the dis- 
posal of the £1,000 received from the Cork Electric Tramways and Lighting 
Company for the transfer of their rights. The Chairman of the Company 
(Mr. J. Dwyer, J.P.) gave an account of the manner in which the Direc- 
tors had disposed of the money. Over £800 had been set aside for the 
payment of preliminary expenses, and the balance was devote1 to the pa y- 
ment of interest on the capital of the Company. 
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ELMORES GERMAW AND AUSTRO-HUNGARIAN METAL COMPANY 
'LIMITED). — The sixth annual meeting of this Company was held 
last weck. The Chairman (Mr. John MacFarlen), in moving the adoption 
of the report, said that the writing-off of £25,618. 85s. 1Cd. from 
premium and reserve accounts to the credit of patent account was deenied 
advisable, as they thought that this item had been (and still was) higher 
than it should be. Аз to the Metal Company they would have liked to 
report а little more progress, but it must be remembered that the increase 
in the sales was effected by the same plant as that working in 1895. He 
was able to state that during the past year another point had been settled 
which, although they had not laid much stress upon it, was of import- 
ance, and that was the question of the recovery of precious metals. They 
were able to purchase a certain class of copper, from which they recovered 
and sold по less than 18602. of fine gold, which realised £4. 1s. 6d. per oz., 
and nearly 6,0000z. of silver. They had a contract for six months’ purchase 
of this copper, and as the amount deposited increased, the return under 
this head would be also greater. They were in receipt of more orders for 
their manufactures than they could even now possibly accept, and he 
saw no reason why the supply should not be kept up. He then referred to 
the rate of progress made by the Company, and stated that in addition to 
the drought of the two last summera they had suffered from want of 
money. In the first place, their raw material was extremely costly, and as 
their business increased, so must their purchases of raw material increase, 
and while they did not get cash for, say, three months, they had to pay 
cash on delivery. Their stock in trade and book debts amounted to 
nearly £16,000. Last year they economised аз much as possible, and were 
enabled to purcbase and erect 16 large tanks and to pay for them out of 
their current cash, but they could not spare the necessary copper to start 
them, and they could not, therefore, be worked until January this year. 
The result was that the output of saleable tubes had increased by 564 
per cent. for the period from Jan. 1 to April 17 last compared with the 
same period of last усаг. The business was опе in which command of capital 
was necessary, and they had done all they could in the way of guarantees. If 
the Directors and their frienda had not taken up £10,000 of debenture 
stock in February last it probably would not have been possible for the 
Metal Compeny to have accepted the contract offered by the German 
Government. That money was being spent in purchasing drawbenches, a 
ateam engine, and raw copper. Although the figures for the past year 
were not so satisfactory as they could wish, it was a matter for congratu- 
tion that they had succeeded in bringing the Company to its present 
position, and it was only the fact that they were confident the Company 
was bound to succeed that gave them courage to go on with a task that 
had for the past five yeara been one continual struggle, requiring all their 
attention and energy. They now saw the end of that struggle. 

W. Т. HENLEYS TELEGRAPH WORKS COMPANY (LIMITED).— Letters 
of allotment and regret have been posted for the new issue of Ordinary 
shares by this Company. 

LIMITED LIABILITY COMPANIES.— Official notice is given in the London 
(/a:ette that the following Companies have been struck off the register, and 
have therefore been dissolved :— 

Blockley Electric Lightingand Manu- ' George W. Pridmore and Co. 
facturing Company. Gordon Electric Traction Syndicate. 

Brighton and Hove Electric Light- Isle of Wight Electric Lighting Co. 
ing Company. Joy's Patents. 

British Electric Light Company. ; Kennedy Storage Battery Company. 

Connelly Motor Company. Lightning Express Railway Syndicate 

Electric Fittings, Hiring and Main- ' Llanelly Electric Lightand Power Co. 
tenance Company. Mildé Telephone and Electric Supply 

Electricity Users' Association. Company. 

Electric Lamp Company. Port Beira Pier, Tramway and Tele- 

Electro-Alkali Company. graph Company. 

Electro-Cyanide Gold Recovery Waterhouse Electrical Manufac- 

Syndicate. turing Company. leate. 
Electro- Protector Syndicate. Waterhouse Electro-Metric Syndi- 
Nutice is also given that at the expiration of three months the following 
(Companies will, unless cause is shown to the contrary, be struck off the 


register :— 

Alderson's Patent Day and Night English and Colonial Electric Light- 
Clock Company. '  iug Company. 

British and Foreign Electric and | Fulgur Electric Lighting Company. 
Engineering Company. Hall Electric Company. 


Capital and Counties Electricity | Hampetead General Electric Fitting 


Supply Company. Company. 
Electric Battery Company. Newport Electrical Engineering 
Electro-Hygienic Company. Company. 


LIVERPOOL GAS AND ELECTRIC FITTINGS COMPANY (LIMITED).—The 
annual mecting of this Company was held at Liverpool last week. The 
Directors’ report stated that the net profit for the year was £405. 2s. 3d., 
which, with £137. 108. 2d. from last year, left the sum of £542. 12s. 54. 


The Directors regretted that in consequence of the unsatisfactory result of 
the electrical portion of their business, and the large outlay on work in 
progress, they were unable to recommend the declaration of a dividend. 
In moving the adoption of the report and accounts, the Chairman (Mr. J. 
B. Smith) said that hitherto they had always been able to pay hand- 
some dividends. Their manager had been too ambitious, and taken 
too sanguine a view of the contracts into which he had entered. 


He was anxious to rush the business, but he did not allow sufficient 


margin to cover the costs of the works they undertook. А large 
quantity of work was in progress, amounting to £3,640, against 
£1,331 last year. The electrical business involved a much larger outlay 
of capital than they calculated upon, and if they were to carry it on 
they would have to enlarge the capital of the Company. The Directora 
had carefully considered the matter, and they felt that they would not be 
prepared to advise an increase of capital with a view to carrying on the 
electrical portion of the business. They thought the better course would 
be to get rid of the electrical department and fall back upon gas fittings. 
They had under consideration an offer to take over the electrical portion 
of the business. Of course the gas fittings business was not what it was 
years ago. Nearly all large buildings were now fitted with electricity, 
but, on the other hand, there was an increased demand for gas-cooking 
stoves, which ought to leave them a fair profit. 

In reference to the Electrical Department of the Liverpool Gas and 
Electric Fittings Company, Limited, we have received a communication to 
the effect that the department is very buay, having in hand the supply of 
plant and apparatua for an installation at— (1), the Upton Asylum, 
Chester, consisting of three 50-horse vertical engines, three 25-unit Jackson 
dynamos, 18 100-c.p. incandescents, distributed over an area necessitating 
overhead mains ; (2), Prince of Wales Hotel, Harrogate, consisting of 40-H.P. 
gas engine, one 29-unit Taunton dynamo, two seta of Epstein accumulators 
and 600 16-c.p. incandescents ; (3) Ashworths-building’s, Manchester, 
consistingof two gas engines and two Jackson dynamos, belt driven, and 
400 16-c.p. incandescents ; (4) Spring-gardens, Manchester, consisting of 
two gas engines and two Jackson dynamos, belt driven, and about 400 
16-c.p. incandescents ; (5) Messra. Ayrton and Saunders, Liverpool, con- 
sisting of 200 16 c.p. lamps, current being supplied from the Corporation 
mains. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 16th inst., amounted to £1,352. The 
amount for the corresponding week last year was £1,125. Increase £227 

MADRAS ELECTRIC TRAMWAYS COMPANY (LIMITED).— At a recent 
meeting of the Madras shareholdera of this Company the present position 
of the undertaking was considered, and a committee was formed for the’ 
protection of their interests, to carry on negotiations with the London 
Directors, and to appoint a solicitor who would represent them in England. 
A resolution was also passed in favour of transferring the head office to 
Madras and of paying off the debt due to the Electric Construction Com 
pany, so as to be able to take possession of the tramways. 


REUTER'8 TELEGRAM COMPANY (LIMITED).— The report of the Direc- 
tora of this Company states that the net profits for the year ended 
Dec. 31 last, after payment of current charges, and deducting rebate on 
unexpired subscriptions, amount to £9,708. 7s. 2d., including £176.17s. 2d. 
brought forward. The Directors have carried £4,686. 8s. 7d. to reserve, 
making it £20,000. An interim dividend of 24 per cent. was paid in 
October last, and the Directors now declare a dividend of 4s. per share, 
equal to 24 per cent., making a total distribution, free of income-tax, of 
5 per cent. for the year, absorbing £4,858. 16s. 4d., and, after adding 
£4,686. 83. 7d. to reserve account, a balance of £163. 3s. 3d. is carried 
forward. Baron George de Reuter offers himself for re-election as Director, 
as do the auditors, Messrs. Welton, Jones and Co. 


STOCK EXCHANGE NOTICES.— Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant a 
quotation to 20, C00 shares of Callender's Cable and Construction Company 
(Limited), and 17,400 Ordinary shares of Edmundson's Electricity Corpora- 
tion ( Limited) ; and to allow 20,000 Seven per Cent. Cumulative Preference 
shares (1 to 20,000) апа 10,000 Ordinary shares (1 to 10,000) of the British 
Aluminium Company (Limited); and a further issue of 10,000 ^A" shares 
(89,262 to 99,261) of the Edison and Swan United Electric Light Company 
(Limited) to be quoted in the Official List. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended 14th May (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited) were £2,084. 


WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated amount of the traffic receipts of this Company for the half- 
month ended May 15, is £2,622, against £2,480 in the corresponding 
period of 1896. The January receipts (estimated at £4,844) realised 
£4,931. 


ELECTRICAL COMPANIES’ SHARE LIST. 


AMOUNT | LAST PREVIOUS Prioe RATB PER BUSINESS рока 
PRESENT : WER:R’S кісе | Wednesda: CENT. IVID DURING WERK 
AMOUNT. BHAKR. ED. NAME. MAY 12. May 19 * | YIELDED. DIVIDEND DUE. ENDING MAY 15. 
ELECTRIC RAILWAYS ano TRAMWAYS. Highest | Lowest 
£19,136 410 8/0 | Central London Ordinary ....—................ 9} 2 9 10} 218 6 | June and December 103 10 
143, 106 18 1/0 Do. (66 paid) eeeeseeeeoteese 9*052756006- 9000892060 ве bi e b 0 8 0 0 [E] is oe ee 
Stock 114 жм souta London Railway Соп. Ordy. .. .... 53 60 68 00 212 0 | January and July 60 da 
8.41 25 5x 6% Perpetual Preference = = = = = = 164 16 15% 16 8 3 6 у» + T | ie 
135,301 | Bto:k 47 Do. 4X Perpetual Deben ture 187 133 187 1380 | 217 7 | Muy and November n oe 
54 )0 1/9 | Waterloo and City Ordinary (Бари mo 10) 111 114 11 2 2 8 | June and December и, 104 
y 10 3z тонош Overhead Railway пагу. = = = œ 15 i 1617 8 : R : : : February & August 5% а 
10 5 6 aD «э «з «э ea ев ер «з з єз «р в е» a ee ee. 
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Рашит Las? N 
< NAME, ттр 8 PRIOR 3 Donne WEEK 
AMOUNT. Divi | MAY 12, May 19. YIELDED. рүн DUR EsDtEG MAY 16. 
TELECRAPHS 4 ьа Highest | Lowest 
29.3, 910 Stock 12.6 | Oo. "Prater ©8806 %% 99 oe оз ою GD оо ов ео GD GD „„ 49 63 49 51 | b 1 9 Feb., May, Aug., Nov. ee oe 
а 926628 Stock E Preferred . 00 00 ое оо 04 оо OO OS GB OS OD св ео ею ео 9! 5 71 e | b 12 0 te LE] "n " 
£149,900 2119 4 * Direct À Telegraph (Red) 1 1м 100 104 81611 | January and July P 109] 
Г] ee ason elegra h 6 %% % %%% % „ „%%“ 2 6 % % ¶‚ꝙ . ee - 
180,000 10 3,0 | Brazilian submarine S gp f 16 iil u} 18 41110 | Mar., June, Oct., Deo. 15,5 143 
476,000}; 100 | БУ |< Do. Cent. Dabs. (2ad Series, 1906) .... 218 117 118 117 4 5 June and December .. 5 
11,000,000 " Comm Cable Capital Stock ....—-.......... 178 177 15785 177 410 6 | Jan., Ape., July, def. 175 - 
£400,000 | Stock 4A Do. брег Cent. Debenture Stock .......... T 10) 101 $19 3 Jan., Apr., July, Ож] 1003 99] 
16,000 10 8/0 Caba Submarine «44444 10 11 9} 103 712 5 February and August 103 98 
6,000 10 10 Do. Preference 10 Cent. 10 20 19 20 500 P — 
13,981 b 2 Direct Spanish (fully раја) )))) . 81 4 8} 4 4 811 Ae Ootober .- 4} —— 
6,000 b 10 Do. 10 per Cent. Camalative Preference as 10 10 10 1 411 6 - — 

250,000 250 Do. 4 Per Cent. Debentures ...... . 105 103 105% 108% | 4 8 4 | January and July = = ane 8 
60,710 A410 Direct United States Cable, 187777. 8 9 84 9 611 1 | Jan., Apr., July, Jot. 835 8i 

400,000 £10 53 Eastern 29923 22 o 5552525226 „ ов e808 „„ „62 10 171 16} 17} 8 15 4 90 oe 1715 17 

000 A10 0 Do. 6per Cent. Cumulative Preference .. 18 19 18 19 8 5 9 70 py m 
41.£02.615| Stock 4 Do. 4 per Cent. Mort. Debenture Stock (red у 127 130 17 130 317 and November 13) 1271 
„920 £100 6 я Do. 5 Per Cent. Debentures, 1899.. оо em Of оо оо 103 106 103 106 4 14 9 Fe Al эе е. А 
000 10 6 Eastern Extension . *690900060 „% „„ „% „% „% „% „% OS OD Bee ee 18 18} 173 18} 8 16 9 Jan., Apr., July, 18} 17 
6520.000 Btock 4 ро : per Oent. Debenture Stock .......... 128 181 128 181 381 7 ee ee 
£168,600 | £100 6 а вр. с. (Austin. Gov. Вар.) Debs. 1900 ..| 100 10; 10 104 4 16 2 | January and July - - 
£120,800 10 | 5 “astern an B. African 5 p. Cent. . Deb.,1900 . 100 104 10) 104 416 2 5 — — 
4800, 000 100 4 : Do. 4% Мо Debentures, 1909..........| 107 110 107 110 812 9 | Fe A 15 - 
300,000 425 4 Do. 4% Ma us Sub. Debs. (regd.) ....—..| 107% 1107 107% 1107 812 9 | May and November TA 
- 190,237 10 2 Globe Telegraph and Nuss cee 11 14 11 11 4 8 0 | Jan., Ape., July, Oct. 11 пу, 
190,043 10 6 Do. 6 Cent. Preference 0000 %% „%% „ 17 174 17 17 8 8 : 7 9з 17 17 
160,000 10 10 Great No of Copenhagen 944 253 21) 818 6 | January, April, July 25 211 
180. 000 100 5Х * Do брег Cent. Dobe., 1853 issue Series '' B - 102 105 103 105 415 8 | March & Beptember 27 
17,000 37,6 | 1пйо-Шпгореап................... 65 58 63 66 4 9 8 | May and November 56} 533 
£100,000 100 6% London Flatino- Brazilian 6 per Cent. Debe., 1991. 107 110 107 110 5 9 1 | March & September — — 
£100,000 160 4% | Pacific & European Tel. 4% Guar. Debe (rad) 1942 -| lor 1D 107 110 818 5 | Junsand December L - 
11,889 8 4/0 Keuter's . 010060002 6 оооеоовоогооосогооеотоооо вет ra 7 8 7 8 5 0 0 April and October . 9 =s 
2,881 |4100 Cert. 50/0 | Sabmarine Cables Trust . ex 50s. "срп. 185 147 135 140 4 5 9 " " 1883 — 
5800 10 6/0 „Wert African Telegra 6662 26 „% „ „„% зовоо оо оо оо ть «a» Ё 6 b 6 6 0 0 June өсө. өгө c9 s o өе n о 
£213,400 100 é Do. 5 per Cent. Debentures trod.) . 101 104 101 104 416 2 | March & September | 102 — 
AM MC is 8 a ne eeu Come Cece estes os 00 60 „%. ао ао GB OF оо ips m ix 7080 7 10 11 June and LL] ber е ee 
, e Debentures, 1908 .. 2 2... : ^ Decem е ne 
821 10 16 West India and Panama =m ss so +o = оц 1 1 e May and November if 7 
84,663 10 Do. 6 per Cent 1st Preference огоо as 9 оа оо ow 11 11 11 11 5 44 oe 99 1 14 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference ............ 91 10 9) 1 5 10 1 vs <. 

230,000 100 5 * Do. брег Cent. Debentures, 1917 107 110 107 110 4 10 11 January and A uly .. ee — 
61, A 6 16 8 Western and Brasilian ............... eer ee 7 8 7 8 b 8 4 | May and November a -- 
85,139 it 8/0 Do. 5 per Cent. Preferred Ordinary ......- | 8 6 6} et 500 " " M 
85,129 7 1,6 Do. Deferred Ordinary 662 56 2 66 а 1 1 14 2 d ТІ n” к 7° 

- 97 ex Do. 4 per Cent. Debenture Stock ME - 09 101 $19 3 | June aud December oe oe 
$1,163,000 | $1,000 7% Western Union 7% 1st Mort. (Bull ) Bonds 1902 104 108 104 103 6 9 8 | Feb., May, Aug., Nov. is ee 
£163,200 | 4100 | 6% |" Do. 6 per Cont. Sterling Bonds (red.) . 100 106 100 10 8 16 11 & september | -. = 
. TELEPHONES. 
414,000 £5 4% | Chili Telephene (fully paid)... -e e e ~ = = ~ 8 31 3 6 6 8 | August ........ — — 
234,860 1 1 Consolidated Telephone Const. & Maintenance .. * r i ix July ee - 
000 5 4/0 Pep Video Telephone 6 per Cant. Preference .. 2 2 2 24 8 0 0 | October - 'a» “a: 

494,697 ê National ............ RE 6] e 6 | 4 8 0 | February & August e^ 65. 
15,000 10 e/o Do. 6 Cent. Cumulative lat Pref. ...... 15 17 15 17 810 7 " " = = 
15, 000 10 6/0 Do. : Cumulative 3nd Pref. (fally paid) . 15 17 15 17 810 7 " T "As e. 

119,294 8 2/6 Do. Non-Cumulative 3rd Piet (tallypald) 6 6} 6 6} 8 16 11 " " 65 a 

1,820,471 | Stock "nx * Do. bepture Stock, 3) (red.) 105 109 106 10 з 5 0 |June and December les! 105 

090 Ba „ „„ овоо „%% „%% „ „% 0.0 9-950 „% „ „ „% „ % „% „ 6 „„ оо $ si t 1 3 16 6 Ap Il an1 O.t»ber.. е ә 

п ver Plate ........ „ „ 0 „„ „ 0992 €» 8 8 8 6 14 4 aly оо овоо о өе «о о ө ee se 

£148,788 | Stock b * Do. 6 per Cent. Debenture Stock (red.) .. = 100° 105 100 106 415 8 | June and December d - 

ELECTRICITY SUPPLY COMPANIES. 

oq : 43% Birmingham Blectrio Supply (fully paid) 9 : 9} °з Mareen LT L 

i eine 75 a 29 25 
40,000 | £10 16 a zn Е Rlectrio Ligh tally * .. 22 278 21 24 218 4 | February .......... n isa 
40,000 10 6 . 6% Cumulative Pref. ( d). 16} 174 17 18 8 6 8 | February & August | 1333 1324 

£450,000 | Stock | 57 |» ро. 57 Debenture Stock (red.) ........ ...| 130 185 181 13; 3 14 8 Tape und December 11 

000 5 | S6 | Charing Cross & Strand Electricity Bappiy € 100 1 Hj 514 (i$ 8 0 Februarpo Aw | cg K 

20,000 5 Va Do. а por Cent. Preferen ee 6 6; 6 6} 8 9 8 „ , 

67,500 , 4100 5% Ро. r Cent. Debentures (red) T January and July .. En 81 

426,000 | 5 50, | Chelsea Electricity Supply Ordinary .......... x 1 B 9 234 1 | Marg 

£60,000 | Btook | 4jX 4}% Dobenture Stock (red.) 112 116 112 115 318 June and December) =. 127 

£22,475 410 .. "county of London & Brush Prov. Ord. fully paid) 1 1. 121 1 * : 15 1:3 
90,С00 : 10 6/0 6X Cumulative Preference.............. 14 154 14 15 5.16.6. |. March & September 14 14 
10,000 | 10 2/0 Do.  i:sued at 2 prem. (fully paid) 14) 15 11 15 yi " " 

111,000 | 5 - London Electric Supply Ordinary ............... 1 1 1 14 us I i = 
48,05) 6 v Do. Preference . 3 8 8 8} с д T 17 i 
pan 10 600 Metropolitan шеси 2 0 Sapply Ordinary 16h n n in 216 7 | April and October. | і А 

, | oe ssued at 2 prem. (&7 and prem. ald 1 4 ! MP m » 3 bis 
£320,000 | Stock | 43% койо: fh Ded. в Deb. Stock Firat Могідаде т d. ..| 19) 128 120 124 313 0 | Tans and December 110 1: 
120% 10 |80 |мош Electric Ordinary ...... . .. i 14, J t * 
U ee ectric еозеово rene 114 16 1 ee * * 
2154,000 100 44% |*Royal Elec. Co., of Montreal 4i У ‘ist Mort. ређа, 102 104 100 14 4 7 0 | April and October i 15 
19,950 6 8/0 | 86. James and Pall Mall Electric Ordinary ...... 15 16 15} 16; 8 8 8 | Februsry & August 10 a 
20,000 3/6 Do. : per Cent. Preference.. Еи 10 11 10 11 8 8 4 °з 
£50,000 | Stock 4% |* Do. 4per Cent. Debenture Stock (roi. s 101 107 104 107 814 9 |J ure and December id = 
67,900 5 6/0 | Westminster Blectric Supply (fully paid). 13) 14} 15 16 818 3 | March & September 3 4 
ELECTRIC MANUFACTURING, &o., COMPANIES, 
$0,000 41 1 Brush Electrical Engineering.... là 1 1 m — | 1 17, 
90,030 3 1/2 Do. 6 per Cent. Pref. Nou-Cumulative ...... 1 13 1 11 » - 1 1, 
£115,000 | Stock | 4} Do. 4} per Cent. Perp:tual Debenture Stock 104 108 104 108 4 з 0 | February & Angust | .. us 
£76,770 | Stock | 43% |" Do. 2nd Debenture Stock (red.) 95 99 95 99 41211 June and December с — 
0,000 210 British Aluminium Ordinary .................... id =“ NS — M ә 
‚000 10 Do. 7% Cumula ive Preference ee - — - - oe ee 

200,000 1 Castner-Kellner Alkali C». (16s. paid) .... з 1 1 $s - " | А 
о 9% | Crompton and Co., 7 per Cent. Cumulative Pret. 1 21 1 91 Е January and July .. : ih 

£82, | 100 6% Do. 65% First Debentures red). w 9) 95 95 6 6 8 - aa ee 
19 12 | 5 Im E end dela United '" A" Swan) (£3 paid) ни 2} 11 ci 613 4 | February & August is - 

407, 5 | 26 | Do. (£5 paid) .............................. 8 4 8 4 6 6 0 ” n - = 
£160,000 | Stock 44% |* Do. 43% Mortgage Debenture Stock red.). 105 110 105 110 4 110 June and December e € 

110,000 i 270 8 5 . 1 1 1 1 6 4 8 | February ......... à 111 142 
16,848 8 / 7 per Cent. Cumulative Pref. ООШ; 2 8 2 8 4 6 2 August ME NET 
91,195 1 10/0 Niniore' 8 Patent Copper Depositing ОСА 1 1 es os = 
pres | 10 1770 W. ‘Do. ene Prot ph Works Ordinary уе 180 10 183 19 р 1 : February & August 18} 18} 

› reference ................. 18 wa а 

050.000 | В:оск | 4i Do. 44% Mortgage Debentare Stock (red.) E 113 108 113 311 3 үг & d 

60, 410 150 | India Rubber, Gutta Percha, &o., Works .. ..... 27 211 200 01; 418 0 i " 213 21 

= 8 160 4X „ Do. 4% First Mortgage Debentures red.).. 104 107 104 107 814 9 [March & September | Ls i 
А 12 94 “Telegraph onstruction and Malutenan a 81 87 84 87 417 4 | March and July. . 863 £53 

£150,000 100 b Do. Брег Cent. Bonds(red.]1899 ...—...... 103 106 108 106 414 9 | January and July . = — 

24.800 м 20 n o 71 St 5 B - : о April and October.. . : Es 

Cumulative Preference . 

410 01000 Stock 19/1 Do. First Mort. Deb. Stock (fully paid) . 106 100 106 108" 819 6 | May and November a - 


In calculating the yield on this security, allowance has been made for accrued Interest, but net for redemption. 
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BRUSH-VIENNA 


For Direet or Alternating Currents. 


STEADY BURNING. 


SELF-FOCUSSING. 


NO DELICATE PARTS. 


MODERATE PRICE. 


SEND FOR LISTS TO THE-- 


BRUSH ELECTRICAL ENGINEERING 


COMPANY, LIMITED, 
49, Queen Victoria St., London, E. C. E. G. 


CANNOT ВЕ EQUALLED. 
SE'S 
WATERPROOF 


Life of Belt is Lost by Neglect. 


A FREE TRIAL. Write for Circular. 
HOUSE'S 


C ELECTRIC CEMENT C0., Ld. 
LIVERPOOL. 
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Strongly bound in cloth, price 58., post free. 


COMPREHENSIVE INTERNATIONAL WIRE TABLES 
FOR ELECTRIC CONDUCTORS. By W. S. BOULT, A. M. I. E E. 

alns have been taken to ensure the accuracy of these е арив which give 

to "0018. net 


Gauge, an 8 Am 

Table su applying the place of the various Independent Tables which have hitherto 

been pu 

“THE ELECTRICIAN" PRINTING AND PUBLISHING CO., Ltd- 
1, 2 and 3, Salisbury Court, Fleet Street, London, E. C. 


BELT-DRESSING. 


No Belt can Slip. 


8 АМ — 


VULCANI ze 
FIBRE 


$ НЕЕТ5 
TUBES 
RODS 

STAPLES 


ED 


SHIELDS | 


MOSSES& MICHEL 


68.69.70 & 71. | 
CHISWELL S? LONDONEC| 


DAILY 


TENDERS ano GONTRAGTS. 


The New London Daily Paper. 


Price 1d.] [Price 1d. 


Contains :— 
ALL THE OONTRAOTS OF THE DAY. 
Including :— 
THE ELECTRICAL AND ENGINEERING 
REQUIREMENTS OF THE WORLD. 


> | Of all Newsagents, and at Messrs. 8mith's Bookstalls by order, or of the Publisher 


Subscriptions:—3 months, 9s. d.; 6 months, 196. 6d. ; ia months, 396 
post free. Single Copies 1d., post free rid. 
ADVERTISEMENT RATES ON APPLICATION. 


| BOOVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bourerie Street, E.C. 


. xxxii. THE ELECTRICIAN, MAY 21, 1897. 


THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
| . CONNECTIONS. 


"XU I 
ә масе, АЕ 
M — 
\ 
P 


i Game 


| 
| 
| 
| 


CABLE COMMUNICATIONS | 1 
"е A - | 


WORLD Жыз * 


— —————— — — — —— — — 


2 


EASTERN TEN COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN. 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 


ID TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to — Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St.Vinoent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labua^, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
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1 ` i P 
LT pens du ars tote Р i a 
П Sam trace Pg. * алле 
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and Manila. 
Telegrams should be sent from the Company's Stations— 
LONDON-— 1i, OLD BROAD STREET, E.C.: 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. Е 
MANOHESTER—20, Brown Street. | LIVERPOOL—K13, Exchange Buildings. 
GLASGOW —141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, 5 Rettimo, Oanea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, кашне ier e 9 Santa ura, os, Andros, Zea, and 
ali the Gree ands, | | i 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
| Curb Transmission upon all its Main Sections. 


| cc 
тава нее COVCT A EASTERN,” "шкы ЫШТ” 


| Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 
87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 50, Old Broad Street, E. O. By Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPHCLAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNEC: ED WITH 

INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 

MENTS, CHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 

are accepted ab the Company's Offices— 
LONDON: 18, Old 7 Broad Street, B. O., 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E. C. 

LIVERPOOL: African House, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. 

Where receipts are given gratis for the charges made and whence 5 are sent direct by Special Wire, ani 

at any Postal Telegraph Office throughout e Kingdom. 
ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Via.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUOTIBLE PAINT COMPANY, Ltd, 27, Cannon St., B. O. 


_ BROWNING’S PRESERVATIVE ENAMEL PAINT, 


READY MIXED. recy rey IN ANY OOLOUR OR TINT. мр POSTS › со — € 
ria and wast dietas ы as an ectrio 


THE иркә олы PAINT Pob: 8 Tovalaatie dene ай 3 "das Sanka: ae 
LASTS WELL тика OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, ôe, 
BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. : 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "ier Damp Walls. 


Prevents decay and makes pe Bos Weatherproof Stone, Marble, Erick, Cement, Plastcr, &c. The only solution used on OLEOPATRA’S NEEDLE 
which has been preserved by it 18 Y SS 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXNIBITIONS— 


АД, 20 


: OLZOPATRAD NEEOLL `- 


FISHERIES, HEALTH, and INVENTIONS, in 1888, 1884, and 1885. Telegraphic Address: ‘WEATHERPROOF LONDON.” 
І Duncan Wallet арӣ Co., 
Е Р P S | S EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Ooffees, &c., in Bond, 
GRATEFUL—COMFORTING, 114, FENCHU CH STREET, LONDON, E. C. 


Special Arrangements made for supply of Telegraph Stations & Cable Steamers abroad. 
essrs. D. W. & Co. su Provisions and Bonded Stores to the CABLE STRAMBRS 


C О C O A of several Companies to VARIOUS STATIONS of the 
TH AFRICAN N D 
A TELEGRAPH OOMPAN IBS, and are prepared to execute orders ов вростацу 
favourable terms оп shortest notice. Telephone No. 502 Avenue 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs, SHAW, SAYILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LIRE, CLAN LIRE, RATIONAL 


LIRE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs, MILBURN & CO., Ir. W. LUND, The 
EASTERN & AUSTRALIAN STEAM RAVIGATIOH CO., and ether large Flests of Steam and Salling Vessels, Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS 


JOHN KIRKALDY & SON, "w" GARFORD ST., LONDON, E. 


TELEGRAPHIC ADDRESS | " EIRKALDY LONDON." 
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THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, bunre, a 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


00000000000000 


The above Companies, b} means of Oables 


along the East and West Coasts of Africa, as shown in the Map on the 


opposite page, connect the following Colonies and Dependencies with the European Syster of Telegraphs:— 


SOUTH AFEICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 


ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM, 
WEST COAST. 
BRITISH PORTUGUESE. FRENCH. 

BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE, BOLAMA. GRAND "m - 
ACCRA, KOTONOU (Porto Novo). 
spre PRINCIPE. GABOON. 

GUS. S. THOME, WHYDAH. 
BRASS. LOANDA. 
BONNY. BENGUELLA. GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 


Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, E.C. 


By order, 
GEORGE DRAPER, Secretary, 
EasrzRM акр outu Argzioaxn TmLEGRAPB 
Oompany. 


Н. Е. PLANE, Secretary, 
Arnioan Ювист Ткгневлрн Company. 


J. 


изт Arnioan TELEGRAPH 


OAMBROOK, Secretary, 
ComPant: 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Ln. 
THE WESTERN « BRAZILIAN TELEGRAPH C0., In. 


HE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under werking arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co, Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo., Ltd, 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira „_ . — om - . . - — 
Cape Verde Islands—8t. Vincent 
^ St. Iago .- = - - 

Беа E A E зш Mee. чш сый. m 
» АП other Stations —~ —- . — 
Uraguay—All Stations — — 


Argentine Republic—All Stations — 
Paraguay — All Stations — — ев 
Bolivia—All Station ˖ - = 
Chili—All Stations "c 
Peru—All Stations ИЫ 


0000006 ——. 


Taciff-Cards, Books of Forms, and all information сап be obtained at the Head Offices of the 
Oempanies. Messages should be marked “Via Eastern.” 


By Окрокв, 
RIOHABD OOLLETT, Secretary, 
ВклзпдАн Susy Aim Тасвовари Co., Wincuestaa Hoose, Orv Broan STREET. 
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me "COMMERCIAL." .- 


THE LEADING ATLANTIC CABLE COMPANY. d * 


BRITISH COLUMBIA 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The “ COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, rre ey Nova Sootia, oonneot with the Canadian Pacific Railway Telegraphe 
To all important places In Canada, frem the Atlantio to. the Pacific; the ONLY COMPANY having Lines In British Columbia. The “ COMMERCIAL ” Company's 
Cables T In New York City and near Boston connect with its OWN SYSTEM cf Lard Lines, reaching all parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION "VIA COMMERCIAL,” on use THE COMPANY'S GLOBE TRADE MARK FORMS. 


ooo 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, Е.С, FREDK. WARD, MANAGER IN ENGLAND. 


BARING BROTHERS & co., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. d 
| HEAD OFFICE: 253, BROADWAY, NEW YORK, U.S. A , 
JOHN W. MACKAY, PRESIDENT. GEO. G. WARD, VicE-PRESIDENT AND GENERAL MANAGER, ALBERT BECK, Secretary. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFIOES, No. 195, Broadway, NEW YORK, U.: A. 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELECRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM” of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


. DIRECT -WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of tho MEXICAN. the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 8 


ALL POINTS in MEXICO and CENTRAL and SOUTH AMERIOA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the СОВА SUBMARINE 
‚ ane WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. - 


EXCLUSIVE CONNECTION with the GREAT EAT NORTH-WESTERN TELEGRAPH COMPANY « of CANADA. 


То ensure the Direct and prompt Transmission of Messages me any Telegraph Office to all places tn the Western Hemisphere 
they should be marked 


“Via Western Union.” (motto tage) named 


The Offi f the C І i 
c Offices of the Company обо GRESHAM HOUSE, OLD BROAD STREET, LONDON, E. o. 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, Е.С. 2, NORTHUMBERLAND AVENUE, LONDON, W.C. 1, PANMURE STREET, DUNDEE. 

21, ROYAL EXCHANGE, LONDON, 50 45, EXCHANGE BUILDINGS, LIVERPOOL. 106, GEORGE STREET, EDINBURGH. 

109 FENCHURCH STREET, LOND DON, BACKHALL CHAMBERS, BALDWIN ST., BRISTOL. EXCHANGE BUILDINGS, LEIT 

EFFINGHAM we! ARUNDEL ST., STRAND, 19 GORDON STREET, GLASGOW. 7, ROYAL EXCHANGE, BANK ST., MANCHESTER 


LONDON, W.C, 0, FORSTER SQUARE, BRADFORD. 1, SIDE, NEWCASTLE-ON-TYNE. 
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WE SUPPLY FROM STOGK 


CROWNS, .With 


LETTERS, Hexagonal 
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Variously 
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PRICES ON | à PEL CT APPLICATION TO 


THE INTERNATIONALELECTRIC. GO., = "ere ere, 


«THE ELECTRICIAN" 


ELECTRICAL “== DIRECTORY 


TH E BIG BLU E BOOK (Nearly 1,300 pages Royal 8vo.) 


CORRECTED TO FEBRUARY 3rd, 1897. 


This 1897 Edition contains about 130 pages in excess of the last (1896) issue; and amongst the 
New Features may be mentioned—A number of useful Tables; a Folding Sheet Table of Electric Railways 
and Tramways in the .United ‘Kingdom with Engineering Details; Municipal Supply Regulations; The 
* Wright" and Allied Systems of Charging for Electric Current; Free Lamp Rules; L.C.C. Meter 
Rules; an Original and Complete Account of the Organisation of the International Telegraph Bureau 
at Berne; апа much other additional matter of interest to the Electrical and Allied Professions. All 
the usual original features of the Book are brought quite up to date (February, 1897). 


The New Edition is corrected up to February 3rd, 1897, and embodies the more than usually 
numerous alterations which have taken place during the first month of the current year. These altera- 
tions represent three-eighths of the entire additions and corrections necessary to the Directorial Divisions 
of the Book. A New Division has been made in the 1897 issue, which includes a very Complete List 
of the leading Japanese Electrical Firms, Professional Men, Government Departments and Officials, 
Institutions, &c. | 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


“THE ELECTRICIAN" PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, LONDON Е.С. 
C 
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Prof. Ewing s Patent Magnetic Curve Tracer. i & . 
Latest Form fer the Purposes both of Testing and Demonstration. 5 
The Material under Test i dad үне id s e (if 5 or en pb is inserted in the coils ; it Bey 
to the poles by means of screw апа lever clamp. 
A Descriptive Pamphlet sent on Application. Prof. UNWIN’S 
Price £26 0 0. EXTENSOMETER. 


Write for Catalogues of Testing Instruments. е 


SPECIAL PRICE LIST OF STATION ENGINEERS' and CONTRACTORS’ INSTRUMENTS CAN ВЕ NAO ON APPLICATION. 


THE DAVIES MOTOR CO., Ltd., successors to 


NALDER BROS. & pats 


16, RED LION TARTEA CURRERE ENWELL; CONDON: 


POCKET 


(JAMES MELLINGS) 


210. Upper Thames Street 


JOIN Куох & ° ro “т e 


ELECTRIC 


BICYCLE, and 
CARRIAGE 
LAMPS. 


ARCHIBALD J. WRIGHT, 


MANUFACTURER, 


ELECTRIC 
JEWELLERY, 
BUTTONHOLE and 
HAND LAMPS. 


— 


е Adr ET OR TER C. CO 
relouse 


128, LONDON WALL, WOOD. STREET, E.C. 


— 


318, Upper St, Islington, London, I. | 


Pu RE GARBON 
Leclanche Plates, 

Battery Plates, 

4»,  Ulucibles. 

CARBON SYNDICATE, Lt, res TMINSTER, 6и. 
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Swrimton, MANCHESTER. 
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TELRPHONB No. 15,007. TELEGRAMS: " INDIOES LONDON." 


WHEATLEY KIRK, PRICE.& GOULTY 


(БЗТАВІІЗИ ВР 18650) 


Ejectrical Auotieneers, Valuers, 


жми ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterlina. 


49, QUEEN VICTORIA STREET, LONDDN, E.C. 


TENDERS INVITED. 


County BOROUGH OF SOUTHAMPTON. 
BOILERS, STEAM PIPES, &c. 


CONTRACT NO. 8. 

The CORPORATION of SOUTHAMPTON invite TENDERS for the SUPPLY and 
ERECTION of WATER TUBE BOILERS, MX CHANICAL STOKERS, COAL CON. 
VEYOR, PUMP3, STEAM and WATER MAINS, WATER TANK, WATER 

IER, FUEL ECONOMISER, and IRONWORK. 

and Forme of Bender can be obtained on and after the 3186 May, 

1889, a£ the М опір! ОФ сев, Southampton, or at the offices of the Rnaiceers, 

Afeasrs. Kincaid, Waller and Manville, 29, Gt. George-street, Westminster. on pay- 

ment of a fee of £3. 3s., which sum will be returned on receipt of a bond fine 

Tender. The N wilt be required to pay not less than the minimum 
standard rate of "are or the time being in each branch of the trade. 

Fhe Corporation do not bind then selves to accept the lowest or any Tender, and 
the Contractor » hose Tender із accepted shall enter into a formal agreement under 
seal wit sufficient sureties for the due fulfilment of his Contract. 

Sealed Tenders, endorsed ‘' Electricity Supply.” Tenders for this Contract must 
be sent to me at or before 4 p.m. on the 16th June, 189g. 

GEO B. NALDER, Town Clerk. 


897 
RGR 
Offices, Southampton. 
May 26th, 1897. 


(9UNTY BOROUGH OF HUDDERSFIELD. 


The ELECTRIC LIGHTING COMMITTEE of tbe Corporation of Huddersfield 
are prepared to receive TENDERS for the STPPLY and ERECTION of Two 
STEAM BOILEKS at the Electric Supply Station, St. Andrew's-road, Huddersfield. 

ons may be obtained on application to Mr. A. B. Mountain, Borough 
Electrical Engineer, St. Andrew's-road, Huddersfield. 

Sealed Tenders. endorsed ·' Tender for Boilers, must be delivered, free of charge, 
addressed in the handwriting of the tenderer or his agent, to the Town Clerk, Town 
Heil, Hudaersfivid, not later than TUESDAY, the 1st June, 1897. 

The Corporation do not bind themselves to accept the lowest or any Tender. 


By order 
F. C. LLOYD, Town Clerk. 


Town Hall, Huddersfield, 18th May, 1897. 


To BE SOLD, to make room for larger Plant, in perfect 
working order :— 
ONE CROMPTON ALTERNATOR, A2 type, 


9,000 volts, 194 amperes, 716 revs., 
Belt Driven independent Kxciter. i 
ONE to ONB-AND-A-HALF 


KILOWATT TRANSFORMER, by Johnson and 
2,008 volts to 100. = 


ONE CROMPTON CONTINUOUS CURRENT DYNAMO, 110 volts, 45 amperes. 
HIGH TENSION SWITCHBOABD, with Ammeter, VoRmetef, Double Pole 


Swit сро Hipi Tension Fu &с. 
THR ATING DYNAMO3. : 
About 40 ARC LAMPS, Crompton and Brockie Pell Type. 
About half ton of second hand CABLB. 
Ammeters, Voltmeters and а quantity of other Electrica! Supplies. 


Above to be seen in Birmingham. For complete Specification, apply to DOBSONS 
A HS BROS., Ltd., Electrical Engineers, 113 and 114, Stephen's Green, 


THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1850. 


Subsoribed Capital, £375,000. 


Boilers and Engines Insured and Inspected. 


€mployers Insured against Claims under The Employers’ 
Liability Act." 
Third Party Fidelity and Guarantee Insurance. 
Joint Policies issued. Individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision. 


J. F. L. CROSLAND, M. Inst. C. E., M. LM. E., Chief Engineer 
EDWARD HADFIELD, Secretary. 
Application for Agencies Invited. 


ll “ы “ыл. i arm m, — 


E STANLEY [5 


d 
ч — 


п Geld Medals. 


Y e 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the moet Moderate Prices 
— PRICE LIST POST FREE, — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 
Telegrams, '' Turnstile London." Telephone, 65168 


BRAZILIAN SUBMARINE TELEGRAPH COMPANY, 


LIMITED. 


NOTICE is Hereby Given that the TRANSFER BOOKS of this 
CLOSRD from SATURDAY, 129th, to FRIDAY, 18th J une, both days inclusive, pre- 
paratory to paying an interim dividend of Ss. par shar. or at the rate of 6 per cent. 


per annum, free of income tax, for the quarte 
on the 19th June. , q г ended March 31st, 1507, and payable 
By order, 


Winchester House, Old Broad Street, 
London, E.C., May 98th, 1897. 


Company will be 


RICHARD COLLETT, Secretary. 


— — —— ——————— .——-—— n - 


CHEAP PREPAID ADVERTISEMENTS 
relating t) SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, РОВ SALE, AND FOR EXCHANGE, are inserted in THE ELEC- 
TRICIAN " at the following low rates : 

Three Lines and. Under 
Per Line After és us - 
Nine Words to the Line. 
Cash must accompany all orders for advertisements inserted at these rates. 


1s. 64. 
8d. 


SITUATIONS VACANT AND WANTED, &c. 


AGENTS WANTED by firm of manufacturing electrical 


and general engineers, to push high-class dynamos, motors. switchboards, 
&c. —'* Ө. W. O.,“ Blectrician Office, Salisbury-court, Fleet-street, Е.С. 


PUPIL.— The Woolwich District Electric Light Co., Ltd., 


have a VACANCY foran IMPROVER Small premium, the whole of which 
will be returned as s-lary. Applicants must have been through a theoretical 
course.—Apply to ENGINBBR,” 8}, Soho-aquare, London, W. 


V ACAN CIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London.— For terms, &c. 
address V. P. P., Electrician Office, Salisbury-court, Fleet-street, Е.С. i 


W ANTED a first class TRAVELLER for country circuit. 


salary and commission. Iodisputable credentials required.—Apply, 
“F.C. T.“, Electrician Office, Salisbury-court, Fleet-atreet, Е.С. 


WANTED, by important works, a capable AGENT for the 


sale of high conductivity copper wire, as well as N and brass in other 
forms requlred in the electrical industry. None need apply but those with highest 
references. — Address, COPPER,” care of Deacon's, 154, evhall-street, E. C. 


WANTED. GOOD SWITCHBOARD HAND; one used 


to general Electrical Brass Finishing and Accessories preferred.—DOBSONS 
AND CURTIS Bros., Ltd.. Electrical Bngincers, Dublin. 


A YOUNG ELECTRICAL ENGINEER, passed appren- 


ticeship, with good general knowledge, also arc lamps, desires ENGAGE- 
de n electrical firm or eleetricity supply station. —''F. S.", The Willows, 
Sunderland. 


Der AMO ATTENDANT and Wireman requires ENGAGE- 


MENT ; t, bells, telephones, engines, and accumulators. References. 
* ELECTRICIAN,” 175, Hammersmíth-road, London, W. 


ELECTRICAL ENGINEER, eight years’ experience in 


central station and accumulator manufacture, is DISENGAGED. . Would 
Fn ав ard in London.—Address, 2,516, Electrician Office, Salisbury-court, 
eet-street, E.C. 


LECTRICAL or Mechanical.—Young Man (34) wants 


SITUATION ; well up lathe, vice, 'r or repates, 
arc lamps, & o. W. F., 9, Cottage-grove, Walworth, London, N. E. 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


2&4,Penywrern Read, BARC E COURT, B.W., 


Principal: G. W. de TUNZELMANN, B. Sc., M.LE.E. 
Senior instructor: О. CAPITO, M.I.E.E., M. I. M. E. 


NAAN AA B® ee RA ANS 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
ENGINEERING WORKSHOP with MACHINE TOOLS 
PATTERN SHOP. Ас. 


{v 


very different in the two cases: faults in telegraph cables are seldom loca 


WANTED, and FOR SALE. 


WANTED, LAMP TOPS, with Platinum, Scrap Platinum, 
а ar DE and Co., 29, Ludgate-hill, London, E.C., and 256, Ferndale-road, 
LATIN JUM SILS, SCRAP, LAMP TOPS.—Best 
prices pr by Derby and Co., 44, Clerkenwell-road, London, Е.С. N.B.— 
Platinum sold 
"FYUBILEE —ELECTRIC SEARCH LIGHT PROJECTOR 
FOR SALE; revolving base; quite new. Will sell cheap.—SECERBTARY, 47, 
Upper Thames-street, London, E. C.. 


A CCUMULATOR CHARGING.—C. Н. CATHCART 
sizes coir So and . ene on 
experimental uses. &c.—8, Dorset-buildings, Salisbury- 

C. elephone No. 66,266.) 


Hire for temporary 
square, Fleet-street, 


ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON INSTITUTE. 


SESSION 1897-98. 


THE COURSES OF INSTRUCTION at the Institute's Central Technical 
College (Exhibition-road) are for Students not under 16 years of ; those at the 


Institute's Technical College, Finsbury, are of an Intermediate Grade for 
Students not under 14 years of age. The ENTRANCE EXAMINATIONS to both 


Colleges are held in September, and the Sessions commence in October. Particulars 
of the Entrance Examinations, Scholarships, Fees and Courses of Study, may be 
obtained from the respective Colleges, or from the Head Office of the Institute, 
Gresham College, Basinghall-street, £.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
(EXHIBITION-ROAD, S. W.) 
A College for Higher Technical Instruction for Students not under 16 preparing to 
become Civil, Mechanical or Electrical Engineers, Chemical and other Manu- 
facturers, and Teachers. Fees for a full Diploma Course, £25 per annum. Professors:— 
Civil and Mechanica] Engineering .. W. C. UNWIN, F. R. S., M. Inst. G. E. 


Physics and Electrical Engineering. W. E. AYRTON, F. R. S., Past Pres. Inst. E. E. 
Chem ; .. H. E. ARMSTRONG, Ph. D., LL.D., F. R. S. 


Mechanics and Mathematics .. О. HENRICI, Ph. D., LL.D., F. R. S. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(LEONARD-STREET, CITY-ROAD, E.C.) 

Provides Courses of Intermediate Instruction for DAY STUDENTS not under 14 
years of age, 8 to enter Engineering and Chemical Industries. Fees, £15 
per annum. fessors :— 
: .. M. P. Тномрѕон, D. Sc., F. R. S. 
Engineering and Mathematics .. W. К. DALBY, M. A., B. Sc., M. I. M. E. 

: ‘a 24 5% .. R. MELDOLA, F. R. S., F. I. C. 


JOHN WATNEY, Hon. Secretary. 


Physics and Electrical Engineering . 
Mechanical E Y 
Chemistry .. ; 


City and Guilds of London Institute 
Gresham College, Basinghall-street, В.С. 
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Manufacturer of 
ELEGTRIGAL AND PHYSIGAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON. 
CATALOGUES FRRB. 


4, 


JUBILEE ILLUMINATIONS—ELECTRICAL & LAMP DEVICES. 
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PORTABLE ELECTRIC 


SAFETY LAMPS 


A 


FOR :— 


MINES, 
FACTORIES, 7 DP 
GAS WORKS, C % 


ё; &o. | 


FIRE 
BRIGADES, 


; TRAVELLERS, 
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&c., &с 


MAKER 


J. PXITHRIN, 


56, Red Lion Street, Clerkenwell, E.C. 


See RECORDING INSTRUMENT ADYT., р. хуй. 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


LAGKM AN VENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, Е.С. & Branches. 


DELAWARE HARD FIBRE C°. 
15. LONG LANE.LONDON.E C. 
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Before deciding upon your Design, obtain Prices and Advice from the MAKER, 
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= LOCALISATION or FAULTS u ELECTRIC LIGHT MAINS. 


By F. С. RAPHAEL. 


EXTRACT FROM PREFACE. 


_ “Although the localisation of faults in telegraph cables has been dealt with fully in several handbooks and pocket-books, the treatment of faulty 
electric light and power cables has never been discussed in an equally comprehensive manner. Beyond a few short articles which have appeared in the 
technical journals from time to time, nothing has been written on the subject. The conditions of the, problems presented för solution are, Howe 


lised before their resistance has become low compared with the resistance 0 


the cable itself, while in electric light york the contrary almost always obtains. This fact alone entirely changes the method of treatment requi n 
the latter case, and it has been my endeavour, by dealing with the matter systematically, and as & separate subject, to adequately fill a gap which has 
hitherto existed in technical literature. Various methods of insulation testing during working have been collected and discussed, as these tests may be 


considered to belong to the subject 


I would particularly call attention to the method of testing the insulation resistance of a permanently eart si 


network, described in the book, as I think this method has not been used hitherto. Central station engineers would do well to study the chapter ‹ 
Fault Signalling Networks. The methods therein described (by means of which the test wires in the cables are used to aignal at the station the d 


in which a fault, has occurred) ought to be used more extensively. 
by practical men who use this book, . . . . . ." 


I trust the arrangement of the proofs of formule will be appreen 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
"THE ELECTRICIAN" PRINTING AND PUBLISHING CO., Limited, 1, 2 and 9, Salisbury Court, Fleet Street, London, EC 


THE ELECTRICIAN, MAY 28, 1897. xxiii. 


me ONLY 


DIRECT-READING 


TESTING SET 


IN THE MARKET. 


| 
| 
| 
n 
il 
111 
| 
ul 
| 
| NI 
10 2! 
| 
| 
| 
| 


- 


EVERSHED & VIGNOLES, Ltd., 
Woodfield Works, Harrow Road, 
» е | LONDON, W. 


Telephone No. 7064. 


xxiv. THE ELECTRICIAN, MAY 28, 1897. 


CONNOLLY BROTHERS, Ld. 


BLACKLEY, MANCHESTER. 


Telephone No. 2361. Telegraphic Address: CONNOLLY’S BLACKLEY. 


INSULATED WIRE and CABLE MANUFACTURERS. Sole Manufacturers of BLACKLEY ТАРЕ, 
Agent for BIRMINGHAM District 


(Including WARWICK, WORCESTER, and STAFFORDSHIRE South of the Potteries), 


S J EVON THE ELECTRICAL SUPPLY STORES, TRLEPHONE 
и? в 9 MINORIES, BIRMINGHAM. Ne: 907: 


A STOCK of tho LEADING SIZES kept at above address. 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 


Every requisite for the above, including Dynamos, Steam Engines, Boilers, 
and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., „кш, MANCHESTER. 


See 
é Announcement 


ой page xviii. 


DAVEY, PAXMAN & CO., Colchester, 


Engineers and Boilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ЕПС LIGHT INSTALLATIONS. 


MAKERS OF Engines of all Sizes up to 1,500 h.p. The “ECONOMIO”’ Boller is one of the best 
— — — steam generators before the public not only 
Portable and Semi-Portable Engines. for Efficiency but for Economy and Durs. 
Semi-Fixed Engines and Boilers. bility This Boiler contains particularly 
Horizontal good features and high qualities, and is 
Vertical Engines and Boilers. BEING ADOPTED VERY LARGELY FOR 
Tandem Engines, Simple and Compound. CENTRAL ELEOTRIO LIGHTING STATIONS, 
Triple-Expansion Engines. MILLS and FACTORIES &., WITH d 
Corliss and Trip Gear Engines, QUOCESS, 
Horizontal Win 
Mi Gans ding Engines. Cornish, Lancashire, “ Essex,” Vertical, Loob: 
бош sers. moti “ „ „Ти 

Compound Portable & Semi-Portebie Engines Marte, M4 “ar eg — 
Vertical Hoisting Engines ana Boilers. 
Сой Horizontal Fixed E Ки BOILERS OF EVERY DESCRIPTION. 


Sou uu. 4 Go. , Ale. buen 


Catalogue and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER. 


London Office: 78, QUEEN VICTORIA STREET, E. C. 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGIN EERING, INDUSTRY AND SCIENCE. 


тала 1861—1878. 


Мо. 993. Ives. XXX Nux. FRIDAY, MAY 28, 
CONTENTS OF THE CURRENT NUMBER. 
NI! 8 151 Important Questions in the 
Contemporary Electrical Science. Economic Working of Steam 
Compiled by E. E. Fournier Engines and Boiler.. By 
D'Albe _....................... 184 Bryan Donkin, M.Inst.C.E. 151 
Armata Шао л the Separate Condensing Plants. 


By H. Davey, M. Inet. C. E. 
Petroleum as Steam- Engine 
Fuel. By J. A. F. Aspinall. 
M. Inst. C. Eg. 
Gas for Power Purposes. By 
J. E. Dowson, M. Inst. C. E. 
Should Generating Plant be 


Theory of Commutation, Ну 

C. C. Hawkin-, M. A., A. I. K. E. 

IHustrated. Continu- ... 135 
Garbons for Electroly ticPurposes 137 
Disturbance of Submarine Cable 

Working by Electric Tram- 


wave —Dircussion, Inos. .. 157 Mounted on Spfings 1 Ву 
Oa Dynamos. By W. M. Morty. J. Swinburne, M. Inst. C. E. 154 
Illustrated 138 The Application of the Steam 
Physical Society .................. 143 Turbine to the Working of 


Dynamos and Alternators. 


Meetings of Scientific Societies. 143 
By the Hon. C. A. Parsone, 


ENGINEERING CONFERENCES ... 144 
India-Rubber Plantations ... 148 M.Inst.C.E. mE et 156 
Roller Bearings. By W. В. 
Rastttution of Civil Engineers. Marshall M.Inet. C.F. ...... 156 
Engineering Conferenoe— The Decimal System in 


Presidential Address 


The Transmission of Power 
by Electricity. By W. H. 


Engineering Measurement. 
Ву Н. R. Sankey, Capt., 
R.E. (Ret.), M.lost.C.E. ... 
The Equilibrium System of 
Feeding Electric Railways. 


157 


The Transmission of Power 


by Water. By E. B. Elling- By C. E. P. D. eon 
ton, M. In · t. C. E. ... 148 M. Inn t. C. E. .. 168 
The Transmi«sion of Power. Parliamentary Iutelligence.. DE 158 
By John Hopkinson, M. A., Correspondence ......... ........ 162 
D. Sc., F.R.S............ .. ... 149 | Trade Notes and Notices 165 


= 


NOTES. 


As will be seen from the report in our Parliamentary 
Intelligence columns, the much-debated Swansea triple 
scheme, in which electric lighting, electric traction and refuse 
destruction were to be combined into one harmonious whole, 
has not found favour with Parliament. Of conrse, as elec- 
trical engineers, we should have preferred the experiment to 
have been tried, since, if it had proved a striking success, it 
would have given an immense impetus to the electric traction 
propaganda. On the other hand, there were several matters 
eonnected with this Swansea scheme by no means to our 
liking. There will be, in all probability, many sound schemes 
of the kind in sucoessful operation before long, and, on the 
whole, it was for the best that the burgesses of Swansea were 


not forcibly made to try an experiment they were averse to. 
— — 


Lon» Krrviw's lecture at the Royal Institution, on“ Con- 
tact Electricity of Metals," was a splendid vindication of 
Vol TA. Though the experimental demonstrations may have 


1897. . PRICE SIXPENCE. 


MU somewhat marred һу the waywardness of delicate 
apparatus, and though Ше allotted hour proved all too short 
for the discourse, those whose knowledge of the subject enabled 
them to follow the details of the argument that ran like & 
thread through the lecture must have felt that Lord Кегуіх 
had in а masterly fashion disposed of the objections raised 
against VorTA's original hypothesis of contact electrification. 
The rival theories, that the electrifieation produced by the 
contact of dissimilar metals arises from moisture or from the 
action of the air, were shown to be not only erroneous, 
but direotly the opposite to the truth ; since the presence of 
air partially, and of moisture either wholly or partially, 
destroys the electrification which the simple contact between 
the clean metallic surfaces inevitably produces. Neverthe- 
less, thoügh arising -neither from atmospheric nor humid 
action, contact electrification is due to chemical action— 
“chemical action-at-a-distance," Lord Kxrviw termed it. 
This was illustrated by an experiment under the direction of 
Prof. Roserts-Austen, in which it was shown that the 
chemical potential energy between zinc and copper produced 
a definite rise in temperature when zinc was dissolved in 
copper. In the brass-making furnace this potential energy is 
manifest d as heat; in the contact of dissimilir metals it is 
manifested by the difference of electric potentials established 


at the surface of contact. 
— — 


Іт is not very often that an opportunity occurs for electrical 
engineers engaged in tramway and lighting work bo encounter 
in friendly discussion those whose lives afe spent in operating 
and maintaining that magnificent network of submarine cables, 
the work of British hands and heads, the product of British 
capital and enterprise. Sch an opportunity occurred at the 
Institution of Electrical Engineers in connection with Mr. 
TRorrEn's Paper on the interference with the working of the 
West Coast Cables, which was caused by the running of 
electric vars in Cape Town, but unfortunately, advantage was 
not taken of it by representatives of the cable companies. 
Debating societies no doubt eneeurage the growth of mere 
loquacity, but the discussions at scientific and engineering 
societies do not necessarily possess this pernicious tendency. 
There is not much scope for mere talk where men are dealing 
with observed facts and the deductions to be drawn from 
them. Participation in debates of this kind has a distinctly 
bracing effect of no mean value to the individual himself, and 
indirectly to his employers. The present session has been 
happily distinguished from previous sessions by the frequent 
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appearance at the meetings of members interested in cable 
manufacture, and a discussion between cable men and tram- 
way men would have been a fitting conclusion to a distinctly 


telegraphic session. 
GE — 


As Mr. CHARLES Bnionr truly remarked, the publication of 
unsuccessful experiments is a somewhat rare event, notwith- 
standing all the platitudes as to their educational value to 
which utterance is so frequently given. Mr. Trorrer’s Paper 
in that respect set a good example, but it is one which, so 
long as human nature remains what it is, is not likely to be 
extensively followed. Few care to be in any way connected 
with failures of any kind. 


— — 

Mr. Bricurt was of opinion that the disturbances were due 
to unequal inductive effect upon the go and return land lines, 
but did not give his reasons. We fail to see what grounds he 
has for this belief, and, as a matter of fact, we observe that in a 
recent lecture delivered by Mr. Твоттев before the Philosophical 
Society of South Africa, he distinctly says that experiments 
proved that the underground lines “were not affected.” Prof. 


Ayrton, in the course of his interesting speech, had much to say 


About the insulated return. He has, it would seem, succeeded in 
convincing the engineers of several electric railway companies 
that the adoption of an insulated return is, under Board of 
Trade dispensation, the better policy. We trust it will prove 
so mechanically, electrically and commercially, as well as 
strategetically, so to speak. From the immediate £ s. d. point 
of view it may very probably be cheaper to promise an insulated 
return than to be opposed in Parliament by the City and 
Guilds of London Institute. Again, it may undoubtedly be 
that on paper the cost of & rail-return, bonded to comply with 
Board of Trade requirements, is greater than that of an 
insulated return. But there are still other considerations to 
be taken into account and set off against one another. For 
instance, nothing but the actual working of two similar and 
similarly suited electric railways can definitely decide whether 
the immunity from electrolytic and such like troubles will 
not be purchased at the price of insulation difficulties. To 
one statement of Prof. AvgroN's we strongly demur. бо long 
as the Report of the Joint Committee of Lord and Commons 
on Electric Powers (Protective Clauses) stands (see The Elec- 
trician, July 21, 1898, p. 310) so long is it purely academic to 
argue that the law of the land protects electrical users of 
earth already in possession. It would not be equitable if it 
did, and it does not do so. Electrical laboratories are, for 
obvious reasons, entitled to a very large measure of protec- 
tion, but not so commercial concerns which spoil their tele- 
phonic or signalling systems for a ha’porth of earth. 


eae ——— 


Ax unusually interesting collection of matters was brought 
before the Physical Society at its last meeting. The Paper 
on “ The Effects of Temperature on the Magnetic and Electric 
Properties of Iron," by D. К. Morris, proved so rich in 
material for discussion that it was ordered to be printed and 

irculated, the discussion being adjourned for that purpose. 
Mr. Morris has expended great ingenuity in the construction 
of an experimental transformer, that can be heated up and 


work at furnace temperatures; and the facts he has been able 
to elicit by means of this instrument, with regard to the 
magnetisation of iron at these temperatures, will prove of 
immense value to theorists and, doubtless, also to practical 
men. We do not imply, of course, that these latter will be 
likely to yield to any temptation to work their transformers 
at 1,000°C., or thereabouts, in order to avoid hysteresis loss; 
but nevertheless the light thrown by Mr. Monnis's researches 
upon the magnetisation phenomena of iron cannot but be a 
useful addition to the stock of information upon which the 
modern practical engineer can draw. As regards the 
theoretical aspect of the matter, we may expect that when the 
debate on these researches takes place, there will be com 
siderable discussion on their relation to the Ewing theory 


of magnetisation. 
— — 


Ма. RoLLO APPLEYARD succeeded in puzzling everyone with 
a number of curious experiments, of which however he 
offered no explanation, save in the abandoned title to his 
Paper: The Formation of Mercury Films by Osmosis.“ 
The author did not himself appear very stoutly to champion 
the osmosis hypothesis, and several dissentient voices werd 
heard. The principle involved in these experiments may be 
illustrated by reference to & single instance. When a sheet 
of porous material, such as blotting paper, is damped with 
distilled water and used as & diaphragm between two layers of 
mercury, an electric current sent from one layer of mercury to 
the other will cause a film of mercury to adhere to the surface 
of the diaphragm in contact with the positive surface. There 
appears to be an osmotic passage of mercury into the porous 
septum; and the osmosis hypothesis appears to us, in the 
present state of our knowledge of the phenomenon, to be the 
most reasonable one. It is to be hoped that Mr. АрргЕТАВр 
will pursue these investigations to a more complete result. 


OO ————————— 


Lectures.— We see from a сору of the Queensland Electric — 
Teleyraph Gazette of April 15th, which has just come to hand, 
that Mr. J. Hesketh has commenced a course of 16 lectures on 
** Telegraphy and Telephony, intended for telegraph operators. 

The City and Guilds of London Institute.—Particulars are 
issued of the courses of instruction at this Institute’s colleges 
at Exhibition-road and Finsbury for the session 1897-1898. 
Some further information will be found in an advertisement 
on another page. . 


Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19,1835 ... — 
Obidos— Parintins .............. ... Dec. 7,1 — 
Konakry—Sierra Leone ......... April 28, 1897 May 94, 1897. 
Para—Maranham .................. May 5, 1897 — 
Assab— Massowah .................. May 21, 1897 — 


Generation of Electrical Energy for Tramways.—A Correc- 
tion.—On p. 117 of our last issue we made Mr. C. H. Word- 
ingham say that in Manchester they were at present 
supplying consumers who took 40 н.р. for not less than 48 
hours а week at the price of 14d. per unit." Instead of 
40 н.р. read 4.н.р. 


| Institution of Electrical Engineers.—The next visit of the 
students of the above Institution will be to the works of the 
India-Rubber, Gutta Percha and Telegraph Works Company, 
on Saturday, June 12th. The party will meet at the 9.40 
a.m. train at Fenchurch-street Station and arrive at Silver- 
town 10.4. Those who wish to attend must send in their 
names at once to the Hon. Secretary of Students’ Committee 
| (Mr. W. Bunn, 28, Oxford-road, Stroud Green, N.). 
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Damage by Lightning.—St. Clement’s Church, Leigh, Essex, 
was struck by lightning on Tuesday afternoon last. The 
turret and belfry were entirely wrecked, and the church was 
filled with smoke, while the clock was demolished. The damage 
is estimated at £1,000. The flag turret steeple is in a very 
unsafe state, and the whole of the ivy on the north side of the 
building was burned away. 


Electrical Exhibits at the Earls Court Exhibition.— The 
Victorian Era Exhibition was opened last Monday, at Earl's 
Court, by the Duke of Cambridge. There are a few electrical 
exhibits, which are made to do duty as the representatives of 
the immense influence electrical progress has exerted during 
Her Majesty's reign ; and though from this point of view they 
must Le considered inadequate, they nevertheless possess no 
little interest in themselves. The exhibits are all collected in 
the vestible at the Warwick-road entrance. Among them we 
noticed an admirable collection exhibited by Messrs. Siemens 
апа Co., including а number of historically interesting dynamos, 
telegraph instruments and testing apparatus. Later telegraph 
progress is represented by a short section of the Bacton-Borkum 
cable. The National Telephone Company show a number of 
forms of ancient and modern telephone apparatus, including a 
neat little bureau fitted up as a small exchange. We also 
saw a piece of apparatus which, at first sight, we took for a 
clock, of the kind usually to be seen in the interior of rural 
methodist chapels, but which on closer inspection proved to be 
an old form of Ayrton and Perry ‘‘ergmeter.” Near hy the 
electrical exhibits Mr. Rigg has a number of cases of models 
of machine details, suitable for teaching purposes. 


The Conversazione of the Institution of Civil Engineers.— A very 
successful conversazione was held in the splendid headquarters of 
the Institution of Civil Engineers on Tuesday and Wedneday 
evenings last in connection with the Engineering Conference. 
Mr. Vernon Boys showed his interesting photographs of flying 
bullets, and Mr. Campbell Swinton was to the fore with his 
Rontgen apparatus. Amongst the numerous exhibits were 
Prof. Ewing's hysteresis meter and permeability bridge, a 
model of the Wellman open-hearth electric charging machine, 
and specimens of the Thomson electric welding process. Messrs. 
J. D. F. Andrews exhibited their latest modification in their 
concentric wiring system. Instead of employing galvanised iron 
wires, both as sheathiug and as uninsulated return conductor, 
they now make use of a tinned copper tube which is formed 
round the insulation of the wire by two overlapping copper 
strips, these being soldered together so that there is only one 
longitudinal seam. The insulation is plain paper, but there 
is one lap of pure rubber next to the inner conductor to bring 
up the value of the insulation resistance. The joints are 
made in small tinned brass boxes; no tape or rubber is wrapped 
round the joint, but the box is filled with wax after the tube 
of the conductor has been soldered to it. The conductors are, 
of course, very stiff, and it requires some force to bend them. 
The wire itself, therefore, is stiff enough to hold single lamps 
in any position, and took the place of wall brackets on the 
exhibit. Switches, cut-outs, lamp-holders, and sockets of a 
new design were also shown. Мт. Andrews informed us that 
about 1,400 lights at the Hotel Métropole, Folkestone, are 
being wired on this system. 

Controlling Car Motors by Field Shunts.—In an article in 
the Electrical World, of New York, Mr. W. Baxter states that 
the fear that the armature reaction can become so great, in 
all cases wherethe speed of a car motor is regulated by varying 
the strength of the field, as to cause destructive sparking on 
the commutator, is groundless. ‘‘For any given duty, the 
motors would be so proportioned that the maximum velocity 
would be obtained against the minimum head resistance, with 
a strength of field amply sufficient to counteract the armature 
reaction ; and regulation would be from this maximum velocity 
-down, and not up; hence, the variations in field strength 
would act to reduce the effect of the armature reaction at all 
velocities below the highest. The only exception to this con- 
dition would be when it became desirable to increase the 
horizontal effort beyond that corresponding to the speed ; but 
in all cases, except when the velocity is at the maximum, a 
considerable increase in the effort could be made before the 


effect of the armature reaction would become noticeable. Even 
at the maximum velocity, a considerable increase in the 
horizontal effort could be made without serious results ; but 
although this is true, the fact would seldom be taken advan- 
tage of, as it would amount to overloading the motors. At 
any speed lower than the maximum, the increase of effort 
beyond the normal could be made still greater, because, at 
these velocities, the armature current could increase quite con- 
siderably before the relation between the armature and field 
magnetisation would become the same as at the maximum, 
and to this increase in armature circuit could be added all the 
increase permissible at the highest velocity. From a con- 
sideration of all these facts it must be conceded that, so far as 
speed regulation is concerned, the electric motor can be made 
to meet the most exacting requirements, and if it is to fail in 
its efforts to do the work of the steam locomotive, it must be 
through a weakness in some other direction.“ 


The Electro-Chemical Industry.— There are seven papers, 
published in Germany, France and the United States, which 
concern themselves with the theoretical or practical aspects of 
electro-chemistry and electro-metallurgy. To many this would 
seem ample for the needs of this comparatively new science, 
but our friends across the Channel think otherwise. We have 
recently received copies of the first two issues of a new monthly 
paper named L' Industrie Flectro-Chimique, published in Paris 
under the editorship of M. Becker, formerly manager of the 
aluminium works at S. Michel Savoy. M. Becker apparently. 
intends to deal especially with the practical side of the new. 
industries. For instance, in the first two issues of L’ Industrie 
Electro-Chimique we find the following articles that may be 
classed as distinctly practical. The first, a signed article 
upon the path of progress in the aluminium industry, is con- 
tributed by M. Becker himself. He confirms the dictum 
expressed in our columns in the issue of January 29th 


(Article IV. of the series upon electro-metallurgical indus- 


tries) that there must be a fall in the cost of production, 


if aluminium is to come into more general use in the arts 


and industries as а substitute for other metals or alloys. 
This he considers will be obtained by the use of bauxite, 
withoyt any previous chemical treatment, in the electrolytio 
baths. The aluminium obtained will necessarily be much 
less pure, than the aluminium at present manufactured 
from the practically pure aluminia extracted by chemical, 


‘methods from the raw bauxite, but since its chief impurity 


will be iron, it will serve well for addition to iron and steel 
castings. From this impure aluminium, pure aluminium сап 
be obtained by & chemical refining process, of which M. Becker 


apparently knows more than he chooses to make public at 


present. M. Becker also contributes to these first numbers 
two articles upon the electro-metallurgical treatment of gold 
Three patented methods of extraction are described,. 
but only one of them—that of Siemens and Halske—is at, 


work on an industrial scale, and this has been recently fully 


described in our columns (see The Electrician, March 5, 
1897). An interesting unsigned article deals with the 
Slavianow method of obtaining homogeneous castings of steel 
and iron, which bears considerable resemblance to the 
Hunt process described on page 611 of our issue of March 6th 
last. 16 consists in the use of an electric current for heating 
the upper part of the mould and metal during cooling. The 
results obtained are said to be even better than those obtained: 
by the use of ferro-aluminium. Castings up to 1} tons in: 
weight have been made by this method. The weight named 
requires a current of about 800 amperes at 70 volts for 10 
hours, to obtain the necessary retardation in the solidifying of 
the metal in the mould. Another article dealing with the 
industrial side of electro-metallurgy is that describing the 
Moebuis process of silver refining. This has also been fully 
described in our columns; and the article named contains 
little new, excepting the cost of refining at St. Louis, which 
is given as 0°16fr. per kilogramme. Other practical articles are 
those describing the Cowper-Coles method of silvering para- 
bolic reflectors, a process for recovering the glycerine and soda 
from the waste lyes of soap works, and electrolytic methods of 
sugar refining. Two sugar refineries at Stepanofka are said 
to be using Schollmeyer’s method with successful results. 
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| this method Nernst succeeded in employing his method 


for conductivities up to 2 x 10° without special compensation 
for resistance, with an accuracy of a fraction of 1 per cent. 
This means that the method may be safely used for resistances 


The Electric Medium.—Joseph Larmor has published the | gown to about 15,000 ohms, without any fear of disturbances 
third of his Papers on “ A Dynamical Theory of the Electric by polarisation. With a differential exciter, self-inductions 
and Luminiferous Medium,” which concerns the relations | which are nearly equal may be compared to within one-tenth: 


with material media. He touches upon several points at 


per cent. The method is specially applicable to extremely 


which Maxwell's and Helmholtz's theories require completion. | small self-inductions. The frequency of the oscillations far- 
. Maxwell’s fundamental equations, being purely electromotive, | nished by the condensers used was 10‘ to 107 per second. 


gave no direct explanation of ponderomotive forces ; for that 
purpose the theory had of necessity to take on a dynamical 
form. But what was lacking in the attempt to place the 


fundamental formal equations of the ether itself on a dynamical | 


basis was a definite and consistent idea of how the electric 
charges and currents in the matter obtained a grip on the ether. 
In so far as Maxwell's and Helmholtz's theories were dynamical, 
they both involved the notion of current elements. But the 
author showed in a previous memoir that a current element is 
nöt a legitimate dynamical entity, and that the forces strictly 
derivable from that assumption are in disagreement with 

rimental knowledge. This led to the introduction of the 
n*obile electron or atomic charge of electricity as the true 
physical element. The true current of electrons moving both 
ways is made up of a current of conduction and a current of 
dielectric polarisation. If to this is added the ethereal dis- 
placement current, which is not a flow at all, but a flux of 
electrie displacement of the ether, there is obtained the teta! 
circuital eurrent of Faraday and Maxwell. 
specification introduces notable differences with regard to 
ponderomotive forces and other phenomena, which agree with 
Maxwell's model of the electric field, but go beyond the 
analytical theory of his ‘ Treatise.” The main idea of the 
present Paper is a criticism of the prevalent view of step-by- 


step or contact transmission, and the formulation of a kind of 
action-at-a-distance theory in which the electrons act the part 


of © strain-centres.”’ 
(Larmor, Royal Society, May 15th.) 


quartz fibres were mounted in parallel, one of 
charged with water and the other with а salt solution. The 
ratio of the deflections was very fairly constant. 


This threefold 


(Nernst, Wied. Ann., 60, 4, p. 600.] 


Another Method for High Frequencies.—Smale’s electrometer 


method may be employed for frequencies up to 107, obtained 


by means of a Tesla transformer. Two electrometers with 
them being 
The results 
showed that the dielectric constants of good liquid conductors 


increase with the concentration, but not in proportion to the 
conductivity. 


[SuaLz, Ibid., p.625 


Heat of the Spark—The heat developed by the spark 
discharge has been investigated in various ways by Riess, 
Kinnersley, Paalzow, and others. An ice calorimeter is hardly 


able to detect the small amount of heat developed, which only 
amounts to a small portion of the total energy. Neesen’s. 


steam calorimeter is ouly applicable to the most favourable 
cases, and recourse has, therefore, usually been had to the air 


‘thermometer. According to Riess, the best results can only 


be obtained if the volume of the thermometer bulb is vety 

small. But in that case the loss of heat is very great, and 
the displacements of the indieator drop cannot be compared 
with those obteined from heated wires on account of the com- 
parative slowness of the latter. These objections can be over- 
come by increasing the size of the bulb and measuring the 
increase of volume instead of the increase of pressure. This 


increase of volume is independent of the size of the vessel, and 
the indicator drop moves so slowly that the time required by 
the wire to heat the air becomes iuappreciable in comparison. 
Such a method has been worked out by W. Kaufmann, who- 
used a kind of differential thermometer with a spark-gap fn 
one of the bulbs. The indicator drop moved 1mm. fot 
0-00116 calories. То give an idea of the results, the follow. 
ing case may be quoted from the tables: A battery of eight 
condensers of 0-006 microfarads each was discharged through 
a resistance of 0°35 ohms. The total energy of the battery 
was 1°35 calories. Of this energy, 0'150 calories were 
dissipated in the spark, and indicated by the constant pressure 
air thermometer. When the resistance in the cirtuit was 
6:95 ohms, the spark heat was only 0:028 calories. When the 
discharge potential was varied, the heat of the spark varied as 
its ebe, wnile the total heat variec only as the square of the 
potential The heat developed between brass terminals 18 
only 0:54 of that between zinc terminals. 
[KavrMaNN, Ibid., p. 655.) 


Magnetit Molecules.—In his inaugural dissertation for the 
Rostock University, G. Klingenberg hazards an ingenious 
guess at the shape of the molecules of iron and nickel, to 
account for the in of length undergone by those metals 
oh magnetisation. He supposes that the molecules of iron 
are ellipsoids of revolution, some of which are prolate, while 
others are oblate, and that their magnetic axes coincide with 
their &xes of revolution. "When exposed to а magnetic field, 
the long molecules are turned round first, being most suscep- 
tible to magnetic forces. As the force increases, the short 
molecules, which are more numerous, begin to swing round, 
and the lengthening gives way to a shortening of the magnetic 
substance. Nickel, which shows a uniform shottening, would 
consist of oblate spheroids only. The relations connecting 
muügnetisation and mechanical stress admit of a similarly 
simple explantition. | 

(KumazNbERG, Simton, Berlin.] 


Rapid Oscillations for the Wheatstone Bridge. — The Kohl- 
rausch-Nernst telephone method for determining dielectric 
constants breaks down when the conductivity of the liquid 
exceeds a certain value depending upon the frequency of the 
oscillations used. When this frequency is very high the 
method becomes eapable of a wide application. W. Netnst has 
guecessfully employed the exceedingly rapid oscillations fur- 
nished by the discharge of a condenser through a circuit pro- 
vided with self-induction. The neutral position was deter- 
mined, not by the telephone, but by a spark-gap or a vacuum 
tube. The spark-gap used dese.ves а special description. Two 
thin platinum knife-edges were plaeed in contact at right angles 
to each other. Their distance apart was then regulated to a 
nicety by means of a low pitch screw, and when one set of 
points was worn ont fresh portions of the"ktrife-edge were 
substituted by a simple screw motion. If vacuum tubes are 
preferred as indicators, they may be prepared by the dozen by 
suitably constricting a long tube at several places, exhaust- 
ing the whole, and melting off pieces as required. By 


Unipolar Röntgen Tubes.—A. Pflüger has discovered some 
striking differences between the behaviour of the two poles of 
a Tesla transformer. The discharge from the one terminal is 
much more intense than from the other, probably owing tO 
very rapid damping. Röntgen tubes may be constructed with 
only one electrode, and give fairly good results without te 
usual risks. 

(Pritosr, Ibid., p. 766. 


The Use of Electricity on Steam Railway lines. On May 
10th, a trial was made on the New York, New Haven and 
Hartford Railroad Company, between Berlin and Hartford, 
with a motor car weighing 32 tons‘and carrying 70 passengers. 
Current was furnished from a power-house in Berlin and was 
transmitted along the line by a third rail. The train was run 
on regular schedule and between two trains drawn by steam 
locomotives. The 18 miles were covered in 18 ininutes. 
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ARMATURE REACTION AND THE THEORY OF 
COMMUTATION. 


BY C. C. HAWKINS, M. A., A. I. E. E. 
(Continued from page 115.) 


Balance between Storage and Liberation of | nergy.—li, 
therefore, the causes for increase or decrease of field, and 
for increase or deorease of distortion, exactly balanced 
each other, there would be neither storage nor liberation of 
energy. And this is in fact the case of aparkless commutation, 
to consider which we must combine the full-current and short- 
circuited loops, which were previously studied separately. 
Let the short-circuit begin when the loops are just behind the 
neutral line of the actually existing field, which we will call 
field 8 (Fig. 19), and the E.M.F. then impressed on them by 
rotation through field 8 is just capable of driving the full 
current through their ohmic resistance. The direction of the 
current in the loops always corresponds to the direction of the 
E.M.F. that would be due to rotation through field 2 (since 
when the current reverses fields 2 and 8 are identical) 
although it may not correspond in intensity. In fact it does 
not correspond in intensity, for except when situated on the 
neutral line of field 2, the loops have both a direct and a cross 
magnetising effect on field 2, due to which field 8, through 
which they are actually moving, is different from field 2. At 
the start they have a direct back effect, and at the end a 
forward effect, thus they tend to keep the strength of 
field 2 constant which would otherwise decrease and the 
two might be exactly balanced. Next, from the point of 
view of cross-ampere loops; let n,n, (Fig. 19) represent the 
neutral line of field 2; then the composition with it of the 
magnetising effects of the two short-circuited loops on the 
leading side of V S implies not only the decrease of the total 
number of lines of field 8 (as previously mentioned), but also a 
decrease in the distortion, since they tend to drive lines out of 
the core between the wires and V S, or behind them. Thus 
during the first half of the process of commutation, when the 
old current is dyihg down, the neutral line of field 8 is at any 
moment behind the position which the neutral line of field 2 
then bas; but as the loops move onward and cut а weaker 
portion of field 3, their E.M.F. and current fall, so that the 
angle by which n,n, lags behind n,n, gets less and less. Now 
it has been shown that the neutral line of field 2 during the 
time of short-cirenit would recede against the direction of 
rotation. Such recession is therefore met by the ereeping up 
of n, п, to nono Gradually the current in the loops falls to 
zero, and then nan, and n, n, coincide. When the current has 
reversed, not only does the total number of lines tend to 
increase (as previously explained), but the tines between the 
loops and n,n, are decreased (Fig. 20) and ahead of the loops 
are increased; there is therefore more distortion, amd the 
neutral line of field 8 moves ahead of that of field 2. The 
neutral line of field 2 is still receding, but now since the 
loops are nearing the leading pole-tips, for fhe same our- 
rent strength and position ahead of non^, there is more 
advance of п, л, beyond n,n, than there was trail of n,n, 
behind л, n, for a similar current and position behind n, n,. 
Thus in spite of the recession of n, ,, п, n, might keep the 
same position on the armature if the advance of n, n, on n, n, 
increased in the right proportion to counterbalance the reces- 
sion of n, n. 

Sparkless Commutation.— The conditions for sparkless com- 
mutation are now evident; if short-circuit begins when the 
E.M.F. due to field 8 is just sufficient to pass the full current, 
and ends when it is again just sufficient to pass the full current 
through the loops, there are exactly the same number of cross 
and back loops similarly situated at the end of the process as 
at the beginning ; the total number of lines is the same, and 
the neutral line of field 8, if it has moved at all, has at any 
rate returned to the same place as before. 

Since the voltage produced by a loop immediately before 
and immediately after short-circuit is in each case to be 
exactly sufficient to drive the normal current through its 
resistance, there is no alteration in the total voltage of the 
dynamo during short-circuit; for the two wires, 1, 2, next to 
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n4 O in Fig. 17 neither add to nor subtract from the terminal 
voltage any more or less than the two wires, 17, 18, next to 
ng О in Fig. 18 which ex hypothesi are in the same state but. 
on the other side of the neutral line of field 8. Hence there 
is no fall of E.M.F. by rotation, no collapse of the symmetrical 
field dnd no collapse of the ¢ross field, and in fact no change 
at all except the reversal of the current. Energy has neither 
been stored nor liberated, but has been simply dissipated as 
heat in the loss over the ohmic resistance of the loops at a rate 
proportional to the square of the falling and rising current. › 


Steady Value of Back and Cross Ampere-Turns with Sparkless 
Commutation.—The steadiness of the field with spatkle-s com- 
mutation may best be followed by the aid of & numerical and 
pictorial example. The process of short-circuit may be divided 
into four stages, illustrated in the four diagrams of Fig. 21; 
in the first, we start with each brush resting on one segment 
of a commutator with an even number of parts, and commu- 
tation of loops 1 – 1’ and 11 — 11' is about to begin: the full- ' 
current inductors are indicated by double crosses or a circle 
and a dot, according as the direction of their current is away 
from or towards the commutator. When the second diagram 
is reached, the current in the short-circuited loops has dropped 
to half its full value, and is indicated by a single dot or 


II. 


v 
it 20 — 2 : 18 6 
i OX } Lr 


64°; 


9' 16 „ 
и. 9 " 


III. IV. 


Fic. 21.— Even Number of Segments. 


single oross. At the third diagram each short circuited loop is 
orössing the neutral line (c&nductor 1 being as much ahead of 
the neutral line as conductor 1' is behind it, and conductor 11° 
being as much behind tke neutral line as conductor 11 is ahead), 
and their current is zero, as shown by the blank circles. The 
fourth diagram is analo to the second, but now the dur- 
rent in the 5 has risen to halt its full value 
in the new direction, as indicated by the single crosses and 
dots. The end of the fourth stage brings us back to the first. 
diagram, save that loops 1-1’ and 11-11“ have just passed the 
brushes, and the cycle is complete. We now have to compare: 
the back and cross ampere-turns at the different stages ; the: 
wires of only one half of the armature need be considered, as 
the other half is similar. 

In ү. the wires from 12’ downwards to 7 belong to pure 
cross loops; of these, the eight from 13’ to 6 are practically 
of equal value, and are fall cross loops (say,=1) since they 
are all favourably situated under the pole-piece for cross. 
induction. Wires 2 and 17’ may be taken as three-fourths 
cross-magnetising and one-fourth direct, their direct compo- 
nents neutralising each other; wires 12“ and 7 may be taken 
as half and half, their direct components again neutralising 
each other. 
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Similarly, loops 1-18' across to 8'.11 are pure back loops, 
and of these 20-19’ to 9-10 are full back loops, while loops 
11-8 and 18-l'are three-fourths back and one-fourth cross, 
and loops 1-18' and 8'-11 are half and half, in each case the 
cross components neutralising each other. The same number 
of loops is obtained by simply counting each back wire on one 
side of VS, and giving to it the value due to its position. 
Hence, in one half of the armature 


. No. of No. of 


-cross wires. Value. back wires. Value. 
8 х | =8 E x 124 
„ х 0°75 = 1:5 R х 0:75 = 1:5 
D отоо вез х 0:5 = У acti ue x05 =1 


^ Cross-ampere turns x 10:5 Back ampere-turns x 6:5 


At the second stage (ii.) wires 12’ downwards to 17’ are, as 
before, pure cross loops, and 13’ downwards to 16 have full 
oross effect; but wires 2 and 6, though more than three- 
fourths cross, are not, owing to their position, equal to full 
cross loops (as wires 2 and 17' were in the former diagram), 
say 0°85 cross. Wires 12'and 17’ are intermediate between 
three-quarters and half cross, say 0°7 cross. Wire 7 is half 
cross, but is half neutralised by wire 1, which is carrying 
half the full current. Wire 18’ is now less than half cross, 
say 0°8 cross, and is half neutralised by the similarly situated 
wire 11'. Wires 10’, 19 and half of wires 19 and 9 count as 
pure back loops; wires 20 and 8 are 0°85 back (just as wires 
2 and 6 are 0:85 cross); wire 18 is 0-7 back, and wire 7 half 
back, wires 11’ and 1 having exactly half these values again. 


Hence 8x1 =8 
7х1 =7 9 х ‘85 ж 1-7 
9 х 85 = 1-7 No. 18’ = 7 
2x 7 =14 No. 11’ = ‘85 
No.7 minus No. 1 2:5-:25- 25 No. 7 = 5 
No. 18’ „ No. 11 =:8 – ·15 = 15 No. 1 = ‘25 
Cross А.Т. ac 10:5 Back А.Т. x 65 
With (iii.) we return to 
8x 1 28 4x] =4 
9 х 75 = 1:5 9х 75 = 1:5 
Nos. 17 and 7 = х 5 =1 Nos. 7 and 17 = 2х 5 = 1:0 
Cross A. Т. œ 10-5 Back А.Т. х 65 


Diagram (iv.) is analogous to diagram (ii), but now the 
cross components of the short-circuited loops assist the cross- 
induction, and their direct components being in a forward 
direction neutralise part of the correspondingly situated wires 
17’ and 6. Hence 


dx 1 =7 

9 * 85 2 17 8x1 =8 
No. 6 = 7 2x 85=1°7 
No. 1 = .85 2x7 =1°4 
No. 17’ = $ No. 17’ minus No. 11'2:5 25 25 
No. 11’ = °25 No. 6 „ No. 1=:3- :15 = 15 
Cross A. T & 10:5 Back A. T. x 6:5 


. It will be seen that the relative proportion of back and cross 
ampere-turns remains unchanged during the passage of a pair 
-of loops under the brushes. | 

Effects of Over-Commutation.—The problem of securing a 
sparkless collection thus consists in keeping the total number 
of lines and their position the same at the end of short-circuit 
(without the forcible effect of a mechanical break at the brush) 
as at the beginning. Between these times the neutral line of 
field 3 may move without detriment as regards sparklessness. 
At the commencement of short-circuit there is a certain 
amount of energy stored in the system, and a certain rate of 
doing work by the prime mover. Ifthe brushes be too thick, and 
the leading edges of the brush-tips be too far forward, so that 
the current at the end of short-circuit is too great, the neutral 
line of field 8 has advanced beyond its position at the beginning 
of short-circuit, and further the total number of lines has 
increased. While the segments are under the brushes, the 
growth of the symmetrical field causes a back E.M.F. in the 
field-magnet coil whereby energy is stored ; it further causes 
а forward E.M.F. in the back turns, but as а set-off against 
this the increased distortion, or, in other words, the growth of 


the cross field diminishes the E.M.F. of the cross inductors. 
But now comes the mechanical break at the commutator; 
when the leading segments of the short-circuited loops leave 
the brush-tips, the excess current finds an extraneous high 
resistance of air and mica interposed in its path. The result 
is a diminution of the excess current and a collapse of the 
symmetrical lines: these cutting the short-circuited coils 
cause a forward E.M.F. in them bee) to maintain their 
excess current, and finally & spark which liberates the grealer 
part of the surplus stored energy. The collapse of the 
symmetrical field also causes а back E. M. F. in the back 
turns but this is mostly counterbalanced by the collapse of 
the cross field, which, cutting the cross inductors, increases 
their E.M.F. Thus with the exception of the energy which 
appears in the field-magnet coil as it is cut by the collapsing 
symmetrical field, almost all the energy appears on the arma- 
ture in the short-circuited loops, for in them both the collapse 
of the symmetrical field and of the cross field combine to 
keep up their excessive current. This agrees with the fact 
that if we regard only the resultant field 8, the change 
in its strength and distribution produces little effect on the 
armature inductors other than those which are being com- 


muted; these latter are situated between two bands of induc- 


tors carrying currents in opposite diractions on either side of 
the neutral fine about which the field is divided, and any effect 
on one side is balanced by the contrary effect on the other 
side. The decrease of field 8 and the recession of its neutral 
line, however, definitely affect the short-circuit loops, and 
give rise to the sparking whereby the balance of energy is 
once more restored. Thus with every commutation not only 
is some of the energy of the prime mover uselessly expended 
over the ohmic resistance of the short-circuited loops, but 
some portion is also first stored and then wasted on the com- 
mutator in tearing up its surface. 


Effects of Under-Commutation If the brushes be too narrow 
and their leading edges too far back so that the current is {00 
small at the end of short-circuit, then to a greater or less extent 
the effects described as due to the rotation of the full-current 
loops have taken place when the leading segments are leaving. 
the brush tips. Full-current inductors have passed out 
from under the poles and have not been properly rep 
by equivalent full-current inductors. Hence the E. M. F. and 
current of the full inductors have been falling, but. energy 
has been liberated from the field by the leaping back or 
straightening of the lines of the field, and at апу moment the 
E. M. F., although lower than at the start, is higher than it 
would otherwise be. Further, the total number of lines has 
decreased, and thereby again energy has been liberated in the 
field-magnet coil. Both causes have assisted in reversing the 
current in the short-circuited loops, but not to the req 
extent. There has thus been a decrease of current in the 


external circuit (minimised, however, by self-induction), a0 


through all these causes combined the prime mover has 
doing less work, and some energy has been liberated from the 
magnetic system. But with the break at the commutator as 
the brushes leave the trailing edges of the segments, instead of 
the half armature current flowing on through the loops n0" 
thrown into circuit, it meets with the extraneous high resist- 
ance of air and mica. The armature current drops still lower, 
and energy appears at the spark-gap. The voltage over the 
spark-gap which is in parallel with the loop undergoing com: 
mutation raises the current flowing through the loop un 
finally a position of equilibrium is again obtained. Energy 18 
thus again stored in the system, but meanwhile the energy 
which has appeared in thespark is entirely wasted. The higher 
the E.M.F. over the spark-gap the more rapid the increase in 
the current to the right amount. As a matter of fact the 
voltage of the dynamo never reaches the amount which we 
should otherwise have a right to expect, since the time during 
which the brush is only resting” on one segment 18 wit 
the usual width of brush very small, and therefore at the 
moment at which we started, the E. M. F. and current are not 
at the right pitch. Thus, up to the moment of break a little 
energy has been liberated by the rotation, and this deficit has 
to be suddenly made up. The penalty which we have to pay 
for this is the lost energy of the spark, and again the prime 
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mover is always doing more work than is necessary. The 
increase in the field-lines retards the reversal of the current, 
and so also does the movement forwards of the neutral line, 
i.e., the back E. M.F. in the short-circuit loops means energy 
being rapidly stored. 

Alteration of Total Lines, атай, owing to (1) Balancing Action 
of Leakage.— We have spoken above of alteration in the total 
number of lines; а distinction must, however, be drawn 
between the total number of lines passing through the arma- 
ture and the total number of lines passing through the field 
winding. Ару alteration in the number of the back ampere- 
turns, due to improper commutation, produces much less « ffect 
on the total number of lines of the magnetic system than it 
does on the number of lines through the armature, this differ- 
ence being due to the balancing action of the leakage lines 
which flow across from pole to pole outside the armature. 
Thus, to take an example :—At full load with correct commu- 
tation let 8,500,000 lines through the armature be produced 
by 20,000 ampere-turns, of which 18,650 are expended between 
Ше poles. Let there be one loop per commutator segment, 
and let the full current in it be 250 amperes, i.e., the machine 
gives 500 amperes. Now let the current in two such loops 
undergoing simultaneous commutation be reversed too far, so 
that it reaches the high figure of 500 amperes. Then 2 x 500 
= 1,000 forward ampere-turns are brought into action, i.e., 
an increase of about 7 per cent. in the ampere-turns over 
the polar gaps and of 5 per cent. in the total number of 
ampere-turns on the system. The effect will be to raise the 
lines through the armature from 8,500,000 to 8,750,000, or 
an increase of 3 per cent., but the total number of lines will 
merely be raised from 10,500,000 to 10,720,000, or an increase 
of only 2 per cent. The difference is due to the fact that the 
leakage lines between the poles decrease in number, i. e., the 
division of lines between the armature and air leakage paths 
is altered, and some of the old leakage lines are drawn within 
the armature. Thus there is a positive increase of 220,000 
lines and an additional 80,000 lines are withdrawn from the 
leakage and appear in the armature. Next, let us suppose 
that the current in the two loops is not reversed at all, but 
continues in the same direction and at the same value as 
before short-circuit begins. Then 500 back ampere-turns are 
added to the field. The effect is to reduce the lines through 
the armature from 8,500,000 to 8,800,000, or a reduction of 
23 per cent., but the total number of lines is only redueed by 
2 per cent. to 10,800,000. The leakage lines in this case 
increase in number owing to the greater number of ampere. 
turns required over the armature. These extreme cases 
suffice to show that there can be but small alteration in the 
total number of lines passing through the field-coils, as we 
have not taken into account any effects from hysteresis or 
from the damping action of eddy-currents in the iron or from 
the exciting coils themselves. 

(2) Damping Action of Eddy-Currents.—The system of arma- 
ture and field-magnet coils and iron magnet is analogous to 
an induction coil with primary and secondary wound over 
different portions of a solid iron core. Any alteration in the 
total number of lines which are primarily due to the exciting 
coil causes a circumferential E.M.F. to be set up in the 
magnet core, and the iron being a conductor and not lami- 
nated, an eddy-current is set up, which, like the current in the 
true secondary, opposes the change of field, or screens the 
inner layers of iron from change of magnetism. Thus the 
eddy-current in the solid magnet would have a damping effect 
on any change of the total number of lines that could possibly 
be produced by the short-circuited or the; full-current loops 
during rotation through the small arc corresponding to the 
time of short-circuit. To this must be added the damping 
action of the field-magnet coil itself. Even in the armature 
alone there can under ordinary circumstances of incorrect 
commutation be only very slight alteration in the total strength 
of field; for hysteresis and eddy-currents in the pole-pieces 
would come into play. Hence the chief question of sparkless 
commutation must be that of maintaining the displacement of 
-the field unaltered during commutation. If there is sparking 
at the brushes the lines surge backwards and forwards with a 
rythmical oscillation. If there are an even number of segments 


there are as many vibrations in a revolution as there are 
segments in the commutator: if there are an uneven number 
of segments, there are twice as many oscillations, but the 
amplitude of each is halved. 


(To be continued.) 


CARBONS FOR ELECTROLYTIC PURPOSES. 


The January number of the Elektrochemische Zeitschrift 
contained an article by Dr. Albert Lessing on carbons for 
electrolytic purposes, and an abstract appeared in T'he Elee- 
trician of February 12, 1897, p. 509. In this article Dr. 
Lessing claimed to have overcome the defects usually charac- 
teristic of carbon plates when exposed to the deleterious 
influence of the commercial electrolytic cell, and offered to 
send samples of his carbon to anyone interested in the subject 
to test. Being extremely interested in the subject we accepted 
this offer, and in due course received sample carbons to test 
and report on. Below we give the report of Messrs. Stanger 
and Blount. The electrical measuring instraments used were 
kindly lent by Messrs. Evershed and Vignoles, Limited :— 

DzaR Sin, — In accordance with your instructions we have made an 
examination of certain samples of carbon prepared for electrolytic purposes, . 
and now beg to hand you our report. 

The samples examined were as follows :— 

(1) Carbon prepared by Dr. Lessing. 
(2) Irex carbon. 
(3) Retort carbon. 


Percentage of Ash.—The three samples were analysed for their percen- 
tages of fixed mineral matter or ash. 


Ash. 
Dr. Lessing's carbon ... 6:96 per cent. 
Irex carbon wk TM Mes .. 207 - 
Retort carbon ... 1:85 » 


Resistance to the Attack of Fused- Nitre.—The loss of weight of test 
pieces 79 under identical conditions to the attack of fused nitre was 


determin 
Loss of weight. 
Dr. Leesing's carbon ... m < e. 748 per cent. 
Irex carbon eu = we .. 198 „ 


Retort carbon ... TN A is .. 098 - 
The behaviour of the samples when subjected to the intermittent attack 
of fused nitre was also examined.t 
Behaviour of Test Piece. 
.. Showed only slight signs of disintegration. 
Irex carbon : Ditto ditto 
Retort carbon Ditto ditto 


Resistance to Electrolytic Attack. —The samples were made the anodes in 
an electrolyte consisting of sulphuric acid of a specific gravity of 12. 
After 114 hours run witha current density of 27 amperes per square foot, 
the condition of the carbons was examined. 

Condition of Sample. 


Dr. Lessing’s carbon 


Dr. Lessing’s carbon Considerably corroded, with some local 
pitting. 

Irex carbon Evenly attacked, except at the surface of 
the liquid, where the corrosion was 
somewhat greater. 

Retort carbon Ditto ditto 


From these results we have arrived at the following opinion :— 
The best sample is that prepared from retort carbon. Of the others 
the Irex carbon approximates in quality to retort carbon, while the carbon 


. prepared by Dr. Lessing is inferior thereto, containing a larger percentage 


of mineral matter, and suffering disintegration more readily. 
Yours faithfully, . 
STANGER AND BLOUNT. 


To the Eprror The Electrician, Salisbury Court, Fleet-street, Е.С. 


DISTURBANCE OF SUBMARINE CABLE WORKING 
BY ELECTRIC TRAMWAYS. 


The following is an abstract of the Discussion on Mr.. 
Trotter's Paper on the above subject which took place at the 
Institution of Electrical Engineers on the 18th inst. Speakers 
who have returned their proofs revised are denoted by an 
asterisk. 


*Mr. CHARLES BRIGHT thought Mr. Trotter’s Paper could not fail 
to be most valuable both to cable men and the electric traction engineers. 


+ Carbons of poor quality are commonly disintegrated on repeated 
immersion in and withdrawal from fused nitre. 
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"To him it seemed that the Paper was more especially praiseworthy and 
to the point in giving them a wide renge of experiments, the majority of 
which, though hopeful in character, had proved more or less unsuccessful. 
"The publication of successful experiments was common enough, but those 
which had not happened to attain the desired result were very rarely 
made known. He thought it seemed abundantly evident that the cause of 
the kicks on the siphon recorder were due not to direct leakage, but rather 
to the difference in the inductive effect upon the two underground lines 
running from the cable but to the station. This being во, it seemed to him 
to be almost too much to expect that any particularly useful effect could 
be obtained by varying the position of the earth. In fact, һе ventured to 
think that the only direction in which good results could be looked for 
would he of a differential, or balancing nature. He was sorry to see that 
the plau tried as shown in Fig. 15a of adding an artificial line to the cable 
was not a success in practice, because theoretically this was absolutely 
perfect, for it was precisely the same electrically as extending the cable in 
such а way as.to neutralise the extra induction on the otber line. Probably 
great dif&eulty would be experienced, however, in making the necessary 
alterations in adjustments at some distance from tbe recorder station. 
It was also to be regretted that alternative methods, other than that of 
the somewhat! brutal character of a metallic eircuit, were not either dis- 
covered or found satisfactory. From the cable companies’ point of view, 
however, no dgubt the means by which tbe end was attained was immaterial, 
seeing that. the tramway people had to pay the bill. The moral of the 
Paper seemed to be that people proposing to start tramway systems must 
give plenty of elbow room to cable stations, especially in view of the ever- 
increasing applications of high-speed automatic working of cables, for it 
would be in;this case, of course, that the troubles from induction would 
be especialy prominent. He noticed that Mr. Trotter spoke of working 
-eondensers |bding employed for the purpose of keeping off earth currents. 
. Perhaps it Would be as well to remewber also that these were useful 
for sharpeſfliig the signals and thus enabling a higher speed to be 
maintained. 
Mr. W. Н, PREECE thought Papers like Mr. Trotter's, although very 
difficult to’ discuss, were of extreme value to the Institution, because 
they gave the members what they very rarely got, viz., the experi- 
ence of those who were on the other side of the world. He thought one 
reason why they had so few Papers of this clase was that in the past the 
rivalry of competing cable companies instilled a kind of policy amongst 
the powers that be to prevent their staff from sending Papers to the 
technical Preas and also to the Institution. While they were certainly 
very much indebted to Mr. Trotter for the Paper itself, they were also 
indebted to the managers of the Eastern and South African Telegraph 
‘Company, who had allowed the facta to be published. They could not do too 
much to encourage such Papers. Probably they in the Post Office suffered 
more than tríost people from disturbances such as were recorded in the 
Paper. The Post Office had had similar disturbances in Liverpool and also 
in Leeds, and in fact wherever tramways and telephones and telegraphs, 
submarine or overland, came together, and unless the lessons of experience 
were followed, they were bound to undergo a certain amount of incon- 
venience. ‘However, there was this about the whole thing, and that was, 
that, however serious these disturbances might be, they were all remediable. 
"The difficulty’ was to determine, as Mr. Bright had rather suggested, where 
induction antl where leakage came in. The principal disturbance they 
encountered in London was the eontinuous one due to leakage. In this 
particuler bidtance it was practically impossible for the tramway company 
to eliminat the cause of the disturbance, and therefore it only remained 


for the cable company to adopt the plan advocated by Mr. Trotter. This 
was not thg.only instance of the kind, and he asked the President to call 
‚ upon Mr. Luke, who bad just returned from India, and who would be able 


to tell them of a similar experience in Madras. 

"Мг. P. V. LUKE said he had not had the advantage of hearing Mr. 
"Trotter's Paper read, and had not much to say upon the subject. The 
facts at Madras were these. There had been a disturbance felt, and various 
remedial means were tried. First of ан, they tried lines to earth plates 
out in the sea and then they ran an earth line along the shore, but these 
both proved ineffectual. It was found. that nothing really removed the 
-difficulty until they ran another highly insulated line from the telegraph 
office to the cable house, connected it to the guards of the cable, and so 
made a metallic circuit over that part of the distance. The main point 
in connection with the matter was that the tramway company had to 
reimburse the cable company the cost of making this alteration. The 
telephones were also affected, and the tramway company had to pay the 
telephone company for the alterations which to be made to their 
lines in order to avoid the induction from the tramway currents. The 
earth line to sea was taken out as far as possible within the harbour limits, 
probably half а mile. It was an insulated core, and terminated in а large 
copper earth plate. They also tried an insulated line along the coast 
for about 15 mites with ап earth plate buried at the end, but not 
successfully. 

Mr. С. Н. GADSBY said be bad been much interested in Mr. Trotter's 
Paper, having had similar experience in Madras. While in charge of the 
Madras electric tramways, from December, 1894, to April, 1896, he had 
had considerable trouble both with the telephones and with the submarine 
cable which was landed at Madras, and which belonged to the Eastern 
Extension and Australasian Telegraph Company, coming across from Penang, 
about 1,500 miles distance. He, with the Company’s officials, carried out 
a series of experiments there, and he thought they had determined that 
the interference with the telephones was due to induction, and that in 
the case of the sub-marine cable it was due to leakage; they had 
thought it ‘could be overcome, in the case of the cable, by carrying an 
insulated line from the siphon recorder back to the hut where the cable 
was landed, about a mile along the shore, and making an earth on the 
sheath of the cable. This had been suggested before he left Madras, and 


had piace ieee. carried out. Since he left he understood that this method had 
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been successful, but he had just seen Mr. Saunders, the electrician to the 
Eastern Extension Company, who bad told him that furtber disturbances 
had quite recently been reported, во that the difficulties could not be 
regarded as having been overcome. The diagram showed the configuration 
of the various systems in Madras. He would not trouble them with details 
of the experimente, He had read Mr. Trotter's Paper through several 
times, but the experiments there recorded seemed to be of а very conflicting 
nature. One seemed to show conclusively that the interference was due to 
induction, and the next seemed to show almost as conclusively that they 
were due to leakage. He ventured to suggest that it was not due directly 
to either of them as generally understood, but to condeuser effects. In the 
early days of electric traction they regarded the earth as a conductor of 
ample conductivity for returning the current to the power station. They 
had since found they were wrong in that respect. Cable electricians, and 
others concerned in working very +mall currents, had assumed that all 
points of the earth surface were at the zero potential He ventured 10 
suggest that by sending into the uninsulated rails of a tramway a large 
current from a car, even if only a few volts above the normal zero potential 
of the earth's surface, a part of that surface was instantaneously raised 
above its normal potential, as were also such parts of the cable sheath a 
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lay in the vicinity. Under such circumstances we should expect, by a re- 
distribution of the charge on the core, that the core in the part of the 
sheath whose potential had been raised, would momentarily fall in 
potential together with the side of the condenser to which it was con- 
nected. The other side of the condenser being to earth and the cable 
sheath, there would be a re-distribution through the siphon recorder with 
a resulting deflection. This he thought was borne out by that part of Mr. 
Trotter's Paper which describes how, after the new cable had been laid, and 
whilst the outer end of the core was still insulated from the sheath and 
the end sealed, kicks were obtained on a siphon recorder arranged with 
a condenser in the usual manner between the sheath and the core at 
the cable hut. 

Prof. W. E. AYRTON thought the explanation given by the last speaker 
was simply another way of expressing leakage. Mr. Preece had stated 
that the greatest difficulty arising in this country from the tramlines was 
leakage. He (Prof. Ayrton) had a number of curves giving the results 
of a magnetic survey made by Profs. Rücker, Boys and himself in the 
early part of 1893 around the whole of the neighbourhood of the City and 
South London Railway between London Bridge and Stockwell, not merely 
along the line, but for 200 or 300 yards on either side. All the effects 
recorded on these curves were undoubtedly induction, because their instru- 
ment was simply a suspended magnet ; it was not a galvanometer, it had no 
wires connected to the earth ; it was simply a magnetometer. There was 
no question therefore of leakage. One curve was taken in Portland - place 
and observations were made at distances of 25, 50 and 900 yards from the 
centre of Clapham-road. It was partly on the strength of these exper- 
ments that the line which it was proposed to run underneath Exhibition- 
road did not receive Parlianientary sanction in spite of the powerful 
support it had. It might be said that the instrument used was very 
sensitive and would detect anything. As a'matter of fact the instrument 
was taken about in a cab, although they did not make observations while 
the cab was going. But to prove that these motions were not due to the 
vibration of the ground, due to carts or anything of that kiud, on one 
occasion when they were observing there was & period of abeolute rest, and 
the magnetometer needle was absolutely at a stendstill. They iustantly 
recorded the time when it became stationary until it moved again, and it 
was ascertained that that was exactly the duration of a stoppage in the 
traffic. They did not always find that at a long distance away from the 
line they got the least effect. Sometimes at a considerable distance 
from the tine there was very great disturbance, showing that the 
return current was wandering back by gas and wates pipes. At tbat 
time he thought the railway companies considered him a. very objection- 
able person, but he thought they had now come round and had 
realised the fact that a person who pointed out defects might 
really be the greatest friend they had. What did it al] mean. 
meant that people who were quite happy doing their daily work, were 
suddenly interfered with by somebody or other at a diatance doing somes 
thing else. Surely the law of England was that these people were not tc 
be interfered with. Let them consider the case mentioned in the Paper. 


It meant that in a cable station the ground about the station was not the 
Company's own. Electrically it was not their own, it belonged to tHe 
"Tramway Company, and they were compelled to go 5 miles out at sea to 
find an earth, ins of ing one on the spot. He wondered whether 
the ground under tbat building really belonged to the Society of Arta, or 
whether electrically it belonged to some electrica] undertaking. The proper 
thing was for an electric railway not to interfere. But could they do it at 
а cost which was reasonable and could they gain by so doing! Take an 
alectrie light company. He did not know of an electric light company in 
this country that used an uninsulated return. The reason was that a com- 
pletely insulated system was greatly to the advantage of the company. In 
the first place the stress on the insulating material was only half what it 
Was if only one wire was insulated. The danger from shock was also very 
much lessened. They knew probably that the Board of Trade limited the 
drop in pressure to 7 volts, if they used the rails as a return. This meant 
that on some of the railways where they were to have a 3 minutes service 
very good rails and very good bonds between the rails would be necessary 
amd also that the return conductor must be very thick. It was a question 
of calculation of pounds, shillings, and pence, to prove to the companies 
that on the whole they would gain by baving an insulated return, and he 
was happy to вау that the representatives of all the three companies that 
had bad Bills before Parliament that year, viz., the City and Weet End, the 
District line, and the Brompton апа Piccadilly Circus line, had been so con- 
vinced that they had given undertakings that they would have а completely 
insulated system, whether on the two or three wire system, and had given 
an undertaking in writing in all casea that the insulated return should be to 
his (Prf. Ayrton’s) satisfaction. He thought that a very great point, 
not merely in the interests of science, but in the interests of the electric 
railways. Of course it was very difficult fur anyone representing a scientific 
college to make people understand that they might be as interested, though 
not pecuniarily, in the success of the tramways as they were in the success 
of experiments carried out by their own students in the laboratories. He 
thought the railway companies were coming to their senses. The system 
would be Leneficial both to the telegraphs and the telephones. There would 
be no difficulty with regard to electrolysis, and last, and perhaps they 
would say least, it would be beneficial to electrical laboratories. 

Prof. FORBES sent a letter in which he mentioned a disturbance in 
Coney Island, New York. which had been successfully got over by 
Mr. Cuttrise, of the Commercial Cable Company. 

* The PRESIDENT (Sir Henry Mance) said that as Mr. Trotter was out 
at the Cape he could not ask him to reply to the different speakers. He 
had listened to the criticisms on the paper with much interest because 
personally he had had something to do with the Madras tramways, aud 
although Prof. Ayrton thought that tramways had no business to interfere 
with the telegraphs, and although he was a telegraph man himself, he 
thought that, as the submarine cables had the monopoly of the ocean, it was 
rather too much to ask that they should also have the monopoly of 
the land. He thought the cases at Madras and the Cape were distinc 
different. 


ON DYNAMOS.* hu 
BY W. M. MORDEY. 


1. The development of the dynamo has been very rapid. The 
subject from the first proved attractive to engineers and scientific 
men, as well as to commercial people. After quantitative methods 
were introduced a few years' work sufficed to bring the machine ар 
to a high degree of excellence, as changes were easily made an 
their effects readily observed. аро progress оп sound lines was 

tly facilitated by the remarkable Paper read by Drs. J. and E. 
Hopkinson in 1886 before the Royal Society. The Paper read in 
1893 by W. B. Sayers before this Institution indicated possibilities 
of progress in а new direction. In spite of this suggestive Paper, 
practice ap to have settled on certain regular lines. For 
aome years little or no advance has taken place, and the dynamo 
bas come to be looked upon as having substantially reached its 
full development—except, perhaps, as to size—present practice 
and present proportions being regarded as very unlikely to be 
departed from. 

2. Does it deserve its high re ion? Ав a working machine, 
it certainly does. The results it gives are excellent. It is ооо], 
reliable, durable, highly efficient, has good regulating qualities and 

collection, even in some cases with fixed brushes and i 

оза. But these excellent qualities, at any rate, by the 
best machines, are obtained at a high price, by the lavish use bf 
costly materials —at the cost of a large air-gap, of exoeesive excits- 
боп, and ets larger, both in length and section, than the 
armature should require. If designs which require a lavish expen- 
diture of material to attain a desired result are unsatisfactory, then 
the best modern dynamoe leave plenty of room for improvement. 
Instead of being regarded as а fimished produot, they should be 
considered crude, imperfect and unsatisfactory. | 

3. To establish this contention a statement of one simple fact 
should suffice. One-tenth of the present exciting power would 
amply suffice to etise the iron of the magnetic system (and a 
gap sufficient for clearance) to its required value ; the other nine- 
tenths may be looked upon as spent directly or indirectly in over- 
coming armature reaction. In attempting to improve flynamos 


* Paper read before the Institution of Electrical Engineers on? 
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our aim should be, while retaining a high standard of practical 
working, to get more work than at present from a given value of 
material and labour. 

4. Output is limited by s ing, by heating, by questions of 
regulation and by strength 5 AA H x better that 
the limit should be heating rather than sparking, in order that 
overloading for short periods may be possible. If a machine 
sparks much when overloaded, then its normal output cannot well 
be exceeded ; but if it does not spark, it may be overloaded for 
a short time, as it only heats slowly. Too much attention can 
scarcely be given to this subject, for on eool working the life of 
the machine mainly depends. It ia to be feared that attention has 
often been given to preventing heat losses by aiming at a high 
efficiency. and not sufficient attention to getting rid of the heat 
that is generated. This Paper deals especially with conditions 
bearing on the reduction of material and labour by minimisi 
epareing and armature reaction. But it must not be overlook 

at, the more we may succeed in reducing these, the more imper- 
tant becomes the question of cooling—of ventilation, radiation and 
conduction—in order that we may safely avail ourselves of any pos- 
sible gain of output. 

б. It may be thought that in the present Paper references to 
sparking should be condensed, after the fashion of the famous 
treatise on Snakes in Ireland, into: There is no sparking in 
modern dynamos." But a natural historian, in explaining the 
absence of snakes, might perhaps have argued that there were 
incipient or suppressed or potential snakes, and that their outward 
and visible manifestation was only prevented by equal and opposite 
snakes or equivalent devices. So with dynamos. Good dynamos 
do not spark, or the sparking is negligibly small, or only trouble- 
some under varying loads with fixed brushes. But sparking is kept 
under by expensive means. 

6. A large part of the present waste is surely preventible. That 
the above estimate of this waste is not excessive may be judged 
from the consideration of the following imaginary case : Consider 
a dynamo designed, so far as the armature is concerned, on ordi- 
nary lines, and with a field, in the first place, sufficient to enable 
full volts to be obtained, but no current, the armature conductors 
being, however, large enough to carry the full current. Such a 
machine might have a toothed armature, an air-gap only sufficient 
for clearance.“ and a short magnetic circuit. It would require 
very little excitation. Now attempt to load it—reaction sets in, 
and to check this the gap is increased ; then we must add field 
winding, add length to the magnet in order to provide space for 
the increased winding, add section to the field magnet in order to 
convey the leakage magnetism which results from the increased 
gap, and so on, cumulatively, till finally we have increased the 
excitation 30 to 50 times, and made the magnet much larger (in 
length, in section, and in copper) than when we started. Practically 
the whole of this increase is a direct result of armature reaction. 

7. Let us examine the excitation data of any well-known 
dynamos. For example, let us take the Edison-Hopkinson dynamo, 
fully described in the Hopkinson’s 1886 Royal Society paper, as 
an example of a smooth core, and the 150-kilowatt '' Railway 
Generator" of the General Electric Company of America, fully 
described in the 1896 edition of Prof. Thompson's ** Dynamo- 
electric Machinery"! as a very recent example of a toothed-core 
machine, based on an extensive experience. 


Comparison of Distribution of Excitation. 


|e Railway Generator Edison-Hopkinsoa 


— 150. k. w. (1896). 3A. k. w. (1886). 
| (6 poles.) (2 poles.) 
| Per cent. | Per cent. 
ALP RED зз Seo ыа зада» 44°39 80:2 
! иил ура» 3:06 +88:15 .. 1898 
Compounding .................. 40°70 9'6 
Armature core ꝗ . de des 
Field cores. 
FF “| 686) 1104 | 284) 953 
| 100:00 100-00 
Ampere-turns, total..... ...... 19,630 20,156 


* As showing how small an air-gap suffices for mechanical purposes, the 
practice in the case of polyphase motors may be referred to. In these 
machines large “armature reaction” is essential to their success. The 
following are the clearances adopted by one maker :— 


Horse-power of motor. 
1-24th 

5 0˙5 

30 0:7 

100 15 

500 2:5 


+ Р. 434, plate xi. 
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The machines are taken as examples mainly because the full 
information necessary for the present purpose is available. They 
are admirable mavhines. 

8. An examination of the table reveals some interesting resem- 
blances. If any part of the magnetic circuit of a dynamo may be 
considered more essential than any other part, the armature core 
is probably entitled to that distinction.* In the two cases this 
essential part absorbs respectively 0°68 and 0°71 per cent. of the 
excitation; the other 99:3 per cent. is taken up in getting the 
megnetism through the rest of the circuit. And when we compare 
the initial and the full excitation we see that, although the former 
is small in the toothed machine, the ultimate result in the two 
cases is about the same, the large reaction in ore being balanced 
by the large air-gap in the other. The inference must not be 
drawn that there is little to be said for the use of teeth in this 
instance. Оп the contrary, the teeth have very great practical 
advantages, even if the excitation were the same in both 


The above comparison is perhaps a little unfair to the English 
machine, which was a rather small one, and was brought out ten 
years ago. No doubt the designer would improve somewhat on it 
now, but it is given exactly as published, and serves very well to 
show that Dr. Hopkinson rai the dynamo in 1886 to so high & 
level that subsequent improvement has been comparatively slight, 
and very difficult; and it must not be forgotten that he started 
from chaos. 

* The Magnetising Spac:.” 
Before proceeding further, attention is drawn to the subject of 
ms. 

9. The consideration of excitation and armature reaction 
is simplified by clear diagrams. Instead of showing helical 
windings disposed about the field- magnet, it seems better 
to show merely а flux of current through а space bounded by 
the armature core, the pole-tips, and the part of the magnet joining 
the pole-tips. The space may conveniently be termed ‘‘the mag- 
netising space "; it is shown in several of the figures used for the 
illustration of this Paper. Beering in mind that the poesy object 
is, or should be, to magnetise the armature, the iagram shows 
clearly the essentials of the magnetic circuit. The winding is shown 
in section by circles, which are respectively black or dotted, to 
indicate the two directions of the current. Clearly it is not neces- 
sary, so far as the direct influence on the armature is concerned, to 
show the completion of the field turns ; they may be completed by 
going round the armature, or round any part of the field, or, for 
the matter of that, they need not bə completed at all so far as the 
armature cares. This kind of diagram reduoes all forms of field- 
magnet to a common basis, and illustrates the essentials of the 
magnetic circuit. And it helps to the understanding of the prob- 
lem ef self-exciting armatures by showing how the armature con- 
ductors supply the ‘‘ magnetising space " with current, in the 
magnetising direction or the reverse. 

10. In earlier days we often debated the weighty question : What 
part of a dynamo or motor should be the heavier? We are now 
probably all too wise to spend time in such discussions. Our point 
of view has altered, and we wish only to make each part as light, 
or, at least, as inexpensive, ав we can. А simple diagram of this 
sort helps to the appreciation of what seems to be the true function 
of the field-magnet. А field-magnet should be а mass of iron so 
arranged as to complete the magnetic circuit between one side of 
the armature and the other, in the shortest possible distance, and 
with as small a cross-section as is consistent with the economical 
conveying of the magnetism of the armature. 

Field-magnets seldom accord very closely with this definition. 


Comparison of Types. 

11. Of the two classest of dynamos—smooth-cored and toothed — 
the former is preferred in this country, principally because the 
collection is so good ; the latter is preferred on the Continent and 
in America. In the United States the 500-volt railway generators 
are almost always toothed ; but for low-tension lighting work, 
where large currents have to be collected, smooth cores are often 
used. In comparing the two types, we may say of the smooth- 
cored that in practical work it gives excellent results; that ita 
collection is excellent, but that it is expensive in material, and in 
some other respects unsatisfactory. 

12. The toothed kind does not collect well, and is not a good 
regulator, but it has so many good qualities that it is of the greatest 
importance to remove what is objectionable in it. "What may be 
termed its latent advantages—mechanical, electrical and magnetic— 
88 compared with the smooth-core type, are— 

1. Small excitation. 
2. Small magnetic leakage. 


* The armature will work when surrounded by an existing coil, even if 
the whole of the field-magnet iron is removed. 

t Dynamos with “coreless” armatures are not important enough to 
form a clase. The reasons which led to the use of coreless alternators 
do not apply to dynamoe ; in the latter the periodicity is not high enough 
to justify the omission of the iron. 


3. Absence of eddies in armature conductors. 

4. Armature conductors solid instead of laminated, 
5. Drag on armature conductors small. 

6. Armature conductors easily supported. 

7. Cooling qualities very good. 

8. It is cheaper to make. 

13. These are termed latent advantages, because they are not at 
present all realised. Referring to the various points— 

(1). Small Excitation.—The excitation is usually smaller than in 
smooth-cored machines, but not nearly so small as it might be made. 
The reasons are, that to check armature reaction and to keep 
sparking within limite, the gap is usually made a good deal 
Шап would suffice for mechanical clearance, and the toothed are 
often worked at a very high density, giving the effect of a still 
larger gap. | 

(2). Magnetic Leakage.— As leakage depends principally on the 
difference of magnetic potential across the gap, it follows from (1) 
that it is larger than it ought to be. Some general observations on 
this matter will be found in another section of this Paper. 

(3) and (4). Absence of Eddies in Armature Conductors.—This 
advantage is fairly realised. Except when the teeth are saturated 
there is very little magnetism in the slots, and the conductors need 
not be laminated. This saves power, reduces cost, and makes the 
conductors more mechanical and easier to wind.* 

(5) and (6). Drag on Armature Conductors.—As this is practically 
absent, the conductors require only sufficient support to drive them, 
without reference to the load. Even if this were not true (and the 
question is considered in another part of the Paper), the mechanical 
support afforded by the teeth would offer a very great advantage. 

(7). Cooling. —This is very important. In a smooth-cored arma» 
ture the core is covered by insulating materials, which, unfortue 
nately, insulate heat nearly as well as electricity. In a toothed 
armature the exposure of the bare metal surface assists very 
materially in getting rid of the heat. The value of this feature can 
hardly be over-stated. 

(8). Cheapness. — The toothed type tor any given output is, even 
now, cheaper than the smooth-cored. 

14. If the above statements are correct, the toothed type has 
everything in its favour except sparking and armature reaction. 
Advocates of smooth-core construction may assert that the draw- 
backs to their favourite type are more apparent than real—that 
when once set in the bearings the armature gives no trouble. 
But this is no answer to the really inherent objections to the type, 
and we all know that in building and handling it requires much 
more care and skill than the toothed kind. 

15. And, on the other hand, advocates of toothed armatures may 
say that it is rather late in the day to insist on the advantages of 
the machines they have been building and using for years; that 
the machines are excellent, do not spark at all, and so on. All 
which may be quite true. Some of the machines are excellent. 
But there are two extremes (and a great many intermediate 
varieties) in the class of toothed-armature dynamos— 

(i). Those with a small gap reluctance and bad collection ; 


and 
(ii). Those with a large gap reluctance and a better ool- 
lection. 

In neither sort are the full potential advantages of the type realised. 
The large-gap variety ought perhaps to be considered intermediate 
between the smooth-cored and the toothed kinds. The teeth sup- 
port and drive the conductors, but the excitation is not small and 
the armature reaction is very great in spite of the gap (as is seen 
by the comparison quoted above) ; and to the extent that the mag- 
netiem is not carried by the teeth, so are the full benefits and 
economies of the toothed type lost; the direct drag is felt by the 
conductors ; they have eddies generated in them, and, if they are 
large, require to be laminated ; the magnetic leakage is consider- 
able, and the machines are not very cheap to build. 


Magnetic Leakage. . 

16. Magnetic leakage is a much more serious evil than 19 

generally admitted. In most dynamos it is enormous, even in 

machines which enjoy the reputation of being nearly perfect 
examples of design—and which, indeed, are nearly perfect, J 

by present standards. For example, the ordinary two-pole drum 

dynamo only utilises about 70 per cent. of the magnetism produced. 


* An experiment made some years ago by the author may be referred 
to as illustrating the absence of eddies in conductors surrounded by iron. 
А transformer of the closed magnetic circuit type was wound with one 
winding only, the space usually occupied by the second winding being left 
empty. The winding was connected to a suitable source of alternating 
E.M.F., and the power absorbed was measured by a very sensitive watt- 
meter readily capable of showing a small increase in the excitation. Solid 
bars of copper were then inserted in the vacant s There was no 


. . . . ә ресе, 
increase in the excitation. If any eddies had been set up they would have 


acted as a load, and the wattmeter would have shown the amount. The 
object of the experiment was to ascertain whether it was necessary to 
laminate large secondary conductors in transformers; in closed-circuit 
transformers it was not n This case is, perhaps, not on all-fours 
with sunk windings, but they are closely related. 
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The leakage coefficient (v) given in the Royal Society Paper already 
referred to was 1:32—which means that out of every 132 lines of 
force produced in the field magnet only 100 pass through the 
armature; the other 32 leak past the armature and are wasted. 
This coefficient was obtained from an unloaded machine. At full 
load v would probably be 1:4, or more. Values of v for six 
varieties of machines given by Prof. Thompson* range from 1:25 
to 1:49—average. 1:34.t The proportions of al] dynamos have to 
be seriously modified to allow for this waste. The section of 
the magnet is increased from 20 to 30 per cent., or, if not increased 
in section, it must be increased in length to carry the greatly 
increased field winding. The incidental disadvantages connected 
with leakage of magnetism are well known—disturbance of com- 
passes on rd ship, and of watches, the use of non-magnetic 
distance pieces, and so forth— and there is no incidental advantage 
of any sort. It is sheer waste. 

17. The magnetic system of a dynamo is usually considered from 
what appears to be a misleading point of view. It seems to be 
a mistake to begin by magnetising the field-magnet when the 
real object is to get the armature magnetised. It may be 
answered to this that there is no beginning—that the whole 
magnetic circuit has to be magnetised, that the armature is 
only one part—and a very small part—of it, and that it comes 
to the same thing however or wherever we magnetise the circuit. 
But there is a difference, as was recognised long ago by Forbes,+ 
and realised by Eickemeyer, who placed the exciting coil directly 
round the armature, where its effect was primarily wanted, instead 
of round the field core. The full significance of this construction 
has perhaps not been generally recognised. Its effect on magnetic 
leakage is very important, for it makes the leakage negative. In 
other words, as the armature carries more magnetism than the field, 
instead of less, the leakage becomes a friend instead of a foe ; for 
practically all the magnetism generated is now useful, because it 
traverses the armature.§ It is, of course, not to be inferred from 
this that the leakage should be encouraged by skimping the iron. 

18. The practical objection to this construction is that it is not 
so simple to dispose the field winding round the ends of the arma- 
ture as round the core of the field-magnet, and that there is no 
gain in copper or energy, as the length of the turn round the 
armature is usually more than round the field.. But the absence 
of external stray field and shortness of the magnetic circuit are 
points of much practical importance, worth some effort to obtain. 
The inconvenience of inside windings will become less as we learn 
how to reduce their amount. And what would help materially 
would be the reduction of the cost, and the improvement of the 
quality, of steel casti This country is behind others in this 

‘important trade, and it behoves our steel founders to give it their 

attention. Magnetic steel castings arè being produced in the 
United States in large quantities, with ribs and other thin parts 
clean and thin as if of cast iron. 

19. The considerations affecting leakage as connected with the 
disposition of the field- magnet become of diminishing importance 
as the air-gap is reduced. If there were no gap there would 
practically be no leakage—a further reason for using toothed 
armatures. 

20. What we want is the sparkless collection and small armature 
reaction associated with smooth cores, together with the advantages 
of economy and of energy which are inherent in toothed armatures, 
but which are at present not fully realised in practice. 

21. It is a very singular thing that the windings originally 
introduced have continued in use practically without change ever 
since. For instance, in ring armatures the ordinary endless helix, 
coiled round an iron core, with connections taken at regular 
intervals to a collector, is in use to-day just as it was introduced 
by Gramme and Pacinotti about 27 years ago. 

22. With this, as with all ordinary windings, we have the condition 
of things shown in the three diagrams іп Fig. 1. With no lead, 
the positive and negative directions balance. With brushes lagging 
to the backward pole-tip the armature current helps the field ; with 
brushes leading to the forward tip it opposes the field—the usual 
collecting position necessary to secure good collection. There are 
other well-known aspects of armatures, but they do not come within 
the scope of this Paper. We should use some arrangement such 
that, without loss of E.M.F., the armature conductors in the 
‘‘ magnetising space shall produce no weakening of the magnetising 
force, or, preferably, shall айа to the magnetising force in that 
space. If we can collect with a lagging brush,| the armature 


* “ Dynamo-electric Machinery (1896, p. 151). 

+ All light-load values; for full load they should be considerably 
increased. 

+ British Patent 4120, 1885. 

§ That the leakage may be useful, instead of detrimental, is evident 
from the fact that an armature will work if surrouuded only by an exciting 
coil, the iron of the magnet being removed. In such в case all the 
magnetism would be leakage." 

The expressions forward lead aud “ backward lead,” although sauc- 
tioned by misuse, are not happy ones. Positive lead" and “negative 
lead are better. Lead and lag are shorter terms. 


current will help the field winding, or if we can collect in a mid way 
position the armature currents will be equal and opposite, and 
there will be little or no counteracting effect. The two latter oon- 
ditions are ordinarily prevented by sparking, as the ooils under 
ccmmutation have an active E. M.F. in them, and a large current is 
generated in the short-circuit. 


Sayers Winding. 

23. Sayers indicated the right direction to work. The investi- 
gations of Hopkinson, Swinburne,* and otherst paved the way for 
way for Sayers, who set himself a double problem—to prevent or 
reduce armature reaction by collecting in a position where the 
armature current should assist the field, and to short-circuit active 
coils without sparking ; and he obtained a solution of that difficult 
problem. By means of auxiliary ovils connected between the 


2 , 
е 


Fie, 1. 


ordinary coils and the commutator, but which were idle except 
during the moment of commutation, he injected into the armature 
coils under commutation, an E.M.F. counter to the mischievous 
spark-creating E. M. F., and so succeeded in collecting in the 
desirable backward position. 


Ring Armatures. 

24. Let us consider the ring armature, and inquire whether we 
have exhausted all simple expediente. 

Let us vary the monotony of the ordinary Gramme winding, and 
find whether, by a little rearrangement, it does not give what is 
wanted. Consider such a winding having, say, four turns to each 
sector of the commutator, as in Fig. 2 (i). Call this an element 
of the winding. Now arrange that element as in Fig. 2 (ii), dis- 
posing the four turns, not all together, but two and two, with а 
gap between them about equal to the gap between the pole-ti 
and dispose all the reat of the winding in the same order, filling 
the space between the parts of each element by parts of other 
elements. Join all the elements in series, not exactly as in the 
ordinary Gramme winding, but so that the current passes along 
each side of the armature in a series following а zigzag course, 


instead of the usual one. It will be observed that in each side of 
the armature the parts of each element, as well as the whole 
elements, are in series, adding their E.M.F.s exactly as in an 
ordinary Gramme armature ; but that when any element passes 
through the region between the poles (where in an ordinary wind- 
ing it would be adding nothing useful to the circuit), it becomes 
the seat of two opposing Е, M.F.s, and that when those opposing 
E. M. F. s are equal the element may be short-circuited without any 


* Journal: “The Theory of Armature Reactions in Dynamos and 
Motors; vol, xix., p. 90 (1890). 

Reference must not be omitted to Ryan's work, Method of Balancing 
Armature Reactions (Sibley Journal of Eng., Oct., 1892). See also Ryan 
and M. E. Thompson, Am. I. E. E., 1895—a most complete and interesting 
solution, Au equal and opposite circle of currents is applied round the 
armature, counteracting the armature reaction. See also pp. 391-2, S. P. 
Thompson's book (18906. 
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current being generated in it, although in each part there is a 
strong E. M. F. 

25. Fig. 3 shows five successive positions of an element in its 
passage from one side of the field to the other. 

Fig. 4 shows more clearly the winding of a single element, and 
parts of others; Fig. 5 is a diagram showing a complete armature; 
and Fig. 6 is a diagram of an extended portion of an armature, 
showing the connections of the elements, and the directions of the 
current in them. To distinguish it the element under commuta- 
tion is shown thicker than the others. The field winding is shown 
by large black circles, and the two directions of the armature 
current are indicated respectively by small black circles and by 
dotted circles. It is important that the armature coils should show 
black circles rather than dotted circles, because the black circles 
are what are wanted in the magnetisiog space. On the other side 


Fio. 3. 


‘of the armature the conditions would, of course, be reversed—the 
magnetising space containing dotted circles, and the armature 
conductors should show as dotted circles. In practico there is not 
so great a gain with this particular arrangement as the diagram 
shows, because of the cross induction and the slight movement for 
the reversal of the current. The relative value of this gain depends, 
of course, upon the initial value of the excitation. A reference to 
the results, quoted further on, shows that it may amount to a 
saving of about half the ordinary field winding, and that a further 
saving may arise from the possible lowering of the initial excitation. 


Кіса. 4.“ 


26, Figs. 5 and 6 show that this winding is quite symmetrical ; 
tLe armature may be run in either direction, exactly as with the 
ordinary winding. Within the span of the element under commu- 
tation the armature conductors carry currents which alternate in 
` direction, so that from this part of the winding there is no reaction 
on tho field. It may be supposed there is some loss of volts, 
as the volts and current in the conductora comprised within this 
span are alternately in the same and in opposite direction to the 
E.M.F.; butthis loss is not appreciable at no load, as might be 
expected from the small E. M. F. near the neutral line. As the load 
- rises there isa rapid and marked gain in E. M.F. as compared with 
an ordinary winding. It may be supposed that with this winding 
the breadth of the neutral line must be narrow, but this will not 


. ..* This figure is from a forthcoming publication; it is not necessary to 
explain the letters of reference here, 


necessarily be the case if the slope of the field is slight in the 
regions occupied by the parts of the element under commutation. 
27. Other ways of arranging the element will suggest themselves, 
both as to the distribution of its parts and the span. Fig. 7 shows 
an element of four horns divided into two unequal portions—one 
and three, instead of two and two, the three horns leading. With 
such an element a balance would be obtained at no load when the 
leading part was in a much weaker field than the lagging part—a 


Fic. 5. 


condition obtainable either by making the span less than that of the 
pole-tips, or by making the clearance less at the leading horn than 
at the lagging horn. The effect of such an unequal division of the 
element on the magnetising space is seen in Fig. 8, which shows 
that there is a considerable strengthening reaction in that space as 
the load comes on. As compared with the usual loss of effective 
magnetising force this may very useful. And of course it 18 
applied exactly where it is most effective in magnetising the arms- 
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ture. By proportioning the element in this way the armature 
reaction may be utilized either for strengthening or weakening the 
effective ficld—as, for example, by ‘‘compounding up” in a dynamo 
or *down" in a motor. 

28. Summarising the foregoing, we see that good results may be 
obtained by the use of toothed cores and windings, disposed so that 


Fic. 7. 


— ыр 


at no load equal and opposite E. M. F.s are produced in the con- 
nectcd portion of each element, the elements being so arranged ins 
series that, during the greater portion of the revolution, the E. M. F. s 
in each element are additive, and that during commutation they sre 
in opposition; commutation taking place, not when any coil is on 
or near the neutral line, but when it is away from that line. The 
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coils in the neutral region being arranged in such an order that 
successive coils are traversed in opposite directions by the current, 
irrespective of their own E. M. Frs, and, in virtue of which alter- 
nation of direction, these coils cease to exert any influence in the 
* magnetising space." Or, by a modification in the proportions of 
the element, we have seen how the armature current may, as 
desired, be caused either to increase or to diminish the magnetising 
force acting in the magnetising space. 

29. Results have been obtained by testing а toothed Gramme 
machine of Manchester type, wound as in Figs. 5 and 6; it 
gave ап output, with good collection, about one-third more than 
could have been satisfactorily taken from а smooth-core machine of 
this type. It wasa 15-kilowatt machine, and at this load attained 
a rise of only 30°F. after a prolonged run. The current density in 
the armature was about 1,000 amperes per square inch ; this low 
temperature was undoubtedly due to the exposure of the core, and 
to the absence of eddies in the conductor. The full-load excitation 
was only about 1 per cent., without an extravagant amount of 
copper in the fields. The reaction was so slight that by careful 
adjustment of suitable brushes it was found impossible to tell by 
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an examination of the brushes whether the full load was on or off, 

the brushes being fixed. The armature had 48 slots, a 48-sector 

commutator, four turns in each slot, and ran at 1,10Qrevolutions 

per minute. The machine was run as & motor, and with fixed 
shes and varying load it gave equally good results. 


( To be concluded. ) 


PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society, on May 14, 1897, 
Mr. Shelford Bidwell, President, in the chair, Mr. W. Watson 
described 

““ An Instrument for Comparing Thermometers with a 
Standard.” 

The thermometers to be compared are inserted together in an 
enclosed vapour-tube, the temperature of which can be maintained 
constant at different parts of the scale. The apparatus is an adap- 
tation of the arrangement designed by Ramsay and Young for 
vapour densities. It consists of a wide vertical glass tube, with a 
narrower tube attached at the top. The narrow tube bends down- 
wards, and communicates with a closed vessel of considerable 
volume. А portion of the vertical tube is surrounded by a con- 
densing jacket, and a manometer tube is inserted near the top. 
The object of the large vessel is to diminish errors arising from 
fortuitous charges of ешо resulting from small leakages or 
** bumping ” of the boiling liquid. Electrical heating of the bulb 
containing the liquid effectually removes the ‘‘ bumping.” The 
following liquids, used consecutively, give a range of temperature 
from 20°C. to 120°C. :—Carbon bisulphide (20° to 46°), Ethyl 
alcohol (80°), Chlorobenzine (120°). The apparatus when once 
started requires very little attention ; from results submitted by 
the author, the variations do not exceed 0:02'C. per hour. In 
constructing the various parts, the difficulties of glass-blowing are 
reduced by making the joints of india-rubber stoppers, attached to 
the glass with india- rubber solution. Each joint is sealed with 
glycerine. If the above liquids are used in the vapouriser, the 
acales of the thermometers can always be read within the tube ; it 
is only with water that the condensed vapour gives trouble. 

Prof. AYRTON thought the apparatus would come into extensive use; 
it did away with errors arising from differences of length of thermometer 
stems ; it left no question as to the equality of temperatures of the two 
bulbs ; and there was no probability of error due to a difference of thermal 
" lag in any two thermometers. 

Mr. WATSON, in replying to a question of Prof. Perry's, said the fact 
of using india-rubber joints limited the available range of temperature. 
Working with blown jointe, Ramsay and Young had found no difficulty 
with their vapour density experiments on higher temperatures, 


Prof. CAREY Foster read a Paper by Mr. D. K. Morris, of 
Zürich, on 
“Тһе Effect of Temperature upon the Magnetic and Electric 

Properties of Iron.” 

The investigation relates to the simultaneous measurement of the 

etic permeability, hysteresis and electrical resistance of iron 
at different temperatures. The specimens are formed into annular 
rings, made from iron strip. The strip is first lapped round with 
asbestos-paper and mica, and then wound upon itself to the required 
thickness. A platinum wire is included in the mica Jappings, for 
thermometrical purposes. Upon each annular ring are the follow- 
ing windings :—(1) A primary magnetising coil; (2) а secondary 
coil connected to a ballistic galvanometer ; (3) an electrical heating 
coil. Further, the iron strip is itself connected to a Wheatstone's 
bridge, for resistance measurements. The coil can be heated to 
1,050°C. At the higher temperatures the surrounding air has to be 
freed from oxygen ; this is done by enclosing the ooil in a suitable 
vessel and exhausting with an air- pump; when most of the air has 
thus been removed, the residual oxygen is absorbed byan electrically- 
heated iron wire. Curves are drawn representing the changes of 
permeability at the different temperatures ; and, at the same tempe- 
ratures, the corresponding hysteresis loops are plotted. The hyste- 
resis diminishes with temperature ; it nearly vanishes at about 
764°C. At the suggestion of Prof. Ayrton, it was agreed that the 
discussion on this Paper should be adjourned until the publication 
of the results. The Paper will therefore be printed without delay. 

Mr. Коо ÁPPLEYARD read a Paper оп 
“The Formation of Mercury Films by an Electrical Process." 
If a sheet of damp leather, or similar permeable substancce, is 
used as a separating diaphragm between two bodies of mercury, 
and a current is sent through it, a film of mercury is deposited 
upon the surface connected to the positive pole, and the film 
remains on the diaphragm after removal from the apparatus. If 
the diaphragm is replaced in the apparatus, and subjected to a 
current in the reverse direction, the film vanishes from that surface, 
and a second film appears on the other side ; that is to say, the film 
is always on the side of the diaphragm connected to the positive 

ole of the battery, and there is no film on the negative surface. 
Different diaphragms and films were exhibited of filter-paper, 
asbestos-paper, plaster of paris, &c. А current of about one- 
fiftieth of an ampere, or more, is necessary. A sheet of tinfoil 
included between folds of filter-paper becomes perforated with pin- 
holes when the current is ed between the outside surfaces. 
This happens whether the outside electrcdes are mercury or metal 
plates. t the top electrode should be tinfoil, this also becomes 
perforated as well as the included sheet. А further experiment was 
shown, in which a gold coin is placed upon the folds of tilter-paper ; 
the current produces a gold discoloration which penetrates the 
folds. This, it was suggested by the author, may help to account 
for the formation of metallic lodes and veins as they exist in 
rocks, and they may partly explain the ''inductoscripts" of Mr. 
F. J. Smith. 

Dr. S. P. THOMPSON said he did not know of any other example of an 
anode being more active, mechanically, than the cathode, except the elec- 
tric arc. He was surprised that the film should appear on the positive 
surface. 

Mr. SHELFORD BIDWELL thought selenium presented, in some of 
its actions, an example of the «node being thus active. | 

Prof. AYRTON said that if a vessel containing a substratum of mercury 
amalgam was filled up with water in which gold crushings were washed, 
the gold descended into the amalgam. This, however, might be due partly 
to gravity and partly to simple electrolysis. 

Mr. APPLEYARD said he had no definite views as to the formation of 
the films. Не believed it to be a secondary effect of electrolysis, aided by 
electric osmosis. The experiments of Mr. C. К. Falkenstein upon the 
electric tanning of leather and the early results of M. Perret helped the 
idea of electric oamosis ; they were not sufficient, however, to justify that 
theory without further research. A careful chemical analysis of the 
deposits left in the folds of filter- paper would be the best guide. 


——————————— 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, May 28th. | 
PHYSICAL SOCIETY. 
5 p.m. Meeting at Burlington House. Papers to be read: 
(1) * Perception of the Difference of Phase by the Two 
Ears" by Dr. А. A. Gray. (2) The Isothermals of 
Isopentane,” by Mr. Rose- Innes. 
Roya INSTITUTION, 
9 p.m. Evening Discourse, ‘ The Isolation of Fluorine,” by 
M. Henri Moissan. 
PRIDAY, June 4th. | 
9 рп. Evening Discourse, ‘Signalling through Space with: 
out Wires." by W. H. Preece, F. R. S. 


„ Particulars of Meetings to be held or Papers to be read before 
Scientific Societies during the ensuing week should reach us not later than 
Wednesday noon. 
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Faraday (13. extra); Sir John Pender, G. C. M. G., M. P.; Sir Willian 
Thomson, F.R.S. (Lord Kelvin); С. Н. B. Patey, C.B.; Dr. Oliver J. 
Lodge, F. R. S.; Prof William Crookes, F.RS.; Prof. von Helmholtz; 
Prof. W. E. Ayrton; Lord Kayleigh, F. R. S.; Cyrus W. Field; Neri 
von Siemens; Sir James Anderson; Joseph Wilson Swan; Mr. Alexander 
Siemens; Dr. Heinrich Hertz; Mr. R. E. B. Crompton: Willian 
Sturgeon; Dr. John Hopkinson, F.R.S.; Prof. J. J. Thomson, F.R.S., and 
Sir Henry C. Mance have been issued as Supplements to “Ти 
ELECTRICIAN.” | | 

Copies of these admirably-executed Steel Engravings can be supplied, price 
1з. each, post free on roller, Is. 2d. Or framed in neat Black Pillar or 


— ————— — — — —— ñä4— ——2ͤ 


ENGINEERING CONFERENCES, 


Those who are primarily responsible for the management 
of that ancient engineering establishment, the Institution of 
Civil Engineers, are evidently determined that it shall not 
„die of dignity." They, at any rate, are not above moving 
with the times, and adapting the Institution to changed 
conditions. Quite recently, as stated in these columns, the 
rules relating to the admission of members have been brought 
into line with modern requirements. And now, as a reply 
to the inevitable criticism, that the Institution was a mere 
metropolitan affair, out of touch with the engineering pro- 
fession at large, and that it was an organisation by which 
others і London members benefitted little, we havea three 
days Convention of the latest approved pattern, with 
forenoons devoted to conversational discussion of topical sub. 
jects, afternoons to visits, and evenings to that weird foreign 
importation the conrersazione. Indeed, since the Civil Engineers 
have been housed in their magnificent new building there has 
been such a stirring of the waters, that it was a positive relief 
to hear from the President that there was no idea of joining 
the peripatetic school and holding summer meetings in the 
Provinces. It is impossible not to admire ап institution 
which knows not only how to move with the times, 
but how to do so with discrimination. Every new idea 
is not necessarily an improvement, and what may be 
all very well for a younger society with a name but no “local 
habitation,” need not be equally judicious in the case of a 
much older establishment with fine headquarters in the City 
of Westminster. It would hardly be less of a shock to ones 
sense of fitness to see the Mother of Engineering Societies 
pitching its tent in this or that provincial town, than it would 
be to learn that the Mother of Parliaments proposed to 
transact business next Session in а caravan. 

The great need of a large and scattered body of men, 
coming from all grades of society, and trained in a variety 
of ways, without time-honoured traditions, not often before 
the public eye, and largely engaged in transactions of à 
commercial character whilst under the stress of fierce com- 
petition, is esprit-de-corps. Anything which tends to pro 
mote a sense of solidarity, a sense of pride in belonging 
to the Grand Army of Engineers, civil, mechanical and 
electrical, which has during the past sixty years won so шару 
victories for England and for mankind at large, anything 
having this beneficent tendency is, we think, worthy of al 
encouragement. No. 25, Great George-street sets the 
engineering fashion, and now that it has seen fit to indulge 
in a combination of business, pleasure and festivity in order 
to bring home to its provincial and colonial members а due 
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М. б. S. AMMETERS & VOLTMETERS.. 
NALDER DROTHERS son, 


Sole Makers of these Measuring Instruments by arrangement with 


LDER BROS. & co., 16, Red Lion Street, 


Prices of Ammeters from 21 175 - ба 
Prices of Voltmeters from 52 -0 - O 


34, QUEEN STREET, CHEAPSIDE, LONDON, E.C. 
Telegraphic Address: OccLupg Lonpon.” Telephone No. 124 Bank. 


AGENTS: Messrs. W. Ое бен СВ 068 d С0., 108, Argyle Street, GLASGOW ; and Mr. 8. JEVONS, Electrical Stores, Minorles, BIRMINGHAM. 


THE GENERAL ELECTRIC Co. Lo. 


THE PATENT CHINA 


BATTEN HOLDERS 


Are the most ECONOMIC A П, Method of 


ILLUMINATION. 


SAVES MONEY, TIME AND MATERIAL. 
HEAD OFFICES: 69, 71 & 88, Queen Victoria Street, LONDON, E.C. 


Mavor : Coulson“ Concentric Wiring 


47, King Slreet, Mile End, GLASGOW. WATERPROOF and DUSTPROOF. 


THE CRYSTAL ELECTRIC LAMP COMPANY, LIMITED. 


OFFICES: ST. STEPHEN'S ee TA EDORAPE ST., LONDON, E.C. D шаце, РЕ BEDFORD. 
elegraphic Addresses: '* Bulbs London," and '* Bulbs Kemps 


womens ор INCANDESCENT ELECTRIC LAMPS. 


High Efficiency and Long Life. 


Trado Sark ‘‘GRYSELGO.”’ Priee Lists on Application. 


F. WIGGINS & SONS, >} 10, jo 10, TOWER HILL, E., 


Telephone No. 3348 Avenue. 102 & 103, MINORIES, LONDON, E.C, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


"m — E — — — — — 
— — E ~ 


P ADOPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, $ 
AUUITLV AI BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS- 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, ctc., etc., 
And by the LONDON SUPPLY COMPANIES. 


Е. VARIOUS TYPES, ™ >>. =х=== KEPT IN STOCK. 


THE PATEN 


DOULTON ШШЕ 


— oS 


* 
gs 
Жо 


BOULTON & C0., Lambeth, LONDON, S.E. 17, —— 


LAMBETH, LONDON, S.E, BIRMINGHAM. аы 8t. 
WORKS: derer Hears, orarrs. DEPOTS: EIVERPOOL .. Soho St. 
SMETHWICK. пе АЛИЙЛАНЫ MANCHESTER Deansgate. 
ST. HELEN’S, cs. GLASGOW . w 
BURSLEM. PAISLEY, М.В. PARIS. PARIS...... 
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CLASSIFIED TRADES’ INDEX to ADVERTISERS 
in “THE ELECTRICIAN.” 


The following forms a List of the Leading Firms in the Eleotrioal and Enginooring Trades, 
from whom all desoriptions of Eleotrioal and Engineoring Plant, Apparatus, instru- 


ments, and Accessories oan be obtained. 
to the size of their Advertisement, Additional entries are made аб а low charge 


Advertisers are entitled to entries in this List free of c 


particulars of which will be forwarded on application to The Publisher," Bold Type entries or additional matter can be arranged for with 


: the Publisher, 
GENTS (Electrical). PAOR | ANTI-FOULING COMPOSITIONS. PAGE 
Berend (O.) and Co., Dunedin H Basingball-avenue, London, E. O. . Indestructible Paint Com 97, Cannon-street, London, Е.О. ......... ex 85 
и ГА Messrs. Hürkmann 4 and Braun, &0. kos : Kirkaldy,(J.) and Sons, Hast London Works, Garford-street, London, EB. S 
* Dennis (W. Р, апа Co, 98 Billiter-street, London, Ё.С. 20000000 ee ve 200808 ое АВО LAMPS. (See Lamps) 
Agents for Messrs. Felten & Guilleaume & Antwerp Telephone Works. ASBESTOS. 


Drake and Gorham, 66, Victoria-street, Westminster, London, S.W. „ 6 % „%% „„ — 


Sole Agents for the Jandus Aro Lamp, 
Taternational Electrio Company, 55, Redcross-street, London,E.C. ..—..—— 19 
Agents for Mix and Genest (Limited), Berlin, 


Levi (J.) & Co., 97, Hatton-garden, London, Е.С 


о oo (C a as оо MD @ GO QD ою GD oF a 14 


. Agents for Jules Richard, Paris. 

Quicke, С. F. 73, Finsbury Pavement, London, E. Co 2i 
Agent for Messra. Connolly Bros. 

Simon, Berry & Co, 62, Queen Viotoria- st., London, E. 0. 3 


Agents for Constantia” Incandescent Lamps, &с. 
Venner and Siilar, 10, Delahay-street, Westminster, London, 8. W. . 4 13 
Agents for Chamberlain and Hookham, and for Pritchetts and Gold. 
Wilhelm and Co, 11 & 12, Westmoreland-bldgs, Aldersgate-st., London, E. O. 14 
Agents for Hard" Incandescent Lamps, aid Measrs. W. Kücke & Co. 
AOOUMULATORS. (See also BATTERIES). І 
ride Electrical Sto 


55 оса „ %%% „ „ %%% %ꝙũ%—6ẽ „„ „„ „„ о ое ө 32 
& Millwall, E. 40 
Epstein Electrio Accumulator Co., Victoria Mansions, 28, Victoria-street, 


London, B. W. c. caine еа ³ĩWOWA. yt Seas 9 
International Electric Company, 55, Red London, E.C. ........ 19 
Lamina Accumulator Syndicate, Broad-street Avenue, London, E.C......... — 
Salmony H. M.) & Co., 61, Charing Cross-rd., London W.C. eo % 6 „ %% %% ое ce we 29 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8.W.; & Woolwich, Kent. 6 
Tudor Aocumuiators.,65, street, hesse „ „„ „„ „„ roro Ó 
Wright, A. J., 818, Upper- street, Islington, London, ........... er ae 
ALTERNATOR 


6G „ оо „„ „„ в „ осо „0% „ „6% „%% „% % 0948097590 were 
66 % οf‚ „„ „„ „ e «оф 


€"90(*9090000*02000909 €9*606«0609«000*0096000»0*5025060059 


General Electrio Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 2; 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent. 1. N 
Siemens Bros. & o., 11, Queen Anne s- gate, London, S. W.; & Woolwich, Kent. 6 
AMMETERS. 

Berend (O.) & Co., Basinghall-avenue, London, E. CC... 
Edison and Swan United Electric Light Company, Ediswan- buildings, 86-87, 

Queen-street, London, E.C., and Branches ............. . 
Electric Construction Com 


y, Wolverhampton; and Dashwood House, Old 


United Asbestos Company, Dock House, Billiter-street, London, B. 0O. 13 
Willcox (W. Н.) and Co., 84 and 86, Southwark-street, London „ 
AUCTIONEERS AND VALUERS (Mechanical). 
ey Kirk, Price, and Goulty, 49 Queen Victoria-street, Londoa, I. C., and 
auchester 000 ce 
BATTERIES. 


e€99990000902000909*999092009909000090 OS OS OS оо „„ 00 ол Bl 


Chloride Eleotrical Storage Syndicate, 89, Victoria-street, London, 8.W....... 11 
40. P. Battery Co., 68, Victoria-st.,Loudon, S. W.; and Old Chariton, Kent. 7 
Edison and Swan United Electric Light Company, Ediswan-buildings, 55-87, 
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: 
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3 
i 
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È 
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International Electrio Company, 65, Reicross-street, London, E. .......... 19 
14, Union-ct. , Old Broad-st.. London; & Chariton, Kent 1.8 


Balmony (H. M.) & Oo., 61, Charing Cross-rd., London, W.C. .............. 9 

РАР hri d Co., 14, Queen Anne s-gate, London, S. W., & Woolwioh, Kent. 6 
BATTERY JARS. | 

Stiff ood Sons, London Potteries, Lambeth, London, 8.2. 
BEARINGS. ; 

Roller Bearings Co., 1, Delahay-street, London, S.W.... 66 „ „ 6 06 „% обе % %%% %%% со %%% 3 
BELTING. 

Hendry, J., 252, Maln-stroet, Bridgeton, Glasgow......... qo 8 
Боп сох (W. Н.) and Go., 34 and 56, Southwark-street, London, 3.R........— — 


Clayton & Shattleworth, Lincoln ; and 96, Queen Viotoria-st., London, E O. — 
Davey, Paxman & Co., Colchester ; aud 78, Queen Victoria-st., London, В.О. #1 
n, Anderson & ag peri Broad Sanctuary Ohambers, Broad Sanctuary, 

S. W. Works: Erith, Ken 6692662525225 „„ „„ „6 „„ тезә ә 99069920999 @esene ооФоеоо ооо 4) 
Mather and Platt, Salford Ironworks, Manchester .......................... 4 
Weeks (J.) and Oo., Chelsea, London, S. W 17 

CABLE COVERING MACHINERY. 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton,Kent. 1,8 
Wilson (John) and Son, Vuloan Works, Johnstone, Scotland = 
CABLE COMPANIES. 
African Direct Tel. Co., Winchester House, 50, Old-Broad-et., London, E. C. 38 
Anglo-American Tou. h Oo., 26, Old Broad-street, London, R.C........... 39 
Brazilian Submarine Tel. Oo., Winchester House, 60, Old Broad-st., London. 87 
Commeroial Cable Oo., 258, Broadway, New Tork, U. S. A. London Office, 

65 and 56, Bishopsgate-street Within, London, Е.С ......,............... 98 
Direot United States Cable Co., Winchester House, 60, Old Broad-st., London. 39 
Eastern Telegraph Co., Winchester House, 60, Old Brosd-st. „London, Е.О... 84 
Eastern Extension Tel. Oo., Winchester House, 50, Old Broad-st., London, E. C. И 
Eastern & S. African Tel. Oo., Winchester House, 80, Old Broad-st., London, R. O. 86 
Indo-European Telegraph Co., 18, Old Broad -street, London, E.C............ 8 
West African Telegraph Co., Winchester House, 60, Old Broad-st., London, E. O $6 

CABLE SUPPLIES. 


CCC CHR „% OF 90090000 „% „%% оо CATO оо 


British Insulated Wire Co., Prestooe nn 40 
Callender's Cable and Construction Oo., 90, Cannon- street, London, E. C.; 
and Erith Marshes, Ken ооо оне 10 


Connolly Brothers, PORAT, Manchester. London Agent: C. F. Quicke, 
72, Finsbury-prvement, E. Core 55% eo ов ee вовсе оовово se „„ „„ „„ „ „„ „„ „„ „ 94 
Edison and Swan United Electric Light Oompany, Ediswau-buildings, 89-37, 
Queen-street, London, E.O., an 1 Branches ..................... ........ 3 
Elliott Brothers, 101, St. Martin’s-lane, Charing Cross, London, W.O......... — 
Felten and Guilleaame—Sole Agents: W. F. Dennis & Co,,13, Billiter-st., EC. 1 


ADDRESSES. 


JULIUS SAX & OO., Ltd., Electrical Engineers and 
ELECTRIO LIGHT CONTRACTORS, RIDGMOUNT STREET, 
STORE STREET, LONDON, W. C. 

Established 1855. 


Bpecialities —Eleotrio Bells, Burglar Alarms, Fire Alarms, Watchmen’s 
Clocks and Fire Indicators combined, Water Gauges, Billiard Markers, 
Electric Vanes, Lightning Conductors, Speaking Tubes, Gas реге 
ке Testing and Telegraph Instruments, Electrical orpedo 

pparatus. 

Automatic Call Bells for Fire Stations, &o., fixed at all Stations under the 
control of the Metropolitan Board of Works. 

Cell Calls for Police Stations, Prisons, &o., as devised for and adopted by 
H.M. Home Office. Contractors to H. M. Post Office and War Office. 
Eleotrio Lighting Domestio and Publio. Estimates Free on Application. 

| Eight Prize Medals awarded. 
Telephone No, 8648. Telegraphio Address: Saw London." 

LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Electric Light Engineers and Contractors, 
Manufacturers and Suppliers of every requisite for Aro or Incan- 

descent Lighting, Dynamos, Lampe, Switches, Electroliers, Brackets, 

Co. Specialities in Primary Batteries for Electrio Lighting, Venetian 

Shades and Glass, Carbons, &c. Tem Lighting on any scale at 

short notice. Estimates free. Telephone No. 3602. 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEER" contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. | 

Correspondence invited оп any subject which may be of interest to the profession. 


RATE OF SUBSCRIPTION (payable in advance, including a copy of. 
the INDIAN AND EASTERN ENGINEERS DIARY, and postage): 


INDIAN RATE, Yearly ... Rs,20 | ENCLISH RATE, Yearly . 405 
Pablished at 137, Canning St., CALCUTTA. 
LONDON OFFIGE : 28, Victoria Street, Westminster, 8. W. 


INDIGE STION, WIND,: BILE, NAUSEA 
(= DYSPEPSIA + DEPRESSION - APPETITE х LASSITUDE). . 


HALLOWEEN. 


A PURE AND HARMLESS CORDIAL, AND A SPLENDID PICK-ME-UP. 
A BOON TO JADED WORKERS AND THINKERS. 


Of all Chemists, in Bottles, 1з. 14d., 2s. 9d., and 4s. 6d.; or of the 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, Е.С, 
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USED by the PRINCIPAL ELECTRIC COMPANIES 
No chipping and difficult lids to get up. 
Perfectly Waterproof. Low Price. 
Icwt. will do what 2icwt of Red Lead 


“ELECTRIC CEMENT” 


TRADE MARK ONCE USED] FOR [ALWAYS USED. 
ROAD BOXES. 


AUTOMATIC HOUSE’S ELECTRIC CEMENT со, Ltd., Livenroot 
STANDARD SCREW — — 


СОМРАМҮ [VEI TOT we ET 
а= HALIFAX | BIPAUL. NAUM NN ҮЕ 


If You Want to Buy, Hire or Sell Жыш P. AA. een Encanrea р ; 
ENGINES, BOILERS, OR ANY KIND OF MACHINERY «А, pis * “а On Weob Ж 
SEND SIX STAMPS FOR gem | | е ZINC®GRAPHED AC 
MONTHLY MACHINERY REGISTER, | Кы. у: К | 
canal +e нани Ae Е c LOUDON f 


The 3 Stock of Miscellaneous Machinery in the 
ingdom, Ready for Prompt Delivery. 


Classificd Index to Electrical Trades— Continued. 


CABLE 8U 3 PAGE | DISINFECTANTS. PAGB 
Р Sanitas Co., Three Colts Lane, Bethnal Green, London. «k „ 83 
DYNAMO BOLTS. 


Glover (W. T. )& Co., ае Manchester; and 89 London, B.C. & Balt 8. W. 10 Armstrong, Stevens and Son, Whittall-street, Birmingham — ................ ™ 
Healey’s(W. T.) Tel. WorksCo.,27. Martin's. lane, Lond., E. C.; and N. Woolwich 1 | DYNAMO BRUSHES. 
Jobnson and кыре, ,14,U nion-et., Old Broad-st., London; & Chariton, Keni 1,8 Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
London Electric Wire Co. , Playhouse-yard, Golden-lane „London, E. C. — 4 Queen- street, London, E. O., and Branchen b 
Salmony Ен . М.) and Co., 61, Charing oss-road, London, W.C. 29 General Eleotrio Co., 69,71 & 88, Queen Victoria-st. „London, E. C.: & Salford.. 25 
Siemens Bros. and Co. ,13, Queen Anne's Gate, London; and Woolwich, “Kent 6 | DYNAMO MANUFACTURERS. 
Bociété d'Exploitation des Cables Electriques, Cortaillod, Switzerland ...... 8 Allen (W. H.), Son and Co., Bedford ; and 19 став. посве ig t поза а — 
Telegraph Manufacturing Co., Hels by, near Warrington j and 11, Queen Brush Electrical Engineering Co. „49, Queen Victoria-street, Lon 83 
eet, London, E. C. and Liverpoooy'w y' eo eo 1 e Am ad - on- Tyne; o 10 
CARBONS. Crompton , Mansion House-buildings, London, E.C.; and Chelmsford 18, 24 
Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, Е.С. .. 11 Crypto Works Co., 29, Clerkenwell-road, London, E.C....................... '1 
Brush Electrica lEngineering Со, 49 ,Queen Victoria-street, London, E. C. .. 83 Davy Electrical Construction Co., 15, Victoria-street, Westminster, S. W. Ui 
Carbon Syndicate, 39, Victoria-street, Westminster, 8. WWW.. 20 Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Banctuary, 
Edison and Swap United Electric Light Company, Ediswan-buildings, 06-87, S. W. Works: Erith, Kent 40 
Queen-street, London, E. O., and Branches 82 Edigon and Swan United Electric Light Company, Ediswan-buildings, 86. 87 
General Electric Co., 69, 71 & 83,Queen Victoria-st. London, E.C;& Salford.. 95 Queen-street, London, E. C., and Branches 32 
Johnson and Phillips, 14, Union-ot., Old Broad-st,, London; & Chariton, Kent 1,8 Electric Construction Oo., N and “Dashwood House, ‘Ola 
Salmony (Н. M.) and Co., 61, Charing Cross-road, London, W. COC. 29 Broad-st., London, E. CO. rere Te rere eee —— € 
Siemens Bros. and Co., 13, Queen Anne's-gate, London; and Woolwich, Kent 6 Fowler (J. )and Co. a WIE and 6, Lombard-street, London, Е.С. sus ТҮГҮ Шох» 
CASINGS. General Electric Co. 69, 71 & 88 Queen Victoria st., London, E. C.; &Salford.. 25 
Ediscn and Swan United Electric Light Company, отав запева, dt Holmes (J. H.) and Co., Newoastie-on-Tyne; and 17, Soho-square, London, W. 4 
Queen- street, London. E. C., and Branches 33 Johnsonand РЪПНреле, Union-ct., Old Broad-st., London; & Chariton, Kent J. 
General Electric Co. ‚ 69, 71 & 88, Queen Victoria-st., London, E. C.; X Salford. , 95 Laurence, Scott and Co., Gothic Works, N orwioh' FCC 
Harris (J. F. and Q. 5,8860. amie London, B. W.“ „London, E 8 17 Mather and Platt, Salford Ironworks, Mauches ter 1 
MoGaw and Co. ,York-road, Lambeth. London, 8. WMůã²Mñe . eee ome — Newton Electrical Works, Taunton, Eugland ................... PR i=, mm 
Middlemise, W., Netfield-street, Вга4&огй..........-..................... . — | Opperman, C.,2, Wynyatt-street, Clerkenwell, London, Е.С. ...... .. — 
CEMENT. —House's Electric Cament Company, Liv erpool. bonu ed dala eu уш: 33 Biemens Bros. & Co., 13, Queen Anne's-gate, London ,8.W.; & Woolwich, Kent 6 
CHEMICALS. EBONITE AND VULOANITE. 
Boor(G.)and Co. 1 and 2, Artillery-lane Bishopsgate-street Without . o. 13 Harburg India Rubber C. Co., F. Winter, 188, London Wall, Wood-st., London 20 
n PLANT, Moseley (D.) and Sons, Chapel Field Works, Ard wick, Manchester .......... 15 
Alles (W. H.) Son & Co, Bedford; and 19, Great George-street, London, 8. W. — | gLEOTRIO BELLS. : 
Бете London, f W. i isam-streot Works, Birmingham; and 9, Victoria- Raison and Swan United Hlectric Light Company, Ralswan-bulldings, 06-97, , 
62 25252 26 „ „% %„„ „„ „„ 52539000008 €$6009090060699090600900059€ A— ueen · n on, an ranches 0 8 
зов, дастаси & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, m General Electric Co. ,69, 71 & 89, QueenVictoria-st. London. LO Salford. 25 
Muirhead & Co, 51, Old Broad-street, K O.; and Eimers Eod, Ken 16 | Telegraph Manufacturing Co., Helsby, deca гал I Чама: 
CONDUITS. Engineering Co., Nine Elms Iron Works, London, 8. W. uses 3 Western Electric Co., 79, Coleman-street, ndon Ю.С. .;⁵·¹uw 1 
& Co., MansionHouse-b L ELECTRIC GAS LIGHTERS. 
Doulton and бо. lam London B.E. =: V иан . 25 err Company, Edlswan-buildings, 657, 
Fowier- Waring Cables вос. Fenchurob-st., London, E. C.; & N. Woolwich, — nee uren Ons, п V ‚+4 
General Electric Co., 69 pn & 88, Queen Victoria-st., London, Е.С.; & Salford.. 95 General ElectrioCo., 69 & 71, ‘QueenVictoria-st London, ii. O; & Salford . 25 


Johnson eer гапира 4, Union-¢t.,Old Brosd-st. London ; & Charlton, Kent 1, 8 ELEOTRIO мант CONTRACTORS, 
Belliss (d Lodsam-street Works, Birmingham ; and 9, Victoria- 


выш (J. Ду eem оте London Potteries, Lambeth, London, BE LL = Street London, BW. JJ Z —(— — 

ORUCISB PLUMBAOO. Brash Electrical Eng. Co. Ae, Queen Victoria-street, London, R. C. 18.20 

Carton Byndioate, 80, Victoria-strest, Westminster, 8,W. e |. n & Co., Mansion House- buildings, London E. C.; and Chelmsford 21 

Doulton and Co., Pottery, London, 8. K 25 Dary Construction Co., 15, Moor aen S.W. 33 

QUT and Gorham, 66, Victoria-street овоа = s Broad Banctuary.8.W — 

embed pg and пын ион, venue, London, B. O.... — Easton, Anderson & Goolden, Broad Senotuary-chin oa Homes Oud 40 
Dorman and Smith, Man ; and 94, Oross-road, London, W.C. 27 шеш о pei reg а Ооз Wol ptoa ; and Dashwood Old 

Edison and Swan United Electric L ht Company, Ediswan-buildings, 86-87, e*9«590099090900029009090090000090909900090020909020909009 “= 

oo te f abe Page doles ME эй өө жөжө көжө re DE SA Тусин Re 4, Gt. Winchester-st, London, E.C., and 40 

General 8 1 а Vr Ke si London NO.) à Blond. 5 TU НЕ eee Lombard-street, ЖО. _........ — 

Landberg, A. 5 ury-street, VV s | Viotoria-street, London, E.O ; & Bourton, Dorset x 

r] 0 n, € „„ 0 e 6 „6 06 0% % вв —— ЫИ , E 

Saimeny A P Bradbury see Ringiland, Lo London, W.O. ananas 99 — nlon- el., Old Broad-st.,Lond. . anten, Roms 1; 8 
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Classified index to Electrica! Trades— Continued. 


ELEOTRIO LIGHT CONTRACTORG—Continued. PAGE | HYDROMETERS. PAGE 
Laing, Wharton and Down, 82a, New Bond-street, London, WW... . . Hicks. James J., 8,9 & 10, Hatton-garden, London, E. o. 
Laurence, Scott and Co., Gothic Works, Norwich ........................ 8 | INDIA RUBBER. 

Mather aud Platt, Salford Ironworks, Manchester .........................‚ 24 Harburg India Rubber C. Co., ? Winter 188, London Wall, Wood-st, E.C... % 
Sax (Julius) and Co., Ri unt-street, Store-street, London, W.C........... 26 Moseley (D.) and Sons,Chapel Field Works Ardwick Manchester = 15 
Siemens Bros. & Co., 12, Queen Anne's-gate, London,8.W.; & Woolwich, Kent 6 | INSTRUMENTO. 

ELECTRIC MINE EXPLODERS. Berend (o. ] and Oo., Dunedin House, Basinghall-avenue, London, Е.С, .... — 
Siemens Bros. & Co., 12,QueenAnne’s-gate London, S. W.; & Woolwich, Kent 6 Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 12 

ELEOTRIO MINING MACHINERY. Crompton and Co., Mansion House-buildings, London, R. C. & Chelmsford 18,34 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, Edison and Swan United Electric Light Company, Ediswan-buildings, 86-97, 

З.М. Works: Erith, Kenn. 40 Queen-stroet, London, E. C., and Branches e 81 
Elison & Swan United Electric Light Company, Ediswas-buildings, 36-87, Elliott Brothers, 101, St. Martin's-lane, London, W.C. ...................... = 
Queev-street, London, E.C., and Brancbes ......... S a NA ac dew EV AS 81 Evershed & Vignoles, Woodfield Works. Harrow-rd., London, WW. 23 
Goneral El c Co., 69, 71 & 88, Queen Victoria-st., London, B. C., & Salford, 25 General Electrio Co.,69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 95 

ELEOTRIO TRAMWAY SUPPLIES. Hicks, James J.. 8, 9 & 10, Hatton-garden, London, Е.С. .................... — 
Anderson, A. and J. M., 85, Victoria-street, Westminster, London. S. W.. 16 Hodges and Todd, 30-425, Hampstead-road, London, N. W. 8 

ENGINEERS and CONTRACTORS | Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent 1,8 
Balliss (G. хла Co., Ledsam-st. Works, Birmingham; and 9, Victoria st., Muirhead and Co, 54, Old Broad-street, F.C.; and E'mers End Kent. 16 

London, B. W.. — нен adde e — M "T" Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, E.C..... 2 
British Thomson-Houston Co., 83, Cannon-street, London, Е.С. ............ — Nalder Brothers and Thompson, 81, Queen-st, Cheapside, London E с. .... 95 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, E. O. 23 Paul, В. W., 44, Hatton-ga and Gt. Saffron Hill, London, Е.С. ........ 22 
Caamberlain and Hookham, New olomew-street, Birmingham ........ 12 Pitkin, J., 66; Red Lion-street, Clerkenwell, London, E.O ...........5....Ї],Ё 
Caloride Electrical Storage Syndicate 89, Victoria-street, London, B.W..... 11 Richard, ез, % „ „% % 6% „ 6 „ „% „„ „ о е 6 % „„ „„ „„ e 6 6 6% „% %% „% „6 „6 „% овоо о 0 6 % 60% „0% 4 
Clarke, Chapman & Co., Newcastle-on-Tyne, & 50, Fenchurch - st., London, Е.С. 10 Bex (Julius) and Co., ount-street, e ig tr оао и... T . 96 
© »nnolly Brothers, Blackley, Manchester. Agent: C. Р. Quicke, 79, Finsbury- Siemens Bros. and Co., 12, Queen Anne's ; London ; and Woolwich, Kent 6 

| 5% ee "House-buildings, London, E.C.. and IZ. 55 ашау и. F., Great Tarnstile, Holborn, adon B O m; and 11, Queen 21 
romp „Mansion House-buildings, London, . and Chelmsford. 18, egraph Manufacturing Co., He ‚ near Warrington; Queen 
Davy Electrical Construction Company, 15, Vi , Weatminster, 8,W.. 32 Victoria-street, London, E. C.; and Dep fe у зг 1 
Dako and Gorham, 66, Victoria-etreet, London, . ³ðVQ ⁵˙¹¹ K White. James. 16-20, Cambridge- street, Glasgow „ 
Е wton, Anderson & Goolden, Brea 1 Sanctuary Chambers, Broad Sanctuary, IN@ULATING MATERIAL. 
S,W. Works: Erith, Kent .................... аса ÁÁ——— NE Ballers Limited, 82 and 88, Queen-st, London, E. C.; and Hanley and Tipton. — 
E éctrio Construction Co., Wolverhampton ; and Dashwood House, Old . Delaware Hard Fibre Ca., 15, Long-lane, London, Ё-О,..................... E 
2 Broad-st. London, E. C. ээеосәсфФеъзеоееесеоеәзтоәетә ооовоооовео оо о оообооооь ESEESE] == Moseley (D.) and Sons Chapel Works, Ardwick, Manchester ........— 16 
Electrical Power Stor. Oo., 4, Gt. Winchester-st.,London,E.C.; & Millwall, Е. 40 Monsees and Mitchell. 48-71. Chiswell-etreet, London, Е.О e = canoe Я 
Fowler (J.) and Oo., Leeds, and 6, Lombard-street, London, E. C. teen’ = Scholzig (Oscar), Dashwood House, London, Е.С. ........................... 77 
Greenwood & Batley, Armley- rd., Leeds; and 16,Great George-st., Lond., S. WV. — | INSULATORS. 
Hindi Hl orksCo.,27,Martin’s-Ine,Cennon-st,London,&N.Woolwich 1 Doulton and Oo., Lambeth Pottery, London, S.... 5 
Hindley Е. 8., 11, Queen Victoria-st. , Fondon Bo i and Bourton, Dorset.. — Ed'son and Swan, United Electrio Light Company, Ediswan-buildin 7, 86-87, 
Johnson & Phillips, 14, Union-ct, Old Broad-st, London, E.C; & Charlton, Kent. 1,8 Queen-st, E.C., and Branches........... E VVV 
Laing, Wharton and Down, 834 New Bond-street, London, W.............. 260 Evered and Co., 37-56 uy ore London, W.O.; and Birmi m 77 
- Laurenoe, Scott and Co., Gothio Works, Norwich ..............-..« eese . Genera! Electric Co. 6o, 71 88, Queen Victoria-et , London, E. C.; & Salford. 35 
Mather and Platt, Salford Ironworks, Manchester ee eee e. 24 Henley's (V. T.) Tel. Works Go., 37, Martin's- In, Cannon; st., Lon. &N. Woolwich 
Mavor and Coulson, 47, King-street, Mile End, Glasgow ........... e 25 Johnson & P » 14, Unlon- et., Old Broad-st., London; & Ohariton, Kant 1,8 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, Е.С. ...... 90 Siemens Bros. & Co., 12, Queen Anne's-gate, London; and Woolwich, Kent. 6 
P 300 E a ae 10 M м Oo. HEIDE трн, тсадов, od 2 2 66 „%%% %% „„%„%%%6„ е = 
І me r n nee 8 ey e 8 ron or , n n, е о соооовао elegrap Man op Hels ? near arrington and 11 Queen 
Sax (Julius) and Co. , unt-street, 8 t,London, W.O........... 96 V London, R. O. end Liverpool... . 
` Siemens Bros. & Co., 13, nAune's-gate London S. W.; & Wool „Kant 0 | LAMPS. 
Westinghouse Electric Oo., 89, Victoria-street, Westminster, London, 8. W.. — British Thomson-Houston Co., Cannon- street, London, E. CC.. 

ENGINE PACKING. . Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, Е.С. ............ 1 

: Willcox (W. H.) and Oo., 84-96, Southwark-street, London, 8.5. — Brush Electrical Engineering Co.. 49, Queen Victoria-street, London, E.C. .. $3 
nited As S Company, Dook House, Billiter-street, London, E. O. 18 Cossor, 67, Farrlugdon- road, London, E. C. „„er „eee eq % %% %% „ 6 „„ „6% 2 

ENOINES. Crompton and Co., Mansion House-buildings, London, E.C. ; & Chelmsford 18, 2 
Allen (W. Н. Son, and Oo., Bedford; & 19, Gt. George-street, London, B. W. — Crystal E ectric Lamp Co, St. Stephen's Cambra, Te'ograph-'t, London, Е.С. % 
Belliss (G. E.) & Oo., Lodsam-st. Works, Birmingham; & 9, Viotoria-st Davy Electrical Construction Co., 16, Victoria-street, Westminster, B. W. . 8 

Lon 9 le . 6 % „% % „% 66 6% %% % % %„%Cꝰn 62 „%% %% % % „% %%% % „%%% 22 „% „% „% „% „%% 095 0000009000000^20 9 =, Dickson, J., 48, Gray’s Inn-road, London, W 6 6 6 % „ „„ зо „ 2 6 6% „% „% „% %% % % % оо „% оо во ов 2 
Brush Electrical E eering Oo., 49, Queen Victoria-street, London, Е.О... 83 Dorman and Smith, Manchester; and London and Glasgow ................ 
Bumeted and Chan iler, Cannock Chase Engine Works, Hednesford, Staffs .. 14 Drake and Gorham, 66, Victoris-s London, S.W. ...................... — 
Clarke, Ohapman & Oo. Gateshead-on-Tyne ; & 50, Fenchurch-st., London 10 Edison and Swan United Electric ht Co., Ediswan-buildings, 86-87, 
Clayton & Shuttleworth, Lincoln; and 95, Queen Victoria-st., London, Е.О. — Queen-street, E. C.; and Вгапоһев........................................ 92 
88 w, Manchester; and 10, Rt. Bride-st, London, k.c. .. 81 Rleetric Oonstruction Company, Wolverhampton; and Dashwood House, Old 
Davey, Paxman Co., Colchester ; and 78, Queen vi st., on, . 94 Broad-street, London, Е.С. ......................... -———— re 8 m= 

п, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, Gabriel and Angenault, 84, Victoria-street, London, 8.W. Ww U . 
B. W. Works: Erith, Kent coace 6 62 6 6 6 „6 „„ 66% %%% %%% оо ос ровооо 6 ос "929900 40 General Electrio Co., U 71& 88 tween Victoria-st., London, E.C:; & Salford . 25 
Fowler (J.) and Co., Leeds; and 6, Lombard-street, London, E. 0 — Goossens, Pope and Co., 26, Pall all, Liverpnol ........ . 
4 азер Атші rd, Leeds and 16, Gt. George-st, London, 8.W. — * Hard ” Inoandescenoce Lamp Со.—8о1е Agents, Wilhelm and Co., 11 & 13, 
Hindley, E. 8., 11, Queen Victoria-st., London, Е.С. ; and Bourton, Dorset — Westmoreland-buildings, Aldersgate-street, London, E. COC... scese 
Mather and Platt, Salford Ironworks chester ..... . 5 94 Holmes y: Н.) and Co., Newoastie-on-Tyne; & 17, Soho-sq, London, W...... 4 
Ransomes, Sims, & Jefferies, I oh ; and 9, Gracechurch-st., London, Е.О, 8 International Eleotrio бо. 65, Redcross-street, London, E. Cee. ͥ . 19 
Robey and Co., Globe Works, Lincoln, and 79, Queen Victoria-st., B. Oo. 4 Johnson & Phillipe( Arc), 14, Union-ct, Old Broad-st, п; &Charlton,Kent 1,5 
Willans and Robinson, Ragb (KEKEE E) 6 „ „ „ ав a2 % %% „eee „e „%% со — Phaeton Electrical Company, 61 and 62, Watling-street, London, E О. eoeee km 

ENGRAVERS AND DIVIDERS, Siemens Bros. and Co., 12, Queen Anne’s-gate, London, 8. W.; and Woolwich 0 
Naumann, P., 71, Pentonville-road, London, №. .....................-...-— DÀ Simon, Bomy Oe d, Queen Victoria-street, London E. ee e 
Braham, A. & E., Bridge House, 181, Queen Victoria-street, London, E. C. . 17 Still (W. M.) & Co.. 24, Charles-street, Hatton-garden, London .. 1% 

EXPANSION SHEETING ANO RINGS. Sunbeam Lamp Co., Gateshead-on-Tyne; and 50, Fenchurch st., London, E.C. 8 
United Asbestos Company, Dock House, Billiter-street,London,E.0 æ.. 18 Western Electric Co. (Arc), 79, Coleman-street, London, Е,О............°.‹ M 

FIBRE. Zurich Incandescent р Co., 47, Victoria-street, London, 8. MW.... 

| — (D.) à d Bons, Onana] мег Woks у көт e Pet 2 15 1 United Electric Light Com 
oseley (D,) and Sons, or wic mae duds ue... | n and Swan с Ligh any, Ediswan-buildings, 86-87 
eee D COR tohoi]. 66:71 Chiswoll-etrect London, . O. сә со со оо CD D € ео € 83 auan ао сагон, та Gruen wn ый e A огоо о нн d 2 2 0 te oe ES ": 
. Gen 0 og Uy P ueen Victoria-street, ndon; Salford. 
Benham and Froud, 40-42, Ohandos-street, Strand, London, W.C............ — Macfarlane and Co., Glasgow .......................... ж is is xa pios 33 
Crompton & Co. Mansion House-buildings, London, K. C., and Chelmsford 15,24 | LAMP PILLARS 
Dorman and Smith, Salford, Manchester ; and London and Glasgow........ 27 Edison & swan United Electric Light Company, Eliswan-buildings, 86-37, 
Edison and Swan United Electric Light Company, Ediswan Buildings, 86-87, Queen-street, London, E. C., and Branchen . 32 

Queen- street, London, E. C. and Branches о %%% „%%% % „% %% „%% „„ % ов 6 „ оввоте 82 General Electric Co., 69, 71 & 88, Queen Victoria-st., Lon ion, В.О.; & Salford. 25 
Evered and Co., 37-85, Drury-lane London, W.C.; and Birmingham..... „ — | LIGHTNING CONDUCTORS. i 
General Electric Co., 00, 71 & 88, Queen Victoria-st., London, E. C., & Salford. 25 Edison & Swan United Electric Light Company, Ediswa1-buildiags, 86-87, 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Char n, Kent. 1,8 Queen-street, London, E.C., aud Branches ................... „ә, Di 
Laing, Wharton and Down, 824, New Bond-st., London, W.. .. 26 General Electrio Co.,69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 2 
Macfarlane and Co., Glasgow ...... .......... уер Жы Der babeo cb oaa e.a. 88 Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Unariton, Kent, 1,8 
Phaeton Electrical Company, 61 and 62, Wat'ing-street, London, E.C. ...... — Muirhead and Oo., 54, Old Brosd.street, E. O.; and Elmer's End, Ken ! 
Nalmony (Н. M.) and Co., g ss-road, London, W. CO.... 29 Вах (Julius) and Go., Ridgmount- street, Store-street, London, W. CC 
Telegraph Manufact Co., Helsby, near Warrington; and 11, Queen LUBRICANT 

Victoria-st., London, C. and Liverpool. 0% % % „„ оо ооооооооосоовоово ое шв 1 House's Electric Cement Co, Vauxhall-road, Liverpool se erese sen „ „„ 66% „ „„ „60 27 
Western Electric Co. , Coleman-street London, E. Oo.... 17 Kingtisher Patent Lubrication Co., Leeds 18 

FLUORESCENT SCREENS. Reiiance Lubricating Oil Co., 19 & 20 Water-la., Gt, Tower-st., London, K C. 8 
Berend (O.) & Co., Dunedin House, Basinghall-avenue, London. Е.С. .... — Willcox (W. Н.) and Co., 84-86, Southwark-street, London, "T eee 7 
Bonnella ( s Bon, 58 Mortuner-street, London, №. .................. 17 | MANUFACTURING ELECTRICIANS. 

Cossor, dif Farringdon-road, London, E. C. TS CFC Dorman and Smith, Salford, Manchester; and London and Glasgow 21 

йз” J. 48, 9 and 10, Hatton-garden, London, E. O 66 0 % „%% % „ „6% „ „ ро оогоо „% ье — Drako aad ошаш б pees aliia Londo В. о оооовзосовсево оеовоеоовооо = 
. Eastou erson road Sanctu 

Edison & Swan United Electric Light Company, Ediswan-buildings, 86-87, 8. W. Works: Erith, Kent. S А ae ar V 4) 

Queen-street, London, E.C., and Branches .............. e ИРЕ] Edison and Swan, United Electric Light Company, Ediswan-buildings, 86-87, 
General Hlootrio Go., 69, 71 & 88, Queen Tien om — — Tg isi 2 gacen ас корбо, E.C. and Вгапоһев.....................,....... 33 

пега 0., G0, ; Queen -st., London, E. C., & Salford 25 Elliott Brothers, 101, 8t. Martin's-lane, Charing Cross, Lon О к: эи 

QAS LIGHTERS (ELECTRIC). ii General Electric Co., 69, 71 & 88, Queen Victoria-st., London EO A Bieri. 35 
General Electrio Co., 69,71 & 88, QueenVictoria-st.,London,E.C., & Salford: 95 Henley's(W. T.) Tel. Works Co., 27, Martin’s-lane, London, and М. Woolwi 1 

GENERATORS. Johnson & Phillips, 14, Union-ot. , Old Broad-st. , London; & Chariton, Kent. 1,8 
British Thomson-Houston Co., 83, Cannon-street, London, Е.С. ............ — Laurence, Scott and Co., Gothic Works, Neri > 

- Cox Taermo-Electric Co., The Cox Laboratory, St. Alban'a, Herts ...... Cus. В Lundberg, A. P., кайр ene Kingsland, London, )) ͥ . L4 

GLOBES AND SHADES. Е Muirhead and Co., 54, Old Broad street, Е.С.; вод E'mer's End, Kent . 19 

- Brockie-Peil Arc Lamp, 97, Queen Victoria-straet, London, Е.С. ............ 11 Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, E. C. . . 2) 

Dorman and Smith, Manchester; and London апа GiasuyoW ... 27 Bax (Julius) and Co., Ridgmount-street, Store-street, London, W. C. .. 22 

Draka nnn Ка IAM р 8 ee i S. W. I Siemens dA & со, 1 queen Anne's-gate, London 8. W.; & Woolwich, Kent 6 
ectric m wan-buildings . Telegra an mpan isby, near Warrington; Quees 

36-37, Queen-street, London, E.C.; bee Beanches а ааа eqs НЫЙ li 93 Victoria-street, London, E.0.; and Liverpool „ 2: е nd aud 


1 
: Evered and Co., 37-85, Drury-lane, London, W. C., and Birmingham MICA. 

General Electrio Co., Xt. Queen Victoria-st., London, 0. & Salford. 25 Sanders, Wake & Co, 23., Great St. Helens, London, К.О. 2 y 

Johnson and Philips, 14. Union ot., Old Broad - at, London; &Ohariton Kent 1,8 | Wiggins (V.) & Sons, 10, Tower-hill, and 102 and 103, Minories, London, H. G % 
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ELEGTRIC JUBILEE DECORATIONS. 


$ 


Big 
Seed 


Ga 


ge 


af 


e 
ee) 
e 
e 
5) 
ee 
e 


ILLUMINATED CROWN, &c., “ 1837-1897,” £15 nett. 
Prices, including Shades, Lamps, Holders, &c.— V. RR. EIO nett. Grown £18 10s. «t. 


Ms (4 , А R N 
y | stot К 
A а Р 
Ae ә 
1 j SOS A 
CELLULOID BALLOONS, ÁN 
á ^4 N WA X 


118. doz. nett. 


э 5 5 (о F 
Complete with Holder, Shade and Flax Cord, ILLUMINATED FLAGS, 
їв. 1Od. cach nett. £12 to РРО cach nett. 


ILLUMINATED SPRAYS, 8ft. high, highly gilt, comprising 
Foliage and 10 Flowers, each containing a Lamp, £4 
each. Very effective. 


INCANDESCENT LAMPS, 6s. per doz., coloured 7s. doz. nett, 
SCREW LAMP HOLDERS, 5s. dozen nett. 
- BATTEN LAMP HOLDERS, 12s. per 100 nett. 


S2 о Va av Ча av WV 


H. M. SALMONY & CO. 


118-120, Charing Cross Road, London, W.C. 


Telegraphic Address: “SALMONY LONDON.” Telephone No, 35479 Gerrard. 
Works: BIRMINGHAM. 


ххх. 
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Classified Index to Electrical Trades.— continued. 


METERS (Electricity). 
Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 
Edison and Swan United Bleotr-o Light Company, Ediswan-build{ngs, 86-87 
Queen-street, London, E. O., and Brauchen seoce а 
General Electric Co., 69, 71 & 83, Qieen Viotoris-st. London, E. C.; & Salford 
Johnson and Phillips, 14, Union-ct.. Old Broad-st., London; & Chariton, Kent. 
Laurence. Soott and Oo., Gothia Works, Norwich. . .... -=.> >=- .= 
Westinghouse Electric Co., 82, Victoria-street, Westminster, London, 8. W. .. 
MICROPHONES. 
Consolidated Telephone Construction & Manufacturing Company, 186.188, 
Bhaftesbury-avenue, London, W.C. ; and Coventry, England.............. 


General Electrio Co.,00,71 & 88,Queen Victoria-street, London, B. O; & Salf 
InternationalElectrio Company, 56, Red Cross-streel, London, B.C 


eevee 202000 


Mather and Platt, Salford Iron works, Manchester 
Newton Hoctrioal Works, Taunton, England ..............- c cerent ee 
Siemens Bros. & Co., 12, Queen Anne’s-gate, London, 8. W. and Woolwich 


NON-CONDUCTING COMPOSITION. 
` House's Blectric Cement C3., Vaurhall-road, Liverpool ......... 8 es 
United Asbestos Co., Dock House, Billiter-street London, Е.С. 0. 
NON-MAQGNETISABLE WATCHES. 
Smith (S.) and Son, 9, Strand, London, W.C. om GD GD 9.0 60 as GD ов опоо ео оо оо WP 
QIL FILTERS. : 
General Electric Co., 69, 71 & 88, Queen Victoris-st, London, E. C.; & В Мога 
Wells (A. C.) & Co., 93, Midlaad-road, St. Pancras, London; and Maachester 
PAINTS, Koc. 
Indestructible Paint Co., 27, Cannon-street, London, E. 0. 
PATENT AGENTS. 
Lorfain (JG), NoHolk Hossa: Nortel. cost, Strand. W.. 
0 0 0 з . „% 9400069000 оз ^4 
POROELAIN.. ouse, Norfolk-street, d, 
ullers Limited, 83 & - , B.C. Han! à Tipton 
POROUS CELLS. 83, Queen-st., London, E.C.; and Hanley and Tipto 
Epstein Elec. Accumulator Co., Victoria Mansions, 98, VIotorla- street, 
estminster, London S.W. „ % „% %% „6% %% „ % %% „ „%%% „%%% %%% „%% % % % %% „% „%% % %%% „%%% „%% о 0 «f 
UM uU Hand Sens, London Potteries, Lambeth, London, B. => 
Allen, Son and Co., Bedford; and 19, Great G t., London, 8. W.. 
Bellis (9. E) & Oo., Ledaam.at. Works, Birmingham; and 9, Vitoria. ct., 
on, *e€«099€9€09000060a20000^25006809**0.00099»25000000020990929082625* S944 (34/9 "9 же 
Easton, Anderson & Goolden, Brad Sanctuir;-cha:n):ra Ве id 3aictuiry, 
8.W. Works: Erith. Kennt а. eo erue rs HAN 
SAND BLAST APPARAT J8. 
hman's Patent Sand Blast Co., Broadheath, near Manchester 
SCREWS, TERMINALS, Ао. 
Automatic Standard Sorew Co., Halifax ...........................5...5ә 
Edison and Swan United Electric Light Company, Ediswan-buildings, 96-87, 
Queen-street, London, E. O., and Branches .....,..... ............. ...... 
soraw TH nue E Hampshire Street, Torriano-avenue, London, N.W....... 
mann Bros., 88, Hampshire- T don,N.W....... 
SHUNT-B Oxus. э ps street, r London, 
a 29 U e Hatto by ш e .9 2 
SOCKETS.” 44, n-gardon, and Great Siffcon-hill, Loudon, Е.С 


P 


General Eleotrio Co.,69,71 & 33,Queen Viotoria-st., London, E. O.; & Salford 
Kingsland, London. N. 04 0.5 64 09.9098 082 оо д 


Өш (опаа GO шеш, Hon ON S.E. 66 6% % % ĩ % % „ „%% „%% % „ „% „%% OL Om «09 69 8 
Ja ons, London Pot „L 3..Qẽ 
SUPPLIES FOR CABLE ies. n London, 8. K 
Duncan, Wallet and Co., 114, Fenchuroh.street, London nn. 
Indestruotible Paint Co., 27, Cannon-street, London, Е.О... ..........- А 
Johnson & Phillips, 14, Union-ct., Old Broad. at., London; & Chariton, Kent 
Muirhead & Go., 51, Old Broad-street, E. O.; and Elmer's End, Kent .... 
SURFACE CONDENSERS. : 
Bots n и Co., Ledsam-st. Works, Birmingham; and 9, Viotoria-st, 


Ca. on, Anderson & Goolden, Broad Sanctuary-chambers, Proad Sanctuary. 
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S.W. Works: Erith, Kenne 40 
SWITCHES AND SWITOHBOARDS. | 
Berend (О.) and Co., Dunedin House, Basinghall-avenue, London, E.C... -- 
Crompton and 0., on House-buildings, E. C.; and Chelmsford  .. 13,21 
Dorman and Smith, Salford, Manchester; and London and Glasgow..... . 27 
Drake and Gorham, 66, Victoria-street, London. S MW.. REN . — 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanotuary, 
.W. Works: Erith, Kent...... ..... b4 ra vada or FCC 40 
Edison and Swan United Electric Light Company, Eis wau-buildings, 83-87, 
Queen-street, London, E.O., and Branches ................................ 82 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
E ey ek ry c E. PII rr 96292 66 „6 66 %% 6 6 6 Фә „ од — 
vered an ., 41-35, Drury-lane, London, W. O.; and Birmingham . — 
General Electric Co.,83, 71 & 88,Queen Victoria-st., London, E.C.: & Salford 95 


La 
Lund 
Nalder 


P 
Connolly Bros, 8 Mancheste London Agent: C. F. Quicke, 73 
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sense of the unity and dignity of the engineering profession, 
we may hope that kindred societies will do likewise. 

It seems to us, however, that an indispensable ingredient 
in the above mixture is the possession of a home which 
is in keeping with the occasion. The world, the pessimists 
notwithstanding, is still. young, and is impressed more 
than pure reason allows by the sight of a fine building 
and a big show. An engineering society may, of course, 
be very useful, very influential, and very well managed, yet if 
its meetings are always held by permission" of this body 
and of that body, and if its headquarters are in an office- 
warren, where it is as difficult to find them as it is to find a 
needle in a bottle of hay, the average engineering mind, which 
is not in the nature of things given overmuch to abstract 
thought, finds it somewhat difficult to realise that such an 
entity as an institution really exists. This is apt to breed 
indifference, separatism and similar diseases. A hard-working, 
self-sacrificing Council may do much to combat these ten- 
dencies, but for а complete cure something more tangible is 
required. It is not more difficult to get up an ardent affection 
for a disembodied spirit than it is to arouse enthusiasm for a 
society without visible means of shelter, 
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-INDIA-RUBBER PLANTATIONS. 


Some recently-issued prospectuses inviting the British public 
to participate in the Eldorado of rubber cultivation strike us 
as being, in several of their features, much on a par with 
those issued by deep level gold mining company promoters, 
where the lode has not been proved to exist much below the 
surface. That is to say: there seems to us a considerable 
degree of speculation about such investments for a public who 
may naturally be supposed not to know any more about the 
technology or market value of the various crude rubbers 
than they do about tailings or the cyanide process, details 
of which form such a conspicuous feature in the 
daily and weekly City press. What is this cyanide 
process of which we read so much ? asked a City man, 
the other day? Well,“ was our reply, there is rather 
more in it than can easily be explained to а non-technical 
man in a few sentences." It is much the same with this 
question of rubber technology. To the majority of people 
rubber is rubber, but this is far from being the case with those 
who are in touch with the manufacture. Such men know that 
the quality and prices of the many different crude rubbers that 
come in the market from Asia, Africa, and America, vary to a 
considerable degree, and they know, moreover, that what the 
public often buy as rubber is not rubber at all, but rubbish. 

To cut moralizing short, however, our point is that this 
matter of rubber plantations is a complex one for the ordinary 
capitalist to deal with, and as it is entirely in its infancy and 
has been evolved rather from a misconception, as to there being 
imminent failure of supply of the ordinary forest grown article, 
owing to the increasing demands of the pneumatic tyre trade, 
we would throw out a warning note to the public to temper 
their zeal for investment with due discretion. 

Of course the question of the probable failure of supplies 
of forest grown rubber from trees as they exist in untended 
nature is not by any means a new one. Some twenty-five 
years ago its importance was recognised by our Government, 
and Mr. James Collins, a botanist of Edinburgh, was instructed 
by the Indian Office to draw up a report on the rubber trees 
indigenous to South America and to find out whether it was 
possible to grow them with success in India. He submitted 
his report in 1872, and it may be seen, together with other 
interesting data on the subject, in a small book which he 
published. In 1875 Mr. R. Cross, of Liverpool, in concert 
with Mr. (now Sir Clement) Markham, went to Panama, and 
after undergoing great vicissitudes in the course of his travels, 
obtained seeds and cuttings of the Central American rubber tree 
(Castillo). He was also sent by the Indian Office in the follow- 
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ing year to Pará to obtain information about the Pará (Hevea) 
and Cearé (Manihot) trees. The seeds and cuttings which he 
obtained, after being respectively sown and planted at Kew, 
were forwarded to Indian and Colonial Botanical Gardens, 
and, as trees, they are now flourishing at Madras, Calcutta, 
Zanzibar, and other places. It goes without saying that the 
great superiority of the Рага rubber, above all other kinds, has 
obtained for it the most attention, but it was reported some six 
or seven years ago that its cultivation in Assam and Northern 
India had been much of a failure, though more success had 
attended its introduction into Burmah and Ceylon. It may 
be stated at once, however, that the plantation grown article 
has not yet come into competition in the market with the 
ordinary forest supply from South America. 

This brief synopsis of what has been done, will serve to show 
that the alarm note as to failure of supply is not now heard 
for the first time. For many reasons, however, rubber planta- 
tions have not come to be looked upon by the private speculator 
as being specially worth his attention. Practical rubber 
merchants in America have said that so far no necessity for 
them exists, and that there seemed no object in embarking 
capital on such undertakings as long as there was an abundant 
supply of the forest grown article. 55 there seems 
reason in this, though it must be remembered that at the time 
of the first scare no knowledge existed of the immense quantity 
of untapped rubber that has since been found in the water shed 
of the Orinoco and its tributaries in Northern Brazil, to say 
nothing of the immense development of the Central and 
West African rubber trade of late years. These African 
varieties have, however, but very little bearing upon the pneu- 
matic tyre trade, as the rubber being very deficient in strength 
and elasticity is not applicable for purposes where capability 
of extension is an important desideratum. Again the 
wasteful habits of the native collector over the whole rubber 
bearing zone have been of late years much on the decline, 
owing to special regulations issued by the various local govern- 
ments and authorities, and although, no doubt, some consider- 
able destruction of trees still takes place, yet it is clear that it 
is a diminishing evil and need not therefore form too prominent 
a feature in claims on behalf of rubber plantations. 

To the general statement that the development of the 
pneumatic tyre trade has led to a greatly increased consump- 
tion of Pará rubber and to a rise in the price of the same, we 
give our willing assent, but when such a statement is followed 
by a description of the profit to be expected from rubber which 
is not Pará and does not seem at all likely to replace it, then 
we must demur to its insertign in this connection, as it is on 
the face of it strongly calculated to mislead. 

Another statement put forward without any scientific or 
technical corroboration, is to the effect that by a proper system 
of collection and preparation, rubber, which at present fetches 
a comparatively low figure may be expected mutatis mutandis 
to realise the price of fine Pará rubber. This is really a very 
important announcement, and it strikes us as somewhat 
singular that no definite reference to the discoverer of the 
process whereby this result is to be effected appears 
along with the bare statement, nor is any report as to the 
validity of the patent—if it is patented— appended. Those 
who have hitherto worked in this field and whose labours have 
not been crowned with success will, we feel sure, one and all 
be much interested to have further particulars on the point. 
Of course, it is notorious that much carelessness and decep- 
tion is practised by native collectors of many brands of rubber, 
and there is undoubtedly room for scientific supervision in the 
way of preparing а rubber free from sticks, stones and water 
— as there is little sense in paying freight for such useless 
additions. It is, however, one thing to do away with outside 
impurities and quite another to entirely alter the nature and 
characteristics of the rubber, and until seeing the announce- 
ment referred to we had no idea that the philosopher's stone 
necessary to effect this desirable end hàd been discovered. No 
doubt the smoking of the Pará rubber over a fire of Uricuri 
nuts has а beneficial result, inasmuch as it introduces a small 
proportion of wood tar into the rubber, and this is a well- 
known antiseptic, but further than this the Para rubber milk 
is practically free from the resins which are found in а greater 


146 


THE ELECTRICIAN, MAY 28, 1897. 


or less degree in almost.all other rubbers, and unless these 
are kept out of the milk it is doubtful if this method of prepa- 
ration would be followed in the case of other rubbers with any 
‘satisfactory results. In saying this we must not be under- 
stood as claiming an exhaustive knowledge of what has been 
done by experimenters outside our ken, nor do we wish to 
minimise the importance of improving common rubber up to 
‘the best standard. There is undoubtedly a fruitful field for 
‘research, and one which promises great monetary advantages 
‘to the discoverer, as well as ultimate benefits to the rubber 
trade generally ; but, as we have already said, it seems desirable 
that statements purporting to show that this end is within 
reasonable distance of fulfilment should include the grounds 
‘on which they are based. 

We have observed that it is not unusual to quote the dictum 
‘of some consul as to the natural wealth realisable from the 
‘dominion on which he may for the time being be located. In 
‘some cases, no doubt, our consuls have made themselves 
‘authorities on technical subjects, by their zeal in working up 
the exports of raw products directly connected therewith ; but 
‘of course such authorities are not universal, and there are 
many men, doubtless of the highest integrity and adminis- 
trative power, who at the same time cannot pose as experts, 
‘whose word is to be taken as final regarding the commercial 
value, to manufacturers at home, of the special exports from 
their several districts. When we read therefore that a consul, 
of whose name in connection with the rubber trade 
"we have never heard, declares that such and such a rubber 
tree is of great importance, we are inclined to assume that he 
-speaks rather from an impulse to say the best of his own 
goods than from any definite wish to have his authority quoted 
in distant lands as that of an expert. | 

In saying what we have it is not from any wish to throw 
cold water on the development of rubber plantations, nor to 
frighten the public from investing in them ; it is rather from 
the point of view of advising а careful consideration of the 
matter, and we should certainly advise intending investors to 
get the opinion of someone in the trade before committing 
themselves. Such an opinion should not be difficult to get, 
and it is impossible to emphasise its advisability too strongly, 
because if, as is not at all unlikely, we have something like a 
boom in these plantations, it is more than probable that 
‘districts producing African flake will come into the market 
along with prospectuses referring to the price of Pará rubber. 


INSTITUTION OF CIYIL ENGINEERS. 


ENGINEERING CONFERENCE. 

The first annual Engineering Conference of the Institution 
of Civil Engineers was held at the Westminster Town Hall 
and Guildhall, on May 25th to 27th. The proceedings were 
inaugurated by the address of the President, Mr. Wolfe Barry, 
there being probably over 800 members and visitors in atten- 
dance. The following is a short abstract of the President’s 
remarks :— 

PRESIDENTIAL ADDRESS. 


Mr. J. WorrE Barry said that it was with feelings of great 
satisfaction and pleasure that on behalf of the Institution of Civil 
Engineers he gave a very hearty welcome to all who were able to 
attend the Conference. In making a few remarks at the opening 
meeting which signalised a new departure in the active life of the 
Institution—one which was, he thought, full of promise and one 
which he hoped had been favourably received by the members at 
large—he would like to say that he did not intend to attempt on 
the present occasion any review of the progress of engineering or 
of those scientific developments which touched their profession. 
For a moment let them glance at the birth, parentage and career 
of the Institution. Its birth was in 1818. Six young men impressed 
with the then difficulties of engineering education, appreciated the 
advantages to be gained by the mutual interchange of observations 
and experience. Their names were William Maudsley, Joshua 
Field, Henry Robinson Palmer, James Jones, Charles Collings and 
James Ashwell. The useful body thus born in 1818 did not show 
в very vigorous growth until 1820, when Thomas Telford became 
President. The name and prestige of Telford, and his attention te 
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the objects and interests of the Institution, gave it a solidity апа 
position that justified the Royal Charter of Incorporation in 1828. 
This had enabled it, under the guidance of the various eminent 
men who had been his (the President’s) predecessors in the chair, 
to rise to its present important position. Its ramifications extended 
not only to every city and town of the United Kingdom, but its 
members and representatives were to be found in every country to 
which British enterprise had extended. From the small beginning in 
1818, which had not attained a growth of 200 members in 1828, the 
Institution had increased by leaps and bounds, so that it now 
numbered 6,200 members, associate members and associates, and 
900 studente, making a total roll of 7,100 persons. It was not too 
much to say that in that time a new and important profession had 
arisen to а position second to none in its responsibilities and in its 
value to humanity at large. Let them consider how the above 
total number of members was now distributed. A little more than 
0,000 were in the United Kingdom, 2,000 were abroad, and as 
almost all the students and most of the associates were to be found 
at home, they might say that probably between half and one-third 
were in our colonies or in foreign countries. Again, let them con- 
sider the distribution of the members in the United Kingdom 
itself. Out of the 5,000 members, associates and associate 
members and students in the United Kingdom, nearly 2,000 of all 
classes are living or practising in the metropolis. Those figures 
showed very clearly what extensive support came from abroad and 
the provinces. In many great towns of the United Kingdom they 
had important and flourishing local associations directly connected 
with the Institution. Thus in 1886 the Birmingham Association 
of Students was inaugurated, followed shortly afterwards by the 
establishment of similar associations in Glasgow, Manchester, 
Newcastle-on-Tyne, and more recently in Leeds. Those local 
associations of students had thriven largely through the great 
interest taken in their welfare by their elders in the profession. 
The number of members and associate members in the various 
local associations was as follows :—Birmingham about 200, Glas- 
ow 150, Manchester 200, Newcastle-on-Tyne 120, and Leods 100. 
in 1891 a closer attachment of the students to the Institution was 
promoted by the organisation of a series of visits to works in and 
around London in the month of May, and this had been since that 
date an annual fixture. While seeing that a large number of their 
members lived away from the metropolis, they must not forget that 
their other members were far from stationary in any locality, and 
as it was said that all roads led to Rome, so now they might, with- 
out exaggeration, say that for engineers all roads and every track 
across the ocean led to Westminster and to the Institution building 
in Great George-street. As a proof of the continual interchange of 
members between different parts of the world, he might mention 
that more than 1,600 changes of address were annually noted 
in their books. Though they were so largely cosmospolitan, they 
could not but feel sensible, and very sensible, of the value of the 
headquarters and the central home of the whole body. Experience 
proved how much their absent brethren turned to it for advice, 
for reference, or for the support of their views and interests. 
Without this mutual interdependence the Institution would not, 
in his own opinion, be purely representative of the profession. 
It would be remembered that during the presidency of his imme- 
diate predecessor, Sir Benjamin Baker, much was done with the 
avowed view of bringing in local representation on the Council, 
and by altering the bye-laws so as to admit of voting by voting 
papers for the election of the Council. Those steps had been 
universally approved, and had brought about many important 
resulte. It was with the view of still further strengthening the 
bonds of union that the Conference of that year had been insti- 
tuted. He hoped that it might be the еи of many more 
annual gatherings of a similar nature. It may interest them to 
know that no less a number than 800 persons had expressed a wish 
to be present at the meeting, and of those a very large part were 
country members. | 


With regard to the proposed work of the Conference, apart from 
visits, the desire had been to encourage short Papers to be read 
at the meetings of the sections, the interchange of ideas, and the 
imparting of the most recent information on all the multifarious 
subjects which together were included in the expression, Civil 
Engineering." The idea in view was to encourage by all means the 
conversational interchange of ideas and knowledge, rather than 
set debates. He would like it to be distinctly understood that any 
repetitions of the Conference, so far as his own views and the views 
of the present Council were concerned, would be, like that one, 
mainly a metropolitan conference. It was not intended to be a 
peripatetic conference, meeting this year in London and another 
year somewhere else. The object was to bring those who lived out 
of London into London, not to take Londoners elsewhere. He 
thought it would not be good for the Institution to interfere in any 
way with those local associations of engineers which were 80 
extremely valuable and which were such loyal friends and sup- 
porters of the Council; nor did they desire to come into com- 
petition with Section ( of the British Association, or with the 
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meetings of those bodies such as the Institution of Mechanical 
Engineers, the Iron and Steel Institute, the Society of Engineers, 
and others who from time to time met at various important towns 
in the Kingdom. 


The following is a summary of the proceedings of the 
sections throughout the Conference, so far as they relate to 
electrical matters :— 


TUESDAY, MAY 250. 


The proceedings on the first day included a joint debate, by 
Sections III. and VIL, оп “ The Transmission of Power, 
under the presidency of Sir Frederick Bramwell.’ This was 
the only item of electrical interest during Tuesday's meeting, 
and the debate was opened by the reading of the following 
three short Papers :— 


I.—THE TRANSMISSION OF POWER BY ELECTRICITY. 
BY W. H. PREECE, C. B., F. R. 8. 


The utilisation of the waste energies of nature is the highest 
funotion of the engineer. Millions upon millions of units of energy 
are ever being expended on rending rocks, on grinding stones, on 
changing river-beds, and on carving the surface of the earth into 
hills and valleys. Their transport to centres of civilisation means 
not only the permanence of the structure of the face of nature, but 
the exercise of true economy. The relative merits of the different 
modes of transmitting power can be determined commercially 
solely by the arbitrament of £ s. d., and scientifically by their 
relative efficiencies ; that is, by the ratio in each case of the power 
utilised at a distance to the total power delivered at the source. 

Lona Distances.—Supposing we have available at some convenient 

at all hours and seasons, 100,000 gallons of water falling every 
minute 45ft., they will be capable of delivering 1,000 kilowatts 


(1,340 M. r.). If this power is transmitted to some distant point 
by electricity there will be wasted— 
Kilowatta 

Iu hehe eon e wv 250 
FE. ³ðVVuſ 60 
"E QS Eee e 15 
„% ohn 8 50 
rr / Ыра 375 


So that of the 1,000 kilowatts delivered by the water, 375 kilowatts 
are wasted and 625 kilowatts are utilised at the final point of appli- 
cation. The total efficiency is therefore 62 5 per cent. It is quite 
clear that the energy wasted in the circuit is to be eliminated only 
by taking materials to the fall and establishing factories there. 
But the transport of material may cost more than the waste in the 
circuit. Hence, we have to compare the cost of transport against 
the cost of the upkeep of the line and the value of the energy 
wasted in it, 

There are three effective modes of transmitting power—electricity, 
water and air. What we have broadly to discuss is their relative 
efficiency. How much of the total energy available at the initial 
or generating point can be delivered at the final or useful point ? 
In other words, how much have we lost in transit and conversion ? 
What price can we get for our commodity as delivered, and what 
profit do we make on the transaction? Each method of transmis- 
sion is limited by the strength of materials, the loss of energy, the 
heat generated and physical difficulties overcome, the dangers to 
person and property, the capital expenditure and cost of transmis- 
sion and delivery. Now itis the peculiarity and value of electricity 
as the medium of transmission that the energy wasted on the line 
can be kept a constant quantity independent of its length, but the 
cost of upkeep must, of course, increase with its length. Hence, 
the principal item we have to consider is the upkeep of the line 
and the capital that has to be expended on its erection. A main of 
copper of 1 sq. in. sectional area carrying 1,000 amperes would 
waste in heating up the conductor 1 kilowatt (14 н.р.) in every 
40 yards. It it carry 500 amperes, it would waste the same 
energy in every 80 yards; and if only 50 amperes be used, 
in every 800 yards. Hence the value of reducing the strength 
of the current. This is entirely under our control, for the 
weight of copper in tho mains for the transmission of the same 
power with the same loss varies inversely as the square of the 
pressure ; 1,000 volts will deliver 1,310 н.р. (1,000 kilowatts) 
through а square inch main at a distance of 5'6 miles, but with а 
loes of 50 per cent. of the energy generated ; 10,000 volts will 
deliver the same power at a distance of 27°5 miles, and 20,000 
volts will deliver it at 110 miles with a loss of only 2 5 per cent. 
At shorter distances the waste can be reduced still further. The 
pressure applied, as in water, is limited by thestrength of materials, 
and by the stresses brought to bear upon them. It is difficult at 
present to insulate more than 20,000 volts. Indeed the maximum 
pressure used in England aud Germany is 10,000 ‘volts, while 


6,000 volts is the apparent maximum in the United States of 
America, Were it practical to use higher pressures, it would be 
possible to deliver power by electricity at distances of about 200 
miles from the place of generation so as to compete favourably 
with steam. But with the present price of coal in this country, and 
with practical pressures, the radius of economical delivery does not 
exceed 40 miles. 

The same argument applies as much to the actual transmission of 
the water itself from the fall to а convenient spot where its energy 
is extracted as it does to the transmission of the energy in the 
electrical form from the points of transformation to its delivery at 
the point where it is applied. The distance to which it is practical 
and economical to transport energy is thus controlled by the cost 
of generating energy at the given point of application, and this 
depends on the price of fuel at that spot. al is thus the pre- 
dominant element. Egypt is a typical case of the possibilities of 
the transmission of power by electricity. Оп the Nile there are at 
Merawi and Wady Halfa maguificent cataracts where immense quan- 
tities of energy are running to waste. Is it not penne to utilise 
this waste energy in Cairo or its neighbourhood ! Certainly it is, 


but at what price? How will it compare with the cost of fuel from 
England? There are many instances of economical and successful 
utilisation of water-power in the United States and Canada. The 
following is a list of a few typical instances :— 
Distance in 
Place. Power-house. miles where 
utilised. 
H.P. | Kilowatts. 

Nigga . 29, 000 16,000 21 
Sacramento (ͥ . . 11.000 8,250 2А 
G нене 11,000 8,250 36 
Big Cottonwood .................. | 7,000 5,250 14 
Concord 4: ve клн» | 5,000 5,750 4 
Portland sins зей 4,600 3,500 12 
КЕӨӨПО ⁰²˙’¹vꝛiẽ ⅛ . 6 2,500 1,700 35 
Quebec ......... % Qiu | 2,200 1,650 8 
San Francisco . oo | 750 | 12 


1,000 


— x —— — — 


There is a remarkable example of successful transmission of 
power in Italy, from Tivoli to Rome, a distance of 18 miles ; 50,000 


| gallons of water per minute falling 160ft. at Tivoli are equivalent 


to 2,400 H. P. 
75 per cent. of this=output of turbine ...... — 1,820 n.r. 
90 per cent. of which output of dynamo ... —1,620 n.r. 
18 per cent of which loss on line = 292 Н.Р. 


Making delivery at Porta Pia .................. — 1,328 н. 
90 per cent. of which is utilised іп Rome ... =1,196 n r. 

Thue 50 per cent. of the power of the waterfall of Tivoli is used 
in Rome. Switzerland teems with successful installations, and 
there are numerous examples in Germany and in France. At 
Foyers, Worcester, Keswick, Windermere, Lynton, electricity is 
obtained from water-power, but in no case is any great distance 
covered. At Worcester the Corporation have established their 
generating station for lighting the town some 2 miles away on 
the River Teme, a tributary of the Severn. Here some 250 н r. is 
obtained from a 10ft. fall, and the advantages obtained through 
the reduction in generating costs have fully justified the experiment. 
The cost of generating per unit was, last year, under 144., although 
it was necessary to generate 200,000 units out of & total of 333,000 
from coal. The net cost of generating the units procures from 
the falling water was under 0:84. per unit. It has been proposed 
to burn coal at the pits mouth and to transport the energy 
extracted as electric currents to London. So far as can be seen at 
present it is cheaper to transport the coal. The cost of coal does 
not form the sole charge in producing electricity. Management, 
labour, repairs, depreciation, and interest on capital expended are 
much more important items in steam plants. Assuming that it is 
required to transmit 1,000 kilowatts, and that the total annual 
quantity of energy transmitted is 3,000,000 kilowatt-hours—an 
amount of electrical energy easily produced from 5,000 tons of coal. 
If the cost of transporting coal 100 miles by railway is 0s. per ton, 
the annual bill for transport will be £1,250. This represents only 
0:14. per unit produced, and is less than the interest on the capital 
required to be expended on the construction of the line. 

Paver in Cities. —In most of the cases mentioned above it would 
have been probably impossible to transmit power otherwise than 
by electricity, but when the transmission of power by electricity 
is considered in relation to the supply of power to the inha- 
bitants of à town, to railways and to tramways, to various sepa- 
rated portions of machinery, such as in large works, on board 
ship, in coal and other mines, the rivalry of other methods is 
encountered. 

The advantages claimed for electricity are ease and cheapness 
of distribution, facility in application to nearly every type of 
machinery, efficiency in generation and in transformation to power, 
cleanliness and Safety, reliability and convenience for repairs. As 


148 


THE ELECTRICIAN, MAY 28, 1897. 


an illustration of the transmission of power in large cities, let me 
take London as the best example, and assume that it is desired to 
work both the Metropolitan Railways by electricity. Clearly the 
power-house should be on the river bank, for we must be dependent 
on coal, and we should be where coal is cheapest; but whether 
the coal be used direct as fuel, or converted into gas first by the 
Dowson or Mond process is a matter for consideration foreign to 
this discussion. Mr. Humphery (March 16, 1896), estimated that 
by the use of the Mond gas-producer plant, it was possible under 
certain circumstances to produce a kilowatt-hour for 0:184d., and 
this could be easily distributed and applied on a coach on the rail- 
way for a cost not exceeding 14. per unit. 


For Workshop and Home Use.—The horse-power lost in shafting 
is little known. Mr. C. H. Benjamin, of Cleveland,* tested 16 
‘different factories of all kinds in that city. He found that from 50 

r cent. to 80 per cent. of the horse-power developed was absorbed 
by the shafting before it reached the machine where it was to be 
utilised. For small powers the horse from the point of convenience 
beats everything, But its food corresponds with the waste of 
other systems, and though, if we its efficiency in converting 
fuel into energy it stands perhaps at the head, yet the price of its 
food and the waywardness of its health makes it the least efficient 
of all machines in a commercial and economic sense. Oil and gas 
-for small powers are more convenient, but not so economical as 
steam, while electricity, if it can be supplied at 14d. per kilowatt- 
hour, is the most convenient and economical, for it is always ready 
if supplied from a central station. It requires no boiler ; and it is 
5 by no danger. It is handy; it is placed where it is 
wanted, and used when it is wanted. You pay only for that 
which you have used. It is useful not only for small 
trades, but it is invaluable for domestic purposes, for sewing- 
machines, ventilation, pumping, cooling, lifting, and for many 
other purposes. It is, however, but little used in England at 
present. High prices, ignorance, and fear have kept it in the 
background ; but it is rapidly and successfully coming to the front. 
The efficiency of the dynamos which transform energy into elec- 
tricity and the efficiency of the electric motor which transforms 
this electricity into mechanical power are unequalled. Dynamos 
and electric motors are now commercially made at moderate prices, 
with efficiencies of from 94 per cent. up to 96 percent. Broadly 
speaking, it may be said that there is no practical difficulty what- 
ever in transmitting energy to great distances by water, oil, coal, 
gas, air, or electricity. Their relative merits depend first on their 
relative efficiencies in production and application, but their finan- 
cial success depends solely on the cost of t rt. There are 
many cases where each must be paramount. There are others 
where the balance is questionable and where other conditions, such 
as space, convenience, cleanliness, safety, silence, must, be con- 
sidered. Electricity, however, bears the palm for long distances. 


II.— THE TRANSMISSION OF POWER BY WATER. 
BY E. B. ELLINGTON, M.INST.C.E. 


These notes have reference only to the high-pressure system of 
tránsmission which is now generally understood when the term 
** hydraulic power is used, and it is assumed that fuel is required 
for its production. The most distinctive feature of hydraulic trans- 
mission is that a heavy medium is employed, having no elasticity. 
Velocities must be kept low to avoid shocks, and to prevent excessive 
loss by fluid friction. These characteristics have an important in- 
fluence on the economy of the central stations. The main engines are 
kept running with a constant load notwithstanding variations in 
the draught on the mains. The speed alone varies. There are thus 
present the conditions of a high efficiency, viz., high pressure, low 
velocities, and constant load. A hydraulic press is the typical 
mechanism, and involves the most direct application conceivable of 
these essential elements. But a simple hydraulic press is not the 
most perfect application. The motion under full pressure is a 
small part of the total, and in most presses the efficiency 
calculated on the work done is low. Maximum efficiency is met 
with in hydraulic hoists for lifting coal trucks, for here the advan- 
tages of non-elasticity and pressure are utilised to their fullest 
extent, and something like 95 per cent. of the power conveyed is 
converted into useful work. Such machines are little more than 


reversals of the accumulators at the central station. The efficiency 
figures for hydraulic transmission are :— 
Loss at the central station...... .... ......... 15 per cent. 
Loss in transmission, вау ..................... 5 „ 
Loss in use, s аса роа 5 „ 
Net power utilis el . 75 i 
LH. P. at central station 100 


This efficiency can be realised over an area of, say, 4 square miles 
served from one station, but as the designs of the machines vary 
with the purposes to which the power is applied, the 75 per cent. 
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may drop to 25 per cent. or even less, and when, further, the"power 
is supplied from public mains under a sliding scale of charge, there 
тау be great differences in the actual cost of doing apparently the 
same amount of work. 

In order to compare different methods from a scientific stand- 
point, the precise conditions require to be accurately defined, and 
the best that can be practically attained under the special conditions 
assumed. Though no one system of transmission can be pronounced 
to be absolutely the best under all circumstances, it is clear that in 
such cases of transmission as are required for lifting and pressing, 
the hydraulic method has many el advantages. No brake is 
required. Lifting is intermittent work. The full pressure and 
power at command is immediately applied without loss. Thus 
economy as well as safety is obtained. There is а loss of power at 
light loads, but they are lifted at an increased speed. Speed has an 
important bearing on efficiency, and no data are reliable for pur- 

of comparison without reference to it. It is unusual to work 
ifts at less than 100ft. per minute, but speeds of 500ft. to 600ft. 
per minute are often required. Within such limite the efficiency 
of the same apparatus may vary greatly. There is also the question 
of the type of the machine. Broadly stated, a hydraulic ram-lift, 
though the safest and simplest and the least oostly to maintain, has 
in most cases a low efficiency. The only reason for the adoption of 
ram-lifts for considerable elevation is their greater satety. 

Hydraulic power is admirably adapted for pumping and working 
many machine tools direct, while hydraulic engines and turbines 
are available for driving general machinery. Their efficiency is 
fairly high, and the power can be automatically adjusted to the 
load. A good deal of care, however, is necessary to prevent waste. 
Hydraulic power is а most powerful adjunct to the ordinary 
water mains for fire extinction. Nearly 100 miles of hydraulic 
mains are now available throughout the districts iu London where 
the most valuable property is situated, and at every point on these 
mains 500 H.». could be immediately applied to a fire. In this 
application of hydraulic transmission the efficiency is low, and the 
cost per н.р. high, but the 5 is nevertheless as near 
perfection as can be obtained, An important matter in connection 
with transmission of power for general public use is the proper basis 
of charge. When it is considered what great differences there are 
in the cost of creating and distributing power of any kind dependi 
on the nature of the quant and the average output рег н.р. provid 
the principle of а sliding scale seems prima facie to be reasonable. 


А diagram exhibited by the author showed roughly the sliding 
scale of charges adopted in London. Nearly 95 per cent. of the 
quantity pumped was accounted for, but а good deal was 

for various purposes at the central stations. The diagram 
further shows the quantity of power supplied, and the number of 
machines at work, the total being divided into seven groups. 40 
percent. of the total was taken at 2s. per 1,000 gallons and under. The 
distribution and general charges are together greater than the 
central station charges, and the former clearly have relation to the 
number of services and the number of machines. Notwithstanding 
the very wide difference in price per 1,000 gallons, tho percentage 
of net revenue obtained is approximately the same at the highest 
and at the lowest rates, and it hardly seems commercially practic- 
able to transmit power for the general purposes of a town from 
central stations on any other basis than that of a sliding scale. 


What is the rate at which power must be supplied in order to 
render private producing-plants superfluous? Where steam power 
is used for hydraulic transmission it is very doubtful whether any 
private plant is run at a total cost of less than 1s. 6d. per 1,000 

allons at 750lbs. pressure, which is the rate from the public mains 
for 3,000,000 gallons per quarter. While this rate is low for lifting 

urposes and other intermittent work, it is altogether too high to 
Чар rivate steam-plants for driving general machinery except 
in special cases. To do this power must be supplied at about one- 
third the price, or, say, at not more than 14. per Board of Trade 
unit. At present this seems impossible. If the central stations 
were at the collieries, and the coal and water cost nothing, the 
maximum saving in expenses in the case of the hydraulic system in 
London in 1896 would have been £5,000, and the maximum н р. to 
be conveyed 2,000. The capital outlay required to convey this even 
20 miles would render it impracticable. If the Kent coal-field 
extends within 15 miles of London the problem would assume a 
different aspect. The experiment must apparently be first tried in 
the provinces. Ifthe power were conveyed electrically in order that 
it could be profitably used at the hydraulic power stations in London 
in place of steam, 2,000 н.р. would have had to ba supplied at not 
more than £2 per H.P. per annum, or, on the basis of actual output, 
at ld. per unit, with a load factor of 34 per cent, nearly the 
highest factor obtainable with any general distribution of power. 
The whole question of transmission of power is denominated by 
the commercial facton Every system in practice falls short of 
its theoretically obtainable efficiency, and is handicapped and con- 
fused by the multiplicity of the commercial interests involved. 
When seeking to obtain the highest efliciency in а given plant, 
specialisation and complication of parts, initial outlay, supervision 
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and maintenance are matters of no concern ; but in the long run 
the pressure of these commercial elements will compel the sacrifice 
of mechanical efficiency. are more or less useful! and 
p in the areas within which power is required. The ques- 
tion of long-distance transmission seems primarily a question of 
the capital outlay required to convey the power, and the conversion 
of the most economical power for transmission into other systems 
required must take place in the immediate neighbourhood of its 


consumption. 


IIIL.—THE TRANSMISSION OF POWER. 
BY JOHN HOPKINSON, M. A., D.SO., r. n. s. 


The section of the subject of the transmission of power upon 
which I have been requested to address a few remarks to the Section 
is one with which I find it extremely difficult to deal. All other 
methods of transmitting power than by electricity and water is an 
extremely large subject which it is really impossible to handle in 
ten minutes. Further, it is a subject that is very old and trite, 
and upon which it is impossible to say anything at all of an 
original character. In fact I may say that to Messrs. Preece and 
Ellington have been allotted in this matter the cream, and to me 
has been allotted the skim milk. This being so, even though the 
time during which I shall have to occupy you is so short, I shall 
venture to touch upon their subjects as well as mine; in fact to 
improve the quality of my skim milk by stealing a little of their 
cream. 

The methods of transmitting power which are well known to 
all of us other than by electricity and water power appear to be 
those of ordinary gearing and shafting, of transmission by ropes, 
and of transmission by compressed air or by steam. Consider for a 
moment the broad characteristics of these five modes of transmission. 
The losses of energy in four of them are, in fact, very similar, and 
closely analogous to the ordinary well-known losses by friction. This 
is obviously the case in water-power transmission, in transmission 
by gearing, in transmission by ropes, and it is, I think, also the case 
in transmission by electricity, for the loas by electrical resistance 
is closely analogous to the loss by frictional resistance ; and in 
the transmission of power by electricity the main source of loss is 
really by resistance. On the other hand, the losses in the case of 
transmission by compressed air belong to a totally different class. 
When the air is compressed it is inevitably heated, and when it 
expands, doing work at the receiving end of the system, it is 
inevitably cooled. The heat of the compressed air cannot practi- 
cally be retained, but it is lost by conduction through the 
containing chamber and through the pipes which oonvey it. 
Again, in expansion the heat of surrounding bodies cannot be 
kept out of the cool air, and hence results а loss of power which 
is not analogous to a frictional loss. The methods of diminishing 
these losses are totally distinct in kind from those which would 
be adopted in the other four methods of transmission. We must 
look for them in the direction of avoiding as far as ible the 
conduction of heat to and from the working material through 
surrounding bodies, or in some system of regeneration having the 
same end in view, viz., avoiding the equalisation of temperature 
by conduction. This peouliarity of transmission of power by 
com d air, although it involves very serious losses when 
applied in unsuitable cases, also particular advautages 
for particular purposes. I refer to such work as that of tunnel- 
ling in such situations as the St. Gothard, the Vorailberg, or the 
tunnel about to be made on the Simplon route. Here the air 
which is forced into the tunnel for the purpose of propelling the 
drills is afterwards used for ventilation, and the fact that it is 
cooled in doing its work is an additional advantage in cooling 
the end of the tunnel. These are advantages which are absent 
from the other four methods of transmitting power, and render it, 
I think, certain that for this particular purpose comp air is 
the method which will be universally employed in the future. 

Comparing now the other methods of transmission one is at once 
struck by the great flexibility of transmission of power by eleotrioity. 
The electrical conductors can, of course, be taken through all sorts 
of positions without trouble or inconvenience, and are dee | easy to 
repair. Further, transmission electrically can be effected at very 
much ter distances than can be conveniently done by any other 
method. It would seem that electricity must be the agent when trans- 
mission is to be made to long distances, as from where their exists a 

water-power to the points at which that power can be used, апа 
in very many cases where it is advantageous on account of its con- 
venience. One sees electricity coming into competition with trans- 
mission by ropesor cables, both for tramways and in ita use for cranes. 
For tramways there is no doubt that electricity has practically 
taken possession of the field on account of ite cheapness in all cases 
except those where the traffic is extremely heavy or where the 
gradients are extremely severe, so that there are points at which 
there would be insuflicient adhesion between the wheels and the 
rails. With regard to cranes, of course all of us are familiar with 
the type of rope-driving which was in use 20 years ago in which a 
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high-speed rope was used for driving cranes by means of friction- 
wheels. The far greater convenience of electric-transmiesion will, 
I think, entirely supersede the rope-crane. 


electrically, and а 


is inconvenient; for rn i. 
at a slow speed. But notwithstanding the fact that there seems 
undoubtedly to be many places where hydraulic transmission will 
permanently be better suited to the purpose thau electrical trans- 
mission, there can be no doubt that there are many cases in which 
at the nt day hydraulic transmission is which will ulti- 
mately be effected by electrical transmission of power. Consider, 
for example, the case of transmission upon our ships of war. Here 
we have at the present time, as a rule, transmission of power 
either by means of water- or by means of steam-preesure. 
The consequences of the destruction of a steam-pi b7 a projeo- 
tilə would extremely serious ; and in any case the i 
either of a steam-pipe or of а water-pipe would involve а very con- 
siderable amount of trouble in repair, whereas the breaking of the 
continuity of an electrical conductor would be easily and quickly 
made good. In conclusion, I would remark that in transmission 
of power electricity acta really as a mechanical pearing. As I 

inted out at the outset, the losses are essentially of the same 

ind as frictional losses, and quite distinct from the losses in trans- 
mission either by com air or by steam, which depend 
essentially upon thermodynamic laws, 


Discussion. 
We give below abstracts of the remarks of the speskers who 
took part in the debate оп “ The Transmission of Power :— 


The CHAIRMAN (Sir Frederick Bramwell) said the last Paper did not 
refer to two modes of transmission of power wbich he thought it ought to 
have done. One was obsolete it was true, but the other was in every day 
practice. The obsolete method was that by exhaustion, which was em- 
ployed to some considerable extent at the time of the opening of the St. 
Katharine’n docks. The other method was by gas, and that was, so far 
ses could see, the cheapest of all, and in many places was very regularly 


п 

Mr. SPRAGUE said he had been more particularly connected with 
elevator or lift work, and called attention to the fact—whioh he thought 
had been overlooked—that the electric motor, as distinguished from every 
other type of machine, had the power to return to the line under 
certain conditions. He had recently been investigating the conditions of 
lift service requiring about 100 H. P., and for lifting up to capacities of 
from 15,0001Ь. to 20,0001b. In the type of machine used f 
the current ebbed and flowed through it 
balancing and which way the load lay. Supposing they had 50 machines 
on а single line of transmission, each of them having a capacity of about 
100 н.р, and an excess capacity of about 200 н.р. when working at the 
"err seed speed and having an aggregate capacity of from 5,000 н.р. 
to 10,000 н.р. The demand from a central station with such a system would 
not exceed more than 300 н.р. or 400 н.р. He did not believe that any system 
of hydraulic transmission could show such а return. That was with the 
machines working to a net efficiency of 70 per cent. or 75 per oent., and 
receiving current proportional to the load. In America they had lifts 
working at the rate of 600ft. per minute, and the working power was 
20 or 30 machines, and he would be very pleased to submit curves of the 
machines he had mentioned which sho what was possible with a system 
of transmission by electricity. 

Prof. GEORGE FORBESsaid that one of the questions generally asked was: 
* How far do you transmit power at Ni 1" The answer to that question 
was one of considerable interest. At Niagara there was no particular desire 
to transmit the current to great distances at all. At Niagara and the 
neighbourhood they were competing with cheap steam power with coal at 
$1} a ton, and the price of steam power was exactly the same in the 
neighhourhood of the Falls as it was 100 miles off, whereas the further 
they had to transmit electrical energy the profits on it became less. 
It was perfectly clear, therefore, that it was far better commercially 
to supply the current in the neighbourhood at Niagara if the demand 
was found to be sufficiently large; if it were not they anticipated 


having to „50 to greater distances. In preparing the plans for the 
work it had been necessary to contemplate going to long distances. 
Another question that was often asked was: “ How far can electricity be 


transmitted! He thought that question rather a stupid one. As а 
matter of fact it was being transmitted 2,000 or 3,000 miles acroes the 
Atlantic cables. The proper question ought rather to be: How far can 
electricity be conveyed во as to compete with other systems! "Phe dis- 
tance depended upon the pressure which could be safely used. It also 
depended in some cases on the cost of the transport of materiale to different 
out of the way parts of the world and various other things The most 
valuable factor of all was the price that would be paid for it at the 
place where it already was. In some cases the distance it could be 
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transmitted, end then compete with cheap coal, was about 100 miles, 
whilst he knew of other cases where it could not be far short of 1,000 miles. 
The first time that real long-distance tranamission came before him was 
by а letter from a person in Johannesburg, asking whether it would be 
worth considering the question of utilising the Victoria Falls on the 
Zambesi for working the mines in Mashonaland and Matabeleland. He 
simply laughed аё the idea, but sat down to write an answer, considering 
that a polite letter required a polite answer. He jotted down some rough 
figures to show the writer of the letter the abeurdity of the idea, 
and in doing во some new economies occurred to him and a cheaper means 
of transit presented itself, and he came to the conclusion that the scheme 
was really most businesslike. This result was made all the more certain 
after he had been to South Africa. From that time he had felt little fear 
about long distances for certain purposes such as gold mining, where in 
many cases other powers are costly, and especially as gold mines required 
power for the 24 hours. With regard to the question of dynamos and 
transformers, he said that any manufacturer who had not designed plant 
for these large powers could have any idea of the economy when these 
large units are employed. He spoke more particularly with regard to 
transformers. In America it was proposed to charge them something 
like £5 per horse-power, but eventually they managed to get them 
for 10e. per horse-power, and they were informed by their critics 
that it was impossible to get anything like 96 per cent. efficiency 
with the low frequency adopted, whereas, аз a matter of fact, they 
got as much as 983 per cent. He thought the following statement of the 
results which were poesible would be of interest, not only to engineers, but 
also to those who contemplated using cheap water power and transmitting 
over long distances. The total coet to the different distances was as 
follows :—To 100 miles, £20; to 200 miles, £44; to 300 miles, £80; to 
400 miles, £130. 

Mr. J. WALKER said a previous speaker seemed to have an idea that 
there could be no return of hydraulic power. If he went to any of the 
large docks he would find that an immense amount of coal was tipped 
without using any hydraulic pressure at all. Mr. Preece had stated in hia 
Paper that he had been told that an equivalent of 50 or 80 per cent. of the 
horse-power developed was lost by the shafting. Did Mr. Preece under- 
stand that to mean that in an engineering works with 50 or 60 lathes and 
other machines, say with а 100 н.р, engine driving, that it required as 
much power to drive the shaft only as it did to drive all the machines ? 
If во, the figures were absolutely out of all consideration. If he had stated 
10 per cent. he would have been much nearer. He had never heard of 
anything more than 20 per cent. if the shafting was reasonably well 
arranged. | 

Mr. PARSONS said that with regard to the transmission of power for 
tramways, he had had many years’ experience of lines worked with steam, 
and he believed at the present time steam was more economical than elec- 
tricity or cables. In Birmingham he had had a good deal of experience, 
where three different modes of traction had been tried, first of all steam, 
then cables, and lastly electricity. From figures he had seen lately the 
working expenses of the cable seemed to be least, steam next, and last 
electricity, which was very far behind the other two. He had also seen 
some figures with regard to tramways, worked by cables and electricity,in the 
States, and electricity could not compare with the cable in any degree, even on 
the flat. When they came to steep gradients they all knew the cable was very 
suitable for transmitting power in these positions, but even on the flat 
roads the electricity was leas efficient than the cables. 

Mr. PARKER said that with regard to Mr. Parsons' remarks on the Bir- 
mingham tramways, he was engineer to that line, and Mr. Parsons had 
ecarcely done him justice in describing that application of electricity, as it 
was only tried by accumulators. It was put down five years and was 
running at the present time. He thought it would be well for the Institu- 
tion if a Paper were read giving the whole list of scientific data of that 
application. He had had Jue deal of experience with pumping installa- 
tions, and as far back as 1885 or 1884 he had put down these plants which 
were still running. He thought Professor Forbes was rather hard on 
the English manufacturers. 

Mr. SIEMENS thought the commercial elements were the ones they ought 
really to regard. They did not do transmission of power for scientific 
purposes, or as scientific problems, to interest people, but as commercial 
work. If а project was brought before them for the transmission of power 
to a distance, the first thing they should consider ought to be what was 
the cheapest way or most economical way of doing it. Whether by elec- 
tricity, gas or anything else, it did not matter; his object as an engineer 
was to do it as cheaply as possible for his client, and that was the only 
thing to be ed in the matter. With regard to the cost of mainten- 
ance, he said it was possible to make an electric machine do a very great 
deal more than was good for it, and when, after a few months, it broke 
down, it was very expensive to maintain it, but if they put in a dynamo 
big enough to do the work it went he might almost say for ever. As 
an example he quoted Sir William Siemens’ plant at Tunbridge Wells, 
which was put down in 1874, and except for renewing the commu- 
tator about three years ago, it had never given any trouble. That was the 
‘cost of maintaining electrical machinery. 

Prof. AYRTON said that with regard to comparing the relative cost of 
different systems, it must not be forgotten that it was rather like comparing 
the strength of a full-grown man with that of a youth, that was to say, the 
method of transmitting by rapidly moving ropes, by water and во on, were 
very much older than electrical methods. After it had bad more 
time to develop it would be more fair to compare them. For instance, 
they all knew that the pressure at which electricity could be transmitted 
would probably be increased, whereas transmitting by water they had 
reached their maximum, but with regard to electricity it had not by any 
means reached its limit, and he thought they ought rather to compare the 
т values of the systems five years hence than the relative economy 
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‚ were two very distinct portions of the subject. 


Dr. E. HOPKINSON thought the discussion had turned to the trans- 
mission of power rather than to the distribution of it. He thought these 
The transmission part was 
very easily dealt with. If they wanted to transmit power for great distances 
they could perfectly well determine the losses throughout, and all they had to 
do was to design their machinery to give a required efficiency. But with the 
question of distribution it was different. In some cases the electric motor 
lent itself particularly well to the application for which it was intended. 
A question which was constantly turning up in connection with electrical 
distribution was that of first cost. His own experience as a manufacturer 
was that, although they could show a satisfactory commercial result from 
the point of view of first, as far as dynamos and motors were concerned, it 
was a very difficult thing getting down the coat of the connection required 
between the dynamo and the machine they had to drive, and in getting 
down the cust of the switching arrangements. He had found that in the 
distribution of power the cost of the intermediate gear to give the 
requisite speed and the cost of the switching arrangements often amounted 
to 50 per cent. of the total cost of the motor, and if that could be reduced 
it would give an enormous impetus to the distribution of power electrically. 
Another important point was the question of speed. Take, for instance, 
the case of driving printing machines, where very variable speeds were 
required, and it was important to get equally high efficiencies, or nearly 
so, with slow as with high speeds. 

Mr. MARK ROBINSON said that when the works of his firm (Messrs. 
Willans and Robinson) were burnt down some eight yeara ago, they intro- 
duced a great deal of electrical transmission, although it was only to short 
distances. It was more a question of doing away with gearing than any- 
thing else. They had put up electrical connections with one or two small 
shops with motors, and the only point they remarked about it was that all 
their anticipations were more than fulfilled. There had been a motor put. 
up in a very dirty and dusty place which they expected. trouble from, but 
they had never had any trouble whatever with it. At their new works also 
they had а nuniber of cranes of large powers fitted with motors which 
started automatically. 

Prof. BARR said that when listening to Mr. Preece’s Paper he had felt 
that Mr. Ellington could have taken that Paper, and, just changing the 
“electrical power into hydraulic power," could have adopted almost all 
the general statements. The difficulty seemed to him that no general 
statements had been made upon the subject, and he thought the matter 
could only be discussed with regard to particular cases when the circum- 
stances were clearly defined. 

Mr. PAXMAN felt very much the same as the last speaker. It was 
almost impossible to define which was the best application generally. But 
he was still of opinion that there was a great deal of room for development 
of hydraulic working. He had been greatly interested in what Prof. 
Forbes had said, because he knew there were large tracts of country where 
there was no coal, but. plenty of water, and these were the cases where 
water power would be best. Не did not think they could find any system 
of compressing air without generating heat, and if they insisted upon 
keeping the heat down, they did so at а higher cost. 

The PRESIDENT said that it hal occurred to him that, assuming that 
gas could be obtained at 28. 9d. per thousand feet, it ought to be possible at 
the present time to get a brake horse-power for a little over 2d. per hour. 
Assuming that electricity was 4d. per unit, it appeared possible to get а 
brake horse-power for 3°7/10d. per hour. Assuming that high-pressure 
water at 750lbs. could be obtained at the average price mentioned by Mr. 
Ellington, viz., 3s. per thousand gallons, it seemed possible to get a brake 
horse-power at 44d. per hour. He remembered a project of the late Sir 
William Siemens for generating producer gas in large quantities at the 
collieries, and transmitting it to London, but the objection was that they 
could get no market for their residuals ; but he did not think there was 
any difficulty in transmitting gas to enormous distances. 

Mr. W. H. PREECE, replying, said he was amply paid for the trouble 
taken in preparing the Paper by the interesting discussion which had fol- 
lowed it. He thought they should know that in the Post Office they were 
larger users of air pressure than any other single firm in the country. The 
whole of the message work of London, Liverpool, Manchester, Leeds and 
other places was transacted not by electricity, but by driving tubes along 
by pressure. They had something like 154 miles of these pneumatic pipes, 
but electricity was the only method by which they could transmit power 
to great distances, Prof. Forbes had raid that electricity was carried 
across the Atlantic cables. There were cables 3,700 miles in length through 
which power was transmitted. With regard to Mr. Walker's question as 
to the loss in shafting, he might say that Mr. Benjamin’s Paper, from 
which this was quoted, was в very startling one, which showed that if they 
were working with a 100 н.р. engine only 50 н.р. was got out of it. He 
had not yet come across an engineer who really knew what he lost in 
shafting, and he was quite delighted that Mr. Walker had spotted it. 

A SPEAKER stated that he bad carried out several experiments, and 
had found that the shafting proper took 25 per cent., and the top gearing 
of the machine another 25 per cent., leaving 20 per cent. usefully trans- 
mitted to the tool. 

Mr. ELLINGTON, replying, said that the question of transmission was 
altogether a matter of capital outlay. He was anxious to show that 
efficiency, however interesting to engineers, was not the real point to 
determine. Surely enough had been said about hydraulic transmission to 
ehow that it could be carried out more efficiently than any other system. 
With regard to lifts, in all the big buildings in America they were hydraulic. 


Although the subject for debate was warmly taken up by a 
large and representative body of speakers, it is probable that to 
most persons present the discussion proved disappointing. 
The general level of the discussion was for the most part 
pitched too low, the majority of matters brought forward being 
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trite and obvious, and little calculated to give valuable infor- 
mation to engineers. In fact, the debate partook largely of a 
popular or holiday character, such as one would naturally 
expect at a scientific picnic like the British Association. No 
doubt this was due in part to the extensive character of the 
subject under debate; but it is greatly to be regretted that, 
from whatever cause arising, an opportunity was missed for a 
technical and expert discussion on a matter of vast importance 
to engineers, 


WEDNESDAY, MAY 26th. 
Matters relating to electrical engineering were more widely 
distributed among the sectional meetings on Wednesday than 


on the previous day. Three of the sections, viz., III., VI. 
and VII., discussed questions of interest to our readers. 


Section II].—Macuinery AND TRANSMISION oF Power. 


There were three Papers down for discussion in Section III., 
but as the whole time allotted was only an hour and a-half the 
speeches were brief and not very numerous, though they were 
for the most part of a practical character. The chair was 
taken by Sir James Kitson, and the following is an abstract 
of the first Paper :— 


L—IMPORTANT QUESTIONS IN THE ECONOMIC WORKING 
OF STEAM-ENGINES AND BOILERS. 


BY BRYAN DONKIN, M.INST.C E. 


The following are some of the chief points which during the last 
few years have occupied the attention of leading engineers and 
authorities, both here and on the Continent, with а view of ob- 
taining the most economical working results. 

Steam-Engines.— Higher pressures of steam, from 150lbs. to 
250lba. are now being used. Efficient steam-jacketing, not only 
on barrels, but especially to all covers of engine-cylinders, except 
in high-speed engines, is essentia] for the best economy. The per- 
centage of the internal surfaces really jacketed to the total surfaces 
touched by the steam should always be montioned. The simple 
statement that a cylinder is steam-jacketed is misleading and 
insufficient. The clearance volumes and surfaces of cylinders 
should be reduced as much as possible. The extent of the clear- 
ance surface is very important, and they should be as flat and as 
smooth as poseible. А greater number of revolutions per minute, 
and higher piston-speeds are now more used than formerly. Mode- 
rately superheated steam has long been employed on the Continent, 
but is coming in favour here very slowly. It greatly reduces 
condensation by raising the temperature of the cylinder walls. 
Balancing the rotary parts is now more attended to in high-speed 
engines. Steam-pipes should be well drained, to prevent water 
going into the cylinder, and well clothed, including their 

Workmanship is improved, and there is better automatic lubri- 
cation to all the external moving parts. To prevent oil разві 
through the surface-condensers into the boilers, the cylinders an 
pistons are often not oiled at all Discussion of this important 

int is suggested, with results obtained in practice. reater 
facilities should be given for taking to pieces and putting together 
all the various parts of steam engines, and more attention paid to 
mechanical efticiency, including piston-ring friction. 

Rotary turbine types of steam-engines are little used, but they 
have lately claimed much attention, and their economy is consider- 
able. The importance of cylinder-wall temperatures and their 
relation to the temperature of the working steam is still not 
sufficiently appreciated. This is now recognised as the chief cause 
of condensation. The greater the difference of temperature 
between the working steam and the cylinder the greater the con- 
densation. 

Entropy diagrams are a most useful form of diagram, showin 
thermal units, and are now beginning to be used ; but they shoul 
be more largely adopted. The subject has been ably treated by 
several good authorities, both English and foreign. 

Practical application of steam has also been lately made to road 
carriages, and special for tramways. Some seventy to one 
hundred steam tramways, with little engines and boilers placed at 
the end of the carriages, are now running in France, chiefly with 
superheated steam, and are doing good work. . * ага 

Accurate tests on all types of steam-engines are very useful and 
valuable. Steam-engine cylinders and covers are generally not 
sufficiently protected from radiation. A really economical steam 
feed or donkey-pump is a great desideratum ; as a rule they are 
very eneconomical. Some exact experiments have lately been 
made in France, showing their waste of heat and steam. They 
should be worked continuously, if possible, and not intermittently ; 
not stopped and started too often, leading to great waste of steam. 
Comparative tests of different types is suggested. Single-acting 


‘recognised as the 
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engines seem to be on the increase for high speeds. The number 
of expansions has much increased of late years. Multi-cylinder 
engines, with 20 or 30 expansions, are very economical, and are 
often used, but this is only admissible where the barrels and covers 
е ошу steam-jacketed, ог superheated-steam is used, or 


A greater degree of compression than formerly, as conducing 
to economy, is desirable, and now often used. For comparison of 
experimental results of different steam-engines using different 
steam pressures, the terms should be in thermal units. The 
Steam Engine Efficiency Committee reported, quite lately, that for 
all purposes it is desirable to state the economy in terms of 
thermal units per indicated horse-power-hour, and also, if pos- 
sible, in thermal units per brake horse-power-hour, whether for 
saturated or superheated steam. Steam should not be allowed to 
escape as exhaust wet, as the loss of heat by evaporation to con- 
denser from the internal walls is enormous. 

Steam Bollers.—Boiler efficiency, or the percentage of heat in the 
fuel, usefully бюро in evaporating water, is now generally 

t method of comparing experimental results in 
various types of steam boilers, with various fuels working under 
different conditions. The heating value of the fuel should always 
be given, and can easily be obtained by a fuel calorimeter. Forced 
and induced draught are now much more used than formerly, both 
on land and at sea, with excellent results. More attention is 
required to improve the combustion on grates, and to regulate the 
quantity of air admitted, to ensure maximum boiler efficiency. The 
percentage of priming water in steam should be determined, if 
possible. There are many instruments for this p . Sug- 
gestions are invited as to the best and most reliable. Analysis of 
the gases at the end of the boiler to determine the percentage of 
CO,, CO and О is most important, and сап now be made cheaply 
and easily. No boiler experiments are complete without such gas 
analysis. The excess or deficiency of air in the exit gases can 
calculated from such analysis. Automatic stoking generally leads 
to economy, as the grates are usually better covered with fuel, and 
there is usually lees smoke. Steam jets are often used under 
grates, but frequently they are found to consume a large amount 
of steam. Smoke is generally a sign of bad combustion. Black 
smoke is a disgrace to the boiler engineer or owner, and more 
attention should be paid to the combustion chamber and to the 
admission of air in small streams, and in the right places and at 
the right times. 

Water-tube boilers have been more used the last ten years than 
formerly, particularly those with small water tubes, for very high 
pressures. Steam superheaters are often attached to the end of 
boilers, and they are sometimes separately fired. Feed-water 
heaters are inuch more employed, and with advantage, to reduce 
the temperature of the gases, the heat of which would otherwise 
be wasted, and go to increase the temperature of the feed-water. 
A feed-water heater should be considered as a distinct and separate 
apparatus, quite apart from the boiler. Tho efficiency of the boiler 
should be stated soparately from that of the economiser. Much 
more attention should be peid to cleaning the surfaces, both 
internal and external, of boiler plates and economiser pi зо as 
to facilitate the transmission of heat from the gases to the water. 
Soot and lime deposits are both very bad conductors of heat. 
Facility for repairs is very important, especially in water-tube 
boilers at sea. The variations in the endless types of boilers seem 
to have less effect on the general economic results than a sufficiency 
of heating surface and good combustion, with the right quantity of 
air for the fuel used. Higher furnace temperatures are desirable, 
but the products of combustion should not be allowed to escape at 
too high a temperature, and the best boiler efficiency is generally 
obtained with an evaporation of from 4lb. to Sib. of water per 
square foot of heating surface per hour. Coal ground very fine is 
now being used on the Continent for steam boilers, and the com- 
bustion is similar to that with gas firing. The powdered coal is 
burned with, or better without, forced draught. 

Boilers should be much more carefully covered to diminish 
radiation. A good combustion chamber at the back of the grate 
for mixing the gases properly with the air aud diminishing the 
smoke is very desirable, but care should be taken that the flames 
are chilled as little as possible. Introduction of live steam into 
boilers seems to produce economy by improving the circulation of 
the water. Filtration of air through the brickwork and smoke-box 
of land boilers should be carefully avoided. Air should only be 
admitted where and when it is really wanted, but this is seldom 
the case. 

The writer has lately collected a large number of reliable tests on 
steam boilers of various types—stationary, marine, and locomotive, 
with heating value of the fuel, analysis of gases, boiler etticiency, 
temperatures, &c., &c. Generally speaking, internally-fired boilers 
give a higher efficiency than those externally fired. The old and 
well-known locomotive type, with smoke-tubes and induced draught, 
stands high as а very eoonomical steam generator. The term 
‘‘ nominal horse-power " of boilers should, if possible, be avoided. 
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pe 
roduced should be as dry as possi 
ilers is much wanted. Coal should be purchased, not by weight 
only, but by the heat it contains. On the Continent it is often 
bought with a guarantee that it will evaporate a certain quantity 
of water in a certain boiler. 

Desirability of whom So Results of Steam-Engine and Boiler Ex- 
periments on a Uniform System.— It is very desirable that all steam- 
engine and boiler results should be tabulated in a uniform manner. 
There is now much confusion, as experiments are published in 
various ways and under different h by different authorities. 
The writer suggests that a small committee be appointed by the 
Council of the Institution of Civil Engineers with a view of deter- 
mining the best set of headings for the detailed statements of results. 
Such a standard method would be found very useful for a more rapid 
and accurate comparison of experiments. e proposed form should 
be as practical and simple as possible. In the United States boiler 
experiments are now nearly always published in accordance with 
the uniform system of headings recommended and adopted by the 
American Institution of Mechanical Engineers. Any additions can 
be made by any experimenter at the end of the standard form to 


suit special requirements. 


A Paper covering so wide a range of subjects could not 
possibly be adequately discussed in the 20 minutes that 
remained after it was read; nevertheless, a number of useful 
points were raised in the speeches, short abstracts of which 
we print below :— 

Discussion. 

Prof. A, B. W. KENNEDY thought Mr. Donkin had not laid very much 
stress upon two or three points upon which he knew the author felt strongly 
as well as himself. Mr. Donkin had pointed out the importance of clothing 
steam pipes. Those of them who used engines knew that in the perform- 
ance of the most economical steam engine there was considerable loas in the 
steam pipes and tbat in any case the loss of steam wasted in the pipes was 
very much more than the difference between any two steam engines of 
decent construction that were on the market, and therefore they used just as 
small an amount of coal in a second-rate engine with first-class pipes as they 
did in а first-class engine and second-rate pipes. He agreed with Mr. 
Donkin's statement that а really economical steam feed or donkey pump 
was а great desideratum. Like the loes in feed pumps, the losses in donkey 
pumps were perfectly preposterous, and might absolutely outweigh the 
use of a really economical engine. He advocated the use of motor-driven 
pumps, which, although more indirect, was certainly an economical way, 

ut the cost of such pumps and the space taken up was very considerable. 
His experience of automatic stoking was that it did not lead to economy, 
but that it was very convenient in a great many ways. He had never got 
such economical results with automatic stoking as he had with good hand 
stoking, but that might have been merely an accident. 

Mr. M. LONGRIDGE said that cylinder condensatian must be propor- 
tional to the clearance surface, and in every specification he had bad to do 
with he had put iu a clause to that effect. Another question which engine 
makers should direct their attention to was the speed as well as the 
clearance surface and condensation. Supposing they had two engines, one 
with the cylinder lft. diameter and gft. stroke, and another with the 
cylinder 2%. diameter and 1ft. stroke, they would both have practically the 
same capacity. The engine with the 1ft. cylinder would have 50 revolu- 
tions per minute, while the other ene would make something like 200 
revolutions. It was generally held that cylinder condensation was uni- 
versally proportional to the square root of the number of revolutions. If 
that be the case the condensation in the second engine, so far as the 
olearance surface and speed were concerned, would be twice as much as in the 
other engine, so that the whole question rested on the proportion between 
the cylinder area and the length of the stroke, This he thought was 
another most important point which engine makers should look after at the 
present time. With regard to «team pipes he could not go as far as Prof. 
Kennedy, but he thought that the length and covering made an important 
difference in the performance of an engine, aud still more во did the shape 
of the pipes. 

Mr. WOLFE BARRY said that with to the remarks at the «nd of 
Mr. Donkin's Paper,that the Institution should appoint a small Committee 
to determine the best set of headings for the detailed statements of results 
of steam engine and boiler experiments, he felt perfectly certain that the 
Council of the Institution would pay the greatest attention to any recom- 
mendations from euch an influential section as was gathered here. He was 
glad to see that the author had stated that coal ground very fine was now 
being used on the Continent for steam boilers. He was always of opinion 
that this was full of promise, and had been surprised that it had not been 
taken up more extensively. It had been adopted by Mr. Crampton 55 
years ago with the most favourable resulta. 

Capt. SANKEY said that with regard to steam pipes he most fully 
endorsed the statement that they should fall in level from the boiler to the 
engine. It was the general opinion that in making the pipes fall from the 
engíne to boiler that the water would drain back to the boiler when the 
engine was running, but no such thing happened. The draught of steam 
was sufficient to carry water along the pipe. He had been told that the 
use of very high degreea of su ted steam was being abandoned in some 
parts of the Continent, for a very curious reason. It was alleged that with 


very bigh superheat the changes in temperature in the engine, between 
running and standing idle, were so great as to produce strains which 
cracked the cylinders. In some places, to prevent this accident to the 
engine they had had to keep steam in the cylinders continuously, even on 
Sundays and holidays. 


The next Paper dealt with а matter of great importance to 
electric power station engineers, and was as follows :— 


II.—SEPARATE CONDENSING PLANTS. 


BY HENRY DAVEY, M.INST.C.E. 


All steam engine condensers since the time of Newcomen have 
been separate condensers, for the separate condenser was Watt's 
great invention, but what is generally known as а “© separate con- 
denser” is a condenser with separate mechanism. e author’s 
special object is under this title to introduce the question of 
‘*Koonomising Condensing Water." That is done by means of 
(1) cooling ponds; (2) evaporative condensers ; (3) atmospheric con- 
densers ; (4) methods ef cooling water to be used over and over 
again. The condensers of the former class are now so numerous and 
so well understood, that condensers in which means are employed 
to economise condensing water, such as condensers in demand for 
electric lighting stations and for other places (especially in towns, 
because there condensing water is generally scarce) will be almost 
alone considered. As the use of sack condensors becomes extended 
probably great improvements will be made, improvements which 
may be hastened by a free discussion of the subject. The general 
principle by which the quantity of condensing water is lessened, is 
that of dissipating into the atmosphere heat, which would under 
other conditions be conveyed away entirely by the condensing 
water, and the problem to be considered is that of the best and most 
economical means by which the atmosphere may be made to take up 
or convey away the heat to be dissipated. The varying conditions 
of the atmosphere as regards temperature and humidity are factors 
to e calculated ou ; there is also the weight or volume of air made 
us of. 

Cooling Ponds.—This method is the oldest and probably of the 
least importance, because the space required is so great as to 
preclude its general adoption. In proportioning cooling ponds, the 
general practice is very varied ; the author has been accustomed to 
prorice 2:5 square feet of water surface and 12:5 cubic feet of water 

or each pound of steam per hour. 

Evaporative Condensers. —This is probably the most important 
type of condenser to be discussed, and one which is now being 
rapidly developed. The general principle is that of having a nest 
of tubes into which the steam from the engine is exhausted ; water 
is allowed to trickle down the outside of the tubes, and becoming 
evaporated the vapour thus formed rapidly carries away the heat 
from the tube, thereby condensing the steam inside. In still air 
the amount of heat thus dissipated is considerable, and it is obvious 
that if a stream of air be employed to carry away the vapour as 
quickly as it is formed, the condensing effect will be greatly accele- 
rated. That is the principle on which the modern evaporative 
condenser is cons . А fan is employed to propel the air. 
The success of this type of condenser depends largely on mechanical 
details. The quantity of water used may be almost as little as 
that of the feed-water. The water used for oondensation is 
taken cold and first passed through a ee! Heap surface 
condenser close to the air-pump, through which condenser the 
vapour, coming from the evaporative condenser proper, is con- 
veyed and further condensed. The water leaving the supplementary 
condenser passes along with the circulating water over the evapora- 
ting tubes ; on leaving the evaporating tubes the heated water is 
caught in a tank from which it is again circulated. From this tank 
the water for feeding the boilers is taken. In working evaporative 
condensers power is required, first for forcing the water through the 
supplementary condenser ; second, for circulating the water over 
the evaporating pipes : third, for working the air-pump ; and fourth, 
for working a fan when a fan is employed. 

As regards the general practice in the proportioning of evapora- 
tive condensers of the class above described, the author has been 
favoured with some notes from Messrs. D. Stewart and Co. of 
Glasgow, who are makers of such condensers. The quantity of 
condensing water required per pound of steam is from 1 to 14 lbs. 
of cold water, and the area of cooling surface iu the evaporating 
tubes should be a minimum of 1 square foot per 10 lbs. of steam 
condenged per hour. The surface in the auxiliary condenser should 
be equal to 1 square foot per 5blba. of steam per hour. The 
quantity of water circulated should be twenty times the weight of 
steam, It has been the usual practice to place evaporative con- 
densers on the roof of the building, although when a fan is employed 
it does not appear that that is necessary. It would occupy too 
much time to се in detail the different forms of air-pump and 
the methods employed to ensure a good vacuum ; this and other 
matters will be probably touched upon in the discussion. 

Atmospheric ensers.—The general form of atmospheric con- 
denser is the same as that of the evaporative condenser ; a supple- 
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mentary surface condenser may be used in connection with the 
air-pump, and through which condenser the feed-water may be 
pumped on its way to the boiler ; but the heat of the steam in the 
main condenser is dissipated by radiation and conduction into the 
atmosphere. The rate of dissipation of heat may of course be 
accelerated by the use of a fan. The surface required is great. 

Methods of Cooling ing Water.—The oldest method is of 
course that of the cooling pond already mentioned ; other obvious 
methods are those of spraying the water in a still atmosphere, 
trickling the water over surfaces in thin films, and spraying it in а 
current of air produced by fan or otherwise. 


Discussion. 

Mr. MARK ROBINSON (Messrs. Willans and Robinson) thought that 
regard should be had to the distance the condensing plant was away from 
the engine. They ought to get the condenser plant as close to the engine 
ера as even a distance of а few feet away made a very serious 

i nce, to the extent of a pound or во in the vacuum. 

Sir FREDERICK BRAMWELL said that the author had stated that the 
evaporative condenser was being rapidly developed. As a matter of fact 
evaporative condensers had been used as far back as 1881. 

. WALKER agreed with Mr. Robinson in putting the condenser as 
close to the engine as possible. Some years ago his firm had carried out 
some very large condensing plants both on the Continent and in England, 
having to deal with 50,000 н.р. from combined engines in rolling steel 
rails, and they had not had the slightest trouble with them. The only 
thing they found necessary was to have the air pump of a good size, and 
the condenser close to the engines. 

Mr. SCHONHEYDER emphasized Sir. F. Bramwell’s remarks, aud 
thought the diagram shown would have been more interesting if Mr. 
Davey could have told them what additional advantage he got by cooling 
the condenser, He was very much surprised that evaporating condensers 
had not come into general use before this. 

Mr. M. LONGRIDGE said that if there was ever another Congress, it 
would be better to have the Papers printed beforehand, in which case he 
could have given some figures on several points. In some experiments 
made some years ago he had found that the quantity of water required 
was considerably less than the quantity of steam condensed, only about 
75 per cent., and in that case the condensing surface was very much 


greater. 

Mr. J. 5. RAWORTH said that with regard to condensing plants ві a 
distance from the engines he had had some experience with these, and he 
was of very much the same opinion as Mr. Robinson. They got a vacuum, 
it was true, in the condenser, but they got very little advantage from that 
vacuum. The connections between the cylinders and the separate con- 
densing plants were so full of leakages of air that it was only in special 
cases where very great care was constantly taken to maintain these Joints 
that a really good vacuum was obtained. 


The proceedings of this Section were concluded for the day 
by а debate on the utilisation of petroleum refuse and other 
liquid fuel for steam raising. The discussion was opened by 
Mr. J. A. F. Aspinall, with a Paper that principally related to 
steam locomotive practice. We reprint below those portions of 
the Paper that relate to stationary boiler practice, together 
with a short account of the discussion :— 


III. —ETROLEUM AS STEAM-ENGINE FUEL. 
BY J. А. F. ASPINALL, M. Ix Sr. C. x. 


Petroleum as liquid fuel has been used much more largely than 
other oils, but gas tar, creosote oil and green oil from gas-works 
have also been found to be very effective. The first experiments 
in Russia with petroleum were made in 1874, but it was not until 
1883 that liquid fuel was used to any great extent in locomotives. 
Many experiments were tried in the direction of using atomisers 
or pulverisers for the purpose of making liquid fuel into the form 
of a spray and amongst them may be mentioned those of Lentz, 
Artimeff and Brandt. In 1884 a communication as to the use of 
liquid fuel for locomotives in south-east Russia was made by Mr. T. 
Urquhart to the Institution of Mechanical Engineers, and that 
communication contains very full information аз to the way in 
which the work was done. 

While there is little doubt that there are great advantages in the 
use of petroleum refuse for raising steam, either in locomotive or 
other boilers in a country like south-east Russia, where such fuel 
can be easily obtained, the difficulty of obtaining it at a reasonable 
price in this country has been a barrier to the introduction of liquid 
fuel as an article of considerable consumption, although its great 
convenience and adaptabiliy render it a very desirable fuel if any- 
thing can be done in the way of ensuring a constant supply at a 
moderate price. Roughly speaking, the author has found that with 
Lancashire coal at 9a. per ton, liquid fuel ought not to cost more 
than Id. per gallon to do equivalent work. In the south of England, 
where coal is dearer, the conditions are somewhat more in favour of 
oil The use of oil is in some respects not unlike the use of gas in 
а gas stove, as it can be turned off at once when it is not wanted, 


and started again аба moment's notice, thus preventing waste. The 
combustion can be made so perfect as to get rid of all smoke, and, 
if proper precautions are taken no damage whatever is inflicted 
upon the fire-box plates. These no doubt have to be protected in 
some instances by a lining of brickwork where the spray impinges 
upon one spot constantly, but, on the other hand, the fire-box sides 
in а locomotive are relieved from the constant abrasion of the coal 
which tends to wear down the plates between the stays, and thus 
reduces the life of the fire-box. A liquid-fuel system does not 
necessitate the radical alteration of a: boiler, as in most cases 
arrangements can be made :—1st, either to burn coal alone ; 2nd, 
coal and oil in such proportions &s may be convenient ; and 3rd, 
oil alone. 

The theoretical evaporative value of different kinde of oil com- 
pared with coal has been as under :— 


Theoretical Evaporative Value of Petroleum from and at 219 F. 


Lbs. of water 


те per lb. of fuel. 
Pennsylvanian heavy crude oil ... = ee 21°48 
Caucasian light crude oil... А "T э, 22°79 
Caucasian heavy „ „ i sis M 20°85 
Petroleum refuse ... des 20°53 
14°61 


Good English coal 


The methods of applying the oil-jet in a locomotive boiler have 
been varied a good deal, in some cases the oil being introduced 
through the fire-hole door, and in other cases the jet being inserted 
below the foundation rings ; so that, as Mr. T. Urquhart pointed 
out, he was able where he burnt nothing but liquid fuel to close 
up the fire-hole door altogether, thus obtaining more heating 
surface iu his fire-box. The method adopted by Mr. Holden on 
the Great Eastern Railway is to put in two special openings 
through the fire-box casing, into which are entered the oil-jets, 
The use of liquid fuel has not been confined to locomotives, 
Where boilers are hand-fired, or in the case of vessels in a heavy 
sea, it is found that the amount of labour involved can be 
materially reduced by the use of liquid as compared with solid 
fuel, and taking into account the higher evaporative efliciency of 
oil, there may be occasions upon which, where oil is available as 
fuel, a smaller boiler may be introduced with advantage, thus 
saving weight in vessels of the torpedo-boat class. There have 
been instauces in which oil has been used in electric-light stations 
where sudden demands, due to fog and other causes, have made it 
difficult for the existing boiler plant to produce steam rapidly 
enough during the period of maximum output, whereas the exist- 
ence of an auxiliary oil-burning plant has enabled the boilers to 
get through the short period of hard work without the slightest 
difficulty. The most conspicuous application of oil burning in this 
country is that on the Great Eastern Railway, as perfected by Mr. 
James Holden. The consumption of fuel for doing corresponding 
work is stated to be, on the Great Eastern Railway, as follows: — 


Lbs. ү mile. 
When using coal only ... TA isis — 4 
When using coal and ой combined { oT 105 
— 223 
When using oil only 165 


Once the use of oil is arranged for in considerable quantities, it 
becomes an easier matter to supply the locomotives vith their fuel 
than in the case of coal, as the oil can be allowed to run out of 
suitable tanks with t facility into the reservoirs provided upon 
the tender. The fuel employed on the Great Eastern Railway 
until recently consisted of Russian astatki, or petroleum refuse, 
having а specific gravity of 0:906, and an ignition temperature of 
336 F., but the quantity imported in this country is not sufficient 
at present to make it readily obtainable. At present green oil is 
being used, and this is obtained from gas works, and has a specific 
gravity of 1:1, and a flash point of about 220 F. 

The author has fitted several Lancashire and Yorkshire Railway 
Compeny's locomotives with oii-burning apparatus for use on the 
Liverpool Dock lines, the main object of this case being, not to 
economise in fuel, but to get rid of fire risk, on account of the 
emission of sparks, and abo to avoid the production of smoke, 
which would have been most objectionable in passing some of the 
Liverpool streets. In this case Holden’s injector was used, and 
the author has reason to believe that this course has been followed 
by the other railway companies who make use of the Liverpool 
Dock lines. In the case of the Liverpool engines, creosote oil has 
been largely used as being the cheapest fuel available, but gas tar 
has been found to give very good results. The use of liquid fuel 
for the production of steam cannot be said to be in any way in the 
experimental stage so far as mechanical appliances are concerned, 
in fact, it may be called an ideal method of raising steam, the only 
difficulty arising being that of the пи епоса of supplying fuel at a 
reasonable price, a difficulty not easily surmounted in a country so 
far removed from the oil fields. 
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Discussion. 

Mr. BELL, of the Great Eastern Railway, said that of the 56 engines 
worked by petroleum on the Great Eastern Railway, 16 were express. On 
some of them was used a combination of oil and coal, and on others oil 
alone. As regards storage, they had a plant at Stratford that would take 
about 90,000 gallons from which the engines were fed. Опе of the 
advantages of oil was that they could feed an engine with oil iu about three 
minutes, while with coal it took considerably longer. As regards working, 
enginea carrying 650 gallons of oil would be able to run quite 500 miles 
without any additional fuel In the combination method used on the 
suburban engines, the oil was used until they stopped at a station, when 
the coal was allowed to keep the engine ready for starting again. 

Mr. PAXMAN thought the subject had been very well explained by the 
author. The chief disadvantage in the use of oil seemed to him to be that 
they could not get a steady price for the oil. Until they did, he did not 
think it would come into general use. 

Mr. TREMLETT CARTER said he had had to do with some work 
wanting about 200 н.р. to 300 н.р, some time ago, and although the price 
of coal was extremely high, the price of oil was even higher, while going 
into the figures for coal at the pita it compared even more unfavourably, 
and he had come to the concluaion that with Russian astatki at the price 
it was in this country, there was very little chance of using oil fuel as 
a principal means of raising steam, although it was very useful as an 
auxiliary method of raising steam. Не һай been to nearly all the electric 
light stations in the United Kingdom in which oil firing was used in this 
way. It was particularly useful as a means of raising steam rapidly on в 
sudden rise of load. It was wonderful how quickly steam could be raised 
when regulated by oil. The noise, however, produced by the nozzles was 
serious. Another difficulty was the production of oil gas in the furnaces 
when the fires were let down, and by which there was a liability of explo- 
sion when the firemen went to light the fires again. 

Mr. HOLDEN, also of the Great Eastern Railway, said the coat was not, 
he should say, во pronounced ав the last speaker had made out, and the 
danger from explosion owing to the accumulation of gas in the fire-box in 
lighting up was not even possible, let alone probable. Some years ago, 
owing to carelessness on the pari of one of the men, there had been an ex- 
plosion, and the man unfortunately had to pay the penalty with his life. 
With that exception he had never heard of accidents in this country. 


Section VI.—Gasworks, &c. 


But one of the six Papers in this Section interests electrical 
engineers—viz., Mr. Dowson's Paper on “Gas for Power 
Purposes," which we reprint below. The subject is of 
undoubted, though as yet of secondary, interest to опг 
readers, so that we regret we can find space only for the 
Paper, and are compelled to omit the discussion. 


GAS FOR POWER PURPOSES. 
BY J. EMERSON DOWSON, M.INST.C.E. 


Gas-engines driven with ordinary town gas offer the following 
advantages compared with steam-engines :—No ground space for 
a boiler is required, and no chimney ; there is no boiler to clean 
and repair, and no boiler insurance; there are no clinkers and 
ashes to remove and no fireman to рау; the gas-engine can be 
stopped or started at will, and there is no loss of fuel during the 
stand-by hours. Besides all this, there is the important fact that 
there is always a large storage of power to fall back on in the gas- 
holders at the gas-works. For intermittent work, such as hoisting, 
printing, &c., and for moderate powers working constantly, gas- 
engines driven by gas taken from the towu mains have such manifest 
advantages that to a large extent they have superseded steam- 
engines, and will doubtless continue to do so. Almost the only 
drawback to the use of town дав is its cost, but in some places the 
day pressure in the mains is too low and gives trouble. It is 
generally admitted that when town gas costs more than 3s. per 1,000 
cubic feet, the working cost of an engine indicating more than about 
30 н.р. exceeds that of à steam-engine of the same power, under the 
usual conditions of regular working. 

For larger powers it is now usual to work а gas generating 
plant in connection with the engine, or there may be several 
engines served by one gas plant. In such cases the gas plant is 
to the gas-engine what the boiler is to the steam-engine. Арргохі- 
mately it occupies about the same ground space as a steam-boiler 
of the same horse-power, and the fireman is of the same type 
in each case. With the gas plant there is no need of a chimney 
stack, but in towns, or where there are adjoining houses, it is 
desirable to have à small waste-pipe from the generator carried up 
above the level of the roofs, so that when the fire in the generator 
is blown up after standing, the gases then formed may be blown 
off without nuisance. The repairs of а gas plant usually cost much 
less than the cleaning and repairs of а boiler for the same power. 
The first engine driven with generator gas was in 1879, and since 
then the adoption of this system of power has spread so rapidly in 
all countries that itis now quite impossible to estimate the numbers 
in use. The general outcome is that, engines of good make (indi- 
cating 50-н.р. and upwards), driven by generator gas of average 
quality, consume about llb. of fuel, whereas good steam-engines 


work 
avoid this trouble the generator gas used for engines is made with 
anthracite coal or coke. 
7s. a ton at the pits in South Wales and near Glasgow, and for the 
South and West of England, and in most parts of Scotland the cost 
of this coal delivered is about the same as that of steam coal. In 
the Midlands and Northern Counties it costs more, and there local 
coke is used. 


coal, and in his special treatment of the gas it can 
engine work, but at present hecan only work his process continuously, 
night and day, in a plant capable of serving not less than 2,000 
І.Н P., во that for ordinary purposes it is not suitable. It is tolerably 
certain that sooner or later engines will be worked with bituminous 
coal ; 
5 that great economy is already effected by using anthracite 
or coke, 


require 21Ь. to 3lb. per r.H.P. hour. An engine indicating about 
120-H. P. has been run on test for five hours, with an actual fuel- 
consumption of only 2lb. per r.H.». On another occasion, with an 
engine indicating under 33-H. P., the gas-plant was placed on a 
weighing-machine, so as to obtain a series of actual records of the 
weight af fuel converted into power, and even on this small scale 
of working the fuel consumed was only 121b. per I. H. P. hour. 
It may be accepted that gas-engines of 50-1.H P. and upwards 
may be worked, under usual eonditions, with llb. fuel per 1.H.r. ; 
but it is right to point out that these results cannot be obtained 
with all kinds of fuel. For heating furnaces and other such work, 
generator gas can be made with bituminous coal, but for engine 
so made carries too much tar and other impurities. То 


The price of the small anthracite is бз, to 


Lately Dr. Mond has been working a gas plant with bituminous 
be used for 


but without waiting for that particular result, the fact 


Another important feature of gas is that it does not oondense or 


lose power on its way to the engine; on the contrary, the more 


the gas is cooled the better it is for the engine, as each charge of 
gas which enters the cylinder is more dense, and has consequently 
greater energy. With steam the reverse is the сазе; there is also 
trouble with leaks in the piping, but with gas there is no such 
trouble as the pressure is low. One result of being able to convey 

any distance in pipes, without deterioration, is that there oan 
m separate engine in each department of a large factory, with 
light shafting for each. It is no longer necessary to have heavy 
shafting to drive the whole of a mill or factory from engines placed 
near the boilers. 

The electrical transmission of power in ship yards and other 
works covering а large area is now being adopted extensively, 
and in this way some of the loss from condensed steam is 
avoided But the power for driving the dynamos still has to be 
provided, and the most economical is gas power. One ot the lead- 
ing firms on the Clyde is now putting in a large gas plant for this 
purpose. There are also several instances of gas power being 
used for electric lighting, as well as for pumping water, pumping 
sewerage, &c. The stand-by loss of a steam boiler is considerable, 
whereas that of a gas generator, capable of serving 200 Hl. ., is only 
3lb. to 51Ь. per hour. As to the fuel consumption of steam engines, 
it is usual to say that non-condensing engines require 2lb. to ЗІБ. 
coal per indicated horse-power, but it may be well to remember the 
words of Sir F. Bramwell in his Presidential Address in 1885, 
concerning engines working under ordinary practical conditions :— 
In an investigation instituted last year by the Corporation of 
Birmingham, when considering whether they should approve of а 
proposal to lay down power-distributing mains throughout their 
streets, it was found on indicating some six non-condensing steam- 
engines taken indiscriminately from among users of power, and 
ranging from 5 nominal н.г. up to 30 nominal H. r., that the con. 
sumption in one instance was as high as 27 :510., while it never fell 
below 9°6lb., and the average of the whole was as much as 181b.” 


Section VII.—Appuications ОЕ ELECTRICITY. 


Two Papers were down for reading in this Section on 
Wednesday, the chair being taken by Mr. W. H. Preece. 
Abstracts of the Papers and of the discussions which ensued 
are given below :— 


I.—SHOULD GENERATING PLANT BE MOUNTED ON 
SPRINGS ? 
BY JAMES SWINBURNE, M.INST. C. k. 


This is really part of a larger question: Should moving machi- 
nery be шош! on springs! The question concerns both the 
health of the moving machinery, and of the people who may be 
moved by it. In central stations and in passenger steamers, the 
shaking caused by machinery is most serious ; in flour mills, for 
example, it is rather a question concerning the gear itself. If we 
consider, say, а direct acting pump in space, it is a system that of 
course cannot move its centre of gravity as a whole. If then its 


pistons and plunger move in one direction, the rest must move in 
'another direction, the distance depending on their masses. 
' imperfectly balanced machinery must therefore move its bed-plate 


Any 
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if freely suspended. A perfectly balanced engine is thus an engine 
whose centre of gravity never varies relatively to its bedplate. 
This definition is really too small, because a moving system, such, 
for instance, as two cranks at 120deg. on opposite ends of a shaft 
do not change their centre of gravity, but give the bedplate a 
rocking but non-translational movement. A gas engine with a fly- 
wheel, similarly, tends to rotate its bedplate at each impulse, 
round an axis parallel to that of the shaft. A balanced engine is 
therefore really one which does not move its bedplate if freely 
8 ded. Such an engine is practically never realised. 

hen an engineer sees an engine bedplate moving his first 
instinct is to bolt it down; it then moves a little less, but still 
moves, and he has a sort of feeling it must shake itself to pieces if 
allowed to move. Bolting down an engine to a bed of concrete is 
merely increasing the size of its effective bedplate, but the whole 
bedplate, including the concrete, must now be moved. It rests on 
the earth, moves slightly, and communicates vibration to neigh- 
bours who are longing to be compensated for disturbance. Some- 
times the concrete bedplate is isolated by mounting it on felt ; 
that means that the larger bedplate is mounted on rather imperfect 

rings. 

"Phe question is, if the bedplate of an engine wants to move, why 
should it not have free play? As far as the engine goes, a little 
thought will show that all its parts are subjected to smaller stresses 
if the bedplate is free to move. Ап engine will therefore wear 
longer if it is allowed to move its bedplate. As to the foundations, 
if the bedplate is allowed to move, no foundations to speak of: are 
needed ; and there is no vibration communicated to the ground. 
The writer has tried this arrangement on а small scale. There is a 
small dynamotor on one of the top floors of Mr. Crookes' house 
which is very much out of balance, and rendered the house unin- 
habitable at first. It is now on springs and makes no noise. There 
is also а dynamotor for electrolytic work in the writer's laboratory. 
It is on springs, and no one has any inkling of а chance of com- 
plaining. 

The idea of mounting engines and dynamos on springs was 
mooted by the writer in Industries in 1892. The editor, in 
addition to being a sound engineer, is a man of caution, so the 
communication came out as an anonymous letter. Mr. W. W. 
Beaumont has, however, done a great deal of real work on the 
subject, especially in connection with flour mills. He has intro- 
duced his vibromotor principle. This principle is simple. 
" If gear wants to wobble, let it wobble.” The idea seems sound; 
the discussion will perhaps throw new lights on it. 


Discussion. 


Mr. ALEXANDER SIEMENS said there was one thing he disliked to 
hear at these discussions, and that was to hear people say that they had 
done this and that 20 years ago ; but he might say that his firm had put 
up а small gas engine and dynamo on the second floor of a photographer's 
in Westbourne-grove 18 years ago. "They put it on two baulks of timber 
at first, but then there was too much vibration, They next put it ona 
thick layer of india-rubber and another thick layer of felt, and that satisfied 
the people who complained of the vibration. It was only a 2 H.P. or & 
3 Н.Р. engine. 

Prof. EWING said he had scarcely had time to master the Paper. 
There was one point about Mr. Swinburne’s recommendation which 
required settlement. If they actually made the experiment of taking a 
machine and making it work when no element of it was fixed in the 
ordinary senee, but when the whole thing was suspended in a cradle by 
springs fhey, of course, found that, especially at certain speeds, there 
was a tendency to set up a very violent oscillation in the machine 
as a whole, in consequence of the synchronising of certain vibratory 
tendencies within the machine, and the natural period of vibration 
of some of the springs by which it was suspended. In the appli- 
cation of the principle that would have to be avoided, and the way 
to avoid that was to use not merely springs but to supplement 
them by dash-pots, or by some other application of friction, so that any 
considerable amount of vibration would be checked by the dainping action 
of that friction. A familiar example of that was in the suspension of a 
galvanometer, namely, by india-rubber bands. Another beautiful example 
was by happy accident before him on the diagram, namely, in the bearings 
of Mr. Parson’s steam turbine. The connection between the shaft and the 
fixed frame was through a series of loose sleeves. Between each of those 
sleeves and its neighbouring ones there was a film of oil. This caused the 
quasi-elastic action which effectually damped out any vibration which the 
shaft might have through any want of truth. "These examples showed the 
advantage of a non-rigid connection, and at the same time the practical 
application of the damping action to which he had just referred. 

The Hon. С. A. PARSONS said in the case of turbines they had had 
several cases where it had been most important to diminish vibration as 
much as possible. There was one case at the Hotel Cecil in London, where 
when they first erected the turbines they were placed on wood. "They 
found afterwards that by substituting three or four Jayers of india-rubber 
about an inch thick with iron plates between, the india-rubber being per- 
forated so as to allow elasticity without quasi-momentum, it allowed an 
almost perfect spring with a certain amount of damping action, due to the 
want of elasticity of the india-rubber. In other cases at the Metropolitan 
Company's stations they had had great difficulty with crank engines. 
When turbines were substituted for the crank engines it was not found 


necessary to put in india-rubber, They were very massive foundations 
and sufficiently massive to absorb the small vibrations of amplitude which 
arose from this class of engines. Apparently, in addition to springs it 
seemed to be desirable to have a consideable amount of momentuin or mass 
in the foundations on which the engines were placed. 

Sir HENRY MANCE said that those vibrations that they heard so 
much about were made а great deal more of than necessary, and he came 
to the conclusion that the vibrations complained of at Manchester-square 
were not one-twentieth of what would be caused by a cab passing along 
the street. . 

Mr. DOLBY said he had had some experience of gas engines causing 
vibration in buildings, by putting doormats between the cast-iron bed and 
the top of the foundation he was enabled to get over vibration trouble. 

Mr. SPAGNOLETTI said there was a curious thing in connection with 
vibration, and that was the peculiar course that the waves took. He was 
at a friend’s house at West Drayton, some 300 yards from the line, and 
when a train got into a particular position they could feel the motion of 
the train on the grass plot, but if they went five or six yards in either 
direction there was no motion. He was himself living 400 yards from the 
railway line, and when a train got in a particular position they got one of 
the windows to rattle; but it was only in that particular position that 
they got any noise at all, although the trains were passing backwards and 
forwards in & very considerable area, 

Mr. J. WOLFE BARRY said on the question of vibration he had had 
some actual experience from the erection of some fans in London. People 
complained very much at first about vibration, and it was supposed to be 
from the engines driving the fana, but on careful investigation and experi- 
ments it was found that. the vibration complained of was really propagated 
by the air, but there was no possibility of tracing it to the vibration of the 
engine itself. 

The CHAIRMAN (Mr. W. Н. Preece) said, some years ago a Past Presi- 
dent of the Institution, Mr. Barlow, wrote a paper on Niagara, and ho 
showed by very careful experiments in the neighbourhood, that the vibra- 
tions that were experienced there were proved to be due to vibrations of 
air set up by little explosions produced by the falling water. "There had 
been two or three very serious cases of vibration in the Post Office. One 
was а very irritating one which eluded all their attempts to discover 
it, but it was traced to the pulsations of the steam in the exhaust pipe. 
They were troubled with another source of vibration in the General Poat 
Office (East). In that building they had a great deal of vibration, and 
strangely enough it was confined to one room. There was no connection 
between this room and the engine room, or with the exhaust pipe, or with 
anything that could convey these vibrations. Yet the vibrations in that room 
were most marked. А table in the centre of the room at certain times 
was quivering, and they could see even the ink in the inkpot quivering. 
Now, they done everything on the face of this earth to check this, and it 
was only last week that Capt. Sankey told them what was the matter. 
He went into the matter very thoroughly, and had come to the conclusion 
that there was sympathy between the rate of vibration of this floor and 
one of the engines in the Post Office, and he suggested that a scaffold pole 
should be fixed against the centre of this vibrating floor. He believed 
that experiment was being done that day, so that he was not able to report 
the reault. 

Mr. WOLFE BARRY said he did not wish to defend the Metropolitan 
District. Railway because he was quite prepared to say that they did pro- 
duce vibrations ; but he wanted to point out that when he was а young 
man one of his first works for his master, Sir John Hawkshaw, was to go 
into the question of a railway through Greenwich Park, and he had to 
study the question of vibrations caused by trains at that time in conjunc- 
tion with the Astronomer Royal It was found that vibrations were 
propagated to only a very small distance by dry peat. 

Mr. CROMPTON said he had a very disagreeable experience at, Vienna 
10 or 12 years ago. They interposed a layer of soft material, a kind of 
springy asphalte, about 8in. or Qin. thick at the base of each engine 
foundation, апа the condition of things set up by this was far worse than 
he bad ever seen in any other case. They took all these apriny foundations 
out and they connected all the engines to one solid block foundation, and 
the total vibrations were somewhat dimiuished, although not entirely 
done away with. Another case where springy foundations were used 
was in the case of a gas engine in a bank cellar, where they employed 
something analagoua to the peat mentioned by the president. They em- 
ployed brushwood below the concrete block. In that case there was no 
doubt that they produced another thing ; the engine vibrated so much that 
the swing on the pipes and other connections was зо great that it was com- 
municated to the surrounding building to a greater extent than would be 
possible if the engine had been placed on a fixed foundation. The same 
occurrence took place in the Agricultural Hail with a 350 h. P. gas engine. 
It was put on а foundation made to rock in the way proposed by Mr. 
Swinburne, and he believed it would have been fairly auccessful, 
but they communicated the blow of the gas engine to the surround- 
ing foundation, and this caused such a destruction of the connections 
as well as annoyance that they were ordered to alter those founda- 
tions and put them down on a solid block. There they remained, and 
the engines on the solid blocks were giving leas annoyance than when they 
were mounted on springs. He only gave this experience to show that 
springs in the form that they used them were not successful. He did not 
say for & moment that a thoroughly well thought out mechanical spring 
suspension might not be successful, but the modified form of using brush- 
wood, or using peat or things of that class, he did not himself think could 
be relied upon with any degree of certainty. As regarded the two classes 
of vibration to surrounding property by machinery—the one which went 
through the foundation, the actual vibration —and the other the vibration 
communicated through the air, it was an admirably easy matter to distin- 
guish between the two, the vibrations which went through the ground 
could be measured by an ordinary vibrometer. But there was no case 
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where sound vibration through the air had ever been" able to be detected 
by a vibrometer. 

Mr. W. W. BEAUMONT said this was a subject that he had paid a 
great deal of attention to. Mr. Swinburne’s proposal to mount machinery 
on springs was one that deserved a very great deal of careful consideration. 
There was no doubt that springs could be used to very great advantage in 
many cases ; but at the rame.time practically they require something more 
tban the springs ; they wanted something for the disturbing force to act 
upon between it and the springe. To those who were interested in the 
question he would show a model after the Papers were over to give some 
idea of the way in which stresses were conveyed and how enormous was 
the effect of the sympathy of the origin and variety of vibration of the 
things concerned. 


IIL.—THE APPLICATION OF THE STEAM TURBINE TO THE 
WORKING OF DYNAMOS AND ALTERNATORS, 
BY THE HON. C. A. PARSONS, M.INST.C.E. 


The steam turbine has been developed into а motor, which 
utilises steam with a high degree of economy. It possesses con- 
siderable simplicity, and as its speed of revolution is high, and it runs 
with perfect steadiness, it is manifestly а suitable motor for the 
driving of dynamos and alternators. The first compound steam 
turbine directly coupled to a dynamo was constructed in the year 
1884. It ran at 18,000 revolutions per minute, and gave six elec- 
trical H.P. ; successive improvements were introduced, and it was 
further adapted to condensing. Within the last five years, direct 
coupled turbine-dynamos and alternators of 500 to 700 electrical 
H. P., both condensing and non-condensing, have been constructed 
and put to work, and at the present time about 30,000 H. P. of these 
motors are at work in Englaud. The author then described the 
compouud steam turbine of the parallel and radial flow types. 

The advantages of the turbine for driving dynamos and alter- 
nators may be summarised as follows :—(1) Smaller first cost of 
plant ; (2) Smaller cost of building and foundations ; (3) Smaller cost 
of up-keep ; (4) Reduction of the engine-room staff, the machinery 
being smaller and lighter, and more easily managed and controlled ; 
(5) Kase and rapidity of running up plant ; (6) Impossibility of injury 
of turbines through priming ; (7) A total absence of grease in the 
exhaust steam or condenser ; (8) The smaller firat cost of plant, 
especially in the larger sizes, enables more spare plant to be kept 
ready suitable for the load, and consequently effecting a considerable 
saving of coal ; (9) A small consumption of steam at average load in 
the larger sizes and abncrmally so in the large sizes of the conden- 
Bing types ; (10) Greatly diminished vibrational disturbance to the 
ground and building, owing to the absence of reciprocating parts. 


Discussion. 


Prof. EWING opened the discussion by remarking that the Section must 
congratulate Mr. Parsons on the extraordinary success wbich he bad made 
of the steam turbine. Mr. Parsons had achieved а success which was not 
fully realised by engineers. As regarded efficiency, it was not putting it 
too strongly to say that he bad quite as high an efficiency in large con- 
densing steam turbines as bad been reached with the best triple expansion 
steam engines. | 

Mr. J. Н. BARKER, of the Cambridge Electric Supply, said that Мт. 
Parsons’ turbines had been in use at Cambridge since November, 1892. 
The advantages originally claimed for these were smallness of space 
occupied, small firat cost, lightness, freedom from vibration, small cost of 
upkeep, and little attention. Each of these claims had been fully justified. 
The engine room at Cambridge was 50ft. by 35ft. In this space there was 
at present 525 kilowatt, whilst there was epace for 735 kilowatt more, 
giving a total of 1,260 kilowatt, which would be equal to the maximum 
demand of Brighton, and more than Charing Cross, St. Pancras, Edinburgh, 
or Liverpool. The space mentioned included all switching gear and air pump 
engines, at the same time leaving very ample space between all machinery. 
In Cambridge, as in many towns, the station was close to the banks of the 
river, the foundations being very treacherous. A 150 kilowatt machine 
with dynamo complete weighed but five tons. Then as regards freedom 
from vibration. On this point the Metropolitan Company were able to 
give more valuable experience of their Manchester-square station than the 
speaker. As to the small cost of upkeep, the Cambridge returns spoke for 
themselves. For 1896 it reached but 0°26d. per unit sold. Of this the engines 
alone were responsible for 0°4d. per unit sold. Exhibited were two bearings, 
one of which was in the machine was originally installed, and after running 
three years was removed for exhibition. It was still serviceable and was to 
be replaced. The fourth turbine installed began work in January, 1896 ; it 
was of 100 B. H. P., and attached toa 75 kilowatt dynamo. То April 30, 1897, 
it had run 7,947 hours at a speed of 5,400 revolutions per minute, giving a 
total number of revolutions of 2,575,000,000, and a point on the 1411. 
spindle had run 183,000 miles. It bad cost for repairs in that time less 
than £2. The whole of the repairs were executed by the three enginemen 
on duty, and no outside fitter had been on the place for three and a-half 

years. Certain engineers were under the impression that there was consider- 
able wear on the blades. Nothing of that sort had been experienced at Cam- 
bridge. The confidence the engineers now bad was such that the rotating 
blades were adjusted to so great а nicety that the moving parta 
were when cold close to, and in contact with, the stationary plates, 
the only clearance when running being the difference of expan- 
sion between the steel spindle and the cast iron case. Frequent tests 
of water consumption proved that the motors when running under 


the ordinary station load gave results equal to the careful trials in the 
manufacturer's test house under much more favourable conditions, In 
four and a-half years it had only once been necessary to execute any repairs 
to the turbine blades, and that was three and a-half years ago and arose 
entirely from an outside cause. The blades at the present time had the 


file marks on them, and were as sharp and good as when leaving the 


makers. As to attention, the number of workmen employed for the first 
two years was, for three shifts, a total of six ; consisting of two engineers- 
in-charge (who were fitters and had been sea-going engineers) acting as 
electricians and engine drivers, three firemen and one cleaner. For the 
heavy shift there were an engineer, a fireman and cleaner, from midnight a 
fireman alone, and during the day an engineer (doing repairs if necessary) 
and a fireman. The true test of the efficiency for all engines in electric 
lighting stations was of course the success that attended the station 
both as regards continuity and steadinees of light and the dividends 
returned to the shareholders in case of a company. Cambridge was 
a University and nothing else. The result was that with the same 
maximum demand in both places Oxford was enabled to sell 17 units 
for every lamp installed as against 12 in Cambridge, and to derive a 
revenue therefrom of 8s. 6d. per lamp against 6s. 6d. in Cambridge. To 
build & station at Oxford to do the eame work (the true standard of the 
capacity of every station being the maximum demand) it had cost the 
Oxford Company £76,000 as against £39,000 for Cambridge. The capital 
expenditure per unit sold was greater at Oxford by 1а. 6d., the interest at 
five per cent. on this amounted to 9d.; add this to the Oxford coal bill of 
0:58 per unit sold (for it was in coal that the Oxford system made its 
greatest claim) and the result was а cost of 1:484, after selling 94,000 
units more; a bigger coal bill than Cambridge and a total cost of 4:544. 
against 3°79d. in the latter place. In further refutation of the contention 
that turbines used more steam with wear they could point to а decreasing 
coal bill each year. The amount expended in 1896 against 1895 was less 
in tons by 26 and in money by £79, and that. was with an increased sale 
of 80 per cent. 

Mr. MACFARLANE GRAY said they were all extremely interested in 
this invention. It was, in fact, an education to read about it and to study 
the new things which Mr. Parsons bad told them. There was only one 
question he would like to have answered, and that was: Had tbis experiment 
been made after the turbine had been running successfully, had there been 
means taken to prevent tha* turbine from radiating, and then for à period 
measuring the quantity of steam which passed through it? He wanted to 
know at what rate the steam passed through it. He would suppose that 
at least as much steam would pass through it, doing no good, when the 
turbine was running, аз there did run through it when it was standing 
idle. 

Mr. SWINBURNE said the advantages of the turbine were in two 
points: one was that any temperature could be used for the steam to 
start with, because they had not to work with lubricating pistons; and 
the other was that once they got the steam engine up they did not let it 
come in contact with metal sensibly colder than itself. 'They had an 
indefinite number of expansions instead of one, two or three. 

Mr. MAVOR asked whether Mr. Parsons had made experimenta on the 
economy at high temperatures and pressures. 

Mr. R. W. WEEKES said he had been over the Hotel Cecil, where they 
had turbines, last week, and he had gone through the output with the 
engineer for the last six months; and although he had not the figures 
with him, he believed that the actual cost in all respects, including interest 
and depreciation, was under 2d. а unit for the last month and for the 
month before. The average for the first eight months’ working would not 
come out at more than 24d. per unit for everything, including interest and, 
of course, the usual items for repairs, oil, water and everything. 

Mr. CROMPTON said they, as Englishmen, were v proud of Mr. 
Parsons. Не had done wonderful work, and he himself had looked upon 
him with a critical eye, and watched his progrees, апа he considered that 
he was а worthy exponent of the great principle that they were all follow- 
ing, namely, trying to make something out of speed. 

Mr. PARSONS, in reply, said, with regard to Mr. Macfarlahe Gray's 
inquiry about the consumption of steam with a turbine stationary, he 
might say that this followed practically the same law as the water turbine. 
They had tested it practically. The amount of steam passing in the 
turbine held stationary was about 5 per cent. to 10 per cent. less only than 
when it was running full speed. 

Mr. MACFARLANE GRAY: In instalments it requires something 
at intermediate positions ; otherwise, if the final part were tight, the tight- 
ness would obliterate the effect of the rest; therefore the experiment 
should be made in instalments. | 

Mr. PARSONS: No; we have not tried that. With respect to the 
vibration of shafts, they had some trouble with the large turbine shafts ; 
that had been due, as far as they could make out, to questions of lubri- 
cation. 


THURSDAY, MAY 27th. 
Section III.—MacnuiNERY AND TRANSMISSION OF POWER. 


ROLLER-BEARINGS. 
BY W. B. MARSHALL, M.INST.C.E. 


It is certainly somewhat strange, that although full knowledge of 
the advantages of rolling motion when applied to tractive purposes 
has existed for centuries, as illustrated by the use of wheels for 
transporting heavy loads, it is only within quite recent times that 
any serious attempt has been made to introduce the same movement 
between the axles or journals of such wheels and their bearings. 
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To realise the importance of easy traction, it is only necessary to 
consider the vast sums of money which have been expended in pro- 
ducing surfaces favourable to traction by rolling motion, as 
exemplified by the railway, tramway and road systems of this and 
other countries. It would therefore appear that, if by the intro- 
duction of roller-bearings to the journals of the rolling stock or to 


the axles of the vehicles running upon such surfaces, a further and 


considerable reduction in the tractive effort can be obtained, and 
this at a comparatively small additional expenditure, the applica- 
tion of such bearings would become general. The following are the 
principal advantages claimed for rolling motion in bearings: 
reduction in startiug effort, decreased tractive and revolving effort, 
economy in lubrication. If these theoretical advantages are accepted 
as arising from the application of rolling motion to bearings, the 
practical question is: Can such bearings be constructed to with- 
stand the shocks of present railway loads and speeds, as also the 
heavy streeses connected with modern tools and machinery, at 
reasonable coat ? 

The requirements of satisfactory roller-bearings may be sum- 
marised as follows :—(1) That the proportions of their parts and the 
materials of which they are constructed are suitable to withstand 
the stresses imposed upon them ; (2) That the bearing-rollers must 
be kept parallel with their axle, or journal, and that they must not 
be allowed to touch each other ; (3) That the bearings must be as 
simple and contain as few working parts as ible, and that they 
must be so designed that they can be applied and adjusted by any 
intelligent workman ; (4) That they can be produced at reasonable 
cost. Simple as these requirements may appear, it is probable that 
only those who have tried to construct such bearings know how 
difficult they are to attain. 

The reduction in starting effort iu roller as compared with 
ordinary bearings, which reduction reliable experiments have proved 
to amount to from 50 per cent. to as much as 83 per cent., is of such 
importance in all cases of mechanical, electrical, or animal traction, 
that, if this was the only advantage, it would warrant, other things 
being equal, the adoption of these bearings. In the case of steam 
or other mechanical traction, the reduction of starting effurt allows 
of heavier trains or vehicles being controlled by the existing loco- 
motives or other motors than can at present be dealt with. In railway 
vehicles the starting effort has been found in many cases to be as 
low as 3lbs. per ton of load. The following are the results of care- 
ful experiments made to ascertain the relative starting effort and 
running friction of tramcars fitted with ordinary and roller 

Starting Effort. —Cars weighing 4 tons 15 cwt. ; ordinary bearings, 
198 lbs., or 41°68 Iba. per ton; roller-bearing, 30 lbs., or 6°53 lbs. 

r ton. 

Running Friction, —Gravity test. A car fitted with ordinary 
bearings and weighing 2 tons 15 cwt. was let loose from a point 
56 feet up an incline with 1 foot 6} inches rise. It ran down this 
incline and 57 feet along the level line at foot of same, or 
a total distance of 111 feet. The force expended was, there- 
fore, 6,160 Ibs. falling through 1:521 foot, or 9,964 foot-lbs. 
The average frictional resistance was 9,364+111, or 84 lbs., 
equal to 30 5 lbs. per ton. A similar car fitted with roller-bearings, 
being let loose from the same point, ran the full length of the 
level line available, namely, feet, and had not then quite 
oome to rest, the total distance traversed being 376 feet. The 
force expended was as above, 9,364 foot-lbs. The average frictional 
resistance was 9,364 + 376 — 29:4 lbs., or about 9 lbs. per ton of load. 
The following figures are of interest and are founded on the results 
of actual experiments in tramway practice :—Relative starting 
effort of a tramcar on a gradient of 1 in 20—ordinary bearings, 
100 ; roller-bearings, 77; saving, 23 per cent. On a gradient of 1 
in 80—ordinary bearings, 100 ; roller bearings, 50 ; serne, 50 per 
cent. On a gradient of 1 in 140—ordinary bearings, 100 ; roller 
bearings 39:6; saving, 60:4 per cent-—resulte which require no 
comment. 


Section VII. —AppI.iCATIONS ОЕ ELECTRICITY. 


L—THE DECIMAL SYSTEM IN ENGINEERING 
MEASUREMENT. 
BY Н. К. SANKEY, САРТ. В.Е. (REr.), M.INST.C.E. 

Broadly speaking, the decimal system is used in engineering in 
this country whenever calculations other than mere checking have 
to be made, or when very accurate dimensions have to be ex pressed ; 
and in either case, in mechanical engineering, the decimals are 
generally those of the inch, its square or its cube. The reason of 
this is fairly obvious. As regards calculations, decimals are, on the 
whole, far simpler than vulgar fractions, and they allow of the ready 
use of the slide rules or tables of logarithms. It is true that occa- 
sionally simple vulgar fractions have to be dealt with, as, for 
instance, one-sixth in the case of the formula for the strength of a 
rectangular beam. In such cases the vulgar fraction would ob- 
viously be used ; to convert to decimals would correspond to using 
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a slide rule or a book of logarithms to multiply 6 by 5, or some such 
simple sum. In the case of accurate dimensions in mechanical 
engineering, Ain. is far from being a sufficiently small dimension; 
hence the use of the terms bare and full, and as, for interchangeable 
work, such vague dimensions are very unsuitable, recourse is 
naturally had to the use of ravin. and 1gggin. The writing down 
of accurate dimensions is alsa very cumbrous even when they can 
be expressed by Rin. Compare, for instanoe, llins. + 13+ 55+ 9; 
bare with its decimal equivalent 11 98 inches. No doubt the same 
dimensions may be more briefly expressed as 1182ins., but this form 
is not generally used in practice, and there are obvious reasons why 
this should be so. It will be observed that the decimal expression has 
only been carried tothesecond place, and this is because the uncertainty 
in in. bare is of the order of rhein. If the decimal expres- 
sion is extended to the third place, an order of accuracy is reached, 
expressed by уду inch on the binary scale, fractions which are 
not practically workable. When dimensions of no special accu- 
racy have to be stated, the natural tendency to successively divide 
the unit by two gains the upper hand. Notwithstanding this 
tendency and the prevailing custom, it can scarcely be doubted 
that it would be preferable to state all such dimensions in decimals 
of an inch. If decimals of an inch are adopted, the system is still 
incomplete, owing to there being 12 inches to the foot, three feet 
to & yard, and so on. 

It is here that the metric system has а great advantage—it 
is a decimal system throughout. As experience in such a 
matter has more value than mere theory, & statement of the 
results of introducing the metric system of linear measurements 
into the works of Messrs. Willans and Robinson may be of interest. 
The Willans central-valve engine and the Niclausse water-tube 
boiler are manufactured each in certain definite standard sizes, and 
the к required are made to gauge and te pae in large batches, 
and have to conform to fixed dimensions within specified limits of 
accuracy, in order that strict adherence to the interchangeable system 
may be maintained. In the machining and examination of the 
parts, gauges and templates are used, as far as possible, to the ex- 
clusion of the measuring rule. Whether inches or millimetres are 
used is therefore not a matter of much importance. At the mark- 
ing-off table the measuring rule is, of course, more used, and the 
question of convenience in the unit of measurement, and its divisions, 
is of greater importance ; the parta are, however, dealt with in 
batches, and the convenience or otherwise of the unit of measure- 
ment, and its divisions, tells once, only, for each dimension for the 
whole batch. | | 

The expense involved consisted principally in providing а com- 
p set of gauges. New templates and jigs had also to be made, 

ut only а portion of their cost is properly chargeable to the intro- 
duction of the new unit, as the greater number of them would have 
been required in any case. The only difficulty met with has been 
in connection with the screw threads.  Hitherto the ordinary 
Whitworth and threads have been retained, but, for reasons 
connected with the manufacture of the engines abroad, the body of 


the bolt or stud is turned larger than usual, the excess being 0:3 
millimetre for zin. Whitworth, and 2 millimetres for 14іп. Whit- 
worth : intermediate sizes are in proportion, all being brought up 


to even millimetres. The bored holes are then able to take the 
corresponding screw cut to the standard used by the French makers 
of the engine, who use the thread of the Société d'Encouragement, 
which is slightly larger than the Whitworth. 

The metric dimensions were introduced in May, 1893, and, after 
four years’ working, the following is the result. No difficulty has 
been experienced in getting draughtsmen to use the new measures. 
No serious mistakes have n traceable to the change, and very 
few minor ones. The draughtsmen are practically unanimous in 
favour of metric measures, finding it easier to design, to check, 
and to read millimetre drawings. Taking all fractions into account, 
little more than half the number of tigures formerly used are now 
required to express a dimension. No mistakes have been made in 
marking off work to millimetres. The men preferred the old system 
at first, the new figures conveying little idea of size; but they are 
now much in favour of the millimetre, and find drawings so figured 
easier to read. Theshop where the difficulties of the change would 
be most felt is that in which the tools and gauges are made ; the 
foreman says that it was a little awkward at the outset—for about 
two days. In the works manager's opinion, the metric system 
would prove even more advantageous in shops where measure- 
ments are taken from the rule than where gauges are used. He 
considers it easier to teach men the use of the rule with the metric 
than with English measures. 


Discussion. 

Mr. T. PARKER could not see what advantage the millimetre had over 
the one-thousandth of an inch. He believed in a decimal system for 
engineers, but not in the metric system. 

Prof. SMITH (of Mason's College) said that extravagant arguments 
might be advanced by both sides. He advocated international uniformity 
in units and saw no practical difficulty in making changes in workshop 
practice. 
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Mr. CROMPTON thought that England and America were the two great 
mechanical nations of the world. e metric system question had been 
fought out ad nau*ea«m in the United States. He considered that a change 
in practice would cause immense loss, through the scrapping of gauges and 
templates now in use. 

Mr. MARK ROBINSON explained that the reason why the metric 
system had been adopted by his firm {was to enable English-made and 
foreign-made parts to be interchangeable. 

Prof. AYRTON said there was now a Bill in Parliament to legalise the 
optional use of the metric system. In that Bill the relation of the inch 
to the miilimetre had been specified to so absurd a degree of accuracy that 
it brought the error to within the wave length of violet light, even to 
within the mean free path of the hydrogen atom, and down to so fine a 
degree as an inter-atomic measurement, 

Mr. ALEXANDER SIEMENS make а vigorous defence of the metric 
system, the use of which by British manufacturers he considered essential 
to foreign trade. He described the introduction of the metric system into 
Germany, in 1869, and pointed out that it was at that time foreign to the 
Germans, but has nevertheless been generally adopted. 

Mr. SWINBURNE observed that as America was not an exporting 
country, but manufactured for internal trade, its objection to the metric 
system did not count. 

The CHAIRMAN (Dr. J. Hopkinson) called attention to the chaotic state 
of British units of measurements, and said reformation was inevitable. If 
we were going to reform at all, why not ‘‘go the whole hug,” and 
adopt the metric system. 

A resolution was carried unanimously, to the effect that the Section of 
Conference approved the legalisation of the optional use of the metric 
system in this country. 


II.— THE EQUILIBRIUM SYSTEM OF FEEDING 
ELECTRIC RAILWAYS. 


BY C. E. P. D. SPAGNOLETTI, M.INST.C.E. 


- There can be no doubt that the subject of electric traction is one 
that has а great future before it, and is commanding the serious 
attention of many leading engineers. Its very rapid p 
development in America is now in this country and оп the Conti- 
nent producing the idea that it is likely to become the prominent 
motive power. The author therefore veutures to bring before the 
Conference for discussion apnd criticism & system for working long 
lines of railways by electricity. The author will not refer to 


existing systems, but will simply describe the method he desires to 


bring under notice. 

The great desideratwm in working an electric railway is that 
the potential on the line should be practically equal at any and 
all points of the conductor, and the best way, in the author’s 
opinion, of obtaining this desired end is by working on a system 
of equilibrium, which he proposes to do in the following manner : 
For example, take a line of railway, say, of 100 miles in length ; 
at each end of this line establish a generating station connecting 
the positive poles of direct-current shunt-wound dynamos to each 
end of the conductor, the dynamos being equal in their output. 
If the current so sent is insufficient for the requirements of the 
line and number of trains thereon, place at intermediate convenient 
points additional generating stations connecting the positive poles 
of similar dynamos at each of these stations to the main conductor. 
The result will be that each station sending the same current, i. e., 
the positive into the conductor or feeders, equilibrium is esta- 
blished, and no current will flow until a train is on the line. Now, 
at whatever point or points a train or trains may be taking current 
from the conductor, the potential will be practically the same, 
because the loss by resistance of the conductor from the distant 
station or stations will be made up from the station or stations at 
the opposite end, and to which the train or trains are nearer. The 
resistance of the conductor being equal throughout, the loss from 
dynamos must be the same at any given distance, and they will 
balance themselves. In each generating station the author uses 
shunt-wound direct-current dynamos, with an automatic electric 
governor to regulate the throttle-valve on the steam-pipe, so that 
whenever the line is free from trains, which is not often likely to 
be the case, and equilibrium is established, and no current is flow- 
ing in the conductor, the throttle-valve is closed, and the steam 
regulated acrordingly. 

With regard to the cost of such a system, there would be asa 
set-off the value of the locomotives, tenders, water-cranes, coaling- 
or coking-stages, at various parts of the line, with the necessary 
attendants. The sheds for stabling engines would no longer be 
required, and would save a large expenditure in buildings and 
maintenance. Large steam-worked turntables would not be wanted, 
the permanent way would suffer less wear and tear, bridges over 
which trains would run would be subjected to less strain, stations, 
by the absence of steam and smoke, would not need so frequently 
painting, and there are several other minor matters which tend 
towards economy. The author believes a very considerable saving 
would be the result of the introduction of electric workiug as 
against the expenses and repairs of a railway locomotive depart- 
ment, against which there would be the electric plant cables, 
stations, conductor, feed-rail or overhead trolley system, motors, 


ess and 


each, and a railway has a thousand or more engines, there would 
be an enormous surplus in favour of the electric system, either in 
first cost or conversion of system. 


The discussion on this Paper was of an informal character, 
and the opinion of the majority present was that Mr. Spagno- 
letti’s system was described in insufficient detail to make full 
discussion possible. Mr. Parker, Prof. Ayrton, Capt. Sankey 
and Mr. Carter took part, the principal points raised being as 
to the use of an electrically-governed throttle valve and as to 
the regulation of electric pressure along the line. It was 
pointed out by the last-named speaker that it was incorrect to 
assume that the equilibrium system would give constant pres- 
sure along the line. The pressure would be highest close to 
either station, and lowest when the car was at a point midway 
between them. The pressure would vary as the car moved 
along the line, the variation approximating to a catenary or 
parabolic curve. 

At the conclusion of the meeting Mr. Preece announced 
that the Council of the Institution of Civil Engineers were 
gratified at the success of the Conference, and that in future 
a similar conference would be held annually in London. 


PARLIAMENTARY INTELLIGENCE. 


SWANSEA CORPORATION TRAMWAYS BILL. 


Wednesday, May 19th. 


On Wednesday, the 19th inst., the Select Committee of the House of 
Lords, of which the Earl of Erne is Chairman, had under consideration 
the Swansea Corporation Tramways Bill. Mr. Pember, Q.C., Mr. С. M. 
Freeman, and Mr. Lloyd represented the promoters. The other counsel 
engaged are: Mr. Balfour Browne, Q.C., and Mr. Merger, for the 
Swansea Gas Light Company ; Mr. Lewis Richards for the ownera, lessees 
and occupiers of property on the line of existing апа proposed tramways 
and ratepayers of the Borough of Swansea; Mr. Edward Boyle, for 
owners of property and ratepayers in Swansea ; Mr. Balfour Browne, Q.C., 
and Mr. Statham, for à number of other owners, occupiers and lessees of 
property affected, and ratepayers; Mr. Edward Boyle and Mr. Archibald 
Willis, for owners and ratepayers (Frederick Naylor апа others); Mr. 
Worsley Taylor, Q.C., for the Rhondda and Swansea Bay Railway. 

Mr. FREEMAN in opening said this waa a bill to empower the Corpora- 
tion of Swansea to purchase the tramway undertaking of the Swansea 
Improvements and Tramways Company, to construct additional tramways 
and for other purposes. The terms of agreement which had been arrived 
at between the Company and the Corporation, aud which the Committee 
were now asked to sanction, were shortly as follows : The Corporation 
were to pay for the existing tramways £32,000 ; to construct additional 
tramways which were embodied in the present bill ; and the Company were 
to take a lease of 21 years of the tramways. For this lease the Company 
were to pay, first, interest upon the money paid by the Corporation : 
secondly such an amount as would form in 50 years a sinking fund to repay 
the purchase money ; and thirdly such an amount as in 21 yeara would 
form a sinking fund to repay the money expended on the new tramways. 
A further term was that the Corporation were to supply electrical 
energy to the Company at the rate of 2d. a unit for 600,000 units 
supplied in the year; if the Company took 750,000 the rate was to be 
lgd. per unit, and for any greater amount 144. per unit; a further 
proviso being that the Company were never to take less than 400,000 
units in any one year. The Corporation desired to supply electricity to the 
town for lighting purposes and they already possess power to do xo. The 
only question hitherto had been that of expense. If, however, the Com- 
pany were able to take this large amount, which would be required in the 
daytime, it would enormously reduce the price at which they would 
be able to supply electric light in the borough and enable them, as 
they were advised, to supply it more cheaply than in any other town in 
the kingdom. The Corporation further proposed to buy certain lands 
on which to erect the generating stations and to place а refuse 
destructor, which would not only be convenient but would save some £400 
a year. The tramways hitherto had not been very lucrative. They had 
been worked by horse- power. They were not sufficiently regular or 
frequent, and they did not extend far enough in several directione. А 
number of scientific and other witnesses would be called who would all say 
that the terms of purchase would enable the trams to be worked thoroughly 
efficiently, successfully and lucratively, and not only permit the Compauy 
to pay the rent agreed upon, but to divide a fair profit among the share- 
holders. Electric traction was proposed to be substituted for horse-power 
which would not merely give the advantage of a speedy and regular service, 
but would put the driving under far better control than with horses, 
enabliug the driver to stop more quickly on turning corners and on going 
down some steep gradients which prevailed in Swansea, The preaent 
length of tramways in single lines was 3 miles 48 chains, and of double 
lines 1 mile 60 chains. The new lines proposed were 2 miles of single 
and 3 miles 22 chains of double, which were intended to complete 
the present system and give access to a number of populous 
places surrounding Swansea. Proceeding to deal with the opposition 
counsel said the chief of the petitioners was the Swansea Gas 


Ko., and if average cost of engine and tender be taken at £2,300 ' Light Company, from whom practically the whole of the opposition sprang. 
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"The Gae Company, Limited, come to the conclusion that if the Corpora- 
tion could, by supplying the Tramway Company with electricity, also 
supply the town with electric light at a very cheap rate, a formidable 
competition would be raised against the Gas Company, who hitherto had 
paid very fine dividends without supplying very fine gas, there having been 
many complaints both as to the quality and pressure of the gas supplied. 
The charge they made was 3s. to private consumers and Za. 10s. to the 


Corporation, and the Corporation alleged that the Gas Company had not 


-done their utmost to reduce the price of gas, and further that they were 
puttiog by money inan unusual, if not illegal way. Counsel proceeded to 
detail the steps taken by the Corporation in connection with the promo- 
tion of the Bill, asserting that the course pursued was the proper one, and 
passed on to the petitions, the chief allegation of which was that the 
interests of the owners and ratepayers of the borough had been overridden 
in reference to the requirements of the Borough Funds Act. 

Mr. BALFOUR BROWNE, on the conclusion of Mr. Freeman's speech, 
said a huge number of the people of Swansea had been deprived of their 

wer of voting when the poll was taken of the town as to whether the 

ill should be proceeded with or not, owing to the way in which the Cor- 

ration took the poll ; and he submitted a number of other points regard- 
ing which Бе t eld that the Corporation had not fulfilled the requirements 
of the law, апа asked the Committee, in view of these facte, to say that 
the Bill, as it did not represent the wishes of the majority of the towns- 
people, should not be proceeded with. | 

Mr. FREEMAN replied that even if the state of affairs was as described 
by Mr. Balfour Browne, the remedy was in the Law Courts. 

After further discussion, the CHAIRMAN said the case would proceed 
in the usual course. 

Evidence was then taken. 

Mr. HOWELL WATKINS, Mayor of Swansea, detailed the stepe which 
were taken in the Council regarding the Bill, and with reference to the poll 
of the town on the same point, which was taken early in the present year, 
when there was a majority of 886 in favour of proceeding with it; the 
votes being 5,521 in favour, and 4,635 against. He took every possible 
precaution to eecure as full and fair & poll as possible. 

Witness was croes-examined at considerable length with а view to 
showing that the proceedings in connection with the poll were irregular. 
The rates in Cardiff amounted to 7s. 6d. in the pound. There were 65 
miles of streets in Swansea where mains were laid, but he did not know 
that 40 miles of those mains were quite unprofitable to the Gas Company. 
He did know that the bulk of the Gas Company's profits came from two 
miles, over which the Corporation held the power of electric lighting. 
Although from 1889 to the present time, the Corporation had had the 
power to supply electric light, they had not exercised that power. 

Sir JOHN JONES JENKINS, M.P., the Chairman of several local 
bodies, and formerly Mayor of Swansea, said : The present proposals of the 
Corporation would be of distinct advantage to the borough. He did not 
think the roads in the borough were unsuitable for electrical tramways. 

The witness was then cross-examined at some length, as to a better 
water supply and drainage system, and other public works being required. 
He agreed that they were needed, but thought it well to go in for the 
prezent scheme at the same time. 


Thursday, May 20th. 


On Thursday Mr. Howell Watkins was recalled and re-examined: Having 
seen what had happened in other towns in England, and having the 
present opportunity of combining a supply of electricity to the tramways 
with a supply for illuminating purposes, he thought the time would come 
when they should not only do what had been done in other places, but do 
it better, by reason of getting rid of the day load of electricity to the 
tramway company. 

The Rt. Нор. LORD KELVIN, examined by Mr. Freeman said, he had 
seen the present tramways at Swansea, and the site of the proposed new 
lines. The powers proposed in the agreement between the Corporation 
and the Company he con-idered would be decidedly for the public benefit. 
He had carefully examined the proposals of Mr. Manville, the consulting 
engineer, as to the supply of electricity. Assuming that the tramway 
company took not less than 600,000 to 700,000 units per annum, the cost 
at the central station would be less than 14. per unit, which was very 
cheap. Mr. Manville had suggested two methods of supplying, by either 
of which the object would be well attained. 

Will the destructor be a factor in reducing the amount of coal which 
will have to be used for the electric supply : — I am convinced that it will, 
but I did not take into account in the answer I gave in reference to the 
cost of supylying the tramway with electrical energy. In any case it would 
be an economy, as the refuse must be got rid of. 

In your opinion will that be an economical and wise thing, and will it 
be for the public benefit ?—I believe it will. 

By Mr. STATHAM : This was his first case of advising аз to the applica- 
tion of electricity for lighting and tramways. 

Are you able to give me the benefit of any generalisation of yours as to 
cost of the energy lost where you transform intermittent bigh pressure 
into a continuous low pressure on a large system ?—-The loss is very small. 
Theoretical efficiency is so high that I would rather speak of practical 
resulta, and answer a definite que-tion. I believe that in every case the 
transformation from high preasure alternate to low pressure continuous 
will not cause more than 15 per cent. of loss, generally less. 

I understand that to be your belief. I would ask in what particular 
instance is that generalisation of yours formed ?—I believe it has heen 
very successful at Portsmouth. The transformation from high-pressure 
alternate current to current all in one direction, but of a peculiar pulsating 
character, has been very successful in Portsmouth for the arc lighting of 
the town. Rome is an instance of the kind with quite the same result and 
quite the same plant as Mr. Manville's second plan. In Rome it has been 
very successful for two or three years. In Rome they used water power. 


But here you have to estimate the cost of coal. Take Portsmouth ; with 
all their sales there the cost per unit actually sold is 2:064., according to 
the Board of Trade returns ?—' The cost of coal is, I think, 0:564. 

On what can you base your estimate of 1d. per unit in the case of Swan- 
sea as а criterion !—My estimate of Id. is for the cost of the extra supply 
during 16 hours of the 24 for the tramways. He had considered that the 
tram load must run at night and concurrently with the application of the 
power for electric lighting. 

I put it to you that a very fair estimate of the cost of this transforma- 
tion from intermittent high to continuous low would, even on a large 
scheme, 600,000 or 700,000 units, be over 30 per cent., poesibly 40 per 
cent. ^— I think that is an enormous over-estimate. Witness in his 
estimate did not consider the length of line, gradients, tortuosities of the 
streets, or any questions connected with the running of the tramways, 
because the terms of the Bill were for electric energy delivered at the 
central station of the tramway. He was given 365,000 units as the 
quantity that would be taken by the public at 6d. a unit, but supposing 
that quantity was reduced to 200,000 units, and the tramway to take 
400,000 at 2d., the concern would still pay. | 

By Mr. LEWIS RICHARDS: The whole plans, &c., for the present 
scheme were submitted to witness two or three months ago ; but he pre- 
pared his estimates independently. He had not made any report to the 
Corporation. It was on his general knowledge of what could be done by 
many electric lighting companies and dynamo electric machinery generally 
that his belief as to what Swansea could do was based. If he had been 
called in he might have suggested some variation, but nothing that was 
certainly better than that which had been done. There was no difficulty 
about stopping the electric cars at one of the bridges across the river 
which was opened at high tide for vessels to pase. 

You know they propose to run the trams every five minutes; if the 
bridge is open for an hour you will have 12 trams waiting on each «ide. 
Do you consider that advisable '—I think it is very advisable to wait if 
they cannot get across. 

You would be wasting the energy! —No. 

Not at all {—If you stop a part of the energy for a certain time, the 

esult is slightly less economical than if you keep it going with perfect 
uniformity. . | : 

You do not agree with this high-pressure system, and you would prefer 
yourself the low-pressure /—There must be high-pressure to be usefully 
and economically transmitted three and a-half miles. | 

You make that observation оп the ground that lighting would hare to 
be done at three and a-half miles ?—If I am asked about high pressure 
there must be at least 500 volts for running a tramway economically for 
such a distance as three and a-half miles. At Bristol witness strongly 
opposed the Company taking their electric supply from the Corporation, 
and advised them to. make it for themselves, as they could do it more 
cheaply. Moreover, the works at Bristol had been in existence for several 
years, and they supplied on an inconvenient system and from a station that 
was particularly ill-adapted for extensions, and had exceptionally bad 
foundations. He had not advised on a scheme like the present before, Lut 
he could not admit that it was an experiment, for it had a strong fuunda- 
tion in the science of dynamo electric engineering. In Rome they had 
experience of the success of precisely the system proposed now. He 
partly based bis estimates on the charge to private consumers being 6d. 
per unit; but it was not essential to charge as much. The Corporation, 
he believed, could after а while charge less than that. 

Are you aware that Mr. Martin has publicly stated that they propose to 
supply it at dd. for electric lighting ?—I am glad to hear his proposal. 
Most probably it would be a financial success. 

What would it cost to make per unit :—I should say at Swansea it would 
not cust more than 2d. even for the comparatively uneconomical appli- 
cation of power for electric lighting alone. Using as much coal as was 
necessary, and taking all poesible advantage of the refuse, and of the most 
modern improvements in machinery, he should say they could sell the 
current at neither profit nor loss at 2d. per unit, more especially as cor- 
porations could get money at as low as3 per cent. He could not, however, 
give an instance where a corporation sold it at 2d. If the Company took 
over 600,000 units in one year they would get the whole at 134. per unit, 
which would be advantageous to the tramways, and would also, he thought, 
pay the Corporation. 

By Mr. MERGER: Witness visited Swansea ten years ago with the 
British Association, and recently he went there again for two days, when 
he visited all the pointa of the tramways. 

I understand the overhead system is proposed? Yes. Even in the 
narrow streets of Swansea it would be advisible to adopt that system ; it 
would be high enough to form no danger to traffic. Posts would be erected, 
but they could be put effectually out of the way of the traffic, at the sides 
probably, or on the old French system of hanging from the housee on two 
sides. The witness was then put a number of questions with regard to 
Cardiff, where on the electric works in 1895 there was a loss of over £2,000, 
but his lordship denied knowledge of the circumstances. 

Supposing there was no electric lighting at all, aud that it was simply а 
supply for the tramway, the fact of it being а 16 hours out of the 24 hours 
affair would cause the cost to be much less than the 353, the average price 
given in the Board of Trade returos for the cost of supplying electric 
lighting. That might well bring the figure to 2d. or less If the lighting 
was a loss and a failure, witness would not suggest that the gain by supply- 
ing to the tramway at 2d. would compensate for that loss. Even at 14а. a 
unit, provided the Company took enough, there would be no loss. 

In re-examination his lordship said he believed the tramway could be 
worked efficiently with 600,000 units of electrical power per annum, but 
whether that number of units could start a tram every tive minutes or not 
Le could not say. There would be a certain amount of trouble in con- 
nection with telegraphic and telephonic communication. but nothing 
exceptional, 
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Mr. ALBERT MASON, general contractor and warehouseman, delivery 
‘and forwarding agent for the Great Western Railway Company at Swansea, 
a former member of the Town Council and Mayor in 1891-92, and occupy- 
ing other positions, said the traffic in the streets were not so congested 


with trafic that the proposals, so far from causing danger would be an 
The change of traction to electricity would be a con- 


improvement. : 
venience by getting rid of the space occupied by the horses. 

Mr. JOHN EDWARD WALLER said he was а member of the Institution 
of Civil Engineers, and а partner in the firm of Kincaid Waller and 
-Mauville, and had had large experience in connection with tramways. Не, 
in connection with the Borough Engineer of Swansea, prepared the Parlia- 
mentary plans in connection with the present application to Parliament. 
Witness cited the cases of York and Walsall to show that trams had been 
sanctioned in streets as narrow as those proposed to be run through at 
Swansea. 

. Croas-examined: Mr. Kincaid and witness were advisers to the 
Tramway Company, while Mr. Manville tbe third partner in the firm, 
was advising the Corporation. But he did not think there was an absence 
of independent advice to the Corporation when the purchase was agreed 
upon, because no meinber of the firm advised the Curpuration on the ques- 
tion of the terme. The grand total of the deposited estimate was £308,256. 

Mr. BALFOUR BROWNE: Your partner, Mr. Kincaid, has been 
advising the Company since 1874 — es; but iu 1874 he certainly could 
not have recomn;ended electric traction. It is only in the last few years 
that there has been such a thing as a system of overhead traction. 

Mr. EDWARD MANVILLE, consulting engineer to a large number of 
local authorities and bodies who bad carried out electric supply under- 
takings, said in 1594 he waa engaged by the Swansea Corporation to advise 
ћеш as to the manner in which they should carry out the Swausea 

. Electric Light Provisional Order, and they requeeted him to consider the 
combination of a dust destructor with an electric lighting scheme. Witness 
laced before the Corporation two schemes, one for the establishment of a 
ow-tenaion continuous current system, and the other for the establishment 
of a high-tension on the alternating principle. The capital cost for the 
compulsory area of the order—the centre of the town—showed the low- 
tension scheme to be slightly the cheaper to instal and maintain ; but he 
also pointed out that if they wished to supply the further end of the 
borough the high-tension scheme would be more economical. Eventually 
the Committee appointed to inquire into the matter recommended the high- 
pressure scheme in connection with tbe dust destructor which wituees 
bad prepared. He knew the Corporation were contemplating the purchase 
of the Tramway Company with the intention ot re-leasing tne lines to the 
Company and supplying the Company with electricity. Witnees, consider- 
ing the circumstances in which the Company would require the current, 
advised the Corporation that with a minimum consumption of 600,000 
units they could supply the Company at 144. a unit. The Corporation, as 
already stated, increased the price somewhat. He advised the Corporation 
to instal three motor generators with a large battery of accumulators. The 
tramway supply contiuued all day, and a time therefore arrived when the 
machinery for the lighting, if there was much lighting, would be insufficient 
for both ; and in order to cover that time he advised the large battery of 
accumulators. He estimated the cost of the motor transtormers and 
battery of accumulators for the guaranteed minimum load at £6,000, and 
in his estimate he assumed that coal would be used for producing the 
whole lighting load, and that the destructor would supply steam, without 
coal, for the tramway load. Another advantage of the accumulators was 
to maintain a steady pressure on the lighting mains. There was absolutely 
nothing in the contention that the alternating system ot the high tension 
involved difficulties in the way of a supply of a continuous current for such 
& purpose as а tramway. It would not ve true, under his scheme, to say 
that if continuous or direct currents were used transformers would not be 
needed, since it was necessary under Board of Trade Regulations that the 
tramway system, half of which was connected with the earth, should be 
kept entirely separate and distinct from the lighting system, ueither side 
of which was supposed to be unearthed. The continuous-current traus- 
formers practically, but to less than 1 per cent., were a little more efficient 
than the alternating transiormers. By charging 14d. per unit the Corpora- 
tion would make a good profit. Although this was somewhat new in this 
country it was not so abroad, as, for instance, at Hamburg, where it was 
supplied by a private company whocould eitoer take or leave the tramway load. 

Cruse-examined by Mr, STATHAM : He agreed with Lord Kelvin that 

was possible to sell, and sell profitably, motor force at 14. per unit. At 

1 «mouth the last published return gave the figure as 2064., but in the 
next return it would be 1l"/d. The maximum loss on the transtorming 
frum alternating to continuous current in the present scheme would be 
15 per cent. lu Swansea there was likely to be both a concentrated and а 
distributed application, It was not witness's experience that the initial 
cost of wiring in the lower middle or the working classes was practically 
prohibitive. In the poor districts he hoped to be aule to supply the people 
by means of penny-in-the-slut meters. 

The Committee adjourned. 

Friday, May 21st. 

On Friday (May 2181) the Committee resumed coneideration of the 
Swansea Corporation Tramways Bill. 

Mr. EDWARD MANVILLE, further cross-examined by Mr. MEAGER: 
Electric light at ба. a unit compared with gas at дв. per 1,000 cubic ft.— 
the price in Swansea. The price of electric tight should be @74. to 
compare with gas, if gas were up to 16 c.p., but users of gas did not find it 
wax of that quality. The effect of the use of incandescent burners was 
that people who did not consume electricity before using them very often 
took to it afterwards. 

Do you know that, with incandescent burners, yas is six or eight times 
us cheap as electric light ‘—I have heard all sorts of extraordinary asser- 
tions about it. The public do noc seem to find those assertions correct in 


i 


practice any more than the others. The incandesceut light bad been a 
great success to the company making the burners. 

Мт. W. Н. PREECE said he was called in by the Corporation of Swan- 

sea to report upon the scheme for electrical tramways which had been 
prepared by Mr. Manville. He had considered the principle of the triple 
scheme and held a very favourable opinion of it. He had made a report 
on the subject, dealing separately with the electric lighting scheme, the 
tramway, and the destructor. He knew of no other town which had the 
great advantage of supplying the current for both illuminating and tram 
traction purposes. Witness thought Mr. Manville had very fairly esti- 
mated the number of Jamps that would be required at 12,500. The price 
pef unit, as taken from the Board of Trade returns, was scarcely a fair 
basis for discovering the coat to the Corporation of generating electricity, 
having regard to the fact that the Corporation were going to supply it for 
all purposes, _. 
By Mr. BOYLE: The cost of wiring a house was about 10s. or 12s. а 
lamp. Including fixtures, the cost might be anything from EI to £4a 
lamp. On this point he could speak with, perhaps, more experience than 
most men, for during the past two years wires for over 50,000 lamps had 
been fixed in various post-offices. 

Prof. SILVANUS THOMPSON said the present scheme to supply elec- 
tricity in connection with the destroyer was quite suitable for the town of 
Swansea. 

Mr. ARTHUR W RIGHT, general manager and engineer to the Brighton 
Corporation electricity undertaking, said the concern had been working for 
six years, the supply being principally for illuminating purpoees, only a 
very small day load being carried. They used both systems of high and 
low-pressure, and alternating and continuous currente The scheme had 
been, save for the first three months, worked at a profit. He had care- 
fully studied the Swansea proposals, and he believed they would be profit- 
able for the Corporation, and that the supply to the Tramway Company 
at the prices agreed upon would beremunerative. The supply of the large 
day load was a very important feature of the scheme. 

Cross-examined : In Brighton they found the smaller the houses sup- 
plied the more profitable the results. 

Mr. W. H. P. JENKINS, agent to the Earl of Jersey, who owns a large 
amount of property in Swansea; Sir ROBERT ARMINE MORRIS, Bart., 
the owner of a great deal of property in Swansea; and Mr. F. H. G. PRICE, 
agent for the Glamorgansbire eetates of Lord Worcester, who owns much 
property in and about the borough, all gave evidence generally favouring 
the scheme of the Corporation. 

Mr. GEORGE BELL, surveyor to the Borough of Swansea, laid before 
the Committee particulars as to the nature of the existing lines, how they 
were laid, etc. "The roads, he said, were very defective, the rails were in 
bad order, and the scarcity of passing places caused great delay. Some of 
the gradients were beyond horse-power, being as great as 1 in 24. He 
certainly thought, in the public interest the Bill ought to pass. The pro- 
posed site of the generating station and refuse destructor was 3,793 square 
yards in area, of which two-thirds already belonged to the Corporation. 
It was convenient not only for tramway purposes, but being near the north 
dock water for condensing could be easily obtained. 


Monday, May 24th. 


On Monday Mr. George Bell was further cross-examined by Mr. Statham 
with the object of showing that the indebtedness of the borough was very 
great, and that the estimates in previous years in regard to various works 
had been considerably exceeded. The only feature of the present scheme 
that was new was the fact that it combined the three works of supplying 
electricity for lighting, for traction, and the burning of the refuse. 

By Mr. BOYLE: In June, 1895, the tram line was in a very bad state. 
He then valued it at £17,000, but £32.000 was to be paid for it now, which 
he supposed was а matter of arrangement. He did not think the rate- 
payers' funds were being improperly disposed of. "The benefit to the rate- 
payers would be a new system and better service. He was not aware that 
there were 6,000 signatures to & petition in opposition now before the 
Committee. 

By Mr. MEAGER : Assuming the price of gas were lowered till it became 
equivalent to only half the price of the electric light, he thought shop- 
keepers would still take it, because electric light had a great advantage 
over gas in connection withjvarious wares, by keeping the atmosphere cooler. 

Re-exainined : The £32,000 was to be paid for the undertaking, which 
he formerly valued at £17,000, but with certain additions. If the whole 
of the £38,000 was not spent, as provided, within three years, the balance 
was to be repaid to the Corporation. Several shopkeepers, &c., in Swansea 
already used the electric light, which they generated for themeelves. 

Mr. HENRY HAYWARD HOPTON, accountant to the Swansea Cor- 
poration, laid before the Committee a considerable quantity of information 
relating to the ratea, indebtedness, charges, &c., of the borough. 

Mr. WILLIAM THOMAS, assistant overseer of the town and franchise 
of Swansea, gave evidence regarding the poll of the town, which took place 
in the early part of the year, on the question whether the present Bill 
should be proceeded with or not. Every care and precaution was taken 
with a view of securing a satisfactory and fair poll. 

The Earl of JERSEY stated that he was a landowner in the neighbour- 
hood of Swansea, his land chiefly lying in the direction of Port Tennant 
and St. Thomas. In his opinion, the general proposal to carry the tra:n- 
way system in the direction of those places would be of benefit not only 
to his own land but to the town generally. 

Mr. RICHARD MARTIN, a member of the Swansea Town Council, 
and Chairman of the Tramways and Electric Lighting Committee, stated 
that in 1889 a Provisional Order, under the Electric Lighting Act, was 
granted the borough. Tenders were invited to carry out the Order, but 
after discussion it was decided to defer consideration of the tenders pending 
improvements in electric lighting generally. The Committee engaged the 
services of Mr. Manville as electrical engineer, and eventually, after Visiting 


THE ELECTRICIAN, MAY 28, 1897. 


161 


other towns and making inquiries generally, the triple scheme was decided 
upon. In witness's view it was necessary for the tramways to be a financial 
succeas that they should not be run by horse-power. The gradients were 
in some cases too heavy for horses. . He thought the difficulties of locomo- 
tion could best be overcome by the use of electricity. Haviog considered 
the scheme generally, and all the advice that he had received, he was of 
opinion that the present triple scheme should result in a decided financial 
success. He denied that there was апу ground for the suggestion that the 
Corporation were promoting the present Bill with a view to depreciating 
the gas company’s property, and being able to purchase it at a reduced price. 
Many of the streets of Cardiff were narrow, but they were not too narrow or 
congested for the use of tramways, though one two streets required widening. 

By Mr. LEWIS RICHARDS: Witness. had represented to the rate- 
payers that the cost per unit of the electric light would be 4d., but he was 
aware that the experts who had given evidence had based the financial 
success of the scheme on the rate being 6d. per unit. He assumed that, 
supplying the minimum quantity in the agreement, to the tramway com- 
pany, they could make a profit at 3d. per unit. 

The Committee adjourned, 


Tuesday, Мау 25th. 


Mr. FREEMAN, on the Committee assembling on Tuesday (May 25th), 
informed the Committee that he did not propose to call any more evidence, 
and the case for the promoters was therefore closed. 

Mr. BALFOUR BROWNE then addressed the Committee in opposition. 
Upon the promoter’s own case he held that the Bill muat fail. He did not 
propose to cal] evidence, though he had a number of witnesses present who 
could show that the feeling of the town was decidedly hostile to the scheme. 
Without putting too fine a point on it, he asserted that the ratepayers 
had been jockeyed at the poll, and that, by a large majority, the 
ratepayers desired the rejection of the Bill. Even in the Town Council 
there was not a majority in favour of the Bill. It only received the 
approval of the council by three councillors, who were opposed ta it, 
casting votes in ita favour, their reason for this action being that a 
plebiscite of the town might be taken on the scheme. The people had 
been deceived, for they had been told that they would get the electricity 
at Jd. a unit, whereas all the calculations before the Committee were to 
the effect that the scheme would not pay urless the charge was 6d. Then 
the people were told that at the end of 21 years the tramways would be 
theirs for nothing, under the operation of the sinking fund ; but at the 
end of the 21 yeara there would still be £14,300 yet to pay. Mr. Waller 
told them the cost of the electric scheme would be £112,000, yet а man in 
the responsible position of town clerk wrote to the papers saying the 
entire cost would be £535,854. Any one of these serious misrepresentations 
he held was sufficient to justify the Committee saying that the people of 
Swansea had been misled, and that they did not know what they were 
doing when they voted. Counsel went on to comment on the facts that 
the town clerk's brother was employed аз collector of the votes, and 
that Mr. Manville, the adviser to the Corporation, was the partner 
of : Messrs. -Kincaid and Waller, who were advisers to the tram- 
way company. It was obviously the object of the three latter 
gentlemen to carry the scheme through. Counsel went through the 
financial proposals, urging that from this point of view too the scheme was 
had. There was no provision in the lease for depreciation, a most im- 
portant item ; and although the borough surveyor himself valued the 
concern a few years ago at. £17,000, the Corporation were now agreeing to 
pay £32,000. The company, hitherto, had only divided 1 or 14 per cent.. 
and that by neglecting to repair the roads. The trams were already in the 
best part of the town, and the extension was of neceasity to be to places 
not so good. Was it likely, therefore, that they would pay even as 
well as at present! It was given in a vague way that the company 
were to pay a rent of £10,000 or £12,000. Would they be able to 

y it? If not, then the moribund company would pass away and leave 
its speculative business in the hands of the Corporation, without the 
consent of the ratepayers. As to the use of electricity, they had 
it from Lord Kelvin that it was doubtful whether 2d. а unit, the 
price at which it was to be supplied to the company, would pay. 
Regarding the dust destructor he pointed out that although а Local Govern- 
ment Board inquiry had been held some time ago the scheme had not yet 
been sanctioned. As to the electric traction, here also there was no proof 
that it was going to be a success. In conclusion he called attention to the 
extremely high rates of Swansea, and the large indebtedness of the town, 
and asked the Committee to say that the sanction of the town to the 
scheme had been obtained by fraud and misrepresentation, and that the 
oe was one therefore which should not be forced down their unwilling 
throats. 

The CHAIRMAN. after consultation with his colleagues, said the Com- 
mittee had decided to go on with the evidence, but they would like to hear 
evidence in particular as to the way in which the poll was taken, and also 
as to the opinion of the ratepayers generally on the scheme. | 

Several witnesses were then called, who spoke as to irregularities in 
connection with the poll, to the general opposition there was in Swansea to 
the scheme, and to the fact that the opposition was not promoted by or 
in the gas interest. 

Mr. FREEMAN, in reply, asserted that the Corporation had done every- 
thing that they could do to take a fair poll of the town under the existing 
machinery, though it might be that that machinery was not good. 

The room was then cleared. On the re-admission of the public, 

The CHAIRMAN said : The Committee have decided that the preamble 
of this Bill has not been proved. 

Мг. BALFOUR BROWNE then applied that the petitioners might be 
allowed their costs, asserting that the case of the petitioners was one which 
was contemplated under the Costs Act. 

The application was, however, refused. 

The proceed ings then terminated.  . E" К 


THE DISTRICT ELECTRIC RAILWAY BILL. 


This Bill was considered on Thursday of last week by a Select Com- 
mittee of the House of Commons, presided over by Mr. Woodall, M.P. 

The objects of the Bill are well known, and may be briefly deseribed as 
seeking to empower the Metropolitan District Railway Company to con- 
struct an underground railway—under the present District Railway line— 
from Earl's Court station to the Mansion House station of that system, 
the proposed new line to be worked by electricity. The opposition to the 
Bill, which at first was very considerable, has by reason of amicable settle- 
ment been narrowed down to one petitition, viz., that of the London 
County Council, апа into this one the Select Committee yesterday inquired. 
Mr. POPE, G. C., appeared for the promoters, and the Hon. Sydney 
Holland for the London County Council. 
The County Council petitioner sought to compel the Metropolitan Dis- 
trict Railway Company to make provision in their Bill for a certain number 
of workmen's trains to be run over the proposed new line, but the Com- 
pany resisted this proposal on grounds given in the evidence of their 
geceral manager (Mr. J. S. Forbes). 
- Mr. POPE, Q.C., having opened briefly, in which he explained the 
objecta of the Bill, and the character of the only petition against it, 
called 

Mr. J. S. FORBES, general manager of the District Railway, who said the 
London County Council asked for a statutory obligation on the District 
Railway Company to run workmen's trains over the proposed electric 
line. His Company found that 25 per cent. of the persons who 
used workmen’s trains on their present system were not bond fide of 
the working class, and any fresh facilities on an express route would 
lead to а further abuse of the workmen’s cheap-ticket system. More- 
over, the Company contended that the new line was merely an exten- 
sion of the existing line. In that сазе the Cheap Trains Act of 1885 could 
not apply. They found the provision of workmen's trains on the existing 
line was a financial burden. Mr. Forbes further contended that before 
any condition of the character proposed by the County Council was 
imposed it would only be fair that the electric railways should be given a 
fair trial. : " ` 

Mr. HOLLAND proceeded to cross-examine Witness: The workmen's 
trains on your line are very much overcrowded ? 

Mr. FORBES: I do not admit that. I can admit that certain trains are 
overcrowded. Such a condition is inseparably connected with the carrying 


out of our business. Everybody wants to go by the same train at the 


same hour. Mr. Forbes complained that people took advantage of those 
trains who were not really workiug men, and was understood to say that 
he had known a member of the Parliamentary Bar to travel by a work- 
men's train and with a workman's ticket. He could not agree with the sug- 
gestion that the Metropolitan Compauy treated their working class traffic 
more liberally than the District Company. The "financial burden” he 
spoke of lay in the fact that if 25 per cent. of the persons who used work- 
men's trains were not working men, then there was a loss to the Company 
of the difference between the ordinary fares and the workmen's fares on 
the 25 per cent. he referred to. 
. Mr. HOLLAND: As regards the actual amount, your Company does 
not run the workmen's trains at 2 Іова ! : | 

Mr. FORBES: There is a small margin of profit. Proceeding, witness 
said the scheme embodied in the Bill was a leap in the dark, and his Com- 
pany ought not to be fettered by unnecessary conditions with regard to 
workmen’s trains. 

Mr. HOLLAND pointed out that the Central London Railway Company 
had accepted a clause in their Bill to run three workmen’s trains daily ; 
but witness replied that that Company had not got an overhead railway, 


' and his Company would have such a railway, which would be able to satis- 


factorily deal with the workmen's traffic. The ordinary earnings of the 
District line showed a profit of 38. 34d. per train mile, whilst the work- 
men's trains, doing exactly the same work, only yielded a profit of 644. 

r mile. 
"The CHAIRMAN, without asking for witnesses for the petitioners, said 
the Committee had come to the conclusion that the preamble of the Bill 
had been proved, and that if the County Council were not satisfied with 
the train service for workmen on the District line they had their remedy, 
and it was not for the Committee to go into the subject there. The 
petition of the County Council would be disallowed. | | 

On the application of Mr. HOLLAND, the Committee decided to insert 
a clause ia the Bill which would have the effect of giving the County 
Council power to apply to the Board of Trade in respect of the new line 
and its working-class traffic, if they thought fit, under the Cheap Trains 
Act, although Mr. Pope contended that a clause for such а purpose was 
not necessary, аз it wax competent for the Council to approach the Board 
of Trade on such a matter without a clause. 

The Committee then went formally through the clauses. 


BOOKS RECEIVED. . | 

"Proceedings of the Royal Sooiety,” No. 372. Vol. LXI. 
(Price 4s. 6d.) : "n. | 
* Some Unrecognised Laws of Nature.” By Ignatius Singer 
and Lewis H. Berens. (London: John Murray. Price 15s.) 

* The Law of Motor Cars, Hackney avd other Carriages.” Ву 
G. A. Bonner. (London: Stevens and Sons. Prioe 7s. 6d.). 

“ Report of the Council of the City and Guilds of London Insti- 
tute for the Advancement of Technical Education.” March, 1897. 

* Electric Railways and Tramways.” By Philip Dawson. (Lon- 
don: Offices of Engineering. З os 
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CORRESPONDENCE. 


—— 
HIGH-SPEED CABLE LAYING. 
TO THE EDITOR OF THE ELECTRICIAN. 

. Siz: The reference to “ fitful intervals and “ non-technical 
world " with which you commence your criticism on the above 
may or may not be out of place; I am indifferent to the shaft, 
and the rest of the world is, perhaps, hardly interested. I 
would like, however, to give your reviewer an exchange com- 
pliment, by pointing out that when it becomes necessary to 
revolve the whole of ап electric light installation with the 
dynamo, it will be time enough to mount the operator on а 
revolving drum of cable. Surely in requiring such a simple 
detail as the manner of maintaining electrical continuity with & 
revolving drum of cable we have the muling cry of an infant for 
milk, not the demand of meat for strong men, more especially 
when it is stated that to reduce the Paper within reasonable 
limits, and maintain discussion mainly upon strategic ques- 
tions necessitates much cutting down." Further, in regard 
to a Paper the object of which is to elicit an opinion as to 
whether it would be an advantage to а naval commander to 
be able to establish communication with a base or outlying 
picket ships," І cannot agree that any other body has a 
greater claim to authority than the Royal United Service 
Institution. 

To refer to more technical matters: You object to the 
cable accumulator as “ ticklish.” I, and also disinterested 
parties of probably equal ability to your reviewer, after having 
had the advantage of seeing the thing tested by a model, hold 
a contrary opinion; however, to discuss merits and demerits 
at this stage would demand too much space. The simple 
precaution of inter-communication between cable-room, bridge 
and main propelling engines calls forth your retort about ‘too 
many cooks " ; if, however, you consider it would conduce to 
efficiency not to have such means of communication, I am 
afraid, as regards your opinion, you will find yourself occupying 
a position of splendid isolation.“ 

As to the verdict of а vague and impracticable idea to 

get hold of a cable by passing the ship between two buoys 
connected by a submerged hawser, it is very obvious “ уоп 
fail to grasp it." Let me explain. Suppose Brest and C'her- 
bourg are under blockade, and it is wished to put the two 
blockading squadrons in telegraphic communication with each 
other and with the base at Plymouth. The cable-ship leaves 
Brest and makes for Plymouth, 120 miles away. Arriving 
there she passes between two buoys as above, say, in Cawsand 
Bay, and without stopping goes off on her course for Cherbourg. 
Have not the Plymouth authorities got the cable bight in 
hand, by means of the hawser between the buoys, without 
delaying the vessel? Of course, slack would be freely laid 
when passing between the buoys. By the time the vessel 
arrives at Cherbourg the Plymouth connections might be 
complete. 
' Now I have purposely left to the last your remarks about 
the use of the patent log, for here you appear to totally mis- 
understand the situation. Let us imagine our ship leaves 
Brest for Plymouth, as above described, and the captain 
shapes his course for Plymouth, so that by giving due allow- 
ance for tides he shall make an accurate landfall, which eal- 
culation he would make in his chart-room, your opinion not- 
withstanding. Knowing his distance, and his speed through 
the water by patent log, he can ascertain very closely his 
probable time of arrival, and you surely will admit that this 
procedure is usual every night and day of the year in ordinary 
navigation. 

Now as to my cable: Given that the officer in charge has 
the means to freely vject his cable considerably above the rate 
of progress of his vessel, he surely can pay out, say, at 25 
knots per hour; if the navigating officer finds that his 20 
knots’ speed by patent log, thruuyh the water, is likely to be 
supplemented by tidal influence in his favour that will make his 
passage oreryround about 22 knots per hour. Virtually he there- 
fore lays, say, 16 knots extra in his run to Plymouth, making 
the junction cost £8,160, instead of £7,200, or the equivalent of 
cable costing £68 per knot, instead of £60. 1 would also call 


your attention to the effect of high velocities in amount of slack 
required. A cruiser makes, say, 21 knots per hour, and with a 
four-knot tide in her favour she must pay out a slack of at least 
four knots, giving 25 knots of cable, but a cable-ship steaming 
at seven knots will take three hours to traverse 21 knots of 
water, and will pay out an extra 12 knots above the length of 
her water passage, on account of tide, or, say, three times the 
amount required for the cruiser. I must not trespass further 
on your valuable space; besides, I do want a parting shot at 
your reviewer. Let him consider the words of Solomon: 
** When one returneth an answer before he understandeth the 
question it is folly unto him and shame.“ - Yours, &c., 


53, Victoria-street, S.W. C. Scott SNELL. 


[We have carefully re-read the passages in Mr. Snell’s 
Paper, in which he complains of our denseness of comprehen- 
sion, but we can extract no meaning from them other than 
that expressed in our leader of May 14th. He now explains 
his suggestion for buoying the cable and picking it up again, 
and makes himself intelligible. Apparently, however, he is 
unaware that these manceuvres are very frequently practised 
in submarine cable work, only in a simpler way. Reference 
to Mr. Snell’s Paper will show that his system depends upon 
a network of details—many of them very minute details—the 
failure of any one of which would mean disaster. There 
would be no time to rehearse the operations. Everything 
would have to be done under pressure, and this, too, at busy 
and exciting moments. We noticed this scheme only lest 
Mr. Snell’s audience might be disposed to take him too 
seriously, in the natural belief that before he brought his 
scheme before them it had received the imprimatur оГ суран 
submarine cable opinion. Members of the Royal United 
Service Institution could hardly be expected to know that it 
had never been submitted for criticism in proper quarters, and 
that they were asked to accept the inventor’s mere ipse divit 
as to its practicability and facility of execution—upon the 
strength alone, as he now admits, of results obtained with a 
model. Surely Mr. Snell must know how many ideas, success- 
ful with models, yet fail signally in practice. Mr. Snell need 
not go to sea to prove his method. He might try it with 
piano wire from, say, а goods train, which never exceeds his 
speed limit. This would form an interesting Jubilee experi- 
ment wherewith to draw from London some of its teeming 
sightseers, and in any case it would be less expensive than the 
procedure he advocates—viz., equipping a vessel with from 800 
to 500 miles of cable at £60 per mile, to say nothing of 
gear, &c.— Ep. I..] 


THE EFFECT OF THE MAGNETIC FIELD UPON 
THE ORDINARY DISCHARGE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sik: I have just read the interesting lecture given at the 
Royal Institution by Prof. J. J. Thomson. On p. 105 of your 
last issue, Figs. 8 and 4 show the effect of a magnetic field 
upon an ordinary discharge. I believe that I was the first to 
show this effect many years ago, and it is referred to by me in 
a communication to the Philosophical Magazine of September, 
1896. The phenomenon is not pure and simple, as described 
by Prof. Thomson. Тһе “are” at the side is displaced, and 
its position varies with the magnetic field, i.c., if poles are 
reversed. А more full description is given in my Paper.— 
Yours, &c., Davip SALOMONS. 


49, Grosvenor-street, W., May 21, 1897. 


COATBRIDGE GAS-ENGINE PLANT. 

| TO THE EDITOR OF THE ELECTRICIAN. 

Sin: I observe that Coatbridge and its gas plant have 
greatly exercised the minds and pens of your correspondents, 
but if I may be allowed to say so they have all missed the 
point on which the Coatbridge figures turn. 

No one will accuse me of having any interest in gas engines 
or in their suecessful application to electric lighting, but as I 
am an engineer by profession I desire, in common with all 
engineers, that every new development should have fair play. 
On this ground alone I ask your permission to point out that 
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all the gas troubles at Coatbridge arose from accidental circum- 
stances—mere drawing office errors. 

_In the first place the crankshafts were too small; this led 
quite naturally to excessive oil consumption and a host of 
minor troubles. 

Secondly, there was something wrong with the valve gear, 
which caused continual back-firing. 

Thirdly, the gas-holder was too small, and consequently the 
generation of gas could not be regulated with sufficient nicety 
to prevent the escape of & very large percentage of gas past the 
water lute into the air. | 

All these troubles taken together greatly enhanced the cost 
of supply, and, as it was quite impossible to continue experi- 
ments, steam was put in. 

My opinion of the Coatbridge experiment is that it showed 
nothing whatever as to the comparative value of gas plant, but 
that it demonstrated most clearly that Messrs. Dick, Kerr 
and Co., the contractors, were prepared, without any compul- 
sion, to fulfil their obligations to the letter.— Yours, &c., 


London, May 25, 1897. JohN S. Rawortu. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Insts, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The folowing New Books and Editions can be obtuined of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, London : — 


SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 7s. 6d.; post free, 8s. 3d.; abroad, 9s. 
About 1,300 pages. 

“LOCALISATION OF Factts IN Execrric Licht MaiNs,"—Dy F. C. 
Raphael. Price 5s., post free; abroad, 58. 6d. Now ready. 

6 ELECTRIC Lamps AND ELECrRIO LiGuTING," by Prof. J. A. Fleming 
XI. A., D. Se., F. R. S., is now ready. The book is handsomely bound, and 
full of original illustrations, designs, initials, &c. Price 7s. 6d., post free. 
Prospectus post froe. 

"Morivg POWER AND GEARING FOR ELECTRICAL MAOHINERY.”—By 
E. Tremlett Carter, C. E., M. I. E. E. Now ready. Price 12s. 6d., post 
free ; abroad, 13e. 6d. 

LABORATORY NOTES AND Fonus.—With the above title we have ready а 
set of 40 Elementary and Advanced Exercises for use in Electrical Engi- 
neering classes. Nei Edition now ready. These have been prepared by 
Dr. J. A. Fleming, and will be found of t service to Teachers, Demon- 
atrators and Students, The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. €d. per 
dozen net; in sets of any three, ls. net; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. fd. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10в. ed. net: or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 
A full prospectus sent post free. 

" SUBMARINE CaBLE-LAYING AND REPAiBING."—By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 128. 6d. Now ready. 

“Тнк Work or Hertz.”—By Dr. O. J. Lodge, with many original 
illustrations, Price 2s. 6d. net. 

„ ErxcrRIC Motive PowkR."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d., 
post free; abroad,.11s. | 

** DRUM ARMATURES AND ComMuTATORS,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8з. Prospectus on application. 

“ ELECTRICAL ENGINEERING. FORMULE,” a pocket-book, by Messrs. W 
Geipel and Н. M. Kilgour, is now ready; price 7з. 6d. ; by post, Ts. 9d. ; 
abroad, 88. A AIEO paper edition with wide margins can be supplied, 
price 12s, 6d. ; post free, 13s. ; abroad, 13e. 6d. Prospectus on application. 

" ARMATUBE WINDINGS or ELgoTRIO Maouings.”—By Н. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as а 
working treatise on dynamo design. Large 4to, 370 pagos, 140 full-page 
illustrations and 65 full-page tables, 80s., post free. 

„„ TAU ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F.R.S. The New Edition is now ready. Price 
19s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

‘THE Авт OF ELECTROLYTIC SEPARATION OF METALS.”—.A second issue 
of Dr. Gore’s book is now ready, price 105. 6d., post free. 

“Тнк INCANDESCENT LAMP AND Its MANUFACTURE.” —Thi~ book, written 
by Mr. Gilbert S. Каш, is now ready. Price 7s. 6d. ; abroad, &s. 

„Elzerno-CHEMIZTT.“— By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free, | 


Tenders Invited. — The Corporation of Southampton invite 
tenders for the supply and erection of water-tube boilers, 
mechanical stokers, coal conveyor, pumps, steam and water 
mains, water tank, water purifier, fuel economiser and iron 
work, in connection with the town’s electric lighting under- 
taking. Specifications, &c., can be obtained at the Municipal 
offices, Southampton, or of the engineers, Messrs. Kincaid, 
Waller and Manville, 29, Great George-street, Westminster, 
London, and tenders must be sent in to Mr. George B. 
Nalder, Town Clerk, Municipal Offices, Southampton, not later 
four p.m. on June 16. Some additional particulars will be found 
in ап advertisement on another page. 

————— The Electric Lighting Committee of the Corporation 
of Huddersfield invite tenders for the supply and erection of 
two steam boilers at the electric supply station, St. Andrew’s- 
road, Huddersfield. Specifications can be had of Mr. A. B. 
Mountain, the Borough Electrical Engineer, and sealed tenders 
must be delivered to Mr. F. C. Lloyd, Town Clerk, Town Hall, 
Huddersfield, not later than Tuesday, June 1. Some further 
particulars are given in an advertisement elsewhere. 

——— The Electric Light Committee of the City of Belfast 
invite tenders for the supply and erection of switchboard instru- 
ments and connections, motor-generator and boosters. Tenders 
to the Town Clerk (Sir Samuel Black), by noon of June 3. 

The Urban Sanitary Authority of Bedford invite tenders 
for the supply and erection at the sewage pumping works of two 
alternating-currept motors coupled direct to two vertical spindle 
centrifugal pumps, and the necessary cast-iron piping, valves, &c. 
Tenders by Tuesday, June 8. 

The Town Commissioners of Bray invite tenders for 


supplies for their electricity supply works for twelve months, 


including cables, carbons, switches, lampholders, incandescent 
lamps, &c. Tenders to the Town Clerk (Mr. P. MacDonnell), 
Town Hall, Bray, by 10 a.m., June 7. 

—————— The Wakefield Guardians uire tenders for the 

supply of electric lighting plant and for wiring the new infirmary. 
Tenders by June 2. 
— The Caledonian Railway Company invite tenders for 
the supply of various stores for twelve months from August 1, 
including telegraph and electric appliances, bolts and nuts, screws, 
india-rubber, galvanised wire, spelter, tin and lead, tools, &o. 
Tenders to the Secretary (Mr. J. Blackburn), 302, Buchanan-street, 
Glasgow, by Monday, June 7. 

The North-Eastern Railway Company invite tenders 
for the supply of telegraph apparatus, wires and line stores. 
Tenders to the Secretary, at York. by June 7. 

—————— The Municipal Authorities of Ghent invite tenders for 
the establishment of an electric tramway in the town. Tenders to 
Le College Echevinal, Gand, Belgium, by July 2. 

Competitions.-- At the request of some of the applicants tho 
date for sending in competitive schemes for the free lighting of the 
town of Dingwall, N.B., has been extended to June 1. 

Tenders Accepted. The West Ham Town Council have received 
the following tenders for the erection of electricity supply station 
buildings, and sewage pumping engine and boiler houses :— 


W. Gregar & Son (accepted) £35,430 | Shillitce and Son ......... 36,750 
Munday and Sons ......... 39,8 Chessum and Sons 355,955 
Kirk and Randall ......... 58,745 | J. Jackson 45,790 
B. Cooke and Co 7,000 


The Blackburn Town Council have accepted the tender 
of Mr. W. J. W. Cronshaw for the erection of a chimney shaft at 
the electricity supply station for £950. 

———— It is stated that the contract for the electrical equip- 
ment of the Central London Railway has been secured by the 
General Electric Company of America, whose representatives in 
this country are the British Thomson-Houston Company (Limited). 

Plant for Sale.—Messrs. Dobson and Curtis Bros. (Limited), 
of Dublin, advertise a quantity of plant for disposal, to make room 
for a larger unit. 

Business Notices.— With regard to a paragraph appearing in a 
number of journals to the effect that the Eastern Telegraph Com- 
pany have taken oflices at 23, Moortields, London, E.C., it should be 
stated that these Moorfield offices are occupied as a teaching school 
for probationers, and that messages are not accepted at this address 
for transmission over the Company’s system. 

————— Messrs. Drake and Gorham's Glasgow address is now 
65, Bath-street. 

Mr. August Bornemann, who has hitherto acted as 
general manager of Ruston, Proctor and Co. (Limited), has been 
appointed Managing Director of the Company. 

—— — Messrs. Bulman and Allman inform us that they have 
taken over from Mr. K. C. Douglas the business of the Manchester 
Electric Company. The business will be continued under the 
same name, but Mr. Douglas has ceased his connection with the 
Company. 
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Business Notices.—The Accumulatorenfabrik Aktiengesellschaft, 
manufacturers in Germany of the Tudor accumulator, notify that 
they have transferred their offices from Hagen-i.-W., to 31a, 
Louisenstrasse, Berlin, N. W. 


— — — Messrs. Siemens and Halske, of Berlin, propose to build 
& new factory, on the right bank of tne lower Spree. 


New Firms.—Mr. C. M. Downie, who was for many years closely 
associated with the Edisou and Swan Co., announces that he has, 
in conjunction with Mr. F. W. G. J. Adams, commenced business 
at 24, Newman-street, Oxford-street, London, W., under the style 
of Downie and Adams. The firm will carry on a general business 
in electrical supplies, more particularly in incandescent lamps, 
meters, safety lamps and primary batteries. Full of energy and 
with a unique acquaintance with the requirements of the trade in 
the whole range of electrical supplies, Mr. Downie's success in his 
new departure is, we trust, assured. The good wishes of the many 
friends he made while with the Edison and Swan Oo. will follow 
him in his new undertaking. | | 


—— ———— А company has been established in Rome under 
the style of Ingr! Giorgi, Arabia and Co., the partners being 
Messrs. Giovanni Giorgi, Alberto Arabia and Attillio Parazzoli. 
The Company will have branches in Naples and Milan. The firm 
propose to carry on the business of engineers, aud will devote 
special attention to electrical engineering and the manufacture of 
electrical plant, apparatus and supplies. | 

‚ Bankruptey.— George Frederick Lee, electrical engineer, lately 
trading as Lee and Hancock, at 111, Sydney-street, Chelsea, was 
publicly examined at the London Bankruptcy Court, on Friday last, 
and allowed to pass upon accounts showing debts £191. 5s. 3d., 
asgets £19. lls. 9d. Debtor was formerly in the Royal Engi- 
neers, and picked up a knowledge of electrical work. He started 
business as an electrical engineer in March, 1895, and for six 
months had а partner, but subsequently traded alone. 


Liquidations.—At a meeting of the Barnet District Electric 
Supply Company (Limited), on the 4th inst., it was resolved to wind 
up the Company voluntarily, and Messrs. H. F. Joel and T. W. 
Potter, of 31, Wilson-street, Finsbury, E.C., were appointed liqui- 
dators. This decision was confirmed at a subsequent meeting on 
the 19th inst. | 


E — A meeting of the members of the Foreign Pilsen Electric 
Light and Power Company (Limited) will be held at the liquidator's 
offices, 11, Abchurch-lane, London, E.C., on June 28, to receive 
an account of the winding up. E | 

————- А meeting of the members of J. Е. H. Gordon and 
Co., Limited (in liquidation), will be held at the oftice of the liqui- 
dator (Mr. J. D. A. Norris), Suffolk House, Lawrence Pountney- 
hill, London, E.C., on June 29th, to receive an account of the 
winding up. . 

Telephone Sets.—It having occurred to the General Electric 
Company that it is desirable that some efficient means of esta- 


blishing communication between rooms in which infectious diseases 
exist with the outside world should be devised," and to facilitate 
the interchange of kindly and solicitous inquiries from the inti- 
mate associates of the patient," the Company have constructed а 
telephone set which 1s illustrated above. This telephone *‘ affords 
immediate communication between the sick person and the rest of 
the house, so that expressions of sympathy can be received by the 
pant from any who may inquire as to the progress he or she may 
making." It is claimed that this portable telephone is both 
cheap and reliable, and tbat it can be used for purposes of commu- 
nication under any condition where a portable telephone is required 
without the trouble or expense of a great deal of fixing. | 
‚ Electrical Plant and Accessories.—Messrs. Н. М. Salmony 
and Co. have just issued a new catalogue, consisting of nearly 150 
pages large quarto, containing fully illustrated particulars and 
prices of a large variety of electrical apparatus, plant and acces- 
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sories. The catalogue is particularly strong in the instrument 
department. Messrs. Salmony and Co. are now in a position to 
supply almost every requirement for the electrical trade. 


Transformers.—Messrs. Miller and Woods forward their new 
list of special transformers of which they are the sole makers. The 
list shows illustrations of the various types of apparatus. 


Crompton Potentiometers.—Messrs. Crompton and Co. have 
just issued a new price list of their potentiometer instruments and 
standards of resistance. The list also contains a general description 
of the potentiometer system of universal electrical measurements. 

„ Ediswan " Lamps.—An abridged price list of the Ediswan ” 
lamps can now be obtained, including high voltage, high candle- 
power, focus, crinkled, tubular and festoon, conical, spirola, cut 
glass, fluted and iced lamps, and coloured and variegated bulbs. 
Under the heading, ‘‘ Lamps for special purposes," prices are given 
for horizontal running lamps, ships' side lights, and lamps for train 
lighting. 

Electrical Supplies for the Jubilee.—Evidence is conspicuous 
on every hand of the energy displayed by the leading supply houses 
in catering for the demand for electrical decorative supplies for the 
forthcoming celebrations. А journey along the route of the pro- 
cession already gives an idea of the demands which will be made 
upon manufacturers and dealers for an endless variety of large and 
small goods for illumination purposes. We have previously called 
attention to the special goods placed upon the market by the 
Edison and Swan Company, the General Electric Company, Messrs. 
Krupka and Jacoby, Mr. James Dickson, and the Electrical Com- 
pany, and we were invited this week to inspect some excellent 
patented designs introduced by Messrs. Н. M. Salmony and Co., of 
118-120, Charing Cross-road, W.C. These designs take the con- 
ventional forms of crowns, V.R.s, and figures 1857.1897, but this 
is all they have in common with the ordinary devices. A fine effect 
is secured from a large number of inverted hexagonal metal shapes, 
into the centres of which are placed incandescent lamps, coloured 
half up the bulb, with white tops, the result being а combination 
of colours in each settiog. These settings are multiplied into 
devices standing from 4ft. to 7ft. high, and varying in width 
according to the size of the letter or figure shown. The design of 
the crown is made up of а mass of coloured lamps fixed in the 
metal work, this design measuring about 7ft. by 5ft. Messrs. 
Salmony and Co. have one of these complete sets connected up, 
апа the effect is very striking. Another novelty shown is а large 
British flag, with coloured incandescents neatly ranged round the 
edges, the bulbs being nested into tassels and other trappings. 
We have previously alluded to the celluloid balloons in 15 different 
colours which this tirm have already disposed of in immense quan- 
tities. These balloons can now be had plain or striped, and 
coloured lamps are supplied at а very low price. For temporary 
lighting cheap button lamp-holders can also now be had. | 

Another firm which has entered energetically into competition 
for the supply of Jubilee illumination devices is the International 
Electric Company, of 55, Red Cross-street, London, E.C., who are 
Showing some very effective arrangements of lamps, &c. for the 
purpose of the celebrations. Naturally the scope for originality in 
the selection of devices is limited, but the most is made of those 
which can be chartered for,the occasion. This Company's efforts 
will be appreciated by the trade, whose success in meeting the 
different tastes of their clients is being so well catered for by the 
International and other supply houses. Some of the letters shown 
by the International Company stand 7ft. high, although of course 
larger or smaller sizes can be supplied. 

We have received from Messrs. Rose and Bird (Limited) a new 
price list of the Radiant incandescent lamps. A special type of 
this lamp has been made to meet the demand for lamps for the 
Jubilee celebrations, and ** Radiant " lamps can now be supplied to 
the trade of 100 c.p. with а certified consumption of from 1 to 
1] watts, in ordinary sized bulbs, fitted with either B.C. or E.S. 
caps. 

Messrs. E. Goossens, Pope and Co., of Liverpool, also write that 
they are preparing, specially for Jubilee requirements, incandes- 
cent lamps in various forms and colours. No plaster is used in the 
capping of these lamps, which, it 1s claimed, does away with all 
danger of accident. It is requested that early orders should be 
given on account of the large demand. 

Jubilee Lamps for the Navy. The naval storekeeper at Devon- 
port has (says the Western Morning News) been instructed to 
forward to Portsmouth а large supply of iucandescent lamps and 
apparatus, signal lanterns, and coloured lights for distribution 
among the ships which are to assemble at Spithead for the Diamond 
Jubilee review. These illuminants and fittings are to be used for 
night decorations in addition to the extensive illuminating para- 


| phernalia with which each ship is always furnished. The naval 


decorations afloat will consist of yard-arm, mast-head, and bow and 
stern groups of electric lights, several series of 16-c.p. electric 
lamps in lines fore and aft and athwartships, and from truck to 
water line, and coloured lights of all descriptions. It is estimated 
the cost of the naval decorations alone will be £10,000, Devonport’s ` 


THE ELECTRICIAN, MAY 28, 1897. 


165 


share being 75,000 yards cable, 13,000 yards wire, and 26,000 
incandescent lamps. 

Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from May 19 to 
May 25, with the ports of destination: 

Argentina —Buenos Ayres, £25. Australasia—Albany, £25 ; Brisbane, 
£1,637 (telephone cable and joint boxes); Bundaberg, £8 ; Christchurch, 
£17; Fremantle, £16 ; Melbourne, £289 (including £30 telegraph material); 
Sydney, £84; Wellington, £1,156 (including £248 telegraph material). 
Canary Islands— Teneriffe, £290 (telegraph material). Ceylon—Colombo, 
£24. = China—Shanghui, £85. Denmark—Copenhagen, £21. Egypt— 
Alexandria, £75 (telephone stores). Germany—Hamburg, £150. Greece — 
Pirwus, £40 (tele h material). Holland—Amsterdam, £150. Ho 
Kony, £12. | India—Bombey, £436; Calcutta, £19. Madeira, £526. 
Mexico—Vera Cruz, £103. South Africa—Cape Town, £580; Durban, 
£1,172 ; East London, £46 ; Port Elizabeth, £548. Straits Settlements— 
Singapore, £665 (including £466 telegraph material) Sweden —Gothen- 
burg, £19; Stockholm, £1,103 (tele h material). West Indics— 
Trinidad, £60. Total, £9,357, against £24,292 for the period from May 20 
to May 27 (8 days) in 1896. 

Disinfectants.—The Sanitas Company, of Letchford’s Buildings. 
Three Colt-lane, London, E., are the proprietors of a number of 
disinfecting ро and appliances which are well known 
throughout the world, and are especially popular at cable stations 
and on board the cable ships. The Company have recently 
added a new disinfectant soap to their list of sanitary specialities, 
and this will doubtless become as popular as other goods manu- 
factured by the Company, who have received medals and other 
awards from the principal exhibitions held during the past 16 
years. No better proof of the sanitary value of Sanitas prepara- 
tions can be given than the fact that the principal public health 
bodies in Great Britain are usors of these articles. 

Exhibition Catalogue.—We have received a copy of the cata- 
logue of the British Section of the Brussels International Exhibi- 
tion, 1897, which, in addition to an introduction reviewing the chief 

ints of interest, contains a complete list of the members of the 

ritish Commission, a list of the exhibitors, plan of the buildings, 
and particulars of the exhibits. 

The Pender Collection.—The fine collection of modern pictures 
and water colour drawings formed by the late Sir John Pender is 
to be disposed of by Messrs. Christie, Manson and Woods at their 
sale rooms, King-street, St. James’s, commencing to-morrow 
(Saturday) and lasting over Monday and Tuesday of next week. 
Some very fine examples by leading artists are included in the 
collection, the dispersal of which is considered to be one of the 
artistic events of the season. 

Ibero-American Benevolent Society.— Many prominent tele- 
graph men were present at the seventh annual dinner in aid of the 
funds of this society, held at the Hotel Métropole, London, on 
Saturday last, The Spanish ambassador occupied the chair, and 
the company numbered about 300. The charity assists between 
400 and 500 persons annually, and funds are urgently needed to 
enable it to continue its good work. 3 

Telegraph Cable Lodge.—The launch Royal Thames has 
been chartered to take a large party of the members of this lodge 
of Freemasons and their friends from Hampton Court to-morrow 
(Saturday) up the Thames as far as Caversham. 


African Trans-Continental 'Telegraph.— Progress is being 
made with the construction of the telegraph line in Nyassaland 
The wires have already been erected as far as the Upper Shiré, and 
will shortly be at Fort Johnston. It is stated that Major Forbes, 
who is superintending the construction, has hopes that the North 
of Lake Nyassa will in the course of the present year be in tele- 
graphie communication with London. 

Asylum Lighting.—At the last meeting of the Metropolitan 
Asylums Board the plans submitted by the architect (Mr. жеө 
for the electric lighting of the Grove Hospital were approved, ап 
it was decided to invite tenders for the work. 

Bakewell.—The electric lighting question is to be discussed at 
the next meeting of the District Council. Mr. Brown has given 
notice of motion in favour of appointing a committee to consider 
the advisability of erecting an electricity supply station, and also 
as to the utilising of the water power of the River Wye in connec- 
tion with the scheme. 

Barrack Lighting.— Au installation of considerable dimensions 
has been carried out at the Inkerman Barracks, Woking, Surrey. 
There are about 1,120 lights in use, current for which is being 
supplied by the Woking Company, whose station is four miles 
distant from the barracks.. Iukerman Barracks was formerly 
the old convict prison. Last month, we learn, the Govern- 
ment sanctioned a grant of £66,000 to convert the old female 
prison into barracks for cavalry, which are to be called the 
Alma Barracks. These are on the same estate as the Inker- 


man Barracks, and are to be installed for 1,200 lights. The 
Woking Company have secured a contract for seven years for 
the supply of current. The work has been carried out under the 
supervision of Captain R. T. R. Lawrence, of the Royal Engineers, 
the contractors being Messrs. Russell and Russell of Victoria- 
Street, Westminster, S. W. Mr. W. Covington has been appointed 
to look after the installation. 


Birkenhead.—The Electric Tramways Committee have decided 
to recommend the Town Council to acoept, with certain modi- 
fications, the scheme recently submitted by Mr. J. Ross, for the 
construction of an electric tramway in Birkenhead. 


Bi ham. — Two conferences have been held this week 
between the Public Works Committee and the representatives of 
the City of Birmingham Tramways Company relative to the system 
of electric traction to be adopted on the local tramways. The 
Company were represented by their Chairman (Mr. Ross), Mr. F. 
S. Pearson, Sir B. Baker and Mr. Cunningham (Manager of the 
Toronto tramways), and Dr. J. Hopkinson and Mr. E. Pritchard, 
civil engineer, of Birmingham, attended on behalf of the Com- 
mittee. It will be remembered that the City Council were recently 
recommended not to permit the use of the overhead trolley system 
in any part of the city. The Company thereupon offered to employ 
the conduit system if the Committee agreed to extend the proposed 
lease to 42 years. The Company submitted that no satisfactory 
conduit system could be constructed at such a cost as would enable 
them to recoup themselves in the shorter term. The oonduit 
system would involve an outlay of £12,000 per mile, and the Com- 

any further pointed out that no other Corporation in the kingdom 
had laid down or demanded such a system. After lengthy discus- 
sion the conference was adjourned until the 3rd prox., there being 
however, a disposition on the part of the members of the Committee 
to make some concession to the Company’s demands. 


Blackpool.—The statement of accounts of the electricity depart- 
ment to March 31 shows total receipts £10,625, and expenditure 
£6,601, leaving a gross profit of £4,024. The interest and sinking 
fund charges amounted to £3,192. The net profit was, therefore, 
£832. 


British Chamber of Commerce, Paris.—The twenty-third 
annual report of the Directors of the British Chamber of Com- 
merce in Paris is just issued. The list of members includes 
the names of the representatives of & large number of the 
chief commercial houses of this country. The report records the 
progress of the Chamber and is very satisfactory reading. For 
those having business connections in France the report should have 
considerable interest. The monthly circular of the Chamber, which 
accompanies the report, contaias a draft of a memorial which has 
been presented to the British апа French authorities concerning 
Anglo-French telegraph rates. The memorial asks that the inland 
telegraph rates should be applied to messages between France and 
England ; that is, that the British authorities should receive a half- 
penny per word, and the French 5 centimes, the price per message 
being in England one penny per word, in France 10 centimes. 
Recognising that the increase in traffic which such a modification 
would bring about would involve the laying of a number of new 
cables in the Channel, the memorial suggests that, until the outlay 
in this respect has been covered, a charge of 11d. or 10 centimes 
should be made, reverting to the 14. and 10 centime rate after this 
outlay has been met. J | 


Chester.— Following the example of Glasgow, Manchester and 
Salford, the Chester Town Council have decided to place the direc- 
tion of the electricity supply works under a special committee. 
The works have-hitherto. been under the control of the Watch 
Committee. | АР 

Church Lighting.—Some time ago the electric light was intro- 
duced into St. Matthew’s Church, Ealing, and apparently with very 
satisfactory results, the cost being stated at considerably less than 
the previous gas lighting. 

City of London.—At the last meeting of the Commission of 
Sewers, on the recommendation of the Streets Committee, it was 
decided to approve the project for the construction of a low-level 
subway connected with the low-level station of the Central London 
Railway in front of the Royal Exchange. The Commission also ap- 
proved the plans of the works propos’ to be carried out in con- 
nection with the construction of an extension of the City and South 
London Railway from London Bridge to the City boundary at 
Finsbury- pavement. 


Dublin. — The City Council, at its meeting last week, formally 
approved the arrangements recently come to with the Dublin 
United Tramways Company for the improvement of the local tram- 
way service, and the introduction of electric traction on the city 
portion of the line. 

Ealing.—The minutes of the Electric Lighting Committee, pre- 
sented at the last meeting of the District Council, reported that 
there was an equivalent of 10,416 8-c.p. lamps connected. Tho 
Committee recommended that 4d. per unit be charged for cur- 
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rent for Jubilee illumination purposes, and that £2,000 be borrowed 
for electric light extension purposes. The report was adopted in 
its entirety. 

Edinburgh.—A statement of the income and expenses of the 
electricity department from May 15, 1896, to May 15, 1897, has 
just been issued by Councillor Mackenzie, the convener of the 
Electric Light Committee. The income from private lighting (at 
5d. per unit) and from motor power was: — Summer term, £3,080 ; 
winter term, £8,418 ; spring term, £9,184 ; total, £20,682, against 
an estimated income of £16,500. The receipts from arc lighting 
amounted to £6,283, against an estimate of £7,250, the difference 
being accounted for by the late delivery of the arc lamps for the 
city extensions. The total income amounted to £26,965, 
against an estimate of £23,750, or an excess over estimate 
of £3,215. The cost of generation, distribution, &c., was 
£19,200, leaving a gross profit of £7,765. The output was 
1,102,700 units sold for private lighting and motor power, and 
621,260 for arc lighting, a total of 1,722,960units. The charge for 
current has now been reduced to 4d. per unit, or, with the discount 
off, practically 344. per unit. The cost per arc lamp for public 
lighting is £16. Mr. Mackenzie claims that these rates are the 
lowest charged for electric lighting in the United Kingdom. The 
Town Council have approved the recommendation of the Electric 
Light Committee to increase the salary of the resident electrical 
engineer (Mr. F. Newington) from £400 to £500 per annum, and 
that of the superintendent of mains from £200 to £240 per annum. 
The Council have also sanctioned the extension of the electric 
light mains to Newington and Murrayfield at an estimated ex- 
penditure of £1,900. 

Epsom.— The District Council have instructed their Clerk to 
obtain estimates from consulting engineers for preparing plans and 
specifications for an electric light installation for the district. 

Exhibition. —An international exhibition is to be held next year 
at Omaha, Nebraska. A gold medal will be awarded for the best 
electric light service in display." 

Harbour Dues. —Under the new Austro-Hungarian law relating 
to dues in Austrian harbours and roadsteads, ships engaged in tele- 
graph work, as long as they engage in no commercial operation, are 
free from the payment of dues. 


Incandescent Gas Mantles.—The cost of replacing incandescent 
'gas mantles at the Infirmary of the Lambeth (London)Guardians was 
discussed at the Board's last meeting, when several members took 
exception to the cost of maintaining the mantles, while the Rev. W. 
Hobbs declared the incandescent gas light to be unsuitable for the 
Infirmary, where ‘‘they required something subdued and not 
glaring.” 

Incandescent Lamps.—The Financial Times states that the 
Improved Electric Glow Lamp Company (Limited) has made arrange- 
ments for an amalgamation of electric lamp manufacturers which 
controls an output of some four and a-half million lamps por annum. 
The Company has been compelled to take this step (the same journal 
states) owing to the difficulty it has experienced in getting a sufti- 
cient number of lamps made. 

Irish Industries. — The Earl of Mayo, in the House of Lords on 
Tuesday, moved the second reading of a Bill intended to “ stimu- 
late Irish industries,” more particularly in connection with acquiring 
water rights in the mountainous districts of Ireland, to bo utilised 
as motive power for driving machinery for the production of electric 
current. As the Bill sought powers to compulsorily acquire land 
for the purpose of private gain, its second reading was not unnatu- 
rally opposed, and the Bill was withdrawn. . 

Islington (London).—The accounts of the Electricity Depart- 
ment of the Vestry for the nine months’ working to Dec. 31 last 
have been published, and show a gross profit from all sources of 
£1,614. 15s. 6d. The revenue from sale of current, meter rents, 
&c., for the period amounted to £7,255. 118. 7d., the working 
expenses to £5,814. 17s. 8d. No further accounts will be issued 
until the completion of the present year's working. 

Lighting Rates.—At Bury five men were recently summoned 
for refusing to pay a special lighting rate. The defendants urged 
that they lived half a mile from the nearest lamp, and derived no 
benefit from the light, but the magistrate held that this was no 
legal defence, and made an order for payment. 

Liverpool. — Some time ago the Corporation sent Sir Arthur 
Forwood to the United States to investigate and report upon the 
most suitable system of traction for the Liverpool tramways. Sir 

. Arthur considers that electricity is the only suitable motive power 
to adopt, and on his recommendation the Council have decided to 
retain Mr. F. S. Pearson (engineer to the City of Birmingham 
Tramways Company) as consulting engineer. 

Llandaff.— The Dean and Chapter of Llandaff have decided to 
erect а Hope-Jones electric organ at the Cathedral. 

Manchester. — The initial experiment in street lighting by means 
of arc lamps was inaugurated on Thursday last. Preparatory to the 
ceremony of switching on the current the members of the Elec- 


tricity Committee dined at the Town Hall. In proposing **Suocess | 


to the New Undertaking," Mr. Alderman Gibson (Chairman of 
the Gas Committee) said that when fhe electric light was first 
introduced in Manchester he was one of those who urged 
that it should be kept in the hands of а sub-committee of the 
Gas Committee, in view of the enormous amount of capital 
invested in the gas business. Не had now learned enough 
to know there was no reason to suppose that the develop- 
ment of either undertaking was likely to injure the other. 
In the three years since the introduction of electricity the Gas 
Committee has been unprecedently busy, and during the last year 
the consumption of gas has been greater than in any previous year. 
The consumption of electricity had increased by leaps and bounds, 
and so had the consumption of gas. He therefore thought that no 
one had more reason to wish success to the Electricity Committee 
than the Chairman of the Gas Committee. In reply Alderman 
Higginbottom (Chairman of the Electricity Committee) said he had 
never held that the introduction of the electric light would affect 
the gas undertaking. In reference to the early stages of their 
electric lighting work, the five-wire system of distribution adopted 
in Manchester was at that time new to this country, and had 
proved such a success that it was now being adopted in many other 
towns. The capacity of their first plant at the opening of the 
station in August, 1893, was sufticient to supply 40,000 lamps, and 
by March, 1894, this number was reached. The Committee at once 
proceeded to put down plant for 16,000 additional lamps, 
but by the following March the number of consumers had 
increased to 741 and the lamps to 66,914, so that in spite 
of the addition already made the plant was still inadequate. 
The Committee therefore decided to make very large extensions, 
and ordered plant sufficient to supply an additional 64,000 lights, 
bringing the total capacity of the station up to 120,000 lamps. The 
demand, however, continued unabated, and by March, 1897, when 
the erection of the new plant was completed, its capacity was already 
exceeded, the consumers numbering 1,581 and the lamps 134,398 

As there was nosign of diminution inthe rate of increase, immediate 
steps were taken to put down plant capable of supplying at least 
another 50,000 lamps during the coming winter. They would then 
have, with one exception, the largest generating plant in the world. 
At present there was the equivalent of 145,962 8-c.p. lamps con- 
nected to the mains, and there was the equivalent of 12,840 
awaiting connection. They had 1,615 consumers, and 36 were 
waiting for supply. They had also connected with the mains 135 
motors, aggregating about 235 H.P. There жаз every prospect of a 
large increase in the demand for electricity for motors, especially 
as current for this purpose was supplied at 14d. a unit, which was 
a much cheaper rate than steam power could be produced. Manu- 
facturers and others were finding out the advantages of electric 
motors. One good result of this would be a diminution of the smoke 
nuisance. The total output of current had increased from 439,379 
units in the first nine months to 2,508,688 units in the year ended 
March, 1897. At the end of the first nine months they had a 
debit balance of £210, next year they made a profit of. £5,709, the 
year after a profit of £11,138, and this year £17,000. In the mean- 
time they had twice reduced the price to the extent of 25 per cent., 
and he expected they would soon have again to consider the ques- 
tion of a further reduction. 


Metric System.—In the House of Commons last evening a Bill 
to legalise the use of the metric system was introduced by the 
President of the Board of Trade (Mr. Ritchie) and was read a first 
time. . 


Mile End (London).—The question of the electric lighting 
of the workhouse buildings has at length been decided. Our 
readers will remember that the Local Government Board refused 
to sanction the first scheme proposed by the Guardians, and tenders 
had to be called for a second time. The Board have now sanctioned 
the acceptance of the tender of the Thames Ironworks and Ship- 
building Company for carrying out the work at £4,926. 


Monte Video Gas Company.—The Monte Video Times states 
that the Municipal Director of Public Works, Seficr José Serrato, 
has made a proposal to the Municipality recommending the total 
substitution of electric for gas lighting in the squares and large 
Ja spaces of the city. Señor Serrato points out that the Monte 

ideo Gas Company holds a concession for the public lighting of 
the city, and that the extinguishment of the privileges thus con- 
ferred, ‘‘apart from the improvement it would effect on public 
lighting, would be a source of revenue to the State, since it would 
annul the decrees of October, 1887, under which the Company are 
allowed to import raw material, apparatus, and utensils for gas 
manufacture for the public service free of duty.” The proposal 
has been referred to a special committee. The National Electric 
Light Company is, it is stated, now virtually a municipal property, 
Señor Serrato being one of its directors. The Monte Video Times 
states that the proposal is intended to injure the Gas Company 
to the benefit of the Electric Light Company, and is, in fact, an 
attack on English capital, 
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Post Office Technical Examinations.— The Postmaster-General 
announces that with a view to encouraging telegraphists to gain a 
technical knowledge of telegraphy, one double increment will be 
granted in lieu of the next ordinary increment to telegraphists 24 
years old and upwards, who pass an examination in technical tele- 
graphy, provided their conduct and qualifications in other respects 
are satisfactory. This double increment is not retrospective, and a 
claimant has to provide a certificate in the elementary stage of the 
Science and Arts Department examination in magnetism and 
electricity, and a certificate in the ordinary grade of the City and 
Guilds Institute examination in telegraphy and telephony. Where 
facilities do not exist for obtaining these certificates, the claimant 
will have to pass a Departmental examination in (q) the elementary 
facts of magnetism and electricity; (b) the mechanical construction 
and electrical connections of the simpler forms of telegraph appara- 
tus worked by hand, including double current duplex ; (с) the prin- 
ciples involved in this apparatus ; (d) the character and removal of 
common faults in the apparatus and in circuite ; (е) Ohm’s law and 
its simpler applications. These Departmental examinations are to 
be held periodically, and certificates will be issued. 


Receiving.— George Fowler, who was recently convicted at the 
Central Criminal Court of receiving a quantity of electric light 
cable and other electrical apparatus, was brought up this week for 
sentence. The Recorder bound the prisoner over in his own rocog- 
nisances in the sum of £50 to come up for sentence if called upon. 


Rowley.—At a meeting of ratepayers held at Old Ifill on 
Monday, a resolution was passed in favour of the proposal of the 
British Electric Traction Company to construct an electric tramway 
or light railway from Old Hill to Five Ways, Cradley Heath. 


Shoreditch (London).— The Electric Lighting Committee of the 
Shoreditoh Vestry are making efforts to be in а position to commence 
the supply of electric current on Commemoration Day. Lord 


Kelvin has been invited to perform the inaugural ceremony in 
Jubilee week. 


St. Pancras (London).—At the last meeting of the Vestry the 
annual report of the chairman of the Electricity Committee (Mr. 
E. Cox-Sinclair) with an appendix by the chief electrical engineer 
(Mr. Sydney W. Baynes) was presented. Dealing with the 
subject of loans, Mr. Cox-Sinclair strongly animadverted upon the 
niggardly policy displayed by the London County Council in 
dealing with this matter. The Council had spent a large amount 
of their own time and that of the Vestry's officials in dealing with 
trifling details, and hence they found themselves (in May, 1897) 
without loans which should have been completed in 1895, thereby 
causing considerable loss and inconvenience to their electricity 
undertaking. They had been compelled to borrow largely from 
their bankers, and had at times to pay heavy interest. He then 
referred to the financial results of the past year's working. an 
abstract of which has already appeared in The Electrician. 

Sunderland.—A syndicate of local gentlemen has been formed 
with a view to organising an electrical exhibition in Holmside, 
Sunderland, on somewhat similar lines to those of the recent New- 
castle exhibition. Mr. H. W. Pinkney has been appointed 
treasurer and Mr. J. Henderson architect for the scheme. The 
main portion of the corrugated iron building used at Newcastle has 
been acquired, and a site his already been selected for the building. 


The Danube Cataracts.— According to a recent report from 
H.M.'s Consul at Belgrade (Mr. R. Macdonald), a German engineer 
has secured the exclusive right to utilise the Danube cataracts for 
the generation of electric current. It is stated that arrangements 
are іп contemplation for developing 6,000 H. P. on the Servian 
Danube, and 15,000 н.р. at the Iron Gates. 


PATENT RECORD. 


d 


A record of Applications for Patents and Patent Specifications Published 
ts compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, P. C, from whom any information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 


Nore.—The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications, 
The names within parentheses arc those of communicaters of inventions, or 
where completa specifications accompanies application an asterisk ix suffixed. 

April 20, 1897. 
9,878. J. A. SiXcraig, London. Improvements in incandescing electric 
| lampe. 

9,879. E. Wirsox. London. Improvements in and connected with electric 
railways or tramways. 

9,913. E. ManckwALD. London. A manufacture of electrodes for electric 
accumulators. " 

9,914. E. MaRckwALD. London. A manufacture of electrodes for electric 
accumulators. * 


9,967. 
9,968. 


10,019. 
10,040. 


10,051, 


10,056. 
10.057. 
10,062. 


10,085. 
10,086. 


10,120. 
10,121. 
10,168. 
10,187. 
10,197. 


10,231. 
10,232. 
10,250. 


10,264. 
10,263. 
10,279. 
10,280. 


10,295. 
10,520. 


10,339. 


10,411. 
10,429. 


10,439. 
10,444. 


10,451. 
10,458. 
10,484. 
10,494. 


10,505. 
10,521. 


10,530. 


10,582. 
10,612. 


10,629, 


10,654. 
10,680. 


April 21, 1897. 
E. Porter. London. Improvements in telegraphic transmitters, 


J. Н. K£RRIDGR. London. Improvementa in or relating to the 
electric control of gas. 

April 22, 1897. 

J. M. Burnetr. London. Electric are lamp. 

G. C. Marks. London. An improved coupling for attaching elec- 
tric wire conduits to junction boxes. (J. P. Coghlin, United 
States. ) 

L. Massos, London. Improvements in or connected with holders 
for incandescent electric lamps. (Date applied for under Patents, 
&c., Act, 1883, sec. 103, Sept. 24, 1836. being date of application 
in France). 

W. B.CrgvkLAND.. London. Improvements in rail-bonda for elec- 
tric railways, and in the method of making the same.* 

T. Jones. London. Improvements in electric pendulum indicators, 

J. G. Dixos. London. Improvements in electric bells and the like. 

F. P. LigskcaNc. London. Improvements in electric arc lamps. 

Н. FéTrERER,. London, Electric hair drier. 

April 23, 1897. 

C. B. CNAWSHAW and C. W. Hitt, Dewsbury. Improvements in 
reversing switches for electric motors. 

C. B. CrawsHaw and C. W. Нил. Dewsbury. Improvements in 
switches for electric motors, 

J. GivriANi, London. А new or improved mode of long-distance 
telephoning and in apparatus therefor. 

J. H. SHELDRAKB and J. TOURTEL London. Automatic appa- 
ratus for cutting off a supply of gas water or electricity. 

L.BoupnEAUX. London. Improvements in or relating to dynamo 
and like electrical contact brushes.* 

April 24, 1897. 

J. Ермохвох, Halifax. Improvements in electric are lamps. 

C. BaLukigwicz. Berlin. Telephone systein. 

W. P. THomrson. Liverpool. Improvements in or connected 
with apparatus for the production and consumption of acetylene 
gas. (The Deutsche Acetylengas- Gesellschaft mit beschr. iukter 
Haftung, Germany.)“ 

W. A. BoksB. Liverpool. An improved process for the manu - 
facture of accumulator plates.“ 

J. D. R. Brat. London. Improvements in and relating to 
electric motors and dynamo electric machinery. 

A. E. Aux. London. Improvements in galvanic batteries. (Carl 
W. Hertel, Germany.) 

Е. EcaER. London. Improvements in electric incandescence 


lamps. 
April 26, 1897. 

J. Busssy. Chorley. An electrical advertising balloon. 

M. Suerret, London. Improvements in the manufacture and 
roduction of bodies for use as filaments in electric incandeacent 
amps, or for making hooda or mantles for incandescent gas 
lighting, or for like purposes. 

J. A. Мӧрвг. London. Improvements in connection with 


telephones. 
April 27, 1897. 

К. S. Keer and Co. Birmingham. A patent “ball light“ fitting 
for use in connection with incandescent and other electric lamps. 

J.D. Grirren and G. S. Sa act. Glasgow. Improvements in under- 
ground conduits or trenches for electric railways and the like.“ 

C. E. Ler. Lincolns' Inn. Improvements in secondary batteries.“ 

R. R. Morratt. London. Improvements in portable electric 
batteries. 

F. S. Brown and J. L. Davies. Cardiff. Improvements in separa- 
ting stable salts by means of diffusion and generating electricity 
direct out of chemical energy. 

A. Goetz. London. Patent electric light glass, abat-jour. 

J. L. DosELL London. Improvements in or connected with 
electric batteries. 

L. L. BonnopalLE. London. Improvements in electric gas lighters.* 

Н. V. James. Manchester. Improvements in electric arc lampe. 

R. Burn. London. Improvements in means and arrangements 
for exhausting incandescent electric lamps, vacuum tubes, and 
similar articles. 

а. Gray. London. Improvements in electrical conductors, 


April 23, 1896. 
F. Guy, Manchester. Improvements in brushes for dynamos 
and electric motors. 
A. J. BourLr. London. Improvements in or relating to electric 
stations and apparatus employed therein, (Xavier Marie Roux, 
Belgium.) 
C. О. Bastian and F. M. Staunton. London. Improvements in 
or relating to pre-payment electricity metere, 
April 29, 1897. 
E. J. Pires. London. Improvement in electric fittings. 
W. J. PooLE. London. An improved holder for contact brushes, 
carbons, or other devices uxed in electrical apparatus, 
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10,705. L. EPsrEIN. London. 
voltaic batteries. 


10,708. E. A. Reeves. London. 
magnetic compaste:. 


SPECIFICATIONS PUBLISHED. 
^" NoTR.—All Specifications can now be obtained at the uniform price of 


` 7,621. ANDREWS. 
| circuits. 
7,760. HEATON and Smita. Double pole switches for electric lighting. 
7,928. MERCIER. , Electric signal indicator. 
8,67. WiLsoN. Magneto electric governing appliance for steam engines, 
Water wheels, and such like apparatus. 
. 6,068. Witson. Magneto electric apparatus for indicating and recording 
purposes. 
8,080. CouwELIN and Vian. Electric accumulator under pressure. 
8,134. Breur. Electrical welding or forging purposes. 
8,185. Еввотт. Method of raising or lowering electric light fittings, ga? 
fittings, and the like. 
8,320. КАввво. Support or bearing for electrical accumulators, or other 
Doce apparatus, having for ita object the minimizing of vibration. | 
8,598. EpmMunps. Electrical resistances. 
* 9,233. WILLEY and SIMPSON. Prepayment mechanism for gas, electricity, 
_ and other meters. 
``9,569. Savers. Dynamo electric шашыл 
9,517. Sykes and HoLLiNs. Electric locking and block signalling on 
railways. 
9,758. Fanta. Floor cloths or carpets for the purpose of electrical 
distribution. 
10,284. PniDMORE, STURGEON and YorKE. Reflector in connection with glass 
bulbs or glow lamps for electric lighting. 
` 10,497. Perry and ToulINvSoN. Electric Traction. 
10,803. Davres. Apparatus for heating by electricity. 
10,948. Brown and Orronb. Automatic gear for making or breaking, or 
both making and breaking, electrical contacts at given times, 
which times may also be varicd at will. 
11,481. Томілхѕох. Driving of machinery, vehicles, boats, and the like by 
E électro-motors or other high speed motors. 
11,730. THompson. (Elektra Galvanoplastische Anstalt H. Feith and A. 
-' Floeck.) Apparatus for producing galvanic’ or electrolytic 
dispositions. 
1897; 


483. STOCKWELL. Electric arc lamps. 
859. ASCHERMANN. Process for the extraction of metallic alloys and 
pure metals by electric heat. 
` 995. Рок. Galvanic batteries. | 
1,158. Scorr and New. Dynamo electric РЕТИ апа 1 i 


Electric switches and apparatus for connecting electric 


1,465. Storm. Perforators for telegraph transumtting ribbons and the 
| like. l ; | 

2,082. Joyce апа DeutHer. Electric furnaces. 

2,692. Linke. Electric fuse for mines. 


2,789. LLOYD. Storage batteries. 


2,953. Corr. Conduits for electric railways uid tramways: 

5,470. Siemens BROS. AND Co., LIMITED (Siemens and Halske). Clamp 
| connections for electrical eonductors. 

3,471. SIEMENS Bros. AND Co., LIMITED (Siemens and Halske). Safety 


cut-outa for electric circuits. 
3,906 ANDRE AND SILBERMANN. Electrically-operated switch tongue for 
| railways and tramways. | О | 

3,973. HEN ER. Are lampe. 


| COMPANIES MEETINGS AND REPORTS. 


West African Telegraph борау (Limited). 


The following report for the year ended Dec. 51 last is issued by the 
Directors of this Company :— 

The revenue for the period amounted to £70,989. 188. 10d., against 
which £17,898. 4s. ld. is charged for ordinary expenses, and £2 ,695. 
6e. 4d. for expenditure relating to repairs of cables, &c. After providin 
.. £797. 188. 7d, for income-tax and £172. 10s. 2d. due to re-valuation of 
currency 
added £1,760. 5s. 8d, brought from the preceding year, making a total 
available balance of £33,186. 5в. Ad. From this balance there has been 
deducted £10,726. 15s. 4d. for interest on debentures, and £13,000 for 
sinking fund, leaving £9,459. 10&, out of which the Directors have placed 
£9,000 to the general reserve fund, and the balance of £459. 10d. is pro- 
posed to be carried forward. 

To fill the vacancy caused by the death of Sir John Pender, the Most 


Hon. the Marquis of Tweeddale has been elected as Chairman of the 


Company, and his Lordship will offer himself for re- -election at the forth- 
coming meeting of shareholders, The auditors, Messrs. Deloitte, Dever, 
Griffiths and Co., also seek re- election. 


assets, there remains a balance of £31,425. 19s. 8d., to which is 


An improvement in plates for secondary | NEW COMPANIES; STATUTORY RETURNS, &c. 
Improvements in and connected with In addition to the inyormation given under this heading, detailed par- 


_ticulars of many of the Companies whose returns appear below will 
be found in “THE ELECTRICIAN " ELECTRICAL TRADES’ DIRECTORY AND 
HANDBOOK, 1897, pages 366-397, dc., dc. 


— — 


ENGLISH VARLEY DUPLEX MAGNET COMPANY ( LIMITED). —This Com- 
pany was registered on May 22, with a capital of £10,000, in £10 shares, 
to enter into an agreement with Richard Varley, the Varley Duplex 
Magnet Company (of New York). and Benjamin Varley, and to carry on 
the business of manufacturers of and dealers in electromagnets, elec- 
tricians, electrical, mechanical and telegraph engineers, dealers in electrical 
appliances, smiths, &c. The subscribers, with one share each, are: 
Benjamin Varley, G. Y. Miils, G. Palmer, T. Eaton, G. Sutherland, L. J. G. 
Smith, T.. Goldthorpe and G. D. Dennis, engineer. The first Directors 
аге: Веп}ашїп Varley (Chairman), Т. Goldthorpe, L. J. G. Smith and G. 
Sutherland. 


TOWNSHEND'S ART METAL COMPANY (LIMITED).—This Company was 
registered on May 10, with a capital of £40,000 in 2,400 Six per .Cent 
Cumulative Preference shares of £5 each and 18, 000 Ordinary shares of £1 
each, to acquire and carry on the business of art metal workers and electric 
light fittings manufacturers, carried on under the style of Townshend and 
Co. „ at Birmingham апа London. 

WELLMAN’S DUPLEX ROLLER BEARINGS SYNDICATE (LIMITED).—Thi® 
Company was registered on May 5, with a capital of £40,000, in £1 shares 
(12,600 preference), to acquire certain patents for improvements in anti- 
friction bearings and in roller-bearings for sheaves and pulleys, and to carry 
on the business of metal stampers, engineers, founders, &c. 


‚ ANGLO-PORTUGUESE TELEPHONE COMPANY (LIMITED). —The annua 
return to April 14 has been filed. 60,000 shares have been taken up out 
of a capital of £75,000, in £1 shares, and have all been issued as fully paid. 

BOURNEMOUTH AND DISTRICT ELECTRIC SUPPLY COMPANY 
(LIMITED). —The annual return to April 27 has been filed. The nominal 
capital is £50,000, ín £5 shares, and 5,725 of these have been taken ир; 
the full amount has been called. . 

COUNTY OF.LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
COMPANY (LIMITED). —The annual return to March 22 has bcen filed. 
The nominal capital is £800,000, in 40,000 Preference and 40,000 Ordinary 
shares of £10 each ; 20,000 of the former and 22,475 of the latter have 
been taken up, and the full amount has been called and paid. 

DIREOT SPANISH TELEGRAPH COMPANY (LIMITED).—The annual 
return to April 15 has been filed. The nominal capital is £95,000, in 
13,000 Ordinary and 6,000 Preference shares of £5 each. 12,951 of the 
former, and all of the latter have been taken up, and the full amount has 
been called and paid. 

DOVER ELECTRICITY SUPPLY COMPANY (LIMITED).—The annual 
return to April 1 has just been filed. The nominal capital is £50,000, in 
5 4,860 of these have been taken up, and the full amount has 

een called. 


EDISON-GOWER-BELL TELEPHONE COMPANY OF EUROPE (LIMITED).— 
The annual return to April 14 has boen filed. The nominal capital is 
£500,000, in £1 shares, and 585,009 of these have been taken up. 570,000 


have been issued as fully paid, and the full amount has been called oa the 


others. 


MAZARRON ELECTRIC LIGHT COMPANY (LIMITED).—The annual 
return to March 18 has been filed. The capital is £15,000, divided into 


‚ 500 Preference shares of £10 each, and 10,000 Ordinary shares of £1 each: 


151 of the former and all of the latter have been taken up, and 9,995 
Ordinary have been issued as fully paid. The full amount bas been called 
and paid on the remainder. 


METROPOLITAN ELECTRIC SUPPLY COMPANY (LIMITED). —The annual 
return to April 12 has been filed. The nominal capital is £1,000,000, in 
99,900 Ordinary and 100 Founders’ shares of £10 each. 49 900 Ordipary ; 
all the Founders’ апа 12,500 New Ordinary shares have been taken up, and 
2.032 have been issued аз fully paid. "The full amount has been called on 
47,968, and £7 per share on the remaining 12,50) New Ordinary shares. 

NORWICH ELECTRICITY COMPANY (LIMITED).—The anuual return 
to April 28 has been filed; 4,550 shares have been taken up out of a 
с. а £50,000, in' £10 shares ; and the full amount has been called 
and pai 

OGMORE VALLEY ELECTRIC LIGHT AND POWER COMPANY (LIMITED). 
— The annual return to April 6 has been filed ; 710 shares have been taken 
sh of а capital of £10, 009, in £5 shares ; ; and the full amount has been 
са 

OXFORD ELECTRIC COMPANY (LIMITED).—The annual return to 
April 2 has been filed. . The nominal capital is £100,000, in £5 shares, of 
which 8,000 have been taken up. The full amount has been called and paid. 


. RUGBY SCHOOL ELECTRIC COMPANY (LIMITED).— The annual return 


to March 11 has been filed. The capital is £5,590, in £50 shares, of which 


90 have been taken up, and the full amount called and paid. 

SCOTTISH HOUSE TO HOUSE ELECTRICITY COMPANY (LIMITED).— 
The annual return to April 30 has been fried. The nominal capital 
£100,000, in 19,900 Ordinary and 100 Founders shares of £5 each ; 730 
| the former and all the latter have been taken up, and the full amount 
calle 
‚ SHEFPIELD ELECTRIC LIGHT AND POWER COMPANY (LIMITED). —The 
annual return to April 14 has been filed. The nominal capital is £280,000, 
in £7 shares ; 12,104 of these have been taken up, and 4,000 have been 
issued, with £5 share considered as paid. £5 per share haa been called 
on 8, 104, and £$ pe т share on 4, COO. 


CITY NOTES. 
—À 9 

MEMORANDA.— Bank rate, 2 per cent. (May 13, 1837). Price of silver 
27 ed. per oz. (May 27). Consols (23 per cent.) 1138—1134 for money, 
115, 4,—115,, for account; 24 per cent. 1048—1044 (May 27) Stock 
Exchange Settling Days: Console, June 1; Stocks and Shares Continuation 
Days, June 9 and 25; Ticket Days, June 10 and 28 ; Pay Days, June 11 
and 29 ; Mining Share Carry-over Days, June 8 and 25. | 

AMAZON TELEGRAPH COMPANY (LIMITED).—An extraordinary general 
meeting of this Company was held on Friday last week, when we learn 
that authority was given to the Directors to raise (if necessary) £200,000 
of debentures, of which £125,000 wiil at once be offered for subscription. 
The additional capital is required to purchase extra cable, &c., for the pur- 

of restoring communication over the interrupted sections between 
tarem and Manaos. A contract has been arranged with Messrs. 
Siemens Bros. and Co. for £75,000 for the above purpose, and that firm 
are working day and night in order to complete the cable early in July. 
The expedition will consist of a specially furnished cable ship of паві 
draught suitable for working in shallow water, the s.s. “ Faraday (5, 
tons) carrying cablea and acting as a store ship ; also two large steamera 
with coal and a large lighter. It will thus be seen that, at great expense, 
every effort is being mace to give satisfactory telegraphic communication 
between the important cities of Para and Manaos. The Amazon Company 
have had the route again very carefully surveyed, and it is confidently 
hoped that the difficulties, which could only have been discovered after 
experience, will be avoided in the future. The Chairman had the satisfac- 
tion of announcing to the meeting that the Brazilian Government had paid 
the subsidy for the quarter ended March last, no delays having occurred 
except those due to the usual formalities having to be complied with, 
necessarily taking time. 

BRAZILIAN SUBMARINE TELEGRAPH COMPANY (LIMITED).—The 
Directors of this Companv have declared an interim dividend of 3s. per 
share, being at the rate of 6 per cent. per annum, free of income tax, for 
the quarter ended March 31 last, and payable on June 19, The transfer 
books will be closed from June 12 to 18 inclusive. ' 

CALCUTTA ELECTRIC SUPPLY CORPORATION (LIMITED).—During the 
week this Company, which has been registered with a capital of £100,0C0 
in £5 shares, invited applications for 13,500 shares, payable бв. on applica- 
tion, 58. on allotment, and the balance in instalments of £1. The remain- 
ing shares (6,500) have already been subscribed at par. The Company has 
been formed for the pu of acquiring and working a Licence, granted 
to Messrs. Kilburn and Co. by the Government of Bengal for the supply 
of electric current for lighting and power purposes in Calcutta. The 
Licence is for a period of 21 years, and purchasing powers are reserved to 
the Municipality on the expiry of the concession. A contract has been 
entered into with Messrs. Crompton and Co. for the erection and equip- 
ment of an electricity station, capable of supplying current to the equiva- 
lent of 60,000 8 c.p. lamps, for the sum of £65,000. Messra. Kilburn and 
Co. will act as managing agents of the Company in Calcutta, and 
Mr. К. A. Scott Moncrieff has been appoiuted resident engineer. 
The Directorate includes Col. A. J. Tilgate, R.E. (Chairman of the 
Hove Electric Lighting Company), Mr. Е. Boulnois. М.Р. (Director 
of the Westminster Electric Supply Corporation), Mr. Harrison 
Hayter, С.Е. (a Past President of the Institution of Civil Engineers), Mr. 
Stephen P. W. V. Luke (late Deputy-Director-General of Telegraphs in 
India), and Sir О. L. Mouleworth, K.C.I.E. (late Consulting Engineer to 
the Government of India for State Railways). The Secretary is Mr. F. R. 
Reeves, and the Lundon offices are at Mansion House-buildings, E.C. The 
lists were opened on Monday and closed on Tuesday afternoon. As Cal- 
cutta is a city with a population of about 850,000 the Company anticipate 
a considerable demand for current, both for public and private lighting and 
for motive power purposes. We learn that the first batch of letters of 
allotment and regret in this issue have been posted. 

CITY AND SOUTH LONDON RAILWAY COMPANY.—The traffic returns 
of this Company for the week ended May 25 were £958, against £893 in 
the corresponding week of 1896, an increase of £65. The total receipts 
for the half-year amount to £21,461 against £19,693 for the corresponding 
period of 1896, an increase of £1,768. | 

EASTERN, ANDERSON AND GOOLDEN (LIMITED).—Letters of allotment 
in the recent issue of £150,000 £44 per cent. First Mortgage Stock by tbis 
Company have been posted. 

ELECTRIC CONSTRUCTION COMPANY (LIMITED).—A drawing of Six per 
Cent. Second Mortgage Debentures of this Company will take place on June 
3, at the offices of the Electric and General Investment Company (Limited), 
1 and 2, Great Winchester-street, London, Е.С. 

ELECTRIOITATS GESELLSCHAFT HELIOS (COLOGNE).—The Directora of 
this Compeny have decided to issue new shares to the extent of 4,000,000 
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with а capital of 20,000,000 marks (£1,000,000) for the purpose of financing 
electrical projects. 
HASTINGS AND ST. LEONARDS-ON-8EA ELEOTRIC LIGHT COMPANY 
(LIMITED).— The ordinary general meeting of this Company was held at 
the Queen's Hotel, Hastings, on Tuesday, Mr. F. A. Langham presiding. 
The report stated that the accounts show an increase in income of nearly 
£1,000. The demand for current was increasing, but the Company were 
unable to obtain an increase of capital, either to the extent or at the rate 
of interest they desired, for the purpose of carrying out extensions. The 
balance against the Company had been reduced from £667. 8e. 9d. to 
£116. 2s. In moving the adoption of the report and accounts, the 
Chairman referred to the determination of the Corporation to take over 
the public lighting, but he did not know whether they would be in а 
position to take it over by June 30, or whether they would desire the 
Company to continue the contract until the municipal station was in 
readiness. The motion was agreed to.—At an extraordinary meeting 
held ‘subsequently for the purpose of considering the proposed sale 
of the undertaking to the Corporation, the Chairman gave an ac- 
count of the negotiations which had taken place and the offer to 
sell the concern for £58,000. He would not have advocated the proposal 
if they were in a position to raise money at 3 or 4 per cent., but seeing 
that there must be a constant demand for additional capital, which they 
could only raise at 5 and 6 per cent., he thought it would be wise, if the 
Corporation would give them enough to put their mon back into their 
ockets, to sell. It would be handing over what would prove a great 
efit to the ratepayers. The Corporation did not wish to carry out the 
purchase until March 5186 next, and the Company would carry on the 
business till that time, the Corporation undertaking that whatever was 
spent on capital, with the sanction of their engineer, would be repaid. He 
moved a resolution authorising the Directora to enter iato a provisional 
contract for the sale of the undertaking for £58,000, and tocarry the same 
into effect in the manner and at the time they thought proper. The 
motion was carried. 


JAMES HINES AND SON (LIMITED).—At the recent meeting of this 
Company, who are manufacturers of electric light and gas fittinga, at Bir- 
mingham, the Chairman (Mr. Joseph Hinks}, in moving the adoption of 
the report, which recommended the payment of а balance dividend sufficient 
to make а 10 per cent. distribution for the past year, said that during ita 
existence the Company had had only two bad years, and the introduction 
of the electric light and incandescent lights was responsible for these. The 
business was, however, progressing in a satisfactory manner, and he con- 
sidered their future prospects favourable. The motion was agreed to. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 23rd inst. amounted to £1,386. The 
amount for the corresponding week last year was £1,178. Increase £208. 

REUTER’S TELEGRAM COMPANY (LIMITED).—At the general meeting 
of this Company, held on Wednesday, the Chairman (Admiral Sir John C. D. 
Hay) expressed gratification at, the satisfactory character of the report. The 
profit was only £90 lesa than in 1895, and the reserve had been increased 
to £20,000. The Company had endeavoured to maintain the high 
standard of ite service, and he thought that its efforts had been suc- 
cessful. Present appearances poioted to their being able to earn a satis- 
factory dividend this year also, but they must not be disappointed if the 
results were not so favourable aa in 1895 and 1896, when telegraph busi- 
ness was good. 

RUSTON, PROCTOR AND CO. (LIMITED).—The report of the Directora 
of this Company states that owing to the disastrous state of affairs in 
South Africa, the failure of the harvests in South America and Russia, 
and to the unusually keen competition of English and foreign makers, the 
result of the past year's working has not been so satisfactory as heretofore. 
After paying debenture interest the Directora propose to pay a dividend 
of Зв. per share, making, with the interim dividend already paid, 8+. per 
share, or 4 per cent. for the year. A sum of £2,626 has been set aside for 
depreciation of plant and machinery, and £2,024. 15s, 2d. is carried forward. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
ordered 20,000 Five per Cent. Perpetual Preference shares (No. 15,001 to 
35,000) of the City and South London Railway Company, and the further 
issue of £253,586 sterling Four per Cent. 500-Year,Debenture Stock of 
the Commercial Cable Company, to be quoted in the Official List. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company’s traffic receipts for the week ended 21st May (after deducting 
17 per cent. of the gross receipts payable to the London Platino- Brazilian 
Telegraph Company (Limited) were £2,162. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LIMITED).—An 
extraordinary meeting of the shareholders of this Corporation is to be held 
at the offices, Eccleston-place, Belgravia, S.W., on Wednesday, June 2, at 
11 a.m., when resolutions relating to the capital of the Company and its 
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marks (£200,000). The Company also propose to form a new company | denomination are to be considered. : 
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BRUSH INDUCTOR де 
ALTERNATOR Ё 


(MOR DEY’S PATENT). 


m 


DURABILITY GUARANTEED. H 
NO MOVING COIL WHATEVER. | еа 
HIGH EFFICIENCY. N 
PERFECT PARALLEL WORKING — MESS 
WILL STAND SHORT-CIRCUITING.. -——— \ — 
The Leading Machine on the v = W à 
Continent. 


Large Orders in hand for English 
Stations. 


Send for Lists to— 


THE BRUSH ELECTRICAL ENGINEERING CO. Lt 


49, Queen Victoria St., 
ы, LONDON, E.C. 


— GENUINE —— 


ULCANIZE Ер 
FIBRE 


SHEETS 
TUBES 


RODS PACKINGS 
STAPLES SHIELDS | 


MOSSES &MITCHEL 
68.69.70 & 71 | 
A | CHISWELL STLONDONEC 
BY тетте LIGHT — 
Ae PILLARS. 


D BRACKETS. CARRIERS. руде 


VALVES | 
WASHERS. 


DAILY (Price 1d. 


TENDERS ano GONTRAGTS. 
\ ARACEN TS 


The New London Daily Paper. 
Contains :— 
?G. ASGOW. 


L THE CONTRACTS OF THE DAY. 
Including :— 


= 


ELECTRICAL AND ENGINEERING 
REQUIREMENTS OF THE WORLD 


ә 
Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publisher 
Subscriptions :—3 


93. 9d. ; 6 months, 19s. 6d. ; 12 months, 39s 
t free. Single Copies 1d., post free 1 


id. 
ADVERTISEMENT RATES ON APPLICATION 


BOUYERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bourerle Street, B.C. 
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MUERE ЕЯ а Л Cac masa е Obed = E EE 
ТНЕ EASTERN TELEGRAPH COMPANY'S SYSTEM AND iTS GENERAL 
.JSONNEOTIONS 


EASTERN 3 СОНАН" 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN. 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
Schar. TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE- TELEGRAPHEN — 


By DIREOT TRIPLICATE CABLES, to ry d. Portugal, Gibraitar, Malta, Egypt, Aden, 

and india. | 

By DIREOT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil , Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, . New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplioate), 
Lourenço Marques (Deiagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Acora, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
‘and Manila. „„ т RELAIS 

Telegrams should be sent from the Company's Stations— 
LONDON-— II, OLD BROAD STREET, E. G.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
. STREET, 8. W.; 206a, WINCHEST ER HOUSE, E. C.; 87, HOLBORN VIADUCT, E. C.; FOREICN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange SUME 
GLASGOW —141, BUCHANAN BTREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, 8 Dardanelles, Tenedos, Salonica, pe rye v^ 1 Candia воно, Сапеа, віна, 
‘Rhodes, Trieste, Corfu, Zante, Patras, а 3 + halonia, В апга, Tinos, Andros, Zea, and 
he Gree 


This Company’s Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


cc 
м una nei ston € VIA. EASTERN? "ео br 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
87, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 50, Old Broad Street, E.O, By Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPHCLAL VITIR HS. 


DIRECT OVERLAND TELEGRAPHS 


ООХМЕС ED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 

MENTS, CHINA, MANILA, COCHIN OHINA, JAPAN, JAVA, AUBTRALIA, NEW ZEALAND, NEW 

CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTIN OPLE, AND OTHER PLACES IM 
TURKEY AND THE EAST GENERALLY. | 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 

VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 

WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 

ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 

over every Message. 


essages are accepted аі the Company's Offices— | 
LONDON: 18, Old f Broad Street, E.O., 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, B. O. 
LIVERPOOL: African House, 6, Water Street. 
MANCHESTER: 60, Spring Gardens. 


Where receipts are given gratis for the charges made and whence messages a are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED ~ VLA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Vis.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company's Stations or Head TOP 18, Old Broad Street, London, ео 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., it, E.O. 


 BROWNINGS PRESERVATIVE ENAMEL PAINT, 


IN ANY COLOUR OR TINT. 


READY MIXED. USEARLE AT ANY TIME. For GHI STEAMERS, YA YAOHTS (Inside or outside) LAMP-POSTS (eas and Electric), 
and for ALL PURPOSES where а hand and washable surface із essen Has stood years of rough wear 


THA INDESTRUCTIBLE PAINT resists the action of acids and alkalies. Invaluable — Roofing, Gas Tanks, ёс 
‚ LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OY TEMPERATURE, бе. 
BROWBINQ'S PBESERVATIVE ANTI-FOULIBG COMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "er damp Walls.” 


Prevents decay and makes perfec HAA Weatherproof Stone, Marble, Erick, Cement, Plaster, ёс. The only solution used on OLE . RAS NEEDLE 
which has been preserved by it 18 YEARS. 


THE PAINTS and the SOLUTION SECURED the HICHEST AWARDS at each of the EXHIBITIONS — 


FISHERIES, BFALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: '' WEATHERP'ROOF LONDON.” 


EPPS’S COCOAINE. Duncan Wallet and Co., 
HANTS, 
WE M Shippers of Wines, Spirits, Teas, Coffees. Go., in Bond. 
The choicest roasted nibs (broken up beans) ‹ „Йә. natural Cocoa, з 774, FENOCHU CH STREET, LONDON, E. C. 


п being Xs ote d t: powerful hydraulic pressure give fi иа he г 

` ехосвв of oil, | >= wing ла: ure а finely fi flavi area T дег“ Coct nino, | Special Arrangements made for supply of Telegraph Stations d: Cable Steamers abroad 
a product which, zh n pn 'pared with boiling wi. iter, a the m. Meesrs. D. W. & Co. supply Рош аш Bonded Stores to the CABLE STEAMERS 
—— of tea, of which it is now, w vith many, beneficially t king of scvcral Companies, a RIOUS STATIONS of the EASTERN, rire 
the place * active principle being a ‘tle nerve stimula nt, AND SOUTH AFRICAN, and EASTERN EXTENSION, AUSTBALASIA 
supplies the needed ene ergy without un luis y exciting the “syste m, — CHINA TELEGRAPH COMPANIES, and аге prepared aN уш кака, S icclalls 

Sold only in labe Ме dà Ti favourable terms on shortest notice. eee a No. 602 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 
LINE, STAR NAVIGATION CO., Messrs, GEORGE THOMPSON & Co., Messrs. LAMPORT & HOLT, Messrs, MILBURN è C0., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Salling Vessels. Agents at all the Principal Ports, 


^. Particulars, Circulars, and Testimonials will Le sent in answer to ap] lication made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, уд GARIR ST, LONDON, E. 


"UY 20 


: OLEOPATRAD NEEDLE .- 


TELEGRAPHIC ADDRESS: KIRKALDY LONDON. 
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THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY ш: 
THE AFRICAN DIRECT TELEGRAPH COMPANY, ито, «=> 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


——— —— $6 66 99999690699 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRIOA. 
CAPE COLONY. ‘NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


| EAST COAST. 
ZANZIBAR, SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay) MOMBASA. 


BAGAMOYO. DAR-ES-S 
| WEST COAST. 
BRITISH | PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA, LO (ses — 
A. 0 ovo’. 
rre oe GABOON. 
. S. THOME. WHYDAH. 
BRASS. LOANDA. | GE 
BONNY. BENGUELLA. GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. — CAMEROONS. . 
Books of Forms, Tariffs and all Information can be obtained at the Company’s Head Offices, Winchester House, 60, Old Broad Street, E.C, 
By order 
Н. E. PLANK, Secretary, © GEORGE DRAPER, Secretary, I. OAMBBOOE, Secretary, 


Avnioan - "”івиот TRLEGE IE Оов pany, ÉasTERN. AND s Arnican Teczesare ——— WST Arion Trrxenarn Company. 
| MPANT, | 
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THE BRATILIAN SUBMARINE ТЕРЕ COMPANY, In. 
THE WESTERN = BRAZILIAN TELEGRAPH C0., In. 


RHE above Companies connect the Continent of Europe with that of South 
America ‘by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vinoent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co., Ltd, 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Oables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word: 


s. d 8. 4. 

Madeira — с — = - 1 2 Argentine Republic—All Stations ~ 14 6 

Оаре Verde landa Vincent — — — : : Paraguay—All Stations = = 4 6 
T 0 ous sas a „© 

33 a Tm 2 Т Z x 3 6 Bolivia—All Stations om om Lond ше ' om 2 6 2 

„ <All other Stations . „ . 4 6|Ohili—AIl Stations - x = = 6 8 

Uruguay All Stations —ö œ é 6 Perun—All Stations us. эш Сы че ш С 9 


000006 


Taciff-Oards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” 


Bv Озркв, 
BIOHABD OOLLETT, Secretary, | 
Braziuian Бов»амив Tauzenarn Oo, Wircnestax House, Orv Broan STREIT. 
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« "COMMERCIAL." 
THE LEADING ATLANTIC CABLE COMPANY. oh S 


A TLEAN T LG 


A BERMUDA 


THE CREAT SUBMARINE AND LAND TELEGRAPH SYSTEM. - 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The COMMERCIAL'S THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Pacific Railway Telegraphs 
for all important places in Canada, from the Atlantic to the Pacific; the ONLY COMPANY having Lines in British Columbia. The '* COMMERCIAL” Company's 
Cables landing in New York City and near Boston ccnnect with its OWN SYSTEM of Lard Lines, reaching all parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION ‘f VIA COMMERCIAL,” on use тне COMPANY'S GLOBE TRADE MARK FORMS. 


GENERAL OFFICE: BISHOPSGATE HOUSE, 65 & 56, BISHOPSGATE STREET WITHIN, LONDON, E. c. FREDE. WARD, MANAGER IN ENGLAND. 
BARING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


HEAD OFFICE: 253, BROADWAY, ^" NEW YORK, U. S. A. 
JOHN W. MACKAY, PRESIDENT. GEO. G. WARD, VicE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, Secretary. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE. OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 n of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXICO and CENTRAL and SOUTH AMERICA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
aud WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


mE ALL POINTS in the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


di ensure the Direct and TURPE Transmission of Messages from any Telegraph Office to all places in the Western паны 
they should be marked 


“Via Western Union.“ ups wil be transmitted 


The Offices of the Compan 
i Great Batali ompa | 252, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.G. 
pini a 5 


40, MARK LANE, LONDON, Е.С. 2, 2, NOR RTHUMB NUE, LONDON, W.C. |.1, PANMURE STREET, DUNDEE. 

21, YAL EXCHANGE, LONDON, Е.С. As EXCHANGE BULL BUILDINGS LIVERPOOL. 106, GEORGE 8TREET, EDINBURGH. 

y FENCHURCH STREET, LONDON, Е.С BALD DWIN ST., BRISTOL, EXCHANGE BUILDINGS, LEITE 

74 FFINGHAM HOUSE, ARUNDEL ST., STRAND, GORRON 8 1642785 кл 7, ROYAL EXCHANGE, BANK 8T., MANCHESTER, 
LONDON, W. C. 0, Fo R 8 È, RADFORD. 1, SIDE, NEWCASTLE-ON-TYNE. 
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BROCKIE-PELL ARC LAMP 


(LIMITED), 


Эт, Queen Victoria Street, LONDON, E. C. 
Telegrams : “ ILLUMINERS, LONDON." Telephone No, “ Bank 294, 


OWNERS OF THE PATENTS ~ SOLE MAKERS 


of the well-known 


BROCKIE-PELL ARC LAMP 
as used by 
H.M. GOVERNMENT in numerous Departments (OVER 1,000 LAMPS). 
COLONIAL and FOREIGN GOVERNMENTS. | UPWARDS о? 20 RAILWAYS. 


OVER 40 CORPORATIONS and VESTRIES. | OVER 60 ELECTRICITY SUPPLY STATIONS. 
And by Docks, Harbours, Mines, Factories, Shops, Theatres, Exhibitions, &c., &c., all over the World. 


NOTICE. 
On and after the 1st June, 1897, all 
Lamps issued by this Company will 

bear our Trade Mark 


“BROCHIPE L.“ 


сюе —-——.—. .———— — 
— MÀ —— с M — a ————M Ä ———À ————— — ——À 


WESTERN ELECTRIC COMPANY, 


MANUFACTURERS OF 


TELEPHONES, 


79, Goleman Street, London, E.C. 


Chicago, New York, Antwerp, Paris and Berlin. 


THE NEWTON ELECTRICAL WORKS, Ltd., Taunton, England. 


SOLE MAKERS OF 


se езы Zh + “TAUNTON ’’ 
“+ .DYNAMOS+- MOTORS 
— г Р mmm Telephone No. 9. сете “ARC” TAUNTON. 


The Most Efficient and Durable | COAL SA ла F URNA GE BARS " 


Non-Condueting Covering in the 

World. 

HOUSE'S Dry-as-Snuff 
Boiler & Pipe Coverings. 


- HOUSE 8 k ; One Ton Covers 500 Square Feet. No alteration. Fit any эне and all types of 5 а ады Stations, 
№ w 1 No Shilled Labour Required. Quicker Generation of Steam. Cost about same as ordinary Я 
i к DRY- AS-SNUFF € q 


QQ QQ Also Makers Circular Sets supplied. 


[шин CONDUCTING A — HOUSES ELECTRIC CEMENT CO., | U No. 2 AIR CHANNEL SMOKE CONSUMING BARS (,27/«:. 
Г, le А rrwmmroor. "^ | Apply: CLARKE & CO., Forest Rd., Nottingham. 


U 
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G.E.BELLISS = Со 


ESTABLIOHED 1852. р-р. SEW Es. LIMITED. 


Ledsam Street Works, BIRMINGHAM. 


London Office: WESTMINSTER CHAMBERS, 9, VICTORIA STREET, S.W. Telegraphic Address: '* BELLISS BIRMINGHAM.” 


. MANUFACTURERS OF... 2 8 


DOUBLE-ACTING, QUICK REVOLUTION VERTICAL ет 


SIMPLE and COMPOUND, OPEN and ENCLOSED. 


— FOR — 
ELECTRIC LIGHTING. 
INDEPENDENT CONDENSING PLANTS. 
AIR and CIRCULATING PUMPS. 


— $$ 


i "Hu 


rh 
© ^ 

p IN р. - > 

gi ғ S v 


^" - j а 


Speciality— 
SELF-LUBRICATING QUICK REVOLUTION 
ENGINES, 


One, Two, or Three Cranks of any Power. 


— — a 


eee "Жү 


Before Ordering, Write for Catalogue. en = Rom T CHE "fis dog m [чыё б 


CEN Tapas ETE А T 
THB BNGINBBRING TELEGRAPH CODB USED. 4 шшш айн. 
TAN DEM COMPOUND SELF- L1 BRIC ATING ENGINE AND DYNAMO. 


N. C. 8. 


(NAL DER CRAWLEY SOAMES) 
The N. C. ©. 


HIGH INSULATION TEST SET. 


Consisting of D’Arsonval Galvanometer with special short-length 
Reading Eye-piece and Scale, full Set of Shunts, 100,000 Ohm Coil for 
determining constant, and all necessary Switches and Terminals. 


FOR INSULATION MEASUREMENTS 
IN THE STREET AND ELSEWHERE. 
Measures by direct deflection up to 80,000 Megohms, with an 
E.M.F. of 100 Volts. 


No Lamp Roqulred. 


Reads in broad Daylight, or with а neighbouring Gas Lamp or Candle at Night. 
Thoreughly Portabio. 
Weight (without Tripod) 25lb. Dimensions 16]in. by 123in. by 7#in. 
Price, with Tripod, G25. 
WRITE FOR CATALOGUES OF TESTING INSTRUMENTS. 
SPECIAL LiST OF STATION ENGINEERS’ AND CONTRACTORS’ 
INSTRUMENTS CAN BE HAD ON APPLICATION. 


THE DAVIES MOTOR СО., Lid., succcssors to 


` NALDER BROS. & GO., 


is, RED LION STREET, CLERKENWELL, LONDON. 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON.” 


WHEATLEY KIRK, PRICE & COULTY 


(ESTABLISHED 1860) 


Eieotriont Auotioneers, Valuers, 


AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 
TO ELECTRICAL ENGINEERS. 


THE METROPOLITAN ASYLUMS BOARD are prepared 


to receive TENDRRS for LIGHTING the Grove Hospital, Tooting-grove, 

Lower Tooting, S. W., by means of ELECTRICITY, according to Drawings, Specifi- 
cations and Conditions of Contract prepared by Mr. A. Неше! Tiltman, Architect, 
of 6, John-street, poe ae „W. C., where the Drawings may be seen, and a copy 
of the Specification and Form ot Tender obtained, on and after Saturday, 12t 
June, 1897. between the hours of 16 a.m. and 5 p.m., upon payment of a deposit of 
£10 in gold or Bank of England Notes, which amount will be returned to persons 
sending in bona fide Tenders and returning the 8 cations. $ 

Tenders, sealed and endorsed ‘‘ Tender for tric Lighting, Grove Hospital, 
must be delivered at the Chief Office of the Board, Norfolk House, Norfolk-street, 
Strand, W. C., not later than 10 a.m. on WEDNESDAY, the 23rd June, 1897 

The Board do not bind themselves to accept the lowest or any Tender. 


By order, 
(Signed) T. DUNCOMBE MANN, 
Clerk to the Board. 


Chief Office, Norfolk House, 
Norfolk-street, Strand, W.C., 2nd June, 1897. 


COUNTY BOROUGH OF BRIGHTON. 


TO CONTRACTORS AND OTHERS. 

NOTICE is Hereby Given that the COUNCIL of the said County Borough will re- 
ceive TENDERS from such persons as may be willing to enter into a Contract for 
the Completion of the ELECTRIC LIGHT WIRING, &c., of the Municipal School 
of Science and Technology, Richmond-terrace, Brighton. 

The Drawings may be seen at the Office of the Borough Surveyor, Mr. F. J. C. 
May, C.E., at the Town Hall, Brighton; and Specifications and Forms of Tender 
may be obtaiped, after the 5th June next, at my office, at the Town Hall, Brighton, 
dl көн of One Guinea, which amount will be refunded on receipt of a bona fide 


er. 
Sealed Tenders, addressed to me, and endorsed ‘Tender for Electric Lighting 
Muni 1 School of Science and nology," must be left at my office, at the 
Мыш all, before 10 o'clock in the forenoon, on MONDAY, the 14th day of June, 
Power is reserved to reject the lowest or any Tender. 
FRAN 


CIS J. TILLSTONE, Town Clerk. 
Town Hall, Brighton, 31st May, 1897. 
poROoUGH OF BLACKPOOL. 


CONTRACT FOR CARBONS. 

The CORPORATION invite TENDERS for the SUPPLY and DELIVERY, 
carriage paid, at the Corporation Electricity Works, Blackpool, as and when re- 
d ooo up to the 31st, Marc , 1898, of about 90,000 Cored Carbons, 18 m/m 12in. long; 

000 Solid Carbons, 13 m/m 7in. long; 10,000 Cored Carbons, 18 m/m 12i. long, 

gag eco eie се ра ah le be t free of charge to the undersigned 
es, for urposes, shou sen charge e unde e 

not Rater than Saturday, Ine 12th inst. Each sample must be labelled with а nom- 

no evidenos of the sender's name or address, otherwise it will be 


ME Successful Tenderer wfff bé requfred to enter Intó a cotitract for tiie math. 
— со the ualities according to samples and for deliveries within seven days 
m of orders. 
Tenders, endorsed '* Carbons,” should reach me on or before FRIDAY, the ish 
inst. No Tender will be ee receded by samples as above mentioned. 


ВТ. С. QUIN, Borough Electrical Engineer. 
Corporation Electricity Works, 
Blackpool, 2nd June, 1897. NE 


COUNTY BOROUGH OF HALIFAX. 


ELECTRIC TRAMWAYS. 
The CORPORATION invite TENDERS for the SUPPLY of :— 
» GENERATORS and MOTOR-GENERATORS. 
2 
8). 


ACCUMULATORS. 
EUECTRICAL EQUIPMENT of CARS. 
ed from Mr. T. P. Wilmshurst, Borough Electrical 


Specifications be obtain 
еы nt of 21. 1s. for each section, which 


rhe: Foundry- street, Halifax, on ра 
will be refunded on receipt of a bona fide Tender. 
Sealed Tenders, endorsed Tender for , must be delivered to me not later 
than 10 a.m. on MONDAY, June 21st. 
The Corporation do not bind шепнен to oe pt the lowest or any Tender. 
y order, 
KEIGHLEY WALTON, Town Clerk. 


Town Hall, Halifax, Ind June, 1897. 
GLASGOW CORPORATION. 


ELECTRICITY DEPARTMENT. 
The GLASGOW CORPORATION invite TENDERS for the SUPPLY of (1) 
BATTERY REGULATORS, and (2) ARMOURED CABLES for Street Mains. 
es of the Specification and Forms of Tender may be obtained on application 
to Mr. Wm. Arnot, the Electrical Engineer, 75, Waterloo-street. 
Sealed Offers, endorsed Tender for Battery tors," or Tender for Cables," 
кше to the Subscriber, will be received by on or before MONDAY, the 
une, 
The Corporation do not bind themselves to accept the lowest or any Offer. 


J. D. MARWICK, Town Clerk. 
City Chambers, Glasgow, 20th May, 1897. 


з Gold Medals. 


— ILSA 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prises 
—— PRICE LIST POST FREE. — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.G. 
Telegrams, ‘‘ Turnstile London." Telephone, 65188 


ei STANLEY 


OHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, POR SALE, AND FOR EXCHANGE, arc inserted in “ THE ELEO- 
TRICIAN " at the following low rates : 


Three Lines and Under b Em m € 
Per Line After 


1s. 6d. 
6d. 


Nine Words to the Line. 
Cash must accompany all orders for advertisements inserted at these rates. 


APPOINTMENTS VACANT. 


ÇITY OF BELFAST. 


ELECTRIC LIGHT DEPARTMENT. 


SUPERINTENDENT OF MAINS, 

The ELECTRIC COMMITTEE have a VACANCY for the above. Applicants must 
have had experience in a cable factory, in the laying and maintenance of electric 
mains, and in the testing of meters and mains. Salary £2. 10s. per week, 

Applications, stating age, previous experience, how soon duties could be oom - 
menced (which date must be as early as possible), ther with les of three 
recent testimoni must be sent to me, endorsed ‘‘ Mains Superintendent,” not 
later than Noon of SATURDAY, чш 2006. 1897. 

CTOR A. H. McCOWEN, Electrical Engineer. 

Central Station, Chapel-lane, Belfast. | 

June 8rd, 1897. 


SITUATIONS VACANT AND WANTED, &c. 


METER READER and INSPECTOR WANTED, duties 
also to include Carboning and Switching on and off Public Arc Lampe. 
wanes 25a. per week with uniform. Application to be sent in not later than 
Wednesday, 9th June, addressed to ALFRED Н. GIBBINGS, Borough Electrical 
Engineer, Bradford. 


WV ACAN CIES occur in High Tension Central Station, sea- 


side in Devonshire, one PUPIL, ope IMPROVER, small ums.—Apply, 
Manager, J. Н. FooKS-BALE, A. i. E. E., M. S. A. Lond., Lynmouth, Devon. 


V ACAN CIES for one or two premium PUPILS in leading 
Electrical and Telegraph Manufacturing Firm, near London.—For terms, &c., 


address V. P. P.,“ Electrician Office, Salisbury-court, Fleet-street, Е.С. 
WANTED, FOREMAN, thoroughly experienced in manu- 
cove 


facture of rubber cables, aud соса organiser; one experienced in lead- 
erred.—Apply, giving full particulars, Blectrician 


to 'ELBCTRIC," 
bury-court, Fleet-street, В.С, 


Office 
WANTED, DRAUGHTSMAN for dynamo and general 
б us work.—Age, references, and salary to Box 2, Post Office, Lough- 


YOUNG ELECTRICAL ENGINEER, passed a 


ren- 
ticeship, with good general knowledge, also arc lamps, desires AGE- 


epi in an electrical firm or electricity supply station. —''F. 8.", The Willows, 
Sunderland... .d ͤ—₄˖⏓—'!V 


TEAM or ELECTRICAL ENGINEER desires ENGAGE- 
MENT under chief engineer, or to take charge of small plant; ten years’ ex- 
p i a references. — Address, 8. H., 20, Formosa-street, Warwick-road, 


—— - 


ARTNERSHIP.—WANTED, to Purchase a Partnershi 
with a firm of Manufacturing Electrical Engineers. — Apply by letter, 
tt BLECTRO.” care of Messrs. Eden Fisher & Co., 6, 7, 8, Clement’s-lane, Е С. 


DOULTON.«. 


MANUFACTURERS OF 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


Pottery for Electrical Purposes. 


A ap d ad "p ap P AP Ap «PP «p PP "PP -P ОР ОР 


LAMBETH, LONDON, S.E. 


c 2 
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WANTED, and FOR SALE. THE VU LG AN 
үү АХ TED, LAMP TOPS, with Platinum, Scrap Platinum, 
DE. . and Co., 29, Ludgate hill, London, E. C., and 256, Ferndale- road, 30 |, r R R bE A Е R Al, | N MI R A i СЕ 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
A. Prise given by Derby and Co., 44, Clerkenwell-road, London, UE ut COMPANY, Limited 
num so 


(Late The Boiler Insurance and Steam Power Company, Limited). 


ECEIVERS.— 600 National Pattern, single pole, eboni 
cases, £10 per 100; 308. а Mes 5 post AR sek эчү d Head Office : 67, KING STREET, M ANCHESTER. 


Ço., Dover. 
WITCH BELLS.—400 National Pattern, telephonic or e 
„5 purposes. £7 per 100; 208. a dozen. Sample pair, post free, 4s. 6d.— Subscrihod Capital, 637 5,000. 
„ Dover. 9 в 
GOWER BELL INSTRUMENTS, 200—Fifty, £20; #5 Boilers and Kngines Insured and Inspected. 
I-A 8 dozen; 208. а pair, carriage pald. —VEREY and Co. Dover. ° | 5. | Employers Insured against Claims under “The Employers 
OHNSON’S TRANSMITTER, 400.—As used by the Liability Aot." 
National Telephone Company, £10 100 308. a dozen. Sample A post Third Party Fidelity 1 51 G Insurance. 
free, 65.—A. VEREY and Co., Dover. . Joint Pollcles issued. Individual Accident Insurance. 


To STOCK BROKERS and others opening offices. — What Upwards о? 40,000 Boilers and Engines under supervision. 
oflers for TWO nearly new MORSE TELEGRAPH MACHINES, Simple and 
Кый E бш t вв е ad .ÿ. M Liit O R, асва 
: » ARD HADFIELD, Secretary. 
UBILEE.—ELECTRIC SEARCH LIGHT PROJECTOR e 


FOR SALE; revolving base; quite new. Will sell cheap.—SECRETARY, 47, 
Upper Thames-street, London, Е.С. 


Upper 2names-sureet, LondoD, Bee 

А CCUMULATOR CHARGING.—C. Н. CALHCART 

and CO., having plant ally аара for this purpose, Charge Cells of all 

sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 

Hire for temporary 9 experimental uses, &с.—3, Dorset-buildings, Salisbury - 
square, Fleet-street, E. C. Telephone No. 65,266.) 


Е.С. 


By LORD ARMSTRONG, C.B., F. R. S., LL.D. 
With Autotype Plates. Imperial 4to. KI. 10s. nett. 


ELECTRIC MOVEMENTS IN AIR 
AND WATER. 


WITH THEORETICAL INFERENCES. 
By LORD ARMSTRONG, C.B., F.R.S., LL.D., &c. 


London: SMITH, ELDER & CO., 15, Waterloo Place, S.W. 


MYDDLETON HALL, ISLINGTON, LONDON, N. 


On THURSDAY, JUNE 10th, 1897, at 8 p.m. 
A. H. PREECE, Esd -, C. D., F. NR. ., 


LECTURE on "TELEGRAPHY WITHOUT WIRES,” 


CLERKENWELL, 


Now made for 200-volt Circuit; Direct or Alternating. 


J. PITKIN, 
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ILLUSTRATED BY EXPERIMENTS. 


x Admission 1s. Reserved Seats, 2s. and 58. 
Tickets of Mr. C. H. PEDLER, 45, Montague Road, Dalston, N.E. 


Manufacturer of 
ELECTRICAL AND PHYSIOAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON, 
OATALOGUES FREE. 


JUBILEE ILLUMINATIONS—ELECTRICAL & LAMP DEVICES. 


Before deciding upon your Design, obtain Prices and Advice from the MAKER, 
JAMES DICKSON, Wire Weaver & Werker, 48, GRAY'S INN ROAD, W.C., 
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WE are informed that Mr. WALTER G. McMann, F. I. C., 


F. C. S., Lecturer on Metallurgy at Mason College, Birming- 


ham, has been selected by the Council to fill the appointment 
of Secretary of the Institution of Electrical Engineers on the 
retirement of Mr. Е. H. Wess. Mr. McMruan will enter on 
his duties towards the end of the year. 


— 


Tur Secretaryship Committee and the Council, we have 
reason to know, were at considerable pains to select a suitable 
successor to the present kindly occupant of the secretarial 
chair, and Mr. MeMiLLAN will, we doubt not, fully justify the 
expectations formed of him by those responsible for his choice. 
On the whole, perhaps, it was wisest to go quite outside the 
ranks of the electrical profession. Much is looked for from 
£he new secretary, and his task will be rendered less onerous 
by reason of the fact that he has not been previously 
prominently associated either with the party of progress or 
the party of stagnation, and therefore cannot by his mere 
name antagonise any single one of the many sharply divided 
sections of the heterogeneous calling known as electrical 
engincering. 

Ox Tuesday afternoon Lord Wantace, the debenture-holder 
in possession of the London Electric Supply Corporation gave 


а sort of conversazione to the Ordinary shareholders of this 
unfortunate concern. The prospects, financial and technical, 
of the Deptford colossus would appear to be brightening, and 
in view of the acknowledged generosity of Lord Wantace in 
regard to the Ordinary shareholders they need not utterly 
despair. 

REFERRING to the agreement with the Chelsea Electricity 
Supply Company to provide the undertaking with electric 
energy upon what may be called wholesale terms, Lord 
WaxrAdk stated that it was anticipated that the whole- 
sale department would prove the most remunerative part of 
their business. This is a striking example of the rapidity 
with which the evolution of electric supply methods takes 
place. It is only three years since a few advanced engi- 
neers were hazarding the prophecy that there would be in the 
distant future some such consummation as the one fore- 
shadowed by Lord Wantage. To-day its actual realisation 
would seem to be within measurable distance. Of course we 
shall be told that all this has all along been foreseen by those 
responsible for the design of our existing central stations ; 
but looking at the matter from the teleological point of view 
the correctness of such a statement may be called into question. 
When the transformer sub-station system of alternate-current 
distribution began to supersede the house transformer method, it 
was given out by some that the house transformer system had all 
along been looked upon by alternate-current engineers as a 
mere transitional device. If the peripheral or eccentric `” 
station system is really to be the survivor, those financially 
interested in the Deptford station may look forward to the 
reaping of something more substantial than the rewards 
usually attendant upon conscious merit. 


— —— — 


Ir is not considered necessary, as a rule, to provide inertia, 
in the shape of & flywheel, for purely rotatory engines, such 
as hydraulie or steam turbines or windmills; but there 
are conditions sometimes met with in which a flywheel is 
often serviceable, as an aid to good regulation of speed. 
The irregularities of torque that are inevitable in every 
revolution of an engine of the reciprocating type are absent 
from rotatory engines, so that a flywheel is not necessary 
for the purpose of equalising the turning moment in this 
respect. Dut there are other irregularities, principally arising 
when the load is changing rapidly, which may often be met 
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in a satisfactory manner by the use of moderate flywheel 
capacity. This fact is pointed out in а communication 
we have received from the makers of the Replogle waterwheel 
governor, an American invention that has had considerable 
use in water-driven electric power stations. The communica- 
tion remarks upon the current vague idea that power storage 
in the shape of flywheels is quite unnecessary in the regulation 
of waterwheels.” We doubt if competent engineers have any 
such vague idea, though no doubt the notion is common 
enough among the less informed. The truth is that water 
power plants that might be improved by the use of flywheels 
are in the minority, for such an adjunct can only be service- 
able where there is a considerable inertia to overcome in the 
water in the head-pipe. But where the head is great and the 
supply pipe is very lengthy it may take several seconds to effect 
any considerable increase in the steady flow of water, and it is 
in such a case as this that the use of a flywheel is found 


advantageous. 
2 —— 


W publish this week a short Paper by Lord Ravrxien, in 
which he describes а form of galvanometer suitable for the 
measurement of alternate currents. Like all of Lord Ray- 
LEIGH's work, this is worthy of close study, and it is of par- 
ticular interest to electrical engineers, Since it seems to indicate 
the possibility of constructing a delicate instrument for alter- 
nate-current measurement. In spite of all the skill that has 
been spent in producing commercial and other instruments 
for this purpose, it cannot be said that there is at present any 
method for measuring alternate-current quantities that at all 
compares in delicacy and flexibility with the measurement of 
direct currents by means of a d’Arsonval galvanometer shunted 
to a strip resistance. If such a method could be found, it 
would at once have extensive applications. The chief difficulty 
arises from want of sensitiveness in existing instruments. 
Powerful permanent magnets are, of course, useless, and coils 
possessing a large number of turns cause complication owing 
to self induction. The suspension, too, is generally of wire 
for conducting the current, and cannot be very delicate. 


— ge 


Loro RAxL.EIGH's employment of a delicately suspended 
needle of soft iron, seems to overcome many of these diffi- 
culties. It is remarkable that this suggestion was made 
by him for alternate-current work as long ago as 1868. It will 
be within the memory of many readers of The Flectrician that 
Dr. FLEMING proposed a somewhat similar galvanometer some 
years ago. In this a small metal disc was suspended instead 
of the piece of soft iron recommended by Lord Rayveiaeu. 
The deflecting force was due to the interaction between the 
currents induced in the metal disc and those in the galvano- 
meter coils ; and the action of the instrument formed the first 
example of the phenomenon of electromagnetic repulsion 
which the experiment of Prof. Ено Tuomson brought into 
notice about that time. The apparatus described by Lord 
RayLeicH seems to have greater possibilities in it than that of 
Dr. Fleming, and it is rather to be regretted that so little is 
said in the Paper about the actual data of the instrument 
itself. More than half the Paper is occupied with the descrip- 
tion of how the instrument can be used to measure the power 
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factor of a circuit. This is not so novel as it appears at first 
sight, since the method given differs very little from the three 
voltmeter method of measuring power. 


— G —— ———— 


Iron and Steel Institute.— The autumn meeting of the Iron 
and Steel Institute will be held at Cardiff on Tuesday, Wed- 
nesday, Thursday and Friday, August 8rd, 4th, 5th and 6th. 


New Bills.—Leave having been given on Tuesday night to Mr. 
J. Tully, member for South Leitrim, to bring in a Bill to 
amend the Electric Lighting Acts, it was subsequently brought 
in and read a first time. 


Damage by Lightning. During a local thunderstorm on 
Friday last week the spire of Finedon parish church, North- 
amptonshire, was struck by lightning and considerably 
damaged. Several cracks are apparent in the structure, and 
about 40ft. of the top is decidedly out of the perpendicular. 


Projected Electric Railway.— According to l’Flectricien, a 
scheme has been presented to the Saxon Ministry of Railways 
for the construction of an electric railway from Dresden to 
Leipzic, a distance of over 70 miles. It is proposed to have 
five power-houses along the line, and to run a train each way 
every hour. 

The Electrical Engineer Volunteers.—The Commander-in- 
Chief has selected Lieut. D. Brady, R.E., for the adjutancy of 
the new corps of electrical engineer volunteers, under Major 
J. Hopkinson. The corps is to have a commissioned estab- 
lishment of one major, four captains, eight subalterns, an 
adjutant and а quartermaster. 

Royal Society.—The following Papers were down for reading 
yesterday :—Prof. Fleming, F. R. S., and Prof. Dewar, F. R. S. 
(1) * On the Dielectric Constants of Certain Frozen Electro- 
lytes, at and above the Temperature of Liquid Air"; (2) “ On 

e Dielectric Constants of Pure Ice, Glycerine, Nitrobenzol 
and Ethylene Dibromide, at and above the Temperature of 
Liquid Air.” 

Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19,1 e" — 
Obidos— Parintins .............. ... Dec. 7,1896 .. — 
Para—Maranham .................. May 5, 1897 June 1, 1897 
Assab—Massowah .................. May 21, 1897 — 
Lourenço Marques Durban . May 29, 1897 — 
Grenada Trinidad June 2,1897  ... — 


The Norwich Electric Tramways.—The Bill incorporating 
the Norwich Electric Tramways Company, and empowering 
them to raise £240,000 in shares and £80,000 by way of loan, 
for the purpose of constructing five miles 24 chains of double- 
lines, and 11 miles 17 chains of single line, came on Monday, 


May 31, before a Committee of the House of Commons, con- . 


sisting of Mr. A. de Tatton Egerton (Chairman), Mr. Dalziel, 
Mr. Baldwin and Mr. Nussey. There being no longer any 
Opposition to the Bill, it was referred back to the Chairman of 
Committees. 

“The Engineer” Motor Car Competition—The motor car 
competition for prizes amounting to 1,110 guineas, offered b 
our contemporary, The Engineer, has been unsuccessful, an 
the proposed run of motor cars from the Crystal Palace to. 
Birmingham was abandoned. The judges, Sir Frederick 
Bramwell, Mr. J. А. F. Aspinall and Dr. John Hopkinson, 
decided that they could not award a prize to any of the cars 
exhibited. It was therefore not necessary for the trial run 
to Birmingham to take place. There were 70 entries, but 
only seven cars were sent in. Although no prizes were 
awarded the judges commended the van made by the Liquid 
Fuel Engineering Company, and the ** Bushbury " cart of the 
Electric Construction Company. 


The Bursting of Flywheels.— Experiments on the bursting: 
of small flywheels are being conducted at a school of science 
in Cleveland, Ohio. The first wheel tested was 15}in. 
diameter, and burst at a speed of 6,525 revolutions per 
minute, or a rim speed of over five miles a minute. The 
wheel was driven by a steam turbine, and the speed was. 
determined by observing the tone. A timber casing built. 
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around the wheel was entirely demolished. According to the 
Engincerin News of America, one piece of the rim shot 
through 4in. of pine, and 24in. into the hard wood floor, cut- 
ting its way like a bullet. It is to be hoped these experiments 
will throw useful light on the causes of the bursting of engine 
flywheels in power-stations. 


The Kensington and Knightsbridge Company and its Con- 
sumers.— Mr. H. M. Stanley, in the absence of Mr. Burdett- 
Coutts, asked the President of the Board of Trade, in the 
House of Commons, on Tuesday evening last, whether the 
notice recently issued by the Kensington and Knightsbridge 
Electric Lighting Company to their consumers, intimating 
their intention to increase the voltage of the current sup- 
plied from 100 to 200, and calling upon the consumers 
to adapt their fittings at their own expense to comply 
with the altered voltage, was issued with the sanction of 
the Board of Trade; and whether compliance with such 
notice was legally binding on the consumers. Mr. Ritchie 
said he had not seen the notice referred to, but the sanction 
of the Board of Trade to any such notice was not required. 
Under the Board of Trade regulations any change of standard 
pressure by the Kensington and Knightsbridge Electric Light- 
ing Company was subject to the approval of the London 
County Council, and not of the Board of Trade. No provision 
was made for a reference to the Board of Trade, except on 
appeal by the Company against any decision of the County 
Council. No change was allowable in the pressure of the 
supply to any premises which were supplied with energy by 
the Company on March 4, 1896, the date of the Board of 
Trade regulations, except with the consent of the consumer. 


Electrical Communication with Lighthouses and Lightships.— 
1n the House of Commons last week, on the vote to complete 
the sum of £44,215 as a grant in aid of the Mercantile Marine 
Fund, Capt. Bethell asked whether electric communication 
with lightships had been satisfactorily effected. Capt. Pirie 
also referred to the establishment of electric communication 
between the lighthouses and the mainland. The experiment 
had, he said, now been going on for upwards of four years. 
Every expert who had considered the subject and the report of 
the Commissioners had shown that the experiment was most 
unsatisfactory, and had led to no good result. The money 
would be better used to increase the number of lighthouses or 
fog signals so as to prevent accidents than in useless attempts 
to establish communication between the lighthouses and the 
mainland. Mr. Ritchie said if more lighthouses were wanted 
they should be provided, but the question whether electrical 
communication was good or bad must stand by itself. Mr. 
T. G. Bowles suggested that the President of the Board of 
Trade might inform himself as to “ Ше interesting experi- 
ments which had been initiated by an Italian scientist for 
transmitting electricity without wires or apparatus along waves 
of ether.” Capt. Pirie remarked that if the Government 
would give an assurance that they intended to strike out fresh 
lines and investigate the recent discovery of Marconi he 
would be delighted to withdraw his amendment. Mr. Ritchie 
mentioned that £600 of the money asked for in the vote was 
for experiments in connection with the system of communica- 
ting through space. 

The Roller-Bearing Exhibit at the Crystal Palace.—On 
Saturday afternoon, the 29th ult., a party of over one hundred 
engineers and others travelled down to the Crystal Palace, to 
witness some short tests of the roller bearings exhibited by the 
Roller Bearing Company, of Westminster, and forming part of 
the Victorian Exhibition. The stand held by the Roller 
Bearing Company is fitted up in much the same style as that 
at the recent Newcastle Exhibition, a description of which will 
be found in The Electrician, Vol. XXXVIII, p. 658. The 
principal feature consists of two four-wheeled trucks, each loaded 
with 51 tons on the axle boxes, and standing on а short length of 
level track consisting of railway rails on cross sleepers. Appara- 
tus for making a falling weight test of the starting resistance 
was fitted up and shown inaction, the results showing that where- 
as the truck fitted with ordinary bearings on the axles required a 
pull of 22]b. per ton to start it, the truck fitted with roller 
bearings required only glb. per ton. Other exhibits showed 


forms of roller bearings applicable to line shafting, propeller 
shafts, turntables, &c. The party was entertained at luncheon 
under the presidency of Major-Gen. Hutchinson, C.B., the 
Chairman of the Roller Bearing Company. In a short speech 
the Chairman stated that roller bearings had been used with 
great success on several railways, including the Liverpool 
Overhead Railway. We understand that they are about to 
be used on the City and South London Railway, where pre- 
liminary trials of them have given great satisfaction. The 
main advantage of roller bearings on electric railways is that 
by reducing the starting resistance of the trains they enable a 
larger amount of rolling stock to be put in service without 
increase of generating plant. 


Railway Carriage Lighting by Electricity. — '* The most 
promising direetion for the design of a railway car lighting 
system which will be both efficient and economical," says the 
Engineering News, “© appears to be in making each саг inde- 
pendent and using а combination of dynamos (driven from 
one of the car axles) and storage batteries. This combination 
is effected in the system owned by the American Railway 
Electric Light Company, which has been applied to the Pull- 
man car * Mabel' running in regular service on the Pennsyl- 
vania Railroad, and which has already made a total of 3,668 
miles. This car has 28 incandescent lamps of 16 c.p., 60 
volts, requiring 28 amperes. The 24 н.р. motor is clamped 
to one of the car axles by a split sleeve, and is suspended from 
the truck frame by a heavy spring which takes up the vibration. 
The armature is geared direct to the axle, no belting being 
used. The motor is connected with a 32-cell 250-ampere 
Syracuse storage battery. At speeds below 20 miles per hour 
the armature revolves without generating any current, but as 
soon as the car reaches this speed an automatic switch throws 
the generator into action. Another automatic device is 
applied by which only 25 amperes of current are generated 
when the lamps are not in use and 40 amperes when 
the lamps are in use. The dynamo is protected by 
a casing and the bearings have automatic lubricators. No 
attendant is required on the car, the brakeman switching the 
light on and off as required. This same car was formerly 
equipped with a somewhat similar system by the same com- 
pany, and ran about 20,000 miles, when the motor burned 
out. The new equipment is simpler and more effective.“ 


Municipal Electrical Association.— The following is the pro- 
visional programme of the second annual Convention, to be 
held in Manchester on June 80th, July 1st, 2nd and 8rd : On 
Wednesday, June 80th, there will be a Presidential Address 
by Mr. C. Н. Wordingham. The Papers for discussion will 
relate to the generation of steam, Papers being contributed by 
Mr. J. F. C. Snell (Sunderland) and Mr. J. Steinitz (West 
Ham). Then follows a Paper on Municipal Aids to Wiring,” 
by Mr. A. H. Gibbings (Bradford). In the afternoon there 
will be а reception by the Electric Lighting Committee of the 
Corporation of Manchester, at the Diekinson-street Works, and 
in the evening ап “ Association dinner at the Grand Hotel. 
On Thursday the Papers for discussion will relate to street 
lighting by electricity, there being three Papers by—Mr. H. L. 
P. Boot (Tunbridge Wells), Mr. C. D. Taite (Southport) and 
Mr. S. E. Fedden (Edinburgh). "There will also be Papers on 
* Electricity Meters," by Mr. T. P. Wilmshurst (Halifax), and 
on “ Pre-payment Meters," by Mr. H. W. Couzens (Taunton). 
In the afternoon there will be а visit to Liverpool and а 
reception by the Electric Lighting Committee of the Liverpool 
Corporation. On Friday the Papers for discussion will deal 
with distributing systems, and will be contributed by Mr. J. 
A. Jeckell (South Shields) and Mr. J. R. Blaikie (Bristol), 
whilst Mr. R. C. Quin, of Blackpool, will give one on 
* Localisation of Faults.” In the afternoon there is to be a 
visit to Bradford and a reception by the Electric Lighting 
Committee of the Corporation; also a visit to Halifax and 
Huddersfield and receptions by the Electric Lighting Com- 
mittees. On Saturday there will be a business meeting for 
members and Associates of the Association only. Arrange- 
ments have been made for members of the Association and 
visitors to inspect the Blackpool Corporation Electric Light- 
ing Works, the Blackpool Corporation Electric Tramways, 
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the Southport Corporation Electric Lighting Works, and the 
Isle of Man Electric Tramway. Copies of Papers to be dis- 
cussed, and any further information, may be obtained from 
the hon. secretary, A. B. Mountain, Electric Supply Station, 
Huddersfield. 


Finsbury Park and City Electric Railway.—An interesting 
Parliamentary inquiry took place last week before a Select 
Committee of the House of Commons, presided over by Sir 
J. Kennaway. The Company for constructing an underground 
electric railway from Moorgate-street to Finsbury Park, 
where it is to connect with the system of the Great Northern 
lines, brought forward its Bill to extend from the year 
1900 to the year 1902 the time allowed them for the 
acquisition of land and the construction of the line. The 
reason nothing had been done in the matter hitherto was, Mr. 
Pember, Q.C., explained, because the original contractor had 
died at a critical moment, and the public had not subscribed 
the necessary capital. Now, however, Sir Weetman Pearson, 
M.P., the successful constructor of the Blackwall Tunnel, had 
taken up the contract, and had agreed to take up the whole of 
the deferred shares, value £750,000, in part payment for the 
work. The public, therefore, would only be asked to subscribe 
an equal amount in Four per Cent. Preference shares, and as 
to these Sir W. Pearson personally offered to guarantee 3 per 
cent. for the first three years after the completion of the rail- 
way. The only opposition to the Bill came from the Great 
Northern Railway Company, for whom Mr. Pope, Q.C., 
appeared. The Company, under the impression that the new 
line was to be completed first in 1897, and then in 1900, had 
entered into an agreement to run a certain number of its 
trains over the line daily, and to guarantee in respect thereof a 
minimum mileage payment of £20,000. Now that the con- 
struction of the line was to be further postponed, they objected 
to the maintenance of the agreement as to the £20,000 a year 
guarantee, on the ground that the obligation would fall upon 
them at an inconvenient period—that is to say, at a period 
when they would be having to face a large extra expenditure 
imposed upon them by the secession of the Manchester, 
Sheffield and Lincolnshire Railway Company, and the neces- 
sity of coping with the opposition which would be offered by 
that Company's direct line to London. Eventually the 
Committee passed the Bill, subject to the proviso that the 
agreement of the Great Northern Company should be null and 
void unless substantial progress was proved to the satisfac- 
tion of the Board of Trade to have been made with the new 
line prior to June, 1900. 


The Southampton Electric Supply Station.—In the year 1889 
а local Company was formed at Southampton, and obtained а 
Parliamentary seven-year licence for supplying electricity 
within the boroügh, the municipal authority offering no oppo- 
sition. A second-hand locomotive boiler, a Robey horizontal 
engine, and a 80-kilowatt Crompton dynamo were erected in 
an iron shed, and the light was supplied to several consumers. 
The Company, however, soon found that it was hampered 
through lack of capital, and the shareholders did not wish to 
spend any more on what seemed a risky undertaking, so the 
concern was offered to the Corporation for the sum of £750. 
After negotiations, protracted over a considerable time, this 
offer was refused. The Company decided to make the best of 
the matter, adopted the three-wire system, gradually increased 
their plant to cope with the increasing demand, and finally 
managed to make the undertaking profitable. In December, 
1892, the lamp connections were 2,200 8-c.p. lamps, and by 
December 81, 1895, they had risen to 6,887. In 1896 the 
Corporation entered into negotiations with the Company, who 
had now obtained a Provisional Order, and finally the Provi- 
sional Order and works were transferred to the Corporation for 
a sum of £21,100. The present plant consists of a Lancashire 
and a Babcock- Wilcox boiler, one 60 н.р. and two 100 B. p. Wil- 
lans-Crompton steam dynamos, one 140 н.р. Belliss-Crompton 
steam dynamo and a small regulating battery of Crompton- 
Howell cells refitted with ** Chloride " plates. Two antiquated 
locomotive boilers and two old Crompton dynamos, with the 
Robey engine already mentioned, are used as stand-by. The 
present lamp connection is equivalent to about 9,000 8-c.p. 


lamps; this includes 14 motors totalling 106 н.р. During 
the last year the works costs have been 2:274. per unit sold, or 
8-66d. including management, rates and taxes, &c. The average 
revenue per unit sold was 6:2d. The plant is still in the 
original iron shed, but on Tuesday last the foundation stone 
of the new works was laid by the Mayor. The following 
plant will be added on the completion of the works :—Three 
Babcock-Wilcox boilers fitted with Vicars’ mechanical stokers, 
а Green's economiser, three 150 н.р. steam alternators, three 
rectifiers for 80 arc lamps each (for street lighting), & new 
battery, and 81 miles of high-tension mains to the outlying 
districts. A line of tramway is also to be worked electrically 
from the lighting station. The harbour has been lit by 
electric light for some time past, but this is from a private 
station owned by the Harbour Board. 


Proposed International Iron and Steel Laboratory.—In 1895, 
at а Congress held at Zürich, an International Society for the 
Unification of the Methods of Testing Materials of Construc- 
tion was formed, and at once entered upon its labours. The 
Council of the International Society decidedly believes that 
the work hitherto done in many isolated places should be 
brought together in & common focus where it would be clas- 
sified, compared and reduced to a common standard. Only by 
some central institution can the discrepancies still existing, 
and likely to arise in the future, be removed and harmony be 
established in the analysis of iron and steel. Such a central 
laboratory would also have the task of following the progress 
of both industry and science; of examining all new methods 
of any importance brought forward in various quarters; of 
searching for new methods whenever new problems were pre- 
sented ; and of serving as a guide to individual chemists. It 
is unnecessary to add that the establishment of a central 
laboratory of the kind indicated is far from being an easy 
matter. In the first instance, national feelings must be 
reckoned with. It has been universally felt that only а 
neutral country could be the seat of such an institution, and 
the unanimous choice fell on the city of Zürich, the intel- 
lectual capital of Switzerland, a country of three languages, 
and the seat of the last Congress, with scientific institutions 
second to none in the world, and furnished with a laboratory 
for testing materials of construction, erected on the most 
modern principles; while, on the other hand, no commercial 
jealousies could possibly be awakened by selecting a country 
devoid of ironworks of any magnitude. It has been possible 
to secure the use of ample accommodation in the well-known 
magnificent chemical laboratory of the Federal Polytechnic 
School. The Federal Council has been pleased to grant the 
use of these rooms, free of rent, for the projected Central 
Laboratory, and thus the great difficulty of location has found 
its solution in the most favourable way. The next step, that 
of finding a fit and proper head for the central institution, 
has been successfully accomplished by securing the services of 
a most competent specialist, Hanns von Jiiptner, chief chemist 
of the Neuberg Iron and Steel Works in Austria. Only one 
step now remains to be taken, viz., raising a fund for the main- 
tenance of the central laboratory. For this purpose £2,000 
per annum is required. There is no chance of obtaining these 
funds either by Government grants or from the institutions 
existing in various countries. The only practicable way 18 
to obtain subscriptions from the ironmasters of the various 
important iron-making countries. Looking at the immense 
importance such a central laboratory is likely to acquire for 
the whole of the iron industry, and the very large pecuniary 
benefit ultimately following therefrom, it seems a very trifling 
matter for a large ironworks to contribute, say, £50 per annum 
for that purpose. Forty such subscriptions collected all over 
the world would do the work. It may be mentioned that the 
firm of Krupp, of Essen, has already subscribed £50 per 
annum for this purpose, whilst the Austrian ironmasters have 
made a handsome beginning by subscribing a sum of £350 
per annum. If the British iron and steel works would sub- 
scribe in а similar way, all the other iron-producing nations 
would follow. Mr. Bennett H. Brough, the secretary of the 
Iron and Steel Institute, has kindly undertaken to receive the 
subscription forms and to forward them to the International 
Society. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ALBR.] 


Crucial Fxperiments with Röntgen Rays.—A. Voller and B. 
Walter have been practically working with X-rays for some 
time, and have had opportunities of minutely investigating 
some of their properties, real and alleged. They found that 
when rays of the greatest penetrative power are emitted, the 
production of heat inside the tube is comparatively small. As 
exhaustion proceeds, the energy previously given out as heat 
assumes the form of X-rays. They also investigated the best 
means of restoring the proper degree of exhaustion after the 
tube had become inactive through long use. Instead of heating 
an absorptive substance like caustic potash in a side tube by a 
small flame, they surrounded it with a coil of wire heated by a 
current. By this means they found it possible to regulate the 
vacuum for sparks ranging from 1 to 30cm. in air. As 
regards refraction of X-rays by prisms, the authors made 
a large number of experiments with such highly refractive 
substances as diamond and aluminium, but with negative 
results. So much at least is certain that the refractive index 
of these substances for X-rays does not differ from unity by 
more than 0:0002. Since the refractive index of any substance 
for infinitesmal waves is unity, this figure gives a superior 
limit for the wave length of these rays, which the authors 
make out to be sth of the wave length of the yellow sodium 
rays, provided of course that X-rays are transverse and not 
longitudinal waves. This is less than one-tenth of the value 
deduced by Fomm from his alleged interference fringes. As 
regards the latter, the authors found that these fringes dis- 
appeared on making the slit very narrow, so that the criticism 
of Lodge and Sagnac may be taken as well founded. The 
fringes are probably “myths” of the complex half-shadow 
type. Lastly, the authors investigated the diffuse reflection of 
X-rays by the different chemical elements, and found that it 
increased from the first to the fourth group of the periodic 
system, and then fell abruptly. 

[VOLLER and WALTER, Wied. Ann., LXI., р. 88.) 


Diffraction of X-Rays.—Another attack on Fomm’s results 
is delivered by P. G. Tiddens, of Groningen. He found that a 
minimum was indeed obtained in the centre of the geometrical 
image of the second slit, but that the two maxima at the sides 
always retained their character whatever the width of the slit. 
No further fringes could be obtained by narrowing the slit, 
and on widening it the maxima were simply drawn further 
apart, always accompanying the jaws of the slit. These 
fringes do not, therefore, obey the laws of optical diffraction, 
and must be due to some other cause. Sagnac’s half-shadow 
explanation is contradicted by the fact that the maxima do not 
widen with the slit, and that pin-hole photographs of the 
source of the rays prove the latter to be of uniform intensity. 

[ТтррЕхв, Verslag Kon. Akad. van Wetenschappen, Amsterdam, March 


10, 1897.] 


Refraction of very Short Waves.—Anton Lampa has sur- 
passed Lebedew himself by employing electrical waves only 
4mm. long, with a coherer as a detector. He measured the 
refractive indices of a variety of substances, by the ordinary 
prism method, and obtained the following results :—Paraffin, 
1-894 ; ebonite, 1:56; glycerine, 1:62; turpentine, 1:629; 
benzol, 1:742; sulphur, 2°00; alcohol, 2-24 ; water, 9:5. 
Throughout the range of wave-lengths examined, water shows 
no sign of approaching its optical refractive index. Alcohol, 
on the other hand, shows a steady fall from 24:8 at a fre- 
quency of 25 million to 5 at a frequency of 75,000 million 
X. which gives some prospect of its reaching the required 
1-5 by the time the frequency has reached 500 billion, and the 
vibrations become visible to the human eye. 

[Lampa, Wird. Ann., 61, 1, p. 79.] 


The Skin as a Telephone Receiver. —Prof. J. G. MeKendriok 
has made out that telephone currents are, within certain 
limits, perceptible to the fingers dipped in solutions containing 
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the terminals of the telephone circuit, and has determined 
these limits. The skin is stimulated by the electric shocks 
from an induction coil corresponding in rhythm and intensity 
to the notes and chords of music given off by the phonograph. 
The pressures from the disc of the phonograph act on a vaciable 
resistance microphone transmitter, and the current passing 
through the latter also passes through the primary coil of an 
induction machine. The beakers containing the platinum 
terminals are filled with a ·75 per cent. salt solution. When 
the phonograph is set in motion, thrills are felt by the fingers 
corresponding to the intensity and rhythm of the music. The 
modified apparatus as shown in the diagram made measurements 
of actual resistances possible. That of the body was 50,000 
ohms, while the rest of the resistances in the circuit did not 
exceed 1,000 ohms. The thrills continued to be felt until an 
extra resistance of 12,000 ohms was introduced. With this 
resistance the telephone still gave out the music as distinotly 
as before, and was only silenced by over а million ohms of 


additional resistance. This shows that the telephone is con- 
siderably more sensitive to these slight currents than the 
skin. But that does not impair the value of the skin as a 
telephone receiver. With some training, a perfectly deaf person 
could no doubt be made to discriminate between all the 
various sounds given out by the phonograph, and thus to avail 
himself of one sense in the place of another which he has lost. 
It will probably be some time longer before the sense of touch 
is made available for the perception of light waves. 
[McKExpnnick, Proc. R. S. Edinburgh, 21, 4, p. 251.) 


Polarisation Capacities.—C. M. Gordon has investigated 
these by a new arrangement shown in the diagram. 2 is the 
cell whose capacity c! is to be measured. It occupies one 
branch of à Wheatstone bridge, and also forms one of the 
resistances. The corresponding branch is occupied by a 
known capacity c and a liquid resistance. An alternating 
current is supplied by the induction coil I, and a telephone T 
is used as an indicator. Equilibrium is obtained when 
c. e:. R. Ri. By this method, the author found that for small 
eurrents the polarisation is & strictly reversible process, and 


that the counter E. M. F. obeys Kohlrausch's equation Е = 
1/0 / it. When mercury electrodes are used, the capacity 
depends in the first instance upon the number of mercury ions 
in solution. The capacity in the case of platinum electrodes 
depends upon the amount of hydrogen and oxygen occluded 
in the electrodes and upon the concentration of the electrolyte. 
The resistances obtained by this method are correct in the case 
of platinised platinum, but come out too large in the case of 
polished platinum. In the experiments with mercury elec- 
trodes, one of them consisted of a layer of mercury at the 
bottom of the vessel, while the other consisted of a bent tube 
open to the solution at one end and projecting above it at the 
other. A drop of mercury rested in the bend, and was con- 
nected with the circuit by a wire passing upwards through the 


longer arm. 
[богро х, Wied. Ann., 61, p. 1.] 
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ARMATURE REACTION AND THE THEORY OF 
COMMUTATION. 


BY C. С. HAWKINS, M. A., A. I. E. E. 
(Continued from page 137.) 


The Case of Motors.—In the ordinary motor working with a 
trail to the brushes, every phenomenon of the dynamo is exact] 
reversed. The rotation of the full-current inductors woul 
lead to a storage of energy, and the process of commutation 
considered by itself would lead to a liberation of energy. 
Thus the rotation of the full-current inductors reduces the 
number of pure back turns and tends to а stronger field: it 
also increases the pure cross turns and the distortion. Both 
tendencies would lead to а storage of energy. On the other 
hand, the short-circuited loops begin by being forward loops 
and end by being back loops: they also begin by increasing 
the distortion and end by having less distorting effect, so that 
on both counts commutation tends to a liberation of energy. 

It has been shown in the case of a dynamo that variation in 
the total flux is unlikely to reach any (age amount, and even 
in the flux through the armature cannot be serious. Still if 
the current in a dynamo is over-commuted, the increased flow 
cutting the loop as it subsides causes the sparking. Now, in 
а motor for the same amount of over-commutation any effect 
by way of variation in the flux through the armature is a 
decrease in the lines; and owing to hysteresis in the iron, the 
decrease is less than the increase for the analogous case 
of a dynamo. Hence when the decrease is subsequently 
made up, the lines cutting the loop are fewer in number, and 
the sparking is less violent. Hence the brushes may have 
more trail in a motor than lead in a dynamo for the same 
current without producing sparking ; i. e., if their position be 
right for full load, the load may be decreased in a motor with- 
out so much sparking as in a dynamo (see The Flectrician, 
Dec. 8, 1898). 

Ideal Width of Brush.—Returning to the dynamo it is clear 
that at least when short-circuit ends, the loops must be carrying 
the same current as that of the full inductors at that particular 
time, 1. e., the E.M.F. in them must be exactly equal to the 
volts required to drive the full current through the ohmic 
resistance. We have also so far assumed that the process of 
sparkless commutation begins at a similar spot behind tho 
neutral line where the E. M. F. is exactly equal to the CR loss 
of the sections. And these would appear to be the best con- 
ditions; for then if the field and current could be photographed, 
the instantaneous pioture of the armature would be exactly 
the same at the beginning and end of short-circuit, and there 
could be no injurious expenditure of energy on the com- 
mutator. But if short-circuit is to begin at a point behind the 
neutral line exactly analogous to the point ahead of it at 
which it ends not necessarily the same peripheral distance 
behind as ahead, but the same magnetic distance where the 
resultant field is similar—this implies that the time of short- 
circuit and the width of brush should be increased step by 
step as the load is increased. But this is not practically 
feasible, and it remains to ask what is the effect of the absence 
of this condition in practice. We assume that the toe of the 
brush is in the correct position ; then, if the brushes are too 
thick, and commutation begins too far behind the neutral 
line, the E.M.F. induced in the loops by cutting the trailing 
fringe is greater than their CR loss. There is thus at first a 
rise of current in the old direction, and & drop in the terminal 
voltage of the dynamo, checked by the liberation of energy in 
the armature due to the inductance of the entire circuit. Both 
the fluctuation of voltage and the increased C?R loss in the 
loops during short-circuit are undesirable events, but probably 
occur with light loads and brushes of the usual width, which 
are more suited to the full-load current. If the brushes are 
too thin, and commutation begins too near the neutral 
line, or, it may be, is only begun when the loops are cutting 
the leading fringes, then an E.M.F. must have been impressed 
on them from the other inductors previous to short-circuit, 
and this E.M.F. is abstracted from the possible useful voltage 
of the machine. Hence there will be а rise of terminal 
voltage checked by storage of energy, and a sudden drop in 


the current of the short-circuited loop.* Thus again there is 
fluctuation of the voltage of the dynamo, and although in 
both cases it may be of small amount, it shows that neither a 
sudden fall nor a rise in the old current are desirable; but 
that the best conditions give a smooth curve for the reversal of 
current which tallies with the movement of the full inductors, 
itself continuous. 

Ideal Case of Sparkless Commutation.—The ideal case is 
illustrated by Fig. 22, which will also show that the brush 
contact plays an important part in securing the gradual fall 
and rise of the current which is so desirable. Coils Y and Y’ 
are about to be short-circuited, the brushes being equal in 
width of contact to one commutator segment, and each resting 
on one segment only out of an even number. The potential at 
point B must then be equal to the potential at point A, the 
voltage necessary to drive half*the total armature current 
through it being added by the coil itself; there is also the full 
drop of potential over the commutator connection А С, dé. 
to the fact that it is carrying the total armature current, an 
there is the further drop of potential due to the surface resist.- 
ance of the brush contact. 


Let the armature be giving 100 volts and 100 amperes]; let 
there be 100 sections of winding, their resistance in two 
parallels being 0:05 ohms ; let the resistance of each com- 
mutator connection be 0:001, and of each brush tip 0-001 
ohms. Then the internal induced E.M.F. of the armature 
between A and A’ is 105-4 volts, and the potentials gare as 
shown in Fig. 22 (i). 

The instant that the brush touches segment D, a redistri- 
bution of the potentials and currents must result. Then since 
the potential of point B is higher than that on the brush side 
of C and D, the current flowing up the right-hand side of the 
armature will be diverted from the section Y and from A C, 


*It would appear that under ordinary conditions of brush width, 
short-circuit usually begins slightly ahead of the neutral line of field 3, 
and therefore that the case above described is the common one. The reason 
for the brush width not being great enough to comply with the rule laid 
down above is that more than two loops are then short-circuited simul- 
taneously ; and this, as will be shown later, introduces a further difficulty 
in commutation. 
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and will flow down the alternative path BD. At the outset 
Only a narrow strip of the brush passes over on to the edge of 
segment D, and the resistance of the surface contact is 
considerable. Hence the passage of a very small current is 
sufficient to lower the potential of the brush surface of D to 
the same level as the brush-tip on C. At the same time any 
current which is diverted down B D is abstracted from A C ; 
the loss of potential therefore between A and the brush 
gradually decreases. Meantime the loss of potential between 
B and D increases as an increasing current passes down the 
commutator connection. With an even number of parts in 
the commutator, exactly the same is happening at the opposite 
brush, and current would be diverted from С' A’ up D' B'. 
Assuming the internal induced E.M.F. between points A 
and В to have remained unaltered, we should thus arrive at 
the distribution of potential shown in Fig. 22 (ii) when each 
brush is resting equally on two segments, and there is no 
current in the short-circuited loops. Since two commutator 
connections have been thrown into parallel under each brush, 
half of the armature current flowing down each, the terminal 
voltage will have increased to 100:09—an almost negligible 
increase, since the rise of the current is damped by any 
inductance of the armature and external circuit. As a 
matter of fact, if the armature can be uniformly and entirely 
covered with winding, there may be an alteration in the 
internal E. M. F. induced between the points A and B', and 
whether this is at first a fall and then a rise of E.M.F., or 
vice versá, depends upon the shape of the curve of induction 
at the leading and trailing fringes. If the curve at the 
leading fringe rises more suddenly than the curve of the 
trailing fringe drops, there will be a fall of internal induced 
E.M.F. which might exactly balance the difference in the 
resistance of two commutator connections in parallel, as 
compared with the resistance of one only. There is probably, 
however, some fluctuation of voltage and current, although 
its amount, as indicated by a telephone receiver on a secon- 
dary circuit between which and a portion of the dynamo's 
circuit there is considerable mutual induction, is mainly due 
to the proportion which the loss of volts over the commutator 
connections bears to the brush voltage. But if there is any 
such fluctuation of the voltage during short-circuit, it is 
corrected by the time that the short-circuit ends in our 
ideal case, for as Y enters into the reversing field of the 
leading pole-tip its new E.M.F. causes it to gradually abstract 
current from AC until, finally, the whole armature current 
passes down BD. The gradual lowering of the resistance 
between the brush and D, and the gradual increase in the 
resistance between the brush and C, have both conduced to 
make the diversion of the current easy and gradual. The 
position of Fig. 22 (i) is then reproduced, save that coils Y and 
Y’ have passed onwards, and another pair are ready to be 
short-circuited. 
If the heel of the brush is too far back, the potential of point 
B in Fig. 22 (i) is less than 50:2, and the excess current gene- 
rated in Y and flowing up D B may fuse the trailing edge of 
the brush. If the heel of the brush is too far forward, the 
potential of point B is greater than 50:2, and so much cur- 
reni may immediately flow down B D as to fuse the trailing 
edge of the brush. Thus too sudden a drop of current in the 
short-circuited loops is no more desirable than an excessive 
increase; & gradual fall and rise is the case that best meets 
the change of the full-current inductors produced by the 
rotation, and any deviation from it produces & vibration or 
quivering of the field, even though there might be no spark. 
ing. Such oscillation of the field would then only be objection- 
abie by reason of the slight loss of energy in the eddy currents 
which it would set up in the pole-pieces and armature. 


Derices for Accelerating Fall of Current in Short-circuited 
Loops.—It is thus evident that the gradual passage of the 
brush on to the trailing segment and off the leading segment 
is instrumental in securing the gradual fall and rise of current 
which is desired. Various devices have been suggested to 
secure а very rapid collapse of the current in the short- 
circuited section, and these we now proceed to discuss; but 
they are not of much practical value, since any such arbitrary 
interference (as it may be called) with the gradual process is 


in danger of overloading the heel of the brush and increasing 
its current density beyond а safe limit. 

High-Resistance (ommutator Connections.—lf the commutator 
connections have a comparatively high resistance, and the 
difference of potential between A and the brush in Fig. 22 is 
consequently considerable, then, when the brush passes on 
to segment D, & powerful cause is brought into play, tend- 
ing to divert current down B D, or, in other words, to 
hasten the collapse of current in Y, and to accelerate iis 
passage into the heel of the brush. The time, therefore, that 
the old current in Y takes to fall to zero will be reduced. 
Strictly speaking, however, no reversing force is thereby brought 
to bear on the section Y, and when the new current begins to 
rise in it, and it is desired that the current down A C should 
decrease, the very cause which led to the rapid collapse of the 
old current in Y retards the rise of the new current in it just 
as powerfully. In order to introduce any real reversing action, 
what is required is that when a section is beginning or ending 
its period of short-circuit its leading connection А C should have 
a high resistance, and its trailing connection B D a low resist- 
ance. Ав, however, the leading connection of section Y is the 
trailing connection of section X, and the resistance of the com- 
mutator connections cannot be varied during rotation, it is quite 
evident that high-resistance connections are of no service in 
this direction. They can, in fact, only be of use in checking 
excessive short-circuit currents when a section either begins to 
be short-circuited too soon while under the influence of the 
trailing pole-fringe (i.e., when current actually passes up D B 
in Fig. 22) or ceases to be short-circuited too late while 
moving in too strong а leading pole-fringe. It is, of course, 
possible that in certain cases this cannot be avoided; ¢.y., in 
motors where the brushes cannot be shifted for varying loads, 
the neutral line itself shifts, and in consequence for any but 
& particular value of the current the brushes must be, strictly 
speaking, in the wrong position, and still more so if the direction 
of rotation is reversed while the brushes remain stationary. 
In ordinary dynamos, however, designed so that the density 
of the fringe near where it reverses its direction changes fairly 

ually, or, as it is expressed, so that the gradient of the 
field near the neutral line is not too steep, it must be possible 
by shifting the brushes, or if necessary by reducing their width, 
to avoid the creation of abnormal short-circuit currents both 
at the beginning and at the end of the period of short-circuit. 
If so, high-resistance commutator connections are entirely 
useless, since the lower their resistance, the better from the 
point of view of terminal voltage. 

Duplicated Commutator.—Returning to the conditions which 
are required in order to obtain a real reversing action by 
means of the commutator connections, there is a possible way 
by which they may in effect be given different resistances 
according as they are entering under or leaving the brush. If, 
with the armature winding divided into the same number of 
sections, the number of commutator seginents be doubled, and 
neighbouring pairs be connected to the same point of the 
armature winding (Fig. 23), then as the armature revolves 
the paths of the current into the brush from A will be halved, 
while from B they are doubled. The lowering of the resist- 
ance of the commutator connections under the heel of the 
brush will draw current down them, at the same time as the 
increase of the resistance of the connections under the toe of 
the brush tends to stop current flowing down them.* This 
process may be carried still further, by giving to the leading 
of each pair of connections a lower resistance than that of its 
trailing partner. Such an armature would not, however, be 
reversible were it desired to run it in the opposite direction. 


Combination of Metallic and Carbon Brushes.—Another exten- 
sion of the above principle consists in giving to the leading edgeof 
the brush-tip a different resistance per unit area of surface from 
that which the trailing edge has, the former being higher than 
thelatter. This can be done by using a carbon brush or plate 
in front of а copper brush, and such a device has been used 
with success. In their patent No. 24,790 of 1898, Messrs. 
Crompton and Co. have described a form of brush-holder to 

* The above device was mentioned by Mr. Housman іо the discussion on 


Mr. Sayers’ paper, The Prevention and Control of Sparking,” Journal 
Inst. El. Eng., Vol. XXII., No. 107. 
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take a copper brush and a carbon tip ahead of the copper, and 
such a combination they have found of special use in cases 
where the current is heavy and at the same time is variable. 
The resistance of the contact surface of a copper brush is 
given by Mr. Housman, in the above-quoted Paper, as 2174} 
part of an ohm per square inch, while that of a carbon brush 
is three or four times as great. When a segment comes under 
the copper, the difference of potential between the tip of the 
copper and the carbon may amount to as much as a volt, and 
a powerful tendency is called into play to withdraw the current 
from the leading commutator segment and divert it into the 
trailing segment. With such arrangements it is, however, 
difficult to maintain the proper division of the current between 
the several portions of the brushes: owing to slight differences 
in their surface resistance, too much current may be thrown 
on to one or other portion, while if it be the carbon that is 
overloaded its resistance falls as it gets hot, so that it tends to 
attract still more current. 

Division of Brush Leads.—Lastly, if each brush be divided 
into two strips of half the thickness, each insulated from the 
other, and: the two be united to their common terminal by 
connections of different resistance, so that the leading brush 
and connection have в higher resistance than the trailing, а 
reversing action is again obtained (Fig. 24). The separa- 
tion of each brush into several portions connected by 
resistance is described in the patent No. 4,884, 1886, of 
Messrs. Platt and Hopkinson, but no mention is made of 
the resistances being different in value. A more detailed 
description is given in patent No. 8,008, 1886, of Messrs. 
Atkinson, Goolden and Trotter. If the terminals of the 
external circuit be at some distance from the dynamo, 
Separate long leads might be taken from each portion of the 
brush, and of these the leading connections might be of con- 
siderably higher resistance than the trailing. The use of 
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Кто. 25.—Duplicated Commutator. Fic. 24.—Divided Brush Lead, 


separate leads from the several portions of the brushes has 
been applied by Messrs. Crompton and Co. to the case of 
electro-depositing dynamos when situated at some distance 
from the electrolytic vats.* 

Inductance of Short-Circuited Loops.—8o0 far the rationale 
of sparkless commutation has been chiefly dealt with on the 
basis of resultant field: the short-circuited loops are then 
devoid of self-induction, since their inductance is already taken 
into account when we deal with field 8, and with sparkless 
commutation the fall and rise of current in the loops under 
commutation exactly picture the fall and rise of the density of 
field about the neutral line. But in order to investigate the 
question of the advance of the brushes in order to stop 
sparking, it is convenient again to resolve field 3 into its two 
components, field 2 and the separate field due to the short- 
circuited loops. The total number of lines in the separate 
field of the short-circuited loops, as shown in Fig. 25, will 
depend to some extent on the state of saturation of the 
armature core, but will be chiefly determined by the length of 
air-gap. 

Mutual Inductance of Short-Circuited Loops.—The short- 
circuited loops are always situated between two current-sheets ; 
in the wires on the one side the current is in one direction, 
and on the other side in the opposite direction. As the lines 
of the short-circuited loops collapse inwards upon them, they 
cut across the full-current wires in opposite directions on 
either side ; but as their own direction is different on the two 
sides, they produce an E.M.F. in the same direction along the 
surface in each half of the armature, and this must be the 
direction of the current on the trailing side of the short-cir- 
cuited loops. When the current in them changes its direction, 


* Thompson's “ Dynamo-Electric Machinery," p. 471 (5th edition). 
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lines expand outwards frem them and cut the neighbouring 
wires; but as both their own direction and their direction of 
movement are changed, the E.M.F. due to mutual induction 
is the same as before. Thus the mutual induction of a loop 
being commutated upon the full-current inductors assists the 
flow of current in the wires of the trailing quarters on either 
side, and opposes it in the leading quarters. If by the action 
of some impressed E.M.F. the current in the short-circuited 
loops were reversed when they were on the line of symmetry, 
their own field would be perfectly symmetrical about the line 
of symmetry, and the reaction of this field on the full-current 
inductors would be nil, any assisting effect in the trailing 
quarters would be exactly balanced by the opposing effect in 
the leading quarters, and the mutually induced E.M.F. would 
be zero. There would still remain the mutual induétion 
between the short-circuit loops and the field-magnet winding 
due to the lines which pass right round the magnet, and the 
effect of this would be to decrease the exciting current. But 
if the short-circuit takes place ahead of the line of symmetry 
the distribution of the lines among the full-current wires is 
different in the leading and trailing quarters; mutual indue- 
tion between the short-circuited loops and full-current induc- 
tors thus arises, and as the lines are more closely bunched 
together in the leading quarter than in the trailing quarter, 
in collapsing they cut more wires in the trailing quarters and 
produce a net E.M.F. of mutual induction tending to increase 
the current of the armature. 
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Thus at first, as the diameter of commutation is advanced 
ahead of V S, the mutual induction between the short-cir- 
cuited loops and full-current inductors increases ; at the same 
time the mutual induction between the short-circuited loops 
and the field-magnet winding decreases. As the diameter of 
commutation is pushed further forward, the mutual induc- 
tion with the full-current inductors reaches a maximum, 
whence it decreases to zero when the loops are on the 
line at right angles to V S in the centre of the poles. 
For then the lines are again symmetrically distributed, 
and in collapsing or expanding cut a similar number of 
full-current inductors in opposite directions. The mutual 
induction with the field-magnet winding has also vanished. 
Hence the mutual induction of the short-circuited loops 
with the rest of the armature or with the field winding is 
not nearly so important as their self and mutual induction 
between themselves, if two or more such loops are situated side 
by side. On these grounds it is approximately true to neglect 
mutual induction, except between two or more loops simulta- 
neously short-circuited, and to analyse the E.M.F. acting on 
the short-circuited loops into two components, viz., (1) the 


Е.М.Е. impressed on the loops by rotation through field 2, 
assisted by any mcvement of field 2 itself, and (2) the rate of 
change of the lines of the loops, when we assign to them their 
own separate magnetic field, i. e., , e The two 
sections simultaneously short-circuited with an even number 
of segments may be regarded as forming a single coil, the 
value assigned to L being such as to take into account their 
M or mutual induction between themselves. The induct- 
ance for a given current is not much affected by different 
positions of the loops on the armature core; the distribution 
of the lines is entirely altered, but the total number linked 
with the loops remains nearly the same, although it tends to 
а maximum as the brushes are shifted forwards towards a 
diameter midway under the poles. 

Analysis of the Reversing E.M.F.—e, being the E. M. F. due 
to the cutting of the lines of field 2 by rotation and also by 
the movement backwards of the neutral line л, n, as previously 
described, may be further analysed into its Peel components, 
viz. :— 

(1) Reversing E.M.F. due to the cutting of the lines of 
the symmetrical field 1, which is the potent factor causing 
reversal. 

(2) Retarding E.M.F. due to the cutting of the back lines 
of the back ampere-turns, partly or wholly counterbalanced by 

(3) The movement of the back lines forwards on the leading 
side due to the growth of more back lines as the back ampere- 
turns are increased by rotation. If this movement be more 
rapie than the rotation a reversing E.M.F. results from (2) 
and (3). 

(4) Retarding E.M.F. due to cutting the cross lines of the 
cross ampere-turns, partly or wholly counterbalanced by 

(5) The movement inwards of the cross lines due to the 
partial collapse of the cross field. As with (2) and (8), if this 
movemení is more rapid than the rotation а reversing E.M.F. 
results from (4) and (5). 

(1), (2) and (4) give us the E.M.F. impressed from field (2) 
at the beginning of short circuit. 

Effect of Shifting the Brushes Forward.—In order to examine 
the effect of shifting the brushes forward, let us start with 
very thin brushes, and let them be placed close to the line of 
symmetry. Then all the reversing factors (1), (8) and (5) are 
at their minima values; (2) is a minimum; and (4) is small, 
owing to the length of air-path traversed by the cross induc- 
tion. As the reversing causes are small, the brushes must be 
shifted forwards if C, be large. As this is done, (1) increases 
until it reaches a maximum, when D C is under the leading 
pole-tip ; after reaching this point a further forward movement 
merely causes the loops to traverse the uniformly dense sym- 
metrical field under the polar face. By the same movement 
(2) is inereased, while owing to the lesser density in the 
armature core a given alteration in the number of back 
ampere-turns produces slightly greater effect, and (8) is 
slightly increased. So long as D C is still being moved up 
towards the leading pole-tip, (4) increases in spite of the 
reduction of the total number of cross turns, since the short- 
circuited loops are entering the spot where the cross induction 
is simply determined by the normal length of air-gap. But 
when D C is just under the leading pole-tip, the contraction of 
the band of full cross loops due to rotation (Figs. 17 and 18) 
is half balanced by the increased cross effect of the loops at 
the trailing pole-tip; the loops or portion of a loop embraced 
between p and p’ (Fig. 18) then have a practically pure cross 
effect instead of the practically pure back effect which they had 
when further away from the trailing pole-tip; hence the 
change of the cross ampere-turns due to rotation has then 
reached а maximum. Thus, if the brushes are advanced 
beyond and under the leading pole-tip, the total number of 
cross lines may decrease, and with it (4), but (5) has also 
reached a maximum and cannot be increased. Thus on the 
whole, since the two most powerful factors (1) and (5) have 
both reached a maximum, e, has reached a maximum for the 
particular configuration of pole-pieces and armature, when D C 
is at the leading pole-tip. It has been shown that the induc- 
tance of the short-circuited loops is little affected by their 
position on the core, so that if when D C is at the leading pole- 
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tip, the armature current is under-commuted, there is no pos- 
sibility of effecting its sparkless commutation by further 
advance. 

Fiffect of Increase of Brush Width (a) up to Width of a 
Seyment.—Our brushes were above assumed to be very thin, 
and hence to effect commutation within the time of short- 
dé 
dt 
is large. We can, however, increase the width of contact. 
This increases the time of short-circuit ; it also increases all 
the reversing causes (1), (8) and (5), and is therefore doubly 
advantageous. When the width of brush is equal to one 
segment, and the brushes аге at the leading pole-tip (see 
Figs. 17 and 18), the change in the cross ampere-turns under 
(5) consists in the withdrawal of four full-current loops less 
the addition of two full cross loops at the trailing pole tip ; 
the net result is therefore simply а reduction of the cross 
ampere-turns by two loops. From this point for the given 
width of brushes а further advance will produce no greater 
liberation of energy due to rotation of the cross inductors ; the: 
two loops removed will produce practically the same cross 
induction, since their effect is determined by the two air-gaps 
(the iron of the pole-pieces being far from saturation), and this 
number of cross lines collapsing in the same time will liberate 
energy to the same amount and at the same rate. It was 
previously shown that the energy liberated by inerease of the 
back ampere-turns during rotation is but a small item, i. e., (8) 
is not very important. Hence for а given armature current. 
and time of short-circuit as fixed by a brush width equal to 
one segment, there is a limit to the amount of energy that can 
be liberated, which is arrived at when D C is just at the lead- 
ing pole-tip ; the reversing strength of the symmetrical field 
(1) then also reaches à maximum, and this limit fixes the 
current for which we can secure sparkless commutation. 

(b) Beyond the Width of a Segment.—If we now still further 
increase the width of the brushes an entirely new set of con- 
ditions arise. The time of short-circuit is increased, and so 
also is the reversing effect due to collapse of the cross field or 
growth of back lines, f. e., Nos. 8 and 5; the neutral line of 
field 2 recedes further, and more energy is thereby liberated. 
But also if the brushes have a width greater than that of one 
commutator segment plus two strips of mica, then for a shorter 
or longer time more than one loop is short-circuited by each 
set of brushes. Hence with an even number of segments we 
not only have to consider the Land M of thetwosimilarly situated 
loops, one short-circuited by each brush, but have also to add 
on the mutual induction of another pair of loops ; in this second 
pair the current is also altering in value, although the phase 
of commutation which they have reached is different, baing 
either ahead of or behind the first pair, according to their posi- 
tion. Thus a more powerful reversing E.M.F. is required ;. 
the energy that would be liberated is increased, but so also is 
the possible storage of energy, and it becomes an open ques- 
tion whether the advantages from a longer time of short- 
circuit, and greater recession of the neutral line of field 2 
counterbalance the greater inductance, self and mutual, of the- 
loops which are to be reversed. On theoretical grounds, it 
would seem most probable that the greater reversing E.M.F. 
would more than counterbalance the increased mutual induc- 
tance; but in practice it does not appear that there is any 
advantage in increasing the brush width beyond equality to- 
one segment, since this is the width most commonly in use. 
Perhaps the explanation is to be found in the necessity for a 
compromise between the lesser width suitable for light loads 
and the greater width that might be used with full load. 

Effect of Varying the Number of Segments.—Strictly speak- 
ing, what is required for sparkless commutation is not a greater 
liberation of energy from the field than of storage, but a strict 
equality between the two. Yet in practice it is very desirable 
that both liberation and storage should each be a minimum, 
the reasons being that the smaller the absolute amounts of 
these, the less the effect of any inequality between them in 
damage to the commutator ; and further, the less the brushes 
have to be shifted from the line of symmetry the better, since 
the necessary attention with varying loads is then reduced to 
a minimum. On the first of these grounds it is seen to be 


circuit, a very powerful reversing E.M.F. is required, since 
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advantageous jn a single-wound armature, with a given 
number of conductors, to increase the number of commutator 
segments as much as possible. A winding divided into few 
sections means a large liberation of energy from rotation of 
the full-current inductors, and a large storage of energy from 
rotation of the short-circuited loops, and these two may be 
perfectly balanced; yet & further subdivision of the winding 
will lessen the effect of any inequality. The diameter of com- 
mutation in the above case remains practically in the same 
position as before, and the brush widths must be propor- 
tionately reduced, but any difficulty from sparking has been 
lessened. 

Effect of an Uneven Number of Segments,—On the same ground 
an uneven number of commutator segments in a drum armature 
isto be recommended, but it is attended with a slight disadvan- 
tage in another direction. Assuming, as before, that the brush 
has the width ofa commutator segment, the cycle of changes is 
complete when the armature has rotated through an arc of 
half the former angular width, for then the brush which starts 
by coinciding with a segment ends by covering half of two 
segments, and vice versa. Thus the possible liberation or 
storage of energy is reduced to about half the amount that it 
would have for a similar armature with an even number of 
segments, or, in other words, the L and M of the two loops is 
less than the L of the two loops in the case of the even number 
of segments. But this advantage is qualified by the fact that 
except for mere instants, two sections are always simul- 
taneously short-circuited and withdrawn from the main 
winding. In consequence an uneven number of sections is 
left, and one side or the other of the commutator always has 
one more section in it than the opposite side (Fig. 26). There 
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is thus an alternating E. M. F. impressed on the armature 
circuit in series due to the odd section, the effect of which is 
to cause the armature current to divide unequally between the 
two halves, first one side and then the other carrying the 
major part.* With a fairly large number of sections, this 
**see-saw’’ action would be reduced to such a small amount as 
to be practically negligible. 

Effect of varying the Polar Angle, Density of Field, 
and Air-gap.—tThe effects of different polar angles, and 
densities in the air-gaps and their lengths, have still to 
be shortly considered. With a given average density in 
the air-gap D,, and length of air-gap, if the polar angle 
embraces practically half the circumference, the change of the 
intensity of field on either side of the neutral line would be 
very abrupt. As the result, the distance between the two 
points behind and ahead of the neutral line where short-circuit 
should begin and end would be very small, and the brushes 
must be correspondingly narrow. With large currents it would 
be then difficult to obtain enough brush contact-surface to 
prevent an excessive current density in the brush-tips. Hence 
a smaller polar are must be adopted, and the interpolar gap 
widened in order to obtain a sufficiently gradual change of 


* The same fact is thus described by Dr. Hopkinson in his classical 


Paper on Dynamo-Electric Machinery. When any one section out of a 


total number = 2m + 1, is exactly in the middle of the field (and this is 
when the brushes are both short-circuiting loops, Fig. 26, ii), the E.M.F. 
of the other 2m sections exactly balance, so that there is upon the closed 
circuit an E.M.F. due to the single section somewhat in excess of } th part 
of the actual E.M.F. of the machine. 


field direction and strength. When this is obtained the 
question arises as to the advantage of further reducing the 
polar angle ; the total number of lines through the armature 
and the voltage is reduced and the neutral line remains nearly 
in the same position, for if the density of the symmetrical field 
has diminished without the pole-pieces, the air-paths of the 
cross induction have been correspondingly reduced. The only 
difference is that both the possible liberation and storage of 
energy have been reduced, and this, as was pointed out above, 
is an advantage. There is less effect produced by rotation of 
the cross turns on the distortion of the field, and less effect 
produced by the short-circuited loops on the displacement. 
Roughly speaking, only the direct magnetising effects are left, 
and these, as we have shown, are of little account. 

Next, if Bg be increased with the same length of air-gap, 
the excitation required at the poles or X,=X,+X,+X, 
(where the subscript letters indicate respectively the arma- 
ture, air-gap, and back armature-turns) is increased, and in 
consequence any effect due to alteration in the number of the 
back turns is still more decreased. Further, the neutral line 
is driven backwards, and if the gradient of the field does not 
become too abrupt for the due width of brush, this is an addi- 
tional advantage. Thus it is an advantage to increase By, 
and the total number of lines may be brought back to the 
same value, as in the first case, but at the expense of greater 
excitation in the field magnet. 

Finally, if J, be increased while B, is kept constant, the 
X, is, as before, increased, both the back and cross induc- 
tions are reduced, and the energy effects are reduced to a 
minimum. 

(To be concluded. ) 


ON THE MEASUREMENT OF ALTERNATE CURRENTS 
BY MEANS OF AN OBLIQUELY SITUATED GAL- 
YANOMETER NEEDLE, WITH A METHOD OF 
DETERMINING THE ANGLE OF LAG.* 


BY LORD RAYLEIGH, F. R. S. 


It is many yearst since, as the result of some experiments upon 
induction, 1 proposed a soft iron needle for use with alternate 
currents in place of the permanently magnetised steel needle 
ordinarily employed in the galvanometer for the measurement of 
steady currents. Aninstrument of this kind designed for telephonic 
currents has since been constructed by Giltay ; but, so far as I am 
aware, no application has been made of it to measurements upon а 
large scale, although the principle of alternately reversed mag- 
netism is the foundation of several successful commercial instru- 
ments. 

The theory of the behaviour of ап elongated needle is sufficiently 
simple, so long as it can he assumed that the magnetism is made up 
of two parts, one of which is constant and the other proportional to 
the magnetising force. If internal induced currents can be neglected, 
this assumption may be regarded as legitimate so long as the foroes 
are small] In the ordinary case of alternate currents, where 
upon the whole there is no transfer of electricity in either direc- 
tion, the constant part of the magnetism has no effect ; while the 
variable part gives rise to а deflecting couple proportional on 
the one hand to the mean value of the square of the mag- 
netising force or ourrent, and upon the other to the sine of 
twice the angle between the direction of the force and the 
length of the needle. The deflecting couple is thus evanescent 
when the needle stands either parallel or perpendicular to the 
magnetising force, and rises to a maximum at the angle of 45deg. 
For practical purposes the law of proportionality to the mean 
square of current would seem to be trustworthy so long as no great 
change occurs in the frequency or type of current ; otherwise eddy 
currents in the iron might lead to error, unless the metal were 
finely subdivided. 

It is hardly to be supposed that for ordinary p a suspended 
iron needle would compete in convenience with the excellent instru- 
ments now generally available ; but having found it suitable for a 
special purpose of my own, I think it may be worth while to draw 
to it the attention of those interested. Їп experiments upon the 
oxidation of nitrogen by the electric arc or flame, it was desired to 
ascertain the relation between the electric power absorbed and 
the amount of nitrogen oxidised. A transformer with an unclosed 

* From the Phi. Mag. for May. 
t Brit. Assoc. Report, 1868 ; Phil. Mag., Vol. III., p. 45 (1877's 
t Phil. Mag., Vol. XXIII., p. 225 1887). 
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magnetic circuit was employed to raise the potential from that of the: 
supply to the 3,000 volta or more needed at the platinum terminals. 

Commercial ampere- meters and volt-meters gave with all needed pre- 

eision the current and potential at the primary of the transformer; 

but, as is well known, these data do notsufficeforanestimate of power. 
The latter depends also upon the angle of lag, or retardation of cur- 

rent relatively to potential difference. If this angle be 0, the power 
actually employed is to be found by multiplying the product of volts. 
and amperes by cos Ө, so that the actual power may be less to any 
extent than the apparent power represented by the simple product. 
Various wattmeters have been introduced for measuring the actual’ 
power directly, but I could not hear of one suitable for the large 
current of 40 amperes used at the Royal Institution. Working 
su uently in the country I returned to the problem, and suc- 
ceeded in determining the angle of lag very easily by means of the 
principle now to be explained. 

The soft iron needle of 2cm. in length, suspended by a fine 
tersion-fibre of glass and carrying a mirror in the usual way, is 
inclined at 45deg. to the direction of the magnetic force. This 
force is due to currents in two coils, the common axis of the coils 
being horizontal and passing through the centre of the needle. As 
in ordinary galvanometers, the mean plane of each coil may include 
the centre of the needle; but it was found better to dispose the 
coils on opposite sides and at distances from the needle which 
could be varied. A plan of the arrangement is sketched diagram- 
atically in the figure, where MM, SS represent the two coils, the 
common axis HK passing through the centre of the needle N. 
If the currents in the coils are of the same frequency and of simple 
type, the magnetising forces along HK may denoted by A cos 
nt, В cos (n£— г), « being the phase-difference. If either force act 
alone, the deflecting couple is represented by А? or by В?; but if 
the two forces co-operate the corresponding effect is 

(1) 


C3 = A? + D? + 2АВ cos e, e А е e 
reducing itself to (A+B) or (А — By only in the cases where є is 
zero or two right angles. The method consists in measuring upon 


any common scale all the three quantitics A?, D? and Ci, from 
which г can be deduced by trigonometrical tables, or more simply 


in many cases by constructing the triangle whose sides are A, B 
and C. The determination of the phase-difference between the 
сасон is thus independent of any measurement of their absolute 
values. 

The best method of estimating the deflecting couples may depend 
upon the circumstances of the particular case. The most accurate 
in principle is the restoration of the needle to the zero position by 
means of a torsion-head. But when the conditions are so arranged 
that the angular deflections are moderate, it will usually suffice 
merely to read them, either objectively by a spot of light thrown 
upon a scale, or by means of a telescope. In any case, where it may 
be desired to push the deflections beyond the region where the law 
of ороно у сап be relied upon, all risk of error may be 
avoided by comparison with another instrument of trustworthy 
calibration, one coil only of the soft iron apparatus being employed. 

In certain cases the advantages which accompany the restoration 
of the zero position of the needlo may be secured by causing the 

‘deflections themselves to assume a constant value, e.g , by making 
known changes of resistance in one or both of the circuits, or by 
motion of tho coils altering their efficiencies in a known ratio. 

In the particular experiments for which the apparatus was set 
up the coil MM (see figure) was reduced to a single turn of about 
17 cm. diameter and conveyed the main current (about 10 amperes) 
which traversed the primary circuit of the transformer. This, 
it may be mentioned, was а home-made instrument, somewhat 
of the Ruhmkorff type, and was placed at a sufficient distance 
from the measuring apparatus. The shunt-coil SS was of somewhat 
less diameter and contained 32 convolutions. "The shunt-circuit 
included also two electric lamps joined in series, and its terminals 

were connected with two points of the main circuit outside the 
apparatus, where the difference of potentials was about 40 volts. 
Provision was made for diverting the main current at pleasure from 
MM, and by means of a reverser the direction of the current in SS 
.could be altered, equivalent to a change of ғ by 180deg. The 
measurements to be made are the effects of MM and of SS acting 
separately, and of MM and SS acting together in one or both 
positions of the reverser. | Ё. 8 


The best arrangement of the details of observation will depend 
somewhat upon the icular value of ғ to be dealt with. If this 
be 60deg., or thereabouts, the method can be applied with peculiar 
advantage. For by preliminary adjustment of the coils, if movable, 
or by inclusion of (unknown) resistance of the shunt-cizeuit, the 
deflections due to MM and SS may be made equal to one another ; 
so that in: the ease supposed the same deflection will ensue from 
the simultaneous action of the two currents in one of the ways in 
which they may be combined. | Ө 

This condition of things was somewhat approached in the actual 
measures relating to the electric flame. Thus in one trial the coils - 
were adjusted so as to make the deflections due to cach of the 
currents acting singly equal to one another. The value was 40 
divisions of the scale. hen both currents were turned on, the 
deflection was 264 divisions. .Thus 


A?=B?=40, ` A?+B?-2AB cose=26} ; 
whence . 008 = 67, or «—48*. 


In & second experiment the deflection due to both currents acting 
together was made equal to that of the main acting alone. Here 


А? — 40, B?=71, A?+ B?—2AB cos ? = 40 ; 
whence cos ғ = 665. 


The accuracy was limited by the unsteadiness of the electric flame 
and of the primary currents (from a gas-driven De Méritens) rather 
than by want of delicacy in the measuring apparatus. 

When the phase-difference is about a quarter of a period, cose is 
small, and its value is best found by observing the effect of reversing 
the shunt-current while the main current continues runniog. The 
difference is 4AB сов ғ, from which, combined with a knowledge of 
А and B, the value of сов ғ is advantageously derived. If сов е is 
absolutely zero, the reversal does not alter the reading. 

If the currents are in the same, or in opposite ре it is pos- 
sible to reduce the joint effect to zero by suitable adjustment of the 
coils or of the shunt resistance. 

The application of principal interest is when the shunt-current 
may be assumed to have the same phase as the potential difference 
at its terminals, for then cos « is the factor by which the true watts 
may be derived from the apparent watts. We will Uu con- 
sider the question of the negligibility of the self-induction of the 
shunt-current, but before proceeding to this it may be well to show 
the application of the formule when the currents deviate from the 
sine type. 

If a be the instantaneous current, and v the instantaneous 
potential difference at the terminals, the work done is fardi. The 
readings of the soft iron galvanometer for either current alone may 
be represented by a 

A3 = Mfa*dt, B=kferdet, . . (2) 
where h, k are constants depending upon the disposition of the 


apparatus. When both currents act, we have the readings 
| С, or С,2 = Ла+ко) а... , (3) 
Taking the first alternative, we find 
C,? =I fardt + 2hkfavdt + fod, 
2_ A2_ N2 
or Ci? А? – В favdt 2. W 


С 92AB ffatdt x. ij 
The fraction on the right of (4) is the ratio of true and apparent 
watts ; and we see that, whether the currents follow the sine law or 
not, the ratio is given. by cos ғ, where, as before, e is the angle of 
the triangle constructed with sides proportional to the square roots 


of the three readings. 


Another formula for сов ғ ET "T 
ep Wd. b 
0 (5) 
In the final formula (4) the factors of efficiency of the separate 
coils (h, К) do not enter. This result depends, however, upon the 
fulfilment of the condition of parallelism between the two coils. 
If the magnetic forces due to the coils be inclined at different 
angles x, x to the length of the needle, we have in place of (3), 


С? = (а cos x +v cos x") (a sin x + vsin x")dt 


Aa sin 2y + *sin2y' ursin (x x )]dé ; . . (6) 

while A?-lsin2y/a*lt, | B*—lsin2y/fvidt . (7) 
Accordingly | 

Jat C*—-A*- В? Al itin 2x . sin2y'i (8) 


_ain(x x) 
in which the second fraction on the right represents the influence 
of the defect in parallelism. If x and х’ are both nearly equal to 
45°, then approximately | 
Hm . 2 ГА 
Ilsin 2x. ein 2X 5.3 NX x). (9) 
sin (xx) Ё 
We have now to consider under what conditions the shunt- 


current may be assumed to be proportional to the instantaneous 
value of the potential difference at its terminals. The obstacles 


D 


' 
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-are principally the self-induction of the shunt-coil itself, and the 
mutual induction between it and the coil which conveys the main 
current. As to the former, we know* that if the mean radius of a 
‘coil be a, and if the section be circular of radius c, and if n be the 
number of convolutions, 

| 4а (leg e -1}. 2.2... (10) 

с 
То take an example from the shunt-coil used in the experiments 
above referred to, where 
a=6cm., c=lcm., n=32, 

L is of the order 10m. The time constant of the shunt-circuit (r) 
is equal to L/R, where R is the resistance in C. G. S. measure. 
т be the resistance measured in ohms, R=r x 10, so that 


rex 10" 


What we are concerned with is the ratio of r to the period of the 


currents; if the latter be +}, second, the ratio is 1/100r, so that if 
т be a good number of ohms—it must have exceeded 100 in the 
particular experiments—there is nothing to fear from self-induction, 
It would seem to follow konen that if the voltage be not too 
small, say not falling below 10 volts, there should be no difficulty 
in obtaining sufficient effect from а shunt-coil whose self-induction 
may be neglected. It may be remarked that since the efficiency of 
the coil varies as n, while L varies as 2, it will be advantageous to 
keep n (and т) down so long as the self-induction of the whole 
shunt-circuit is mainly that of the coil. 

If the main and the shunt-coils were wound closely together the 
disturbance due to mutual induction would be of the same order 
of magnitude as that due to self-induction. If the coils are sepa- 
rated, as is otherwise convenient, the influence of mutual induc- 
nue m be less, and may be neglected under the conditions above 

efined. 

As to the effect of self-induction, if present, we know that the 


lag is given by 
tan Lp / R, (11) 
where p —2z x frequency. The angle of lag of the main current 
(0), which it is the object of the measurements to determine, is 
then given by 
OSC PH... e o . (12) 


t being the phase-difference of the two currents, as found directly 


from the observations, 


THE TRANSMISSION OF POWER IN FACTORIES 
BY ELECTRICITY.1 


BY S, V. CLIREHUGH. 


A few years ago there were people, even electrical engineers, who 
went about proclaiming that the days of shafting and rope driving 
were at an end, and that every new cotton mill would drive each 
line shaft, and even each machine, as some enthusiasts alleged, by 
means of electric motors. This was not only unreasonable, but it 
was harmful to the industry. Mechanical engineers who for years 
had had experience of equipping cotton mills, and who knew to a 
fraction what power each machine took, resented the fact that a 
body of men, who knew nothing at all about the intricacies of 
driving such machinery, should come in and teach them their 
business, They therefore looked closely into the claims of elec- 
tricity, and found that the loss was so small that even if 50 per 
cent. of the losses could be saved by electricity, the additional 
capital outlay would more than outbalance the annual saving. Fift 
per cent. sounds a lot, but when the losses in driving & cotton mi 
are not probably more than 20 per cent. of the в.н.р. developed, 
and you are dealing with engines which will develop an 1. 1. . hour 
for 2103. of coal, 50 per cent. is not sufficient saving—in fact there 
is not à big enough margin of loss to cut at. It should be remem- 
bered that even in Switzerland, where there are towns in which all 
the mills are driven by electricity from a central supply, they do 
not distribute the power inside the mill by means of electricity, but 
the millowner buys an electric motor in the same way as the mill- 


owner here buys a main steam-engine, and they botb, as far as I am. 


aware, distribute by means of ropes and shafting. 

Fortunately, however, for tho electrical industry, wo have, 
especially in Lancashire, industries on which the margin of loss in 
the distribution of power is so enormous as to enable us to effect a 

‘large money saving if we only reduce them by 20 per cent. The 
dyeing, bleaching, finishing and printing trades, in my opinion, 
use more coal per B.H.P. hour than any other trades in the world. 
The reasons for these are not far to seek. Partly owing to tradition, 
and partlyowing to necessity. nartly also to convenience, nearly every 

Maxwell s Electricity,” $ 706. 

t Abstract of a Paper read before the Northern Society of Electrical 
Engineers, | 


etc, 


machine in these trades has its own prime mover. One cannot, for 
instance, imagine a printing machine being driven off shafting, even 
were it provided with the most complicated system of speed conea, 
In addition, even in machines where it might be ible, the 
attendant is so accustomed to have the stop valve of the engine 
ready to his hand that he could hardly work the machine without it 
or its equivalent. Here, then, is material ready for the electrical 
engineer. Even the тога designed job will generally make the 
customer grateful, because you cannot by any stretch of imagination 
waste more power, and the probabilities are you will save something. 
The difficulty is to induce the proprietor to spend the money. An 
electrical installation is not a shea thing, as I shall presently show, 
and it is of little use to tell a man that by an expenditure of £5,000 
he will save £1,250 per annum, or 25 per cent. on the outlay, if he 
has not £5,000 to spare. The general answer you will get is, 
Trade is bad and the profits are too small. I can’t afford it.” A 
curious commentary on the methods employed by other nations is 
afforded by Germany. It is just when trade is bad and profits 
small that in that country there is an opportunity of introducing 
improvements. 

I have recently been connected with some power installations of 
considerable size, and, while not wishing to weary you with a 
detailed description of each machine, I feel that some of the 
principal points in which difficulties presented themselves and the 
method of getting out of them may be of interest. The first question 
that occurs is, what is the best form of generating plant for the 
purpose? Let us assume that 200 н.р. will be required and that 
steam will be used. I am of opinion that a direct-coupled plant of 
moderate speed is the best, having regard to running expenses, 
depreciation and capital outlay. The difference in cost between а 
rope-driven plant, in which the engine runs at 100 revs. and the 
dynamo at 500, and a direct-coupled plant running at 200 revs. being 
practioally negligible, the dynamo of course being а multipolar one. 
Special circumstances might lead one to a lower speed, say 120 
revs., in order to be able to use a trip gear. but in this particular 
size it would, I think, be wasteful in capital outlay. The type of 
engine I have found most satisfactory is ап inverted vertical com- 
pound (if the boiler pressure is anything over 90lbs.), with piston 
valve on the high-pressure cylinder and balanced slide on the low- 
pressure, the governing being done by means of an automatic shaft 
governor. The engine should be of the enclosed type, and the 
lubrication should be under pressure. Ава rule, with an engine of 
this speed, ап ejector condenser is the most convenient, and will 

ive а good vacuum, there being no moving parts. The dynamo 

irect connected through a flexible coupling would probably be of 
the six-pole type, the armature of course being slot wound. 1t is 
absolutely essential that there should be very little movement of the 
neutral points with varying loads. 

Such a combination will deliver a killowatt hour with 30lbs. бо 321Ьв. 
of water, or oneI. H. P. with a consumption of 18108. to 20lbs. of water, 
or about 23 Ibs. of coal. І do not of course point this out as being 
anything special in the way of economy, but with the varying loads 
it is probably as economical as can be obtained, having regard to the 
capital expenditure and wear and tear. А difficulty we have is, 
that what we want to know is not the maximum power taken by 
the machine in starting, but the maximum normal power required. 
A steam engine has to be put down of sufficient size to develop the 
maximum power required; a motor, only the maximum normal 
power required. In connection with this matter I should like 
to mention that beautiful little device, Royce’s time fuse, which, 
for motor work, is unsurpassed. Until recently one always put 
a mercury cut-out in circuit with a motor, which, directly the 
motor load exceeded a given amount, opened. Of course, in time 
it had а lump of something heavy tied to it, which prevented 
it working at all. Now, by means of a time fuse you can have a 
given overload on а motor for a given time, which is exactly what 
we want, so that à motor may exert 50 per cent. more than its rated 
load for say three minutes without blowing the fuse or doing itself 
any harm ; for we know that, with any motor worth its salt, it will 
give out any amount of power till it is n dedo by the heating of the 
armature conductors. In one installation ve fixed these cut-outa 
on a switchboard, and put an electric bell and indicator in circuit, во 
that when a time fuse goes it rings a bell and indicates the number of 
the circuit. Thus the foreman of the room is enabled to find out, if a 
certain machine blows its fuse several times, that there is something 
wrong either with machine or operator. 


Now with regard to gearing and variation of speed. The problem 
here is to run your motor at a peripheral speed of approximately 
3,000 feet per minute, which means for an average size of motor 
about 1,000 revolutions per minute, and to gear it to a machine 
which runs at about 50 revolutions. It is obvious that we have only 
three methods open to us, viz. : (1) worm gearing, (2) double re- 
duction spur, (3) single reduction spur and belt. It is undeniable 
th it each of these methods may be satisfactory under certain con- 
ditions, but as it is always advisable to keep the speed of the motor 
up to the speed I mentioned, it will be found that the peripheral 
speed of spur gearing is too great. I have found that when the 
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эзе of even the best cut wheels exceeds 1,800 feet per minute 
ere is excessive wearand objectionable noise. There is sometimes 
an opportunity of using a belt for the drive off the motor and then 

gearing, but as a rule either the moisture in the place or the 
want of room does not permit this. We then come to the third 
alternative, i. e., worm gearing. This form of gearing has been in 
very bad odour for the few years. Its efficiency was undeniably 
very low as it was then constructed, and although it had its uses 
there was not the class of work to be done which could not be done 
almost equally well by spur or other forms of gearing. When, 
however, engineers found the necessity for combining a machine 
running at 1,000 revolutions with one running at 50 revolutions per 
minate, then it became clear that if worm gearing could be made 
more efficient it was clearly a satisfactory way out of the difficulty. 
The worm gearing which I have used in many cases has given sur- 
prisingly good results. The importance of scientifically designing 
and fitting gearing where efliciency is to be considered cannot 
be over estimated. The worms in all these cases were cut out of 
tool steel, while the worm wheels were of phosphor bronze hobbed, 
thus ensuring a perfect fit. Each motor is provided with a thrust 
bearing, fitted with steel balls to take up the thrust. 


I cannot urge too strongly to use only enclosed water-tight 
motors where the place is either steamy at any time, or where the 
machines themselves throw eff water while working. With regard 
to the enclosed ventilating motors, the enclosing of course is the 
only ex e, the temperature rise of the motor remaining the 
same. e unenclosed motora require no special comment, beyond 
that I think a better protection than a wooden box is a sort of wire 
cage. I think that under no circumstances should a motor be left 
absolutely unprotected. Motors which are to be left in the works, 
where they will receive practically no attention except oil, must be 
able to run absolutely sparklessly at all loads up to 30 per cent. 
overload without moving the brushes. 


A word of warning with regard to carbon brushes on enclosed 
motors may save some the trouble which I have experienced. If 
you use carbon brushes in an enclosed motor you cannot keep 
your temperature down unless the E.M.F. is considerably higher 
than 200 volts, and this with a large amount of surface. The 
inability to use these brushes is in my opinion no particular draw- 

Carbon brushes cover a multitude of sins, and much 
sparking may go on undetected for а time. In addition, as far as 
my experience goes, it is impossible to avoid the presence of 
foreign matter, which will often cut the commutator, and if not 
checked very early will cause considerable damage. I have 
found that wire brushes, not gauze, once they get nicely bedded, 
will run for six months without any attention, provided, of couers, 
the motor does not spark. 


The variation of speed is the next item. This is the sort of 
problem required to drive а callender which shall be able to 
run at any speed between zero and 50 revolutions per minute ; 
its principal speeds, however, will be 25, 35 and 50 revolutions per 
minute. The method I have adopted in some cases is as follows: 
Make the normal speed of the callender motor 35 revolutions per 
minute, plus the increase due to the gearing, so that when running 
at this speed there is no resistance in circuit with it. When the 
higher speed is wanted, this is obtained by putting resistance in the 
field, i. e., by weakening the field and so decreasing the back 
E. M. F. and allowing more current to flow. This, of course, some- 
what lowers the efficiency of the motor, but does away with any 
loss worth mentioning in the resistance. About 50 per cent. 
increase is probably about the maximum obtainable in practico 
without sparking. When a speed lower than 35 revolutions is 
required, it has to be obtained by putting resistance in series with 
the armature. This is, of course, wasteful. I do not think that 
water resistances are suitable, except for starting resistances, as if 
they have to be kept in circuit they require considerable attention, 
&nd become a nuisance. 

The wiring should be run on insulators strained tight and out 
of reach. here it is brought down to а machine it should be 
enclosed in gas barrelling six or seven feet up. All motor wires 
should, in my opinion, be taken back to a distribution switch- 
board on which one ammeter should be fixed, and the bus-bars so 
arranged that any motor may be plugged in the ammeter circuit. 
I believe that both men and machines would be kept in better 
order if each machine had its own label sayiog the amperes it 
should take and the foreman occasionally plugged the machines 
on the ammeter. If he found that a machine which was rated 
to take 60 amperes was consistently taking 70, the conclusion he 
would draw would be either that the machine was out of order, the 
attendant was running too fast, or Шаб some heavier cloth than 
was expected was going through. 

We now come to tho last consideration and the most important 
—the cost and efficiency of electric driving. It cannot be denied 
that the cost is high. The figures I give here are figures based on 
actual work carried out, all of which has been put out to tender 
among the leading firms. I give the cost of so much per motor 
installed. It is made hy selecting the cost of 20 different machines 


of the type most frequently met with in the trades I have mentioned. 
The horse-powers run from 3 to 20. The first example is one in a 
works which was exceptionally wet and steamy, so that everything 

had to be absolutely water-tight: 


МО ЮГЕ: енн reve блан £87 10 0 
e евна 10 0 0 

' Sich, аана: 16 0 0 
| Generator and Engine 59 10 0 
D Io ssss —— 54 0 

' CCC 20 0 0 
Eren Ерназ 8 12 0 

£235 12 0 


The next is an installation where it was not considered necessary 
that the motors should be water-tight. They are enclosed to 
protect them from mechanical injury, but they are ventilated : 

£69 0 


p E HIR NEUE NDA Pad ӨН 9 0 
Switchpillara п.п... ае eee 10 0 0 
Switchboard ы е елый нарда 16 0 0 
Generator and Engine 59 10 0 
Gris [EE RUE раз 54 0 0 
WV /A ИР ЧАТИ КИИР 20 00 
Erection лагынын ызырына 8 812 0 

£217 2 0 


In the two cases I have kept the figures which are not affected by : 
the moisture, &oc. : constant, although, of course, in actual practice 
they varied somewhat. The item Switchboard " may seem high, 
and probably might be reduced somewhat, but it does not include 
any luxuries. In one particular case there is the main double pole 
switch and fuse for the dynamo, a pair of bus-bars, and a single pole 
switch, fuse, and the time fuse for each motor, two ammeters, and 
one voltmeter. The item for wiring is heavy, but the mre 
covered a large amount of ground. The use of bare condulors 
strained tight would reduce this if approved by the fire insurance 
companies. The cost of the engine and dynamo may be somewhat 
higher than necessary, as it is assumed that all the motors will be 
on at once and at full power. Sufficient experience has not yet 
been gained to ascertain what proportion of the maximum load on 
the engine will bear to the rated outputs of the motors installed. 

There are certain works at present where it is somewhat difficult 
to see how electric driving can help them ; it is those works which 
require all the exhaust steam which their engines can give them for 
boiling purposes. To such, economy of steam consumption is no 
rigs Pon as it practically costs them no more to raise their steam 
to 100lb. pressure than to raise it above the pressure of the 
atmosphere. 
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. SPARKLESS COLLECTION. 


Although the title of the Paper recently read before the 
Institution of Elecirical Engineers is the general one of 
* Dynamos," it is not too much to say that the problem 
running through it is the old, old question of sparking at the 
brushes. Mr. Morpey begins by recapitulating the many 
virtues, latent or already attained, of the toothed armature 
with a short air-space. In regard to these the dynamo 
designer will agree, but will add that he is already fully alive 
to them: the purchaser cares not whether the armature be 
toothed or smooth, provided the machine be good and cheap, 
so that it only remains for the semi-expert to be taught to 
recognise the merits of the toothed armature. What then 
hinders its wider introduction into practice, or rather re-intro- 
duction? Sparking, and sparking only. Mr. Monrpvey's 
opening statement on this subject is as true ag it ig 
amusing; but it may be questioned whether the spark- 
ing snake is nowadays merely potential. Does it not 
sometimes visibly exist even in the modern smooth-core 
dynamo? A short time since a writer in a technical paper 
said that you only want to see the heavy magnet coils of 
the continuous-current two-pole machines of Siemens Bros., 
Crompton AND Co., the Brusu Company, &c., to understand 
why they run so sparklessly”; and, again, a well-known 
speaker at the Institution lately declared that “with the 
bi-polar that Crompron or Siemens had shown them how to 
turn out they had a commutator which would wear with a 
surface like glass, and never gave any trouble." Is there, 
then, another side to the shield? A visit to the chiof central 
stations of London will lead one to infer that there is. Thus, 
in some of them carbon tips to metallic gauze brushes are in 
use in order to minimise sparking and reduce the consequent 
attention, and this, too, when the machines are used for u lighting 
load. How would they fare if subjected to the violent fluctua- 
tion of a traction load? Sparking, therefore, is not so entirely 
a thing of the past that Mr. Morpry need justify his sugges- 
tions solely on the ground of the economy which he anticipates 
from their adoption. The absence or presence of sparking 
even in the well-tried smooth armature is still, in fact, largely 
a question of what the nature of the output is. 

To turn, then, to Mr. Morpey’s plan for overcoming arma- 
ture reaction and sparking in toothed armatures, it is evidently 
an endeavour to follow up the lines on which Mr. Savers has 
worked. The reversing coils or bars of Mr. Sayers were idle 
except during the moment when their own section was being 
commutated, so that out of a total of, say, 50, only some four 
were ever in use at one time, This apparent waste of copper 
offends the engineering economic instinct. By Mr. Morpry’s 


THE ELECTRICIAN, JUNE 4, 1897. XXY. 


THE GENERAL ELECTRIC CO., Ltd. 


From 


25 AMPERE UPWARDS. 


and 


TRIPLE POLE. QUICK BREAK. 


— S сь 


Head Offices: 69, 71 mi 88, e Victoria Street, LONDON, E.C. 
WORKS: Peel Works, Adelphi, Salford, MANCHESTER. 


BRANCHES: e Chapel Street, Salford, MANCHESTER. 196, 8t. Vincent Street, GLASGOW. 
39, Corporation Street, BIRMINGHAM. 13, Westgate Road, NEWCASTLE-ON-TYNE. 


UNITED ASBESTOS Cis: 


LONDON, Е.С. 


FINE ASBESTOS PAPER, for D Kc. are 
ELON BEES ASBESTOS TUBES and CEMENT, for Electric All Goods made at our Works, 
Light Leads. near London, and are of the 
ASBESTOS TRADE. ASBESTOS FIRE. PROOF PAINT, for protecting best possible description. 
The ONLY COMPANY in ASBESTOS MILLBOARD STRIPS, for ditto Specify “SALAMANDER” Brand, 


theWORLD owning FINE ASBESTOS THREAD, for covering wires. Depots: NEWCASTLE-ON-TYNE, Quay Side; 


S. : ASBESTOS COVERED WIRES. MANCHESTER, 34, Deansgate; LIVERPOOL, 
working Asbestos parent SALAMANDER LUBRICANT, for Pu Street; o BRISTOÈ „Provident 
v e PACKING, ' ov. CONDUCTING COVERING Dock. St. PETERSE iet vor dn. 
aa ITALY & CANADA for Boilers, & terior) No. 51; ANTWEBS, Rue . 
The UNITED ASBESTOS PATENT “SALAMAN DER” DECORATIONS. 
DESIGNS BY LEADING SO ARTISTE PE BA ОР e d VARIETY OF Prices and P 5 а 5 
DECORATIVE TREATMENT, FIREPR | Wrst Кир DEPOT—158 & 100, CHARING 088 5 ROAD, LONDON, W.C. 


F. WIGGINS & SONS, >} 10; TOWER MLL, Е. 


an 
Telephome No. 9948 Avenue. 102 & 103, MINORIES, LONDON, Е.С, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJBSTY'S GOVERNMENT. 


— 


J ADOPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 
„ AUUTILU Al BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS- 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, ctc., еїс., 
And by the LONDON SUPPLY COMPANIES. 


А | VARIOUS TYPES, дык» шшш p REPT IN STOCK. 


+. TYPE 


#7 -FOR UNDERGROUND ELECTRIC MAINS : 
DOULTON & GO., Lambeth, LONDON, S. E. 


LAMBETH, LONDON, beg BIRMINGHAM. Granville 8t. 
WORKS: bowie Y REGIS, STAFFS. DEPOTS: BIVERPOOL боло 8t. 

SMETHWICK, nr DIRMINQHAM. MANCHESTER. Deansgate. 
ST. HELEN'S, LANCS. GLASGOW ....Bothwell St. ry pe B? | 
URSLEM. PAISLEY, М.В. PARIS, PARIS. nue de Paradis. | 


— e 
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CLASSIFIED TRADES’ INDEX to ADVERTISERS 


in “THE ELECTRICIAN.” 


The foilowing forms a List of the Leading Firms in the Eleotrioal and Enginoering Trades, 
from whom all desoriptions of Eleotrical and Engineoring Plant, Apparatus, instru- 


monte, and Acoessories oan be obtained. 


Advertisers are entitled to entries In this List free of charge according to the sise of their Advertisement. Additional entries are made at a low charge, 
particulars of which will be forwarded on application to “ The Publisher.” Bold Type entries or additional matter can be arranged for with 


the Publisher. 


AGENTS (Electrical o PAOE 
Berend (O.) and Dunedin House Basinghall-avenue, London, I. O. s = 
ents for Messrs. Hartmann and Braun, &o., &. 
Dennis (W. F.) and Co, 28, Billiter-street, London, Ё.С.................. 
Agents or Messrs. Felten & Guilleaume & Antwerp T one Works. 
Drake ine Gorham, 66, Victoria-street, Westminster, London, 8.W. ........ 7 
ents for the Jandus Arc ‘Lamp, 
1 Eleetric Company, 55, Redcroes-street, London,R.O. .. æ.. -- — 
Agents for Mix and est (Limited), Berlin, 
Levi (J.) & Oo., 97, Batton-garden, m Landon, Е.С. umm „„ 13 
Agents for J ne егар, гаса 
Quicke, C. F. 7i Pavement, London, B. O. „„ — 
ent for eure nnol ly Bros. 
Bimon, Berry & Co , 59, Queen V st., Konton, E9: -æ =з т» | m | m nn: 
Agents for Constantia " Incandescent Lamps, &. 
Venner sad Billar 10, Delahay-street, Westminster, London, 8,W. ....... . 82 
or Chamberlain and Hookham, and for Pritahetis and Gold. 
Wilhelm or Cos 11 & 12, Westmoreland-bldgs, Aldersgato-st., London, Е.О. 8 
gents for! Hard” Incandescent Lamps, aad Messrs. W. Киске & Co. 
ACOUMULATOR®. (See also BATTERIES). 
(моц Electrical iti слао. 89, Victoria street „London, S. W.. . . 23 


io Aoma J )]]... rsss ТЕТУ Я 2 
"LES = " Accumulator Co., 78-72, ‚ Palace-chambers, Bri dge- st., Westminster, А 
Паб, ] RE AOL NER V EAS OSEE WATER CE алаа 

International Electric Company, 55, Redcross-street, London, Е.С. ........ — 

' Lamina Accumulator одо, Broad-street Avenue, Loadon, E.C......... 14 

c umony (H . M. EA & p £l, Obating Cross-rd., London, У.С. ...... — 
Siemens Queen Anne's-gate, London, 8. W.; 4 Woolwich, “Kent. 6 
Todo Ascamnintars. p. Cross- street, Manchester — 
Wrigh A. J.. 818, Upper. street, Islington, London, N. €0*0005025092050060292929 EE 

ALTERNATORS. . 


Brush Electrical Engineering Co. ,49, Queen Victoria-st.,London, K ...... 83 
Crompton & Co., Mansion House-buil ngs, London, E. d., and Chelmsford. 18, 24 
А Banon; Andersen & Goolden, Broad Sanctuary Chambers, Brom Sanctu wy, 
A. W. Werks: Erith, Kent. 
Ed'son and Swan United Electric Light Company, Ediswan- buildings, 86-37, 
Queon-street, London, E. O., and Branshes ................................ — 
Eleetric Construction M сошралу, Y Wolverhampton; and Dashwood House, Old 
Broad-street, London, E. b 
General Eleetric Co. 1 71 & 88, Queen Victoria-st., “London, E. C., & Salford 25 
Johnson & Phillipa, 14, Union-ct., Old Broad-st. London ; & Chariton, Kent. 1, А 
Siemens Bros. & „14, Queen Anne’ s-gate,London, 8.W.;& Woolwich, Kent. 
AMMETERS. 
Berend (O.) & Oo., Basinghall-avenue, London, E.C. .. —— == 
Edison and Swan United Eleotrio ШР! d Сошраоу, Ediswan-buildings, 86-87, 
| Queen-street, London, E. O., and Bran 
Electric Comstrnction Com 7. Welpe e ‘and Dashwood "House, Old 
Е Broad- street, London, E. 6 9606 660 еооово еооооооов оо eo w 
Elliott Brothers, 101, St. Martin’ s-lane, London, W.C.. V 
, Mvershed and V noles, Woodfleld Works, Harrow-road, London, W.. 
General Electric Co., 69, 71 & 88, Queen Victoria- -at., London, E. C., & Salford 
Hodges and Todd, 80-125, Hampstead- road, London, N.W. 
Johnson & Phillips, 14, Union-ot., Old Broad-st. London ; & Chariton, Eent. 1 
Muirhead and Co., 54, Oid Broad- Street, E. C.; and Elmer's Ead, Kent 
Nalder Bros. and Co. .16, Red Lion-street, Clerkenwell London, BG) еен 
Nalder бов. & Thompson, 81, Queon-stroet, Chenpside, London, Е.С. O. 
Paul, R. W.,44, Hatton Garden ; and Baffron Hill, London, E. G 
Pitkin, J N ta ted Li Lion-street, Clerkenwell, London, Е.С. ............... 
Balmony (H. à). ) 26 Co., 61, Charing Oross-rd., London, W.. 
Biemens Bros & Со. ,19, Queen Anne's-gate, London, S.W. ;& Woolwich Kent 


eet EI Be 


alors 


R | иткен 7 PAGE 

сыр )and Sons, Hast doa Works, E E. . 95 
ARO rept Rog „ (See Lamps) 

25 

8 


United Asbestos Compay, y, Dook House, pilier phar L 5 B.O. wae 

Willoox (W. H.) and 84 and 88, Southwark-street, Lon don ce ve 
AUOTION vane ANO VALUERS (Mechanical). 

Wheatley Kirk, Price, and Goulty, 49 Queen Victoria-street, London, B. C., and 


Man 000 оо оодоо 5 о оосо овоо ооо ое Oe 04 24 0.6 шо ољ GA CD оо оо оо ог оз P900 09 e. 91 
BATTERIES. 

Chioride Electrical pex s Syndicate, 89, Victoria-street, London, 8.W...... 23 

“ D.P.” Battery Co. ria-st., London, 8. W.; aud Óld Chariton, ran — 


Edison and Swan "United El pue ight Company, Ediswan-buildings, 86- 
Queen-street, London, E and anche дагон — 
lectrical Power Stor. Co., 4, vero Wincheeter-st., Lond., E. &; & Millwall, Е 40 

E in Klectrio Accumulator Co., Victoria Mansions, 98, Viotoria-streot, 


d W а 

Generi Electric Oo., 69 71,& 88, Queen Viotoria-st., London, K. U; & Salford 25. 

uI E. S. Accumulator Co., 78-79, alace-chambers, Bridge-st., Westminster, 
London, B.W: 4X. 24d ]ðißixi ð y tasse cati e Res 9 

International Electric Company, 65, Redcross-street, London, E. E. C. 

Johnson and i Unlon et., ‘Old Broad-st.. Loudon; & Chariton, Kent 1.8 8 

Salmony LI M. ra & Oo., 61, Charing Cross - rd., London, W 


Siemons Co., 14, Queen Anne’s-gate, London, . W., & Woolwich, Kent. 6 
BATTERY JA - 
Stiff and Sous © London Potteries, Lambeth, London, 8. L.. c Я 

a Koller Doarings Co., 1, Delahay-street, London, . W 
9 e y- 69099 «20000200009 оъ о ое — 
BELTING. 4 
Hendry, J., 253, Miia-strest, Bridgeton, Glasgow................. ꝗ i — 
„ (W. H. j and Oo., #4 and 36, Southwark; street, London, 8. u 3 


Olayton & Shuttleworth, Lincoln ; and 95, Queen Victoria-st., London, E.O. 15 
Davey, Paxman & Co. ‚ Colchester ; and 78, Queen Victoria-st., London, В.О. 81 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctu лгу, 
8.W. Works: Erith, Ken *€e60€099000009900009090060600000920.09000*0000229090 42 
Mather and Platt, Salford Leaner, Manchester e — 
Weeks (J.) and Oo., Chelsea, London, S. WMWMãMñãñ tr В 
CABLE COVERING MACHINERY. 
Johnson & Phillips, 14, Union-ct., Ola Broad-st., London ; & Chariton,Kent. 1,8 
Wilson (John) and Son, Vulcan Works, Johnstone, Scotland. e 
CABLE COMPANIES. 
re Direct Tel. Co., Winchester House, 50, Old-Broad-st., London, E.C. 
nglo-American T h Oo., 28, Old Broad -street, London, E. C . T 
Bresilan башланы Oo., Winchester House, 50, Old Broad-st., London. 
Commercial Cable Oo., 258, Broadway, New York, | U.S.A. London Office, 
65 and 56, Bishopagate-atreet Within, London, E 
Direct United States Cable Oo. „Winchester House 50, 014 Broad-st., London. 
Eastern Telegraph Oo., Winchester House, 50, ‘Old Broad-st., London, KC. 
Eastern Extension Tel. Oo., Winchester House, 50, Old Broad-st., London, E. с. 
Eastern & 8 .African Tel. Co., Winchester House,50, Old Broad-st.,London, E. O. 
Indo-European Telegraph Co., 18, Old Broad-street, London, E.C............ 
West African Telegraph Co., Winchester House, 560, Old Broad-st.,London,E.C 
CABLE SUPPLIES. 
British Insulated Wire Co., Preston ооо ое 
Callender's Cable and Construction Oo., 90, Cannon-street, London, k. C 
and Erith Marshes, Kenn 
Connolly Brothers, Blackley, Manohester. London Agent: С. F. Quicke, 
72, Finsbury-pavement, B.C ſUDuÍIuIy—ł 4 но нене ое е 
Edison and Swan United Electric Light Company, Ediswan-buildings, 35-37, 
Queen-stroct, London, E. O., and Branches 
Elliott Brothers, 101, St. Martin’ s-lane, Charing Cross, London, W 13 
Felten and Gailleaame—Sole Agents: W. F. Dennis & Co., . Billiter-st.,@ E. .C. 1 
Fowler- Waring Cables Co., 10, Fenchurch; street, London, E. C.; & N. Woolwich 11 
General Electrio Co., 69, 7 & 88, Qucon Victoria-st., London, E. C.; & Salford. 95 
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ADDRESSES. 


JULIUS SAX & OO. Ltd., Electrical Engineers and 
ELEOTRIO LIGHT OÓNTRAOTORS, RIDGMOUNT STREET, 
STORE STREET, LONDON, W. G. 

Established 1855, 


Spesiatities—Eleotrio Bells, Burglar Alarms, Fire Alarms, Watchmen’s 
Glocke and Fire Indicators combined, Water Gau von, Billard Markers, 
Electric Vanes, Lightning Conductors, Speaking Tubes, Gas Lighters, 
тео RS renting and Telegraph Instrumente, Electrical orpedo 


Appa 
Automatic o Call Bells for Fire Stations, fixed ы all Stations under the 
Cell Calls for Polies Statin Motropoltan Board nt Board чае 
or Police ons, as de for and ado 
H.M. Home Office. Conan ова сат Office and War T 
Electric азнав ошаш and Publio. ieee Free on Application. 
Eight Prize Medals awarded. 
Telephone No, 3548, Telegraphic Address: ** Sae London." 


LAING WHARTON & DOWN, Ltd., 82a, NEW BOND 

TREET, LONDON, W., Kleotrio Light Engineers and Contractors, 

Manta ues and Suppliers of every requisite for Aro or Incan- 

, descent Lighting, a етан Lampe, Switches, Electroliers, Brackets, 

&c. Specialities in Batteries for Electric Lighting, Venetian 

Shades and Glass, Ок: Боп, &e. Tempo hting on any scale a$ 
short notios. Estimates free, Telephone o. v 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND RASTERN ENGINEER" contains the latest, and most 
authentic oo, on all subjects connected with Engineering enterprise in 
India and the 
7 ndence invited on any subject which may be of interest to the profession. 


RATE OF SUBSCRIPTION (payable in advance, tnoluding a copy of 
the INDIAN AND EASTERN ENGINEERS DIARY, and postage). 


INDIAN RATE, Yearly .. 7 0 | ENCLISH RATE, Yearly ... 40s 
RPabli ishea at 137, Canning St ALCUET Tr xz. 
LONDON OFFICE: 28, Victoria Street, Westminster, B. W. 


INDIGESTION, WIND, BILE, NAUSEA 
(= DYSPEPSIA + DEPRESSION - APPETITE x LASSITUDE). 


HALLOWEEN. 


A PURE AND HARMLESS CORDIAL, AND A SPLENDID PICK-ME-UP. 
A BOON TO JADED WORKERS AND THINKERS, 


Of all Chemists, in Bottles, 1s, 14d., 2s. 91., and 4s. 6d.; or of the - 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, E. С 
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DORMAN & SMITH.—CAUTION. 


I" 


has been brought to our notice that SWITCHES are being put on the market by several Firms 
which, in general appearance, are a remarkably close copy of our No. 72 Type. 


It will be found, 


however, on careful inspection, that the Switches in question are without our Patent Non-Percussive 
Cam Action, and also that the metal parts are attached by means of screws tapped into the porcelain, 
and not by means of our Patented System of Metal Pins inserted in the edge of the base. We would 
caution our friends, if they wish to obtain the same durable article which they have previously used, 


to buy direct or to use due caution in buying. 


DORMAN & SMITH. 


tq SCREWS 
| СУА ND 
QW THE 
№ ЫР e 
STANDARD SCREW 


un СОМРАМҮ 
HALIFAX 


If You Want te Buy, Hire er Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY 
SEND SIX STAMPS FOR 


MONTHLY MACHINERY REGISTER, 


The Largest Stock of Miscellaneous Machinery in the 
gdom, Ready for Prompt Delivery. 


E. S. HINDLEY. у. 


Works: BOURTON, DORSET. 


London Show Rooms and Stores : 
11, QUEEN VICTORIA ST., Е.С. 


ENGINES. 
DYNAMOS. 
BOILERS. 
Electric 
Light 
Installations. 
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CABLE SUPPLIES—Conti M 20 
1 


Henley's (W.T ) Tel. Work Alan 

Johnson and P 8, йо Ol Broad-st.,London; ава N. Woo Kent 1,8 
London JI rd, Golden-lane „London, Е.С....... 
Вайпопу (Н. M.) and Co., M. ing’ oss-road, London, W. C. 


8. and Co „13. Queen Anne'a Gate, London ; and Woolwich, Kent 6 
жумы SE doftation. des Cables Electriques, Cortaillod, Swi 
Telegraph ufacturing Co., Helsby, near Жаша; eue n, eee 
-streot,London, E. C. and Liverpool. 
OARBONS. 
Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, Е.С. 19 
Brush Electrica IEngineering Co, 0, 49.09 een Victoria-street, London, Е. C. 383 
Carbon Syndicate, 89, Victo estminster, 8. W 83 
Edison and Swan United Electric Light Company, Edlewan-buildings, seni, 
Queen London EC and Brancb en — 
General El Co., 69,71 & 88, Queen Viotoria- st., London, E. C.; & Salford.. 9б 
Johnson and Phillips, 14, Union-ot., Old Broad-st., London; & Chariton, Kent 1,8 
Salmony (H. M.) and Co., 61. Charing Cross-road, London, W.C. — 
Fcholzig, Oscar, Dashwood House, London, Е.С. .,........................ 8 
теулі а Bros, and Co.,19, Queen Anne’ a- gate, London; and Woolwich,Kent 6 
Edison and Swan United Electric Light Company, Ediswan- bumanat edt 
Queen-street солоп, с C. = and Branches — 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, H. C.; &Salford.. 95 
Harris!J. F. and G. 5, 88-60, зоа е fac te dae „London He б.. 3 
MeGaw and Co. .York-road. Lambeth, London. 8 — wae 
CEMENT.— House's Electric Cement Company, Liverpool . 


9 € mo оо ов (9 we 17 


CHEMICALS. 
Boor(G.)and Co.,1and 2, Artillery-lane Bishopsgate-street Without, B.C, 11 
CONDENSING PLANT 


1 H.) Son & Со, Bedford; and 19, Great George-street, London, 8.W. 17 
Belliss ( E ^ Ledsam-street Works, Birmingham; and 9, Victoria- 
sind onion. aw 


Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
8.W. Works: Erith, Kent JJ m8 
Muirhead & Uo., 54, Old Broad-street, E. C.; and Elmer's End, or. 
Pulsometer Engineering eering Co,, Nine Elms Iron Works, London, S. W. == 
eoo sica 4i (o. MansionH buildings,London,E.C. ; and Chelmsford 18, ч 
» on nouse- в,һопаоп, an 0 

Doulton and Go., Lambeth, London, S. ............... PUR EE tr 

Fowler-W aring Cables Co. , 10, Fenchurch-si., London, E. C.: & N. Wooiwieh. 11 


General eco бо. 69 71588, Queen Victoris-st., London, E. C.; & Salford 25 
Johnson end РЫШ pel 14, Unton-ot., Old Broad-st. t. Lond on; & Chariton, Kent 1,8 
tan бо. Gothi Gothic Works, Norwi se ee as of 2 ое — 
stig (J Send s Bons. 1 The ‘ne London Potteries, Lambeth; London, 8.E.-.-2.— 2 
ORUO! UOIBLES, PL 
18 80, , уон еги . . on 83 
OUT-OUTS. 


Berend (O.) and 5 balla venue, London, I. O.. . — 
Dorman and Smith, Manchester; and 94, Cross- Londoa, W.C. 27 
Bdison and nt гоа BO Electric e Edis wan · buildings, 86-37, 


ches 
беваси : Do., 7 1 & b queni Vitorin i Lopáon,R.O.; & Sadord.. 25 
A.P. Bre T D 15 


wd, DYNAMO BOLTS. 
Armstro 


ng, Stevens and Son, Whittall-street, Birmingham 
DYNAMO BRUSHES. 
Edison and Swan United Electric Light Company, Ediswan-bulldings, 96-87, 
e London, B. C., and Brancheg.................. ce eee cerro =m 
Gen Electrio Co. CNN s. = Qeon Victoria-st., London, E. C.; & Salford. 25 
E 40 "Bodi rd 419 Great George-st. London, 8.W. 17 
пап ing о Pes n, 8.W. 
Electrical Engineering Co., 49. Queen Victoria-street, London, B.C... В! 


Chamberlain & Hookham, New Bartholomew. street, Birmingham 
Clarke, Cha and Co. ,Gateshead-on-Tyne; and 60, Fenchuroh-st.,Londop ` 10 
Crompton & Co , Mansion House-buildings, London, E.C.; Cbelmsford 18, 10 


Crypto Worke Co., 29, Clerken well-road, London, E.C 
vy Electrical ction Co., 15, Victoria-street, Westminster, 8 . 2 
Anderson & Goolden, Broad Sanctuary-chambera, Broad eie RE 
8.W. Works: Erith, Kent j 8 
Edison and Swan United Electric Light Company, Ediewan- bulldings, 86. :87, : : 
Queen-street, London, E. C., and Branches — 
Electric Consiruction Oo. 4, Wolverhampton; and Dashwood House, ‘Old 
Broad-st., London, E.·o:˙: t 
Powler (J. ) and Co. „Leeds, and 6, Lombard -street, London, E. C. 14 
General Electric Co., 69, ue 88,Queen Victoria-st. „London, E. C.; &Salford.. у 
Holmee (J. Н. and Ġo., N e-on- 6; and 17, Soho-square, London, W. 
Johasonand P те Union-ct., Old Broad-st. Londen f & Chariton, Kent 1 
Laurence, Воо and Go., Go thic Forts, Nor win se Te Ee 
Mather and Platt. f Bora To Ironworks, Manchester 5 — 
Newton Electrical Works, Taunton, Englaan.n.nnnnnnnn. 19 
an,C.,8, Сета tt-street, Clerkenwell, London, Е.С. ............-. 
Siemens Bros, & Oo.,1 Reen Anne s-gate, London, 8. W.; A Woolwich; Kent 6 
ITE AND VU 


India Rubber on Ca. F. Winter, 188, London Wall, Wood-st., London 16 
comet APOE Hand Sons , Chapel Field Works, Ardwick, Manchest 


Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
И ast siot oi London, E. C., and Branehees 
‚69 71&88, ueenVictoria-st. London Ape < 1 25 
тоне Mannfactaring Go elsby, near Warrington ; 1, Queen 
"Londop. EC. and Li % ST QE d DU „ 
Wörtern Hlasteie Gon 20. Coleckamatrest, on B. CO. l9 
ELECTRIC CRANES. 
Chamberlain & Hookham, New Bartholomew-street, Birmingham ......... . 82 
ELEOTRIC GAS LIGHTERS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, a 
Queen Fres Тордон, E.O., and Branches 


17 “= 


General Oo., 09 & 71, Quee: QueenVictoria-at London, ii. Oi &galferd .... 25 
эү ант So Ledsam-street Works, Birmingham; and 9, Victoria-. ` 
D or ; and 9, E 

street ondas f. . 3333, ⁵ ͤ¼ͥö].b-w 8 20 
Brush Electrical 0., 42, Queen Victoria-street, London, E... 

Crompton & Co. Mansion House batldings, London, E Y ; ver. баней isu 

De Co: on Co., 15, Vi . 

Drake and йынан, б Үш = „Lo ГЕ: 3 н зө rt m n. 

8 hampton; and Dashwood House, Old 


Fowler (J.) and Co. 
Hindley R 11 Victoria-street, London, В.О & Bourton, T B ei 
Eni e EET C. Chariton, Kent 175 
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Laing, Wharton and Down, 82a, New Bond-street, London, W 

Laurence, Scott and Co., ‘Gothic Works, Norwich .............- cec eoo en 

Mather and PT Salford Ironworks, Manchester whee 

Sax (Julius) and . „Store - street, London, W.C..........- 

Siemens Bros. & Co., 12, Queen Anne’ s-gate, London, 8. W.; & Woolwich, 
ELECTRIC MINE EXPLODERS. 

Siemens Bros. & Co., 19, Queen Anne's-gate London,8.W.; & Woolwiob, Kent 
ELECTRIC MINING | MACHINERY. 
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Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 


8.W. Works: Erith, Kent 
Edison & Swan United Electric Light Company, Ediswan-buildings, 86-97, ` 
Quee-street Полдор, E. C., and Branches ............................... 
General El . 69, 71 & 88, Queen Victoria-st. „London, E . C. & Salford, 
BLECTRIO TRAMWAY 'SUPPLIES. 
Anderson, A. and J. M., 85, Victoria-stroet, Westminster, London. В.М. .. 
ENGINEERS and CONTRACT RS 
„ E.) & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st., 
on on, 8 ьооосоозоооозаваооо *099*009000009€2500000006090090000220909€9 eeoevevene ee E] 
British Thomson-Houston Co., 83, Cannon- street, London, E.C. 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, Е.С... 
Chamberlain and Hookham, New olomew-street, B . 
Chloride Electrical Storage ee 80, Victoria-street, Lon n ut 


саке . Newcastle-o , & 50, Fenchurch-st., 
nnol]y Brothers, Blackley, Manchester. Agent: С. F. rehat, London iU. 
„ London, E. C. 6 eee eee 7806 08 


Crompton & Co. . Mansion House-butidings, London, кс. quad шон. 18, 24 


Davy Electrical] Construction Company ; ‚8, 

Drake and Gorham, 66, Victoria-street 1 FVV 

Easton, Anderson 4 поо, Brc ai Sanctuary Chambers, Broad Sanctuary, 
B. W. Works: Erith, Kent 


General Electric Co., 69, 71 0 71K 88, Queen Victoria-st., London, E.C. 

Johnson & Phillipa, [^w Ü 

Tur d Аре od cee Kings alana, тет до 
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& Salford. 
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asgow 
Salmony (H. M.) and Co., 61, Crose-road London, W. C. 55065 
Telegraph Mannfsctar i Con Holeby, n y, near Warrington; and 11, Queen 
Western Klootrio Co. B0, Coloman-etrent 1 % 
FLUORESCENT SCREENS. 
Berend (O.) & со; % Dunedin House, Basinghall-avenue, London. E.C. .... 


Bonnella ( Son, 58 Mortimer-strevt, London, MWM. 
Hoke, ОТ. Р 8, radon rosa, London, Е.С. **«99906099250*59060000009000000^2 EZTI EE] 
е ап n en Londo E. O eeeseeeeeeoesewugosnenesesne 

ruses.” P -garden, п, 


Ed'son & Swan United E'ectric Light Company, Ediswan-buildi 86- 
Queen-street, London, E.C., and ranches" .- dh . * аз Dt 
Mir crecer ү e Со. dotblo Works. N orwich = 8 
ectric Co ueen otoria-st., Lon don E. C., 

QAS LIGHTERS (ELECTRIC). ndon, E.C. & Saiora 
Ed‘s%n and Swan United Electric abt Company, Ediswan-buildings, 86-37, 
„ Сылы and Branches ..............„——.-——...„ 

aneral Electric Co. 88 QavenVictoria-st., London,. E. G., & $ 

GENERATORS. ' ' : m ME 
British Thomson-Houston Co., 83, Caonon-street, London, E.C. .... 


€?"9979099 


Cox Taermo-KElectric Co., The Cox Laboratory, st. Alban’ s, Негіз. sees 
GLOBES AND SHADES. 
Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, Е.С. ............ 


Dorman and Smith, Manchester; and London and GinsguW rn 
1 1 J . W. A „ 5 
son an wan Uni ectrio mpany diswan-buil 
36-37, Queen-street, London, Е.С, Чч. Жусу 85 6622 %%% %%% „%%% „„ „ 20 
Evered and Co., 37-86, Drury-la ne, London, W. C., апа ТИТР 


@зпега1 Etectric Co., 60, 71 & Vi (a 
Joansonand Phillips. 4 St, Queen Vietoris-st., London, I. C., & Salford. 


кеси Prag pic pe Co., Wolverhampton ; and Dashwood ‘House, Old š 
Electrical Bower’ Stor. Ооа Gt. Winchester-st.,London, E.G; ;& Millwall, E. 40 
Fowler (J.) and Co., Leeds, and 6, Lombard-street, Lon E. C.. . . 14 
Greenwood & Batley, Armley-rd. Leeds: and 16 , Groat George-st., Lond., S. W. 18 
Henl Туге, огКаСо. AT, Martin's-IneO«nnon-st,London EN, Woolwioh 1 
Hindley „11, Queen Victoria-st., London, E. O.; and Bourton, Dorset.. 
Johnson & Phillips, 14, Union-ct, Old Broad-st, t London. Е.С; 4 Chariton, Kent. 1. 8 
Laurence, Scott and 0. Gothic Works Norwich 2 6 6 6 % %% „% % % 6% % „%%% % %%% % % %% 6% %% %% оо ae — 
M ither and Platt, Salford Ironworks, Manchester . Vista qs s xe E —— = 
Mavor and Coulson, 47, King-street, Mile End, Glasgow ———— Tes 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, Е.С. ...... 90 
Elgg, J H., 48, Skinner-lano, Leeds оооаое се есе о вою „% ьооо „„ ое о „ „ %% 006 10 
Palsometer Anf Ce. Oo., Nine Elms Iron Works, London, B B. n si aa da ы 
Sax (Julius) and Co o Btore-street, Lon G 
’ чіешеце о & Со. „13, nAune's-gate London 8. W. i ауса: Kent 6 
— Y ouse Electric Co., 89, Victoria-street, Westminster, London, 8.W... 83 
ENGINE AOKINO. 
Шоох (W. H.) and Oo., 84-86, Southwark-street, London, 8. arf ——- 
MY Asbestos Company, Dock House, Billiter-street, don, I. O.. 25 
Allen (W. H. ear Oo., Bedford; & 19, „ овара, 8. W., 17 
Belliss (G. Е.) & Co., Ledsam-st, Works, Birmingham; 4 9, Victoria-st - Pi 
on n, *. 2 6 0% % % % % %%% „% „%% „%% „%% % 6% %% „%%% „%% „% „% „% оо 09920007 lon. E. C. 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, k 83 
Bumeted and Chandler, Cannock Chase Engine Work«, Hednesford, Staite e — 
Clarke, Chapman & Co. Gateshead-on-Tyne ; & 60, Fenchuroh-st. London n 
Ulayton y^ 8 FM OPE Linooln ; and 95, Queen Victoria-st. . 
Bros., Opensha y Manchester ; and 10, Rt. Bride-st, London, ko. з 
Davey, Co.,Co solchester ; sand 78, Queen Victoria-st., London, E. O. 24 
Easton, Anderson & Goolden, Broad Sanotuary Chambers, Broad Sanctuary, 

B. W. Works: Erith, Kent ооовпоооосзооооогсге оооеоеооз ор оо оооооово сњ оооосо оо 40 
Fowler (J. 4 and Oo., reo ; and 6, Lombard-street, London, E.O.......... 14 
Greenwood & Вай rd, Leeds and 16, Gt. George-st, London, S.W. 18 
Hindley, B. 8 AL Geen | Victoria-st. London, E. C.; and Bourton, Dorset 27 
Mather and Platt, Salford Ironworks. chester . оовово ова ез „ 60 „ 60 ros 
Ransemes, Sims, & Jeffories, I oh; H and 9, Gracecharch-st., London, B. O. — 
Robey and Co., Globe Works, coln, and 19, Queen Victoria-st., B.C. .... 4 
Willens and Robinson, Rugby оовповозовсоооосороооогтоооовоооо овоо оо овооооовоосов 

' ENGRAVERS AND DIVI DERS. 

Braham, A. & E., Bridge House, 181, ше Victoria-street, London, E.C.... — 

EXPANSION SHEETING AND RIN 

раней Asbestos Company, Dock Home! Se Bulliter-streot London, В.О æ.. 95 
Delaware Hard Fibre Compan pd ор lane, e, London, B. O.. ow 12 
Moseley (D,) and Sons Chips ield Wor Manchester... . — = = —À 
Mossos and Mitchell. 68-71 el Hila Work 0000. 33 

FITTINGS FOR ELEOTRIO LIGHT. 
Benham and Froud, 40-42, Ohandos-street, Strand, London, W.C............ 4 
Crompton & Co. Mansion House-buildings, London, E. C., and Chelmsford 18, 24 
Dorman and Smith, bere Manchester ; and monton and Buildings, 3 Bi 
Edison and Swan ectric m diswan 86-87 

Queen-street, London, E and Branches. ы с 335 
Bvered and Oo., брегу London, W. C.; and Birmingham........ 12 
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Hicks, James J., 8,9 & 10, Hatton-garden, London, E. O0 


INDIA RUBBER. 


Harburg India Rubber OC. Co.,F Winter 188, London Wall, Wood-st`, BC... 16 
Moseley (D.) and Bons, Chapel Field Works Ardwick Manchester... — 


INSTRUMENTS. 


Berend (O.) and Oo., Dunedin House, Basinghall- avenue, London, I. C0. — 
Chamberlain and Hookham, New Bartholomew-street, B ham ........ 84 
Crompton and Co., Mansion House- buildings. London. R.C.: & Chelmsford 18, 91 
Edis»n and Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Queon-street, London, E. C., and Branches e m 
Elliott Brothers, 101, 8t. Martin’s-lane, London, W. C. 3 
Evered and Co., 97-85, -lane. London, W.C. $ and Birmingham . eevesecen 12 
Evershed & oles, W eld Works. Harrow-rd., London ео ee „6 „„ ве оо se — 
General El o Co., 69. 71 & 88, Queen Victoria.st., London. E. C.; & Salford. . 95 
Hicks, James J.. 8, 9 & 10, Hatton n-garden, London, Е.С. .................».. 14 
Hodges and Todd, 30422, Hamp:tead- road, Lendon, N.W.. еоооо оосо „ „„ „6 „6 „6 оа — 
Johnson & Phillipa, 1 4, Union-ot., Old Broad-st., London; & Chariton, Kent 1,8 
40 Old Broad-street, F. C.; aud E mers End Kent .... 11 
Nalder Brothers and Co.,16, Red Lion-street Clerkenwell, London. E.C..... £0 
Nalder Brothers and Thompson, 81, Queen- st, Chaapside, London EJ. .... — 
Paul BY W., d, ll Tian gardon, an t. Baffron Hill, London, E. ........ 24 
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Richard, Jules Paris : 

Вах (Jullus) and Co., His ount-street, Store-street, Londo W. G.. . . „ 0 

Stanler, Dros- and Oo, со! » Queen Anne » London ; and Woolwich, Kent 
à W, е on: and 11. Queen 
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te, Jam ames. 16-20 Cambridge-strect, Glasgow ............................ 
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ej д Xak 


«8161 


INSULATO 


Bullers, Limited, 82 & 38, Queen-st., London, E.C.; and Hanley and Tipton . 
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Evered a ‘lane, London, W.C.; and Birmi 3 
General фин Go. XT т & 88, Queen Vic Victoria-st ,London, E.C.; & Salford. 


Honley’s (W. T.) Tel. 's-1n, Cannon-st. Lon, & N. Woolwich 
Johnson & P 14, пеон Old Broad-st., London; & b Chariton, Kent ra 
Siemens Bros. & Co., 12, Queen Anne's-gate, London; and Woolwioh, Kent. 
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British Thomson-Houstoa Со., Cannon-street, London, Е.С. ............ — 
Brockie-Pell Arc eins 97, Queen ictoria-street, Gundon, E.C. .......... 13 
Brush Electrical Co.. 49, Queen Visors stem London, Е.С... 12 
Dra M ͤĩᷣ toads Lond on, HW ve 

Crompton and Co., Mansion House-buildings, London, K. c. 3 & Chelmsford 18, 21 
Crystal E ectric Lamp Co, St. Stephan's Cambra, Telegraph - t, Lon lon, E. C. 11 
Davy Electrical Construction Co., 15, Victoria-street, Westminster 

Dickson, J., 48, Gray’s Inn-road, ‘Lon ndon, 
Dorman and Smith, 

Drake aod Gorham, 66, Victoris-stree 


»8.W, .. 23 
Manchester; and London and Glasgow . . .. 27 
Е 4 В United El tri гапи 8.W. eee an-build 2 6 6 %%% 6ͤ äöꝙ„6 а 7 
dossier са "коки крл sac ecco 5 5 и е == 
Blectric Construction Company, Wolverhampton; and Dashwood Н 014 
Broad.streot, London, ÉD. Ji. о тегаш 5 = 
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General Electric Co., 69, 71& 88 queen Victoria-st., London, R. C:; & Salford. 25 
15 


Goossens, Pope and do., 26, F Pali Mall, Liverpool ........ 

„Hard“ Incandescence Co.—Sole Agents, Wilhelm and Oo., ii & 19, 
Мыек e ar dersgate-street, London, Е.С. O.. — 

Holmes (J. ay re ,Newoastle-on-Tyne; 417, iow p , London, W. ere 4 

International lotio бо ; Redoross ss-street, Londo „ 

Johnson & РЫШ Arc), 14,0 Union-ct, Old Broad-st, 


on; & Chariton, Kent 1, m" 
Scholsig (Oscar), wood House, London, Е.С. ............... ......... 8 
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Edison and Swan United Electric Light Com Ediswan-buildings, 96-87, 
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Johnson & Phillips, 14, Union-ct., Old Broad-st. „London; & Chariton, Kent. 1,8 
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Books for Electricians & Electrical Engineers 


BOOKS ON THE ELECTRICAL 


MOTIVE POWER AND GEARING FOR ELECTRICAL 
MACHINERY. BELA E. Tremlett Carter, CE, M I E E., F. R. A 8., F. P. S. 
(Lond ). a, 200 Illustrations and over 80 Tables of Engineering Data. 
12s. 64. post free, son, abroad 15s 13s 

ELECTRIC MOTIVE POWER. By Albion T. Snell, AM. I. C. E., 
M. I E.E. Over 400 pages, nearly 250 Illustrations 108. ( 

THE ELECTRICAL TRANSMISSION OF Aie By A. 
E Анон 583 pages, with 9 Folding Plates and numerous [lust ations. 

nett 

ELEOTRIC POWER TRANSMISSION. By Dr. Louis Bell. 11s. 

THE ELECTRIC MOTOR AND ITS APPLICATIONS. By T. C. 
Martin and J. енер Inu та Appendix on the Development of the Electric 
Motor since рт y D ом — Bell). Third edition. Quarto, 315 pages, 353 
Illastrations 


TRANSFORMERS YOR SINGLE AND MULTIPHASE 
CURRENTE: By Gisbert Kapp. Translated from th» German by the 
utnor 


TRANSMISSION OF ENERGY. — 


ELECTRIC TRANSMISSION OF ENERGY, AND ITS TRANS 
FORMATION, SUBDIVISION AND DISTRIBUTION. By Gisbert Kapp. 
Fourth Edition, 108. 6d | 

POLYPHASE ELECTRIC CURRENTS AND ALTERNATE 
CURRENT MOTORS. By Prof. Silvanus P. Thompson, D.Sc. 12s. Gd. 


ON THE DEVELOPMENT AND TRANSMISSION OF POWER 
FROM CENTRAL STATIONS. By Prof. W. C. Unwin. 10s. nett. : 


ELECTRIC TRANSMISSION HANDBOOK. By F. P. Badt. 4s. 6d. 
ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Edited by Allgemeine Electricitiits Gesellschaft, Berlin. 12s. 64. | 


ON THE CALCULATION OF NETWORKS FOR DISTRIBU. 
TION OF POWER BY CONTINUOUS AND ALTERNATING CURRENTS. 
By H. C.hen. German edition, Is 9d. 
UNTERSUCHUNGEN UBER DIE AUSBREITUNG DER 
ELEKTRISCHEN KRAFT. By the late Dr. H. Hertz. 7s. 


WORKS ON ELECTRIC TRACTION. 


MOTIVE POWER AND GEARING FOR ee ae 
MACHINERY. By E. Tremlett Carter, C E., M I. E. E., F.R.A.8, &, 
pages, 200 Illustrations and over 80 Tables of Engineering "раќа, Price 128. 64. 
post free, abroad 1's 

THE ELECTRIC RAILWAY IN THEORY AND PRACTICE. 
By Oscar T. Crosby and Louis Bell, Ph.D. New Edition, fully illustrated, 11s. 

ELECTRIC RAILWAYS AND TRAMWAYS; their Construction 
and Operation. By Philip Dawson, C. E. Demy quarto, £1. 2s. 

WESTINGHOUSE ELECTRIO STREET CAR EQUIPMENTS, 
By F. L. Hutchinson and L. A. Phillips. 4e. 6d. 

RECENT PROGRESS IN ELECTRIC RAILWAYS. By Carl 
Hering. New Edition, ба. 


ELECTRIC RAILWAY MOTORS; their Construction, Operation, 
and Maintenance. By Nelson W. Perry. ” ав, ва. 


ELECTRIC STREET RAILWAYS. Ry Prof. E. J. Houston, Ph.D. 
and A. E. Kennelly, D.So. 4s. ба, 


AMERICAN ELECTRIC STREET RAILWAYS ; their Construo:- 
Ч n and Equipment. By Killingworth Hedges. 108. 6d. 


ELECTRIC RAILWAY ENGINEERING, By Edward Trevert. 84. 


TABLES AND FORMULA FOR ELECTRIC STREET RAIL- 
WAY ENGINEERS: By E. A. Merrill. 4s, 6d. 


LES TRAMWAYS ELECTRIQUES. By H. Maréchal 7s. 


ЕТЕ WIRING PUBLICATIONS. 


COMPREHENSIVE INTERNATIONAL WIRE TABLES FOR | WOODHOUSE AND RAWSON WIRING TABLES. 


ELECIRIC CONDUCTORS. By W. S. Boult. 5e., post free. 
STANDARD WIRING FOR ELECTRIC LIGHT AND POWER. 
ad ig ien Cushing, }ппт., A. M. Amer. I. B. Limp leather, pocket size, 4s. 6d. 


INCANDESCENT WIRING HANDBOOK, WITH TABLES. 
By F. B. Badt. 4s. 6d. 

HOW TO WIRE BUILDINGS. By Augustus Noll. 6e. 

STANDARD TABLES FOR ELEOTRIC WIREMEN. By Charles 
M, Davis. 66. 

ELECTRIC WIRING. For the use of Architects, Underwriters and 
the Owners of Buildings. By Russell Robb. 16s. 


Price, 
paper 1s., post free. 
UNIVERSAL WIRING COMPUTER. By Carl Hering. 58. 


MAY’S TABLE OF ELECTRIC CONDUCTORS. For official 
use, printed on cardboard, with metal edges and suspender. Price 2s., post 
i zn M For the pocket, mounted on linen, in strong case, 2s. 6d. , post 

WIRING SLIDE RULE (Trotter's Patent) For the pockct: 
2s. 6d., post free 2s. 7d. 


THE PHCOENIX FIRE OFFICE RULES FOR ELECTRIC 
LIGHT INSTALLATIONS AND ELECTRICAL POWER INSTALLA- 
TIONS. By Musgrave Heaphy, С.Е, Twenty-fourth edition, 8vo, sewed. 64, 


Price 


WORKS ON RONTGEN RAYS, PHOTOGRAPHY, &. 


ROENTGEN RAYS, AND THE PHENOMENA OF THE 
CATHODE AND ANODE. By E. P. Thompson and W. A. Anthony. 7s. 6d. 

SCIENCE AND PRACTICE OF PHOTOGRAPHY. By Chapman 
Jones, F.C.S. New Edition, paper 3s., cloth 4s. 

INDUCTION COILS AND COIL MAKING 
Now Edition, 3s. éd. 

INSTRUCTION IN PHOTOGRAPHY. 
F. R. S. 9th Edition, 4s. 

PRACTICAL RADIOGRAPHY. 


By F. C. Allsop. 


By Capt. W. de W. Abney, 


By H. S. Ward, 15. ба, 


PHOTOGRAPHY, ARTISTIC AND SCIENTIFIC. Ву R. Johnson 
and A. B, Chatwood. Fully illustrated, 118. 
By 


PHOTOGRAPHY FOR AMATEURS, 
Cloth, ls. €d. 

PROCESSES OF PURE PHOTOGRAPHY. By W. K. Burton and 
A. Pringle. 53. 

THE FIRST PRINCIPLES OF PHOTOGRAPHY. By Clement 


J. Leaper, F.C.S. 5s. 
ENCYCLOPZEDIA OF PHOTOGRAPHY. By W. E. Woodbury. 8s. 


T. C. Hepworth. 


MOTOR CAR LITERATURE. 


MECHANICAL ROAD CARRIAGES: A Course of Cantor 


Lectnres. By W. Worby Beaumont, M.I.C.E. 1s. 
NOTES ON MOTOR CARRIAGES. By J. H. Knight. 28. 


AUTO CARS. By D. arman. Translated from the French bý 


L. Serriallier. Crown 8vo. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
„THE ELECTRICIAN” PRINTING AND PUBLISHING CO., Ltd., Salisbury Court, Fleet Street, London, Е.О 
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method of ring-winding, sll the turns are in the main arma- 
ture circuit and simultaneously in use. When the method is 
applied by analogy to the drum armature, we are brought 
back to the chord-winding associated with the name of Mr. 
SwinBuENE, 

Although а variety of points were touched on in the Paper 
in a delightfully fresh and lucid manner, the discussion was 
the reverse of brilliant or even. interesting, and probably the 
appearance of the Paper at the fag end of the session is respon- 
sible for this disappointing result. Yet it was evident that 
c pinions differed considerably as to the advantages of the pro- 
posed armature winding. It was granted that direct reaction 
was annulled in the sense that the ampere-turns between the 
pole-tips may be partly or wholly neutralised or may even be 
made to add to the effective magnetisation of the armature 
yet in default of any very explicit statement as to how the 
process of commutation was benefited, the usefulness of the 
device as a spark preventative was questioned. The divided coil 
of the new ring-winding must rely on the action of its leading 
member for reversal of the current; it is then ona par with the 
ordinary dynamo, since commutation depends on the leading 
pole-fringe which is weakened by the cross reaction. Mr. Мовреү 
fell back on the indisputable results of his machines, built and 
tested, and after a fair trial on a sufficiently large scale, such 


Yet meantime critics may fairly expect that reasons for the 
facts should be advanced, which should either be in accord 


with well-established theory, or else should show the necessity . 


of remodelling it. 

It was hinted by some speakers that a radical departure 
was now in sight, which would be at once a simple but decisive 
cure for the disabilities under which the toothed armature has 
hitherto laboured when used for large currents. 
own claims for the novelty and utility of his invention, both 
in his Paper and reply, were more modest. His proposals are 
brought forward tentatively and in no revolutionary mood. 


He may rest assured that if he shows dynamo designers how 


to render toothed armatures for large outputs sparkless, they 


will not grudge him one jot of his success, but will hail it with 


the honour that a bold and effective innovation deserves. 


REVIEWS. 


[d 
Science et Morale. By M. BERTHELOT. (Paris: Calmann Lévy.) 


We do not know that it is absolutely incumbent upon the 
author of а collection of miscellaneous essays to find an 


attractive title for them ; but, if he succeeds in so doing, he 


should certainly make sure that the inscription on the title page 
in no way belies the contents. "The inherent connection which 
some think, or the inevitable antagonism which others think, 
or the absolute lack of relationship which still more think they 
see between science and morality, is sure to secure a ready sale 
for any disquisition with the above title; especially if the 
writer be a scientific man of the first rank. That being so, it 
is somewhat disappointing on turning over M. Berthelot's 500 
odd pages, to discover that only some thirty aro directly 
devoted to a discussion of the intimate relationship between 
science and morality, and that obituary notices and parlia- 
mentary speeches occupy no small proportion of the remaining 
space. | | 

The short essay entitled: La Science et la Morale," is an 
admirable summary of the beliefs and arguments of those who 
hold that accurate knowledge is the basis of all morality, and 
although not calculated at the present moment, when, as the 
author puts it: nous assistons . . . . à un retour offensif 
du mysticisme contre la science," to convince opponents, for 
which purpose a persuasive style, or an original mode of trcat- 


ment is required, it none the less serves as a useful reminder 


Mr. MonpEv's 


to the faint-hearted of the inherent strength of the scientific 
position. M. Berthelot, we are glad to note, is no less severe 
in his remarks upon the pretentious inutility of the numerous · 
a priori philosophical systems than he is in his references to 
the mystics. In his opinion “ Ја morale n'a point d'autres 
bases que celles que lui fournit la science." And science “ si 
longtemps mise en interdit . . . . a conquis aujourd'hui son 
indépendance, à force de services rendus aux hommes: elle 
peut dédaigner les négations des mystiques, so that we may 
look forward with equanimity to the day when men will lose 
their traditional habit of making affirmations about things 
with the greater assurance the less they really know about 
them. | 

Apart from this clear résumé of one side of an interesting 
discussion, M. Berthelot’s miscellany contains several essays 
of considerable value. The crisis in connection with secondary 
education in France, which occurred in 1891, gave occasion 
for a most clearly reasoned and eloquent plea, not merely for a 
larger dose of science but, generally speaking, for а more 
scientific system of education and examination. M. Berthelot 
sums up his views in the last paragraph of “La Science 
Educatrice,” and his views seem to us so sound that we cannot 
forbear quoting them here :—'* Deux enseignements paralléles 
et doués des mémes prérogatives, l'un fondé essentiellement 
sur les lettres anciennes, mais avec une certaine culture 
scientifique; l'autre fondé essentiellement sur les sciences, 
mais avec une certaine culture littéraire moderne, telle. me 


| | : “Л .parait la formule la plus désirable de notre temps, et celle à 
an answer from experience is, of course, quite conclusive, 


laquelle on sera ramené per la force des choses.” 

Another very interesting item are the author's incisive 
speeches in the Senate on “Та Haute Culture et La Loi 
Militaire,” in which а love of learning and a statesmanlike 
recognition of. the necessity for universal military service are 
judiciously blended. Here M. Berthelot knew his facts. But 
a few pages further on (p. 848) we find him giving currency 


to one of those legends, so dear to Frenchmen, but dissipated 


by the most cursory examination of references. Discoursing 
on pearls, the author alludes to the jewels of the Huguenot 
leaders upon which our royal usurer Queen Elizabeth lent 
£20,000, a characteristically mean transaction for which the 
lender was alone responsible. Yet we are asked to obscrve 
* how English politicians, whilst encouraging discord amongst 
their neighbours, have always understood the art of subsidising 
these quarrels at the expense of the combatants, taking in 
return securities which increase the national wealth.” 

‘Towards the end of the collection there is a delightful little 
tale apropos of the invasion of M. Berthelot’s storchouse by 
ants, and several essays dealing with the transmission of 
chemical knowledge from Rome and Greece through the dark 
ages down to the renaissance, a transmission only rendered 
possible because ancient chemistry, such as it was, had made 
itself practically useful to mankind. Upon what an impreg- 
nable rock must modern science, therefore, stand to-day, and 
hence men of science can afford to view the present, and look 
forward to the future, with serenity. 


Elektricitat direkt aus Kohle. 
Hartleben ) 

This is one of those compilations of extracts from the 
technical press and elsewhere which we are accustomed to 
receive periodically from Germany. When care has been 
exercised in the selection and arrangement of the materials 


By Etienne de Fodor. (Leipzig 


these compilations are of great value, and save much time and 


trouble to the student or practical man who has occasion to 
refer to the work which has already been done in the matters 
of which they treat; but if discretion has not been exercised 
by the compiler, the result isirritation and confusion in the mind 
of the reader. We are sorry to say that although much useful 
information is collected in this volume it appears to us to 
belong to the latter rather than to the former class. The title 
would lead the average reader to suppose that the book dealt 
with the attempts which have been made to obtain electrical 
energy direct from the oxidation of carbon, on the lines indi- 


cated by Ostwald some two or three years ago, but the author 


has included both thermo-electrical and thermo-magnetic 
processes, and in fact all methods by which the heat of com- 


bustion of carbon has been made to contribute to the 
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production of electrical energy, except that in which it 
is used to drive a steam engine and dynamo. We find, 
for instance, a description of the tourmaline cells experi- 
mented on by Prof. Schweigger in 1806, and also of 
cells like that described by Messrs. Gladstone and Tribe 
in 1881, in which two silver rods formed the electrodes, 
and fused chloride of silver the electrolyte; an E.M.F. of 
0-02: volt was observed, and crystals of silver were deposited 
‘on the cooler electrode. In both these instances the electrical 
energy is undoubtedly derived from the energy of carboh, but 
they can scarcely be said to be fair cases оѓ “ Elektricitüt 
direkt aus Kohle," because the transformation is effected 
through the medium of heat. The author has unear.hed 
much eárly and long-forgotten work on the utilisation of car- 
bon as the positive element in a cell, and the experiments in 
this direction by Brugnatelli at the beginning of this century 
will be read with interest. The advance which has been made 
in the subjeot since Ostwald revived the interest of electro- 
chemists, is fairly dealt with considering the limited amount 
of space which the author has left himself after the wide 


field which he has attempted to cover in a single volume 


of 806 pages. A description of the Borchers cell, and the 
discussion which has raged round it, is given at some length, 
and prominence is also given to the work of Mr. C. J. Reed; 
but one cannot help feeling that the author would have done 
better to leave out thermo-electric and thermo- magnetic 
methods for the conversion of the energy of carbon into 
electrical, and to have confined himself exclusively to the 
chemical methods which have been attempted to effect this 
conversion. 

Hydraulic Machinery. By R. G. Braine, М.Е. (London: E. and F. 

N. Spon. 1897.) 

Mr. Blaine’s treatise оп “ Hydraulic Machinery, with an 
Introduction to Hydraulics,” forms a volume in the series of 
Finsbury Technical Manuals, which is edited by Dr. S. P. 
Thompson, and it is brought out uniformly with the other 
works in that series. А perusal of the preface reveals that 
the author believes there is room for.a work on the subject he 
has selected, this belief being confirmed by the fact that 
students frequently ask him to name а work on the subject 
suited to his want (s:c)." Despite the numerous excellent works 
in existence, Mr. Blaine appears to have found it difficult to 
‚паше one, and he has accordingly written a treatise himself. 
We are bound to say that, after carefully perusing the result 
of his efforts, we fail to see that, either in the range of matter 
discussed or in the manner of treatment, Mr. Blaine has 
produced a work that is in any way superior to many older 
works that might be named. However, he has launched it 
upon the world, and we must consider it upon its intrinsic 
merits. 

The subject-matter of this book, the manner of its arrange- 
ment, and the accuracy and completeness of its detailed 
treatment, are matters which call for special comment. Ав 
regards subject-matter, Mr. Blaine has included almost every 
mechanical contrivance that may be supposed to have the 
remotest connection with water: machinery of all kinds to be 
worked by water; machinery in immense variety for working 
water for all manner of purposes; water-wheels, turbines, 
‘jet-propelled lifeboats, hydraulic pressure engines, hydraulic 
‘rams, lifts, presses, cranes, drawbridges, graving docks, steer- 
ing gears, machine tools of every description, pumps, tunnelling 
shields, water-meters, apparatus for picking up water for 
locomotives ; all are described and profusely illustrated. It 
will be seen, then, that the reader is not likely to suffer on 
account of limitations to the scope of the book, but rather 
from an embarras de richesse ; and we fear that if he is of a 
studious mind he will find many miscellaneous descriptions of 
lesser importance occupying space that might better have been 
devoted to expansion of more important matters. 

In the arrangement of his materials Mr. Blaine is not happy; 
little order or system is evident in the sequence of the several 
sections, so much so, indeed, that the greater part of the book 
partakes of the character of a collection of separate essays. 
After a brief introduction we come to the first section, which 
deals with the ‘‘Compressibility of Water” ; next comes a 
section or two on the hydraulic press; following these is a 
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section ón ** Fluids and Fluid Pressure," which is followed by 
several unsystematicaly arranged sections on theoretical 
matters. We next eome to The Measurement of Flowing 
Water,“ followed by a section on Jet Propulsion" and a 
disquisition on a curious lifeboat propelled by means of a jet 
of water forced out backwards from the boat; then follow 
a number of sections on water-wheels and turbines, and one 
on pumps. After this, back we come again to hydraulid 
pressure engines, with which we started, and are entertained 
with descriptions of hydraulic cranes for all sorte of purposes, 
of lifts for passengers, goods, &c., and hydraulic graving docks. 
Hydraulic pressure engines for producing rotatory motion are 
next dealt with in a lengthy section, at the end of which we 
once more harp back to hydraulic pressure plant for Bridge 
and Dock-Gate Machinery," and for “ Hydraulic Machine 
Tools,“ in a series of sections which carries us on to a second 
section on ‘‘ Pumps," when we once more get back again to 
hydraulic rams and pressure plant. After thus roving aim- 
lessly and with painful repetition among the varieties of 
hydraulic apparatus, the author takes us at length to the final 
section on Waste of Power in Hydraulic Mains," which 
oddly enough concludes with an account of the power losses 
in electrical conductors, the reader being left to frame within 
his own mind a picture of the hydraulic analogy which might 
be supposed to justify this piece of irrelevance. As a com- 
parison between hydraulic and electric power transmission it 
is hopelessly imperfect and inaccurate. 

In conclusion, commenting on the treatment of details, we 
must remark that the general purpose of the author appears 
to have been to impart а superficial knowledge of a wide range 
of machinery rather than any profound or very exact know- 
ledge of principles and their bearing upon practice. His style 
on the whole is lucid, though it lacks elegance and terseness ; 
and in many places he has allowed himself to make unneces- 
sary digressions, as, for instance, where he informs us that 
„Mr. Tweddell was educated at Cheltenham College, serving 
his apprenticeship with the firm of Messrs. R. and W. 
Hawthorn, of Newcastle-on-Tyne. While there, Mr. Tweddell 


gave evidence of his inventive powers, and took out his first 


atent at the early age of 20." Students may find in Mr. 

laine’s book a useful source of information descriptive of 
many classes of an extensively used machinery, and as such 16 
may take its place by the side of other works on the subject ; 
but we cannot recommend the work as being one to use by 
itself, as the text-book and main source of instruction for 
students. We fail, in fact, to discover that Mr. Blaine has 
accomplished the task he set himself to perform, and would 
recommend him to re-cast his book into a more orderly and 
serviceable shape. 


The Application of Electricity to Railway Working. By W. 
E. Lanopon. (London: E. and F. N. Spon.) 

It may perhaps be considered captious to criticise the title 
of а Paper read before an institution, especially when advance 
proofs of it are obtainable, but it is fair to complain if the 
title of a book is not a correct designation of its contents. 
Only those who know Mr. Langdon would expect to find 
under the above title, not & treatise on the application of elec- 
tric traction to railroads, but a thoroughly serviceable work on 
railway telegraphs, electric signalling, and the electric lighting 
of trains and goods yards and stations. 

The book commences with a practical chapter on the 
materials used for the construction of a line of telegraph. The 
author recommends creosoted timber poles as cheaper and yet 
more durable than iron poles, and he prefers tubular iron 
arms to the wooden variety. We agree with him that the 
objection often made against iron arms, viz., that any accident 
to the line causes a dead earth instead of a partial earth, is 
rather an argument in their favour than otherwise. In speci- 
fying the test for insulators, the author recommends a soakage 
of from 10 to 12 hours in water; a longer immersion would, 
however, surely be desirable in view of the importance of 
detecting flaws. Mr. Langdon sticks rather too conscientiously 
to his subject in the description of railway telegraphs. He 
only deals with the details of the construction of the line and 


‘the instruments generally used, in so far as railway telegraphs 


differ from. the general telegraph construction, and he refers 
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the reader to Preece and Sivewright’s ‘“ Telegraphy " for 
This is to be regretted, as a few pages 


further information. | 
‘more would have níade this portion of the book complete in 
itself. The matter is, however, treated in a thoroughly 


practical manner, and even such details as the method of: 


loading trains and dropping out the material for the construc- 
-tion of lines, the size and best position for stay wire, the gauge 


of binding wire, &c., have not been omitted, and their import- : 
| and management of an electric lighting station. 


ance is insisted on. i | 

Block signalling, single-line working and interlocking are 
very fully and clearly explained, all the chief methods and 
apparatus being dealt with in detail. The author devotes 
three pages to an argument in favour of the “ positive” as 
against the “affirmative ” method of working, although it is 
the latter that is in general use. In the opening paragraphs 
in the chapter on automatic block signalling the author appears 
considerably biassed against its employment, but we cannot 
agree with him that it has no useful field. It is not in those 
sections where Ше services of a signalman are necessary in 
any case that automatic block signalling would be of value, but 
rather at points where the signalman’s duties are merely those 
of a machine. On all railways there are many signal-boxes 
which might be entirely removed by the judicious use of auto- 
matic block signalling. After this general condemnation 
comes a description of the only automatic block signalling in 
use in England, viz., the Timmis system on the Liverpool 
Overhead Railway. This is very well described, as are also 
the two systems which are being employed extensively in the 
United States.. 

The use of arc lamps for outside lighting is recommended, 
and hints as ta the best positions for them are given, based on 
Mr. Trotter’s experiments. Detail of the construction of arc 
lamps is wisely omitted. The chapter on electric train lighting 
is to be commended; especially when it is remembered that 
this is only in an experimental stage. The following expres- 
sion of opinion is worth quoting :— | 


There is no reason why a small auxiliary engine with dynamo coupled 


direct, should not be worked by steam from the locomotive boiler, pro- 
vided such can be afforded a position on the locomotive or tender auch as 
would admit of due observation when running, if required. To effect this, 
it is needless to say, there must be hearty co-operation on the part of 
every branch of the locomotive service. The auxiliary engine and dynamo 
must be within easy reach, and perhaps no better position could be found 
for it than on either side of the tender, near the footplate of the engine. 
Space, weight and capacity for self-starting are important factors, Experi- 
ments which have been undertaken in this direction show that the space 
required is practically 5ft. by 3ft. by 7ft. ; the weight of the machine and 
engine would vary from 12 to l7cwt. The employment of such an arrange- 
ment at once dispenses with those adjuncts needed to meet varying speed 
and direction of rotation. Moreover, the moment the locomotive is coupled 
on to the train the engine way be started and the current generated. 


Such an arrangement would enable the carriages to be effici- ' 


ently heated electrically as well. 

In the chapter on ‘ Administration " 
is given. 
to criticism. 


oe — — — — 


much useful advice 
One recommendation in this chapter is open 
It is laid down that the electric lighting 


department should be under the same management as the 
telegraph and signalling department, and that the engi- 
neer at the head should be a railway telegraph engineer 
rather than a lighting engincer. . This conclusion is surely 
not a just one. There are many railway telegraph engineers 
who, although thoroughly capable of the control of the tele- 
graph and signalling systems, are not omniscient. It is 
scarcely judicious to entrust a telegraphist with the design 
The electric 
lighting should either be under the control of the mechanical 
engineering department, or, better still, under an electrical 
engineer who is directly responsible to the general manager. 


Practical Electrical Measurements. Ап Introductory Manual 
for Young Engineers and Students. Ву Еллдв H. СВАРГЕВ, A. I. x. x. 
(London : Whittaker & Co.) 


In 1888 Mr. James Swinburne published an excellent little 
book entitled ‘ Practical Electrical Measurement," in which 
the various methods of measurement useful to practical 
electrical engineers were described, together with the most 
suitable instruments for os dat them out. The book before 
us is not a similar treatise brought up to date; it is merely 
an elementary laboratory course for first-year students, or, more 
accurately, the elementary course adopted by the author at the 
Sheffield Technical School. As a supplement to particular 
lectures and laboratory work it is no doubt admirable, but it 
by no means fulfils the promise on the title-page, and certainly 
cannot be considered suitable for self-instruction. | 

For instance, although the meaning of magnetic induction 
is not explained until nearly the end of the book, as ah 
exercise on the first experiment described (one with iron- 
filings and permanent magnets) the student is told to explain 
magnetic induction" and to. ‘write a short account of 
magnetic screens or cages from the iron-filing curves obtained. 


] Again, shunts are referred to, without any explanation as to the 


meaning of the term, two chapters before its definition is given. 
In some instances ап experiment showing a law to be true in 
a special case is held to prove the law; such a course cannot 
be too much condemned in an educational book. The author 
uses the term D. P. throughout as an abbreviation for difference 
of potential. It may be well to point out that D.P. is now 
the usual trade abbreviation for “ double-pole,” and that P.D. 
is universally accepted to indicate potential difference. 

The following passage in the preface is amusing: ** The 
bookis, in fact, an introductory course in electrical testing, 


| and is introductory to а second volume (which is in rrepara- 


tion) dealing with Practical Electrical Engineering, such as 
the measurement of insulation resistance, ballistic galva- 
nometer work, testing of dynamos and motors, the calibration 
of measuring instruments, photometry and alternating current 
measurements." Let us hope that Mr. Crapper does not teach 
his pupils that practical electrical engineering, even without 
capitals, only consists of this sort of thing. 


— 


PROJECTED LIGHT RAILWAYS. 


During the past month 28 applications were lodged with 
the Light Railway Commissioners for powers to construct 
light railways. In seven instances it is proposed to use elec- 
tricity as the motive power, and in three other cases the 
promoters reserve the right to adopt electric traction. In 


December last, when, strange to say, the same number of 


| applications were lodged, there were eight schemes relating 


to electric traction, and in seven other cases power was 
reserved to employ electric traction if found expedient. On 
the present occasion the majority of the schemes are being 
promoted by railway companies, who reserve running powers 
over the proposed light railways. 

The following is a list giving particulars of the ten proposed 
light railways in which electric traction may be employed :— 


ЭЕ | : : Approx. 
District. Promoters. Engineer. Motive power. | Gauge. |[ Pain 
Ft. in. Miles. 
Deptford Foreigu Cattle Market... | City of London Corporation ........ ...... City Surveyor | Electricity orother motive power 4 83 8 
Hartford. e e e International Communications (Limited) G. A. Hubbard „ Т 4 8 24 
Derby —Ashbourne . F. J. Albright and others J. Shaw, jun. Electricity 4 0 12 
Dudley and District .................. British Electric Traction Company ...... S. Sellon si 5 6 82 
Norwich and District (No. 2) si " js P - 5 6 6 
‘St. George and Hanbain (Bristol) | Bristol Tramways & Carriage Company G. F. Edwards a 4 8 11 
TaRUBLOD. оеган акка Taunton and West Somersetabire Elec- | C. J. Wharton n à 6 2 
tric Railway and Tramways Co. 
Torquay —Paignton ............... Western Counties Electric Railways and | . y is S 6 4 
Tramways Company 
West Manchester —— E. T. Hooley and others . W. Myers Beswick | Electricity or other motive power | 4 83 51 
Llandudno— Colwyn Bay . Light Railway and General Construction | A. Dickinson Electricity: 5 6 8} 


Company 
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ON DYNAMOS.* 
BY W. М. MORDEY. 
(Concluded from page 143.) 


Drum Armatures. 


30. Grammo dynamos have been particularly studied in the fore- 
going section, because it was in connection with such machines that 
the present consideration of the subject began, and because it is 
easier to trace the various actions in such armatures than in drums, 
When we turn our attention to drums we find one important 
difference. In а drum each turn or coil has, ог may have, two 
separate and distinct E. M.F.s simultaneously impressed on it, as 
against one in a Gramme. This makes the study of drums some- 
what less easy than rings. But, bearing this difference in mind, it 
is obvious that all the main considerations put forward apply 
equally to the two kinds of armature. It is only necessary to so 
arrange the winding that the circle of conductors seen in section, 
surrounding the core, shall present the same order in the two cases. 

31. In endeavouring to obtain the same effect in а drum arma- 
ture, the first and obvious course is to form an element, as in the 
Gramme winding, of two turns joined in series, each turn wound, 
as usual, over a diameter, or an approximate diameter, but the two 
crossing one another at the required angle to give them the same 
relative positions on the core, or the same relative E. M.F.s as in 
the gramme. But, since each turn has two separate and distinct 
E. M. F. s, we at once observe that this procedure may be simplified 
by so disposing the two halvea of each turn that the parts of a 
single turn will occupy the required relative positions and form a 
complete element ; that is to say, we may wind the single turn, not 
across a diameter, as usual, but across such a chord that its two 
portions comply with the conditions stated in the preceding para- 
graph. And by so winding and so connecting the turns in the 
required order we get nearly all that is desired. Such a winding 
will give us conditions equivalent to those shown in Figs. 5 and 6. 
And if we wish to go further and to obtain conditions equivalent 
to Fig. 8, and we cannot find a chord capable of giving what we 
want, we may use a double turn of any combination of chords we 
desire. Fig. 10А shows such an ‘‘ element,” consisting of a short 
chord and a long one, or a diameter. This element consists of 
four bars. The portion of the winding in the ** magnetising space " 
exhibits an improved reaction, the current in three bars out of 
four being in the assisting direction. This is illustrated by 
Fig. 10в, the two elements under commutation being shown in 
full, and the directions of current in the whole winding being 
given. Fig. 10ct is a developed diagram of this winding, showing 
the whole of the connections. An armature wound in this way 

gave excellent results. 

32. But it may be said that chord windings have often been pro- 
posed—that Swinburne went into them pretty fully а good many 
years ago—that the very first elemen diagram of а drum in 
Thompson's book? shows a sort of chord winding ; and, further, that 
toothed drums are well known and have long been used—that 
toothed drums are, indeed, as old as the magneto machine. All this ie 
granted. And it may be said that there can be no latent or un- 
developed possibilities in the suitable combination of these two 
things, since the severe commercial competition of the past few years 
would have surely brought them to light. But it is possible that 
the complicated nature of the disease has prevented a simple 
remedy being sought for. 

33. This section may conclude by an account of results obtained 
by modifying a toothed drum dynamo on the lines explained. The 
machine was а new one, just turned out by a well-known firm of 
Continental manufacturers. It was supplied to do 15 kilowatts at 
1,050 revolutions. 

As received it gave the curve A, Fig. 9, which shows the 
excitation at various loads, with constant volts and constant speed. 
-The collection was not good even at small loads ; it had no spark- 
less position, and the volts varied very much when the brushes 
were n.oved slightly. It was then rewound with a conductor of 
the same cross section as before, and with the same number of 
turns. There were 32 slots and 32 sectors, 4 conductors in each 
slot. The actual winding diagram is given in Fig. 10, which is 
obviously а much more convenient and simple winding than the 
ordinary diametrical winding. Keeping the gap the same, it was 
re-tested, and gave curve B, Fig. 9. The collection was now 
excellent ; the excitation at full load was 72:6 per cent. in amperes, 
and 44 per cent. in watts, of the old excitation. The variation of 
volts for a given movement of the brushes was a quarter of what 
it was before; the full-load lead, which was originally 67:5?, was now 
125°. The machine would now probably pass muster as a satis- 
factory one in every respect; previously it certainly could not 
have been considered a first class machine, nor even a good 


* Paper read before the. Institution of Electrical Engineers on May 20. 
t Figure not received in time for publication, —Ер. E. 
+“ Dynamo-electric Machinery, p. 39 (1896). 


THE ELECTRICIAN, JUNE 4, 1897. 


example of an ordinary toothed-armature dynamo. Copper gauze 
brushes were u sed in both tests. MES. 

It may be thought that these windings are not as simple as the 
ordinary diametrical windings. They are actually simpler and 
cheaper. For instance, the winding shown in Fig. 10 was found 
to be considerably shorter than the winding it replaced. It was 
much easier to put on, aud the end connections occupied only half 
the original It was a wire-wound machine. A further 


advantage, apparent from the figure, is that a central space is left 
clear for ventilating purposes, 5 


Field Current. 


The winding in Figs. 10a, 10s. 100, is intermediate as regards 
length and convenience between the ordinary diametricy winding 
and that shown in Fig. 10. 

Brushes and Collection. | 

34. The importance of collection makes it worth while to 
carefully study, not only the main conditions, but any minor effects 
that bear on it. Dynamos may be designed so liberally that they 
are almost incapable of sparking under any circumstances. But 
this is expensive, and we should try to develop less costly methods, 


Га. 10. 
and, if possible, find how to check tendencies to sparking. Preven- 


tion is not always better than cure. Many inexpeusive dynamoe, 
if cured of sparking, would be quite and useful machines. 
35. There are few matters of which our knowledge is less definite 
than the exact actions in the region of the neutral lino, or even the 
precise causes of the movement of that line. This line of best 
collection is usually assumed to be definitely determiged by condi- 
tions depending on the armature-turns and current, the strength 
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of the field, and so forth—that in a given machine, with a given 
load, the angle of lead is quite definite, and only to be altered by 
structural modifications of the machine, such as increase of gap or 
change of polar surface. But, as a matter of fact, it is quite possi- 
ble to shift the collecting line without any structural alterations— 
not merely to collect further back, but to get the best collection 
further back, and good collection no longer possible at the forward 
position, which previously was the best one. 

36. Among the numerous and complicated actions that take 
place under the brush, there is one that has an important influence 
on the angle of lead—that is, the amount of current flowing in 
the short-circuit. As the coils go successively under the brush 


Fic. 10a. 


and are short-circuited, the pre-existing direction of current is 
continued, then it falls to zero, and then, as the coil passes out 
from under the brush, it rises again in the opposite direction. 
It will be clear from Fig. 11 that this short-circuit current may 
quis perceptibly increase the armature reaction by adding to the 

emagnetising effect in the magnetising space." The amount 
of this current may vary, in different dynamos, from very small 
values up to something considerably more than the working 
current; that is to say, when the coil goes under the brush the 
current may either fall quickly or slowly to zero, or it may rise to 


Fic. 10в, 


several times the working current before falling to zero. The 
large circles in Fig. 11 indicate the large short-circuit current, 
and show clearly how it may add to the demagnetising effect. 
Experiment has shown that by checking this current it is possible 
to considerably reduce the lead angle.* 

* In explaining this effect, a preference may be felt for regarding the 
gain as due to the smaller reversing field required (and therefore smaller 
lead), resulting from the more rapid reduction of the existing current ; 
this comes to pretty much the same thing. ° 


189 


37. Even in a dynamo which works sparklessly and well, the 
short-circuit current may be serious in amount. It is harmful in 
many ways. It causes waste of power both in the short-circuit 
itself and in the field winding, which must be increased to compen- 
sate for it. It reduces the output by lowering the sparking limit, by 
increasing the lead, by increasing the drop of volte—by requiring 
larger brushes and commutators than would otherwise be used. 
This short-circuit current may be checked by an opposing E.M.F. 
or by а resistance ; the former requires struotural alterations. 

Resistance in Commutator Leads. 

38. The obvious way to check such short-circuit currents is by 
the insertion of resistance in the portion of the circuit under 
commutation, as, for example, between the commutator and the 
collector. This is easy ; and, as the resistance is only in circuit 
as the coil passes the brush, and at no other time, an amount may 
be added large in proportion to the resistance of the coil short- 
circuited, but small as compared with the whole armature. But 
this plan, although it possibly has some effect on armature 
reaction, has no marked effect on sparking, for a very simple 
reason. To break a circuit without sparking, a resistance should 
be gradually introduced, and the circuit broken when the resis- 
tance is a maximum and the current a minimum. Unfortunately, 
this is not what happens in the case under consideration. The 
resistance is introduced and removed suddenly. Experiment has 
confirmed this explanation. Resistance was added to the com- 
mutator connections of an armature without any noticeable effect 
on the sparking. The amount was varied from something quite 
small to sufficient to increase the C R drop about 20 per cent. 

Resistance in Brushes. 

39. By a simple expedient the brushes themselves may easily be 
made to do what is wanted. An ordinary brush connects the 
adjacent sections by a path of very low resistance, allowing currents 
to circulate freely, checked by little more than the contact 


Fia. 11. 
The study of reactions leads naturally to the percep- 


resistance.” 
tion of the qualities a brush should possess. It should have a low 
resistance, so that it may easily carry large currents ; and it should 
have a high resistance, to prevent the circulation of large currents. 
Fortunately, this combination of opposite qualities is attainable by 
lamination across the path of the circulating currents. If a brush is 
slit or divided by insulating divisions (as in Fig. 12), although it is 
just as effective as before for the main current, it opposes a much 
longer path than usual to a short-circuit current, which, in conse- 
quence, is much reduced. 

40. And the graduation of the resistance so that it is removed 
gradually from the circuit is not difficult. A little thought will 
make it clear that, as sparking does not occur when a contact is 
made, but does occur when it is broken, we should encourage the 
current to enter the brush at the back, where the brush is 
making contact with the sectors as they successively pass 
under it; but we should discourage it from entering by the 
front, where the brush is breaking contact with the sectors 
as they successively pass away from it. Such a distribution of 
current is facilitated by making a good contact at the side of the 
brush for which the current should have a preference, and a bad 
contact, or none at all, at the front side, where it is desired that 
only a small part of the current should enter. Fig. 12 shows this 
arrangement. 

41. Brushes of this sort are easily made—for example, by placing 
together a number of thin plates or layers of carbon, or metal 
gauze or foil, with an insulator between the layers except near 
the end where they are brought into contact. With carbon plates 
a good plan is to stick the plates together with an insulating 
cement except at one end, where tinfoil is put between them to 
ensure contact: they then form solid blocks like ordinary carbon 
brushes. Such brushes applied in a particular case gave a better 
collection, and only half the lead of ordinary copper gauze 
brusl эз; they were distinctly better than ordinary undivided 
carbon brushes. 


1 
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42. Carbon brushes were originally proposed by Forbes.“ Their 
good effect was at one time attributed to small friction againat the 
commutator, and to some peculiar property by virtue of which the 
current passed to them more easily than to better conductors. 
Their success probably is owing simply to their high resistance, by 
which they are enabled to check reactions after the manner des- 
scribed. One objection to carbon brushes is that, on account of their 
high resistance, they require to be of larger section than other 
brushes ; a density of 75 to 100 amperes per square inch being as 
high as they should be worked. If this density is exceeded they 
heat very much at the contact surface. Possibly they may be made 
to carry larger working currents when made so that the circulation 
of current through them is reduced. What the actual current- 
density is at the contact face in any given case cannot easily be 
determined, as the circular effect so disturbs the distribution of 
the current at the face, by increasing it at one part and opposing it 
at another. The action of heat in changing the conditions, by 
varying the resistance, may also be worth a passing notice. 

Drag on Buried Conductors. 

43. Whether any mechanical pull is exerted directly on or 
by the conductors of armatures having sunk windings, has been 
repeatedly discussed. It has, of course, been freely acknowledged 
that, in slotted armatures, the support given to the conductors by 
the teeth makes such armatures mechanically superior to those 
having smooth cores. But many able persons hold that the advan- 
tage goes no further—that the teeth act only as so many driving 
horns,” the torque coming on the conductors, which are actually 
driven by the teeth through the insulation. If this is the case, the 
conductors ought to be as securely fixed in the slots as possible, in 
order that the racking and hammering of the insulating material 
may not affect the life of the windmgs. 

44. There is considerable importance in this matter, both theo- 
retical and practical. The practical considerations are of the 


Fia. 13. 


greatest possible importance, for on the answer to this question 
many vital things depend affecting the engineering aspects of 
electrical applications. Constructors of electrical machinery have 
laboured (or have often believed they laboured) under a very 
serious disability—one which often scemed to present an effectual 
bar to the thoroughly satisfactory solution of many electrical 
engineering problems. This disadvantage has been the use of very 
unmechanical materials for mechanical purposes. It is probable 
that every electrical engineer has respectfully watched a locomotive 
take a heavy train up an incline, or the passing of an express 
train at full speed, and has thought of what it would involve if 
this work had to be done by the medium of a pull exerted on 
cotton-covered copper conductors tied by piano wire to the surface 
of a amooth drum covered with shellaced paper and mica. The 
unmechanical character of insulators has always seemed to stand 
in the way. 

45. But if there is no drag on a buried conductor it changes all 
this. We need then no longer envy the mechanical engineer, for 
we, too, can put metal to metal and make sound mechanical joints, 
and take our strains on the iron and steel parts of the machine 
instead of on flimsy copper and flimsier insulation materials. The 
windings then present no mechanical problems, and the unme- 
chanical character of paper and cotton ceases to trouble us. 

46. It may be thought that this point has long been settled, 
but that there is still much uncertainty about it is evident from 
quite recent utterances. This arises, no doubt, from the absence 
of experimental proofs—definite trials do not seem to have been 

e. An account of some trials is, therefore, given here :— 

Ап inductor alternator was used having a stationary slotted 

armature, the polar projection of the rotor being of one polarity 
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only. The arrangement is shown diagrammatically by Fig. 13. 
One of the armature coils was removed, and in the empty slot was 
placed a conductor consisting of a copper strip lin. by O lin., rigidly 
supported at one end and free at the other. А connection was 

e to the free end by a flexible conductor, and a pointer was 
attached moving over a fixed scale to show the deflection of the 
conductor. The strip was joined in series with four of the arma- 
ture coils, А Siemens dynamometer, and а non-inductive external 
circuit. 

47. The following experiments were made: 

(1) The machine was run at 25 W without any load except 
on the four coils and the strip (the whole armature contained 
20 coils). The position of the pointer was noted on the scale. The 
circuit was then closed, and the current adjusted to 200 amperes. 
This caused а very perceptible vibration of the strip, the pointer 
showing a mean deflection of about 0:010. The machine was 
stopped, and the conductor loaded by a weight applied in the 
middle of the free active portion (which was 10in. long), when 
it was found that a deflection of 0 09in. was produced by a weight 
of 41b. 

the calculation given below shows that if the full drag came on 
the conductor it would correspond to about 41lb., so that only 
about pth of the full drag was borne by the conductor in this 
experiment. 

(i) With the machine standing and а pole-piece opposite the 
slot, as in Fig. 13, and the field excited as before, 4 direct current 
of 200 amperes was passed through the conductor; it was found 
that the steady deflection was rather more than before—viz., 0:12in. 

From the data given by the tests of this alternator, 10in. of 
active conductor (the length used in the experiment) would give 
1:38 volts at the periodicity used—viz., 25 W. 

Assuming no p displacement, 

200 amperes x 1:38 volts=276 watts=12,170ft.-lb. per minute. 
Surface speed at gap, 2,590ft. per minute. 
Hence, if the full drag came on the conductor, 


12,170 
Drag 2.590 471b. 

The comparison as to the effect of the drag and the weight is 
based on the assumption that the conductor was rigid and straight, 
instead of being slightly curved, as it would actually be ; but the 
error produced by this assumption is unimportant. 

It may be explained that in actual work the winding is such 
that each conductor carries about 80 amperes, and the ampere- 
turns in each alot are about 12 times those produced by the single 
conductor with the current used in the tests. 

These experiments appear entirely to support the view that the 
drag on the armature is borne by the teeth, and not by the con- 
ductors in slotted armatures. 

It is a little paradoxical that when teeth are not used the con- 
ductors need support, but have none ; when teeth are provided 
the conductors do not need their support, as there is then nothing 


to drive.” 
Armature Excitation. 

48. With leading brushes the armature current opposes the field 
current. But with no load, leading brushes assist the field current 
under suitable conditions. That is to say, the effect with leading 
brushes is ať no load the reverse of what it is at full load. 

Consider a dynamo running without load. If the brushes are 
given a slight lead, as in Fig. 14А, a current flows through the 
short-circuited оов in such a direction as to assist the field. 
Further, if a brush is made to span a number of sectors, as in 
Fig. 145, this assisting short-circuit current may be made to flow 
not only through the coils in advance of the neutral line, but 
through some of the coils behind the neutral line. To get this 
latter result it is only necessary that the short-circuit should 


* On this subject the following interesting observations by Mr. Swinburne 
appeared in Judustries and Iron of February 2, 1894 :—“ Some electricians 
have difficulty in realising that in dynamos with notched armatures there 
is little or no force on thecoils. They argue that as the conductors produce 
their full electrical pressure they must be cutting the field, and as aid 
move uniformly and cut the field uniformly, they must be in a strong fiel 
and must therefore have the same force acting on them as if they were on 
the outside of the armature. There is a fallacy here, however. The 
pressure depends on the rate of cutting lines, and the lines may be moving 
very rapidly in the opposite direction while they cut the wire, во that the 
actual ficld in which the wire finds itself may be very weak indeed. Imagine 
a notched armature and field. The lines will crowd into the teeth, and 
avoid the notches. Take any one line: as the armature moves, it cannot 
be imagined as being dragged round with it; it must therefore cross the 
notch to the next tooth. It will do this very quickly. To get an idea of 
what would be necessary to imagine the lines of induction, we can think 
of the appearance of iron railings seen through а carriage window with a 
knot or lump on the glass. There are practically no railings seen through 
the knot, and they are crowded on each side of it, and as the carriage 
moves they jump across the knot. The same number per second passes 
the knot as any other part of the window, but they are always less dense 
in the knot. The lines in a hole or notch-wound machine must be 
mentally pictured in this way." 
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include а greater portion of the winding in front of the neutral 
line than behind it; then the E.M.F. of the forward coils will 
overcome that of the backward coils, and a current will be forced 
through the latter contrary to their E.M.F. It will also be 
obvious that if the coils behind the neutral line аге short-circuited 
by a brush à demagnetising current will flow, which in a similar 
way may be made to extend to the front of the neutral line. The 
increase of excitation obtainable in this way is considerable. It 
was found quite easy to raise the volts of an ordinary dynamo 
20 or 25 per cent. А much greater increase could be obtained 
momentarily, but excessive sparking made it undesirable to con- 
tinue the experiment. 

49. This effect is exactly the reverse of the short-circuited effect 
under the brushes referred to in the section of this Paper headed 
** Brushes and Collection.” But the two effects are not contra- 
dictory. In one case it is the working current in the armature 
behind the brush, and the continuance of the same direction of 
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current under the brush, that opposes the field winding. The 
direction of current in front of the brush is always assisting ; itis in 
this latter direction that the short-circuit current is set up under 
the conditions named, and the result is, naturally, to strengthen 
the field. 

50. A rather interesting difference between the conditions of the 
magnetic circuit on the two sides of a dynamo may be referred to 
here. It was found, by experiment with a single-magnet Gramme 
dynamo, that, although the increase of volts was considerable 
when a wide brush was placed on the upper side, no further 
increase occurred when a similar brush was put on the lower side. 
Fig. 15 shows a single and a double horse-shoe form of magnet. In 
the former the armature current in the magnetising space on the 
upper side is acting on a magnetic circuit shown by the line L, 
which passes mostly through iron. On the lower side, however, 
the line L’ passes mainly through air, and consequently the effect 
of the current is not so great. This difference will, of course, be 
most marked in small air-space dynamos. 
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In a double horse-shoe magnet, as shown dotted, the conditions 
on the two sides are similar. 

Effects of this kind are best studied with a Gramme armature, as 
the short-circuit caused by the brush is confined to the coils on a 
definite portion of the ring. In a drum, the short-circuited coils 
pass round the armature, and consequently the separate effects in 
the two magnetising spaces cannot be so well observed. This 
subject is referred to only as illustrating armature reaction, and 
not for any immediate purpose of practical utility. It may, how- 
ever, suggest a useful result to some ingenious person. 

Internal Fields. 

51. The consideration of armature windings which reduce the 
amount of field winding required, and a recognition of the proper 
function of the field-magnet, lead naturally to а revived interest 
in internal field-magnets such as were introduced and advocated 
long ago by Profs. Ayrton and Perry." There is now much to be 
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said in favour of such arrangements. In those machines the arma- 
ture and commutator were fixed, while the brushes and the internal 
shuttle-shaped magnet revolved. One only shrinks from recom- 
mending a return to such constructions because we have become 
accustomed to stetionary brushes capable of adjustment while in 
use. But it would be unwise to sacrifice too much to retain this 
convenience. Our dislike to а: brushes ів to а great extent 
а legacy from the sparkage. If machines can be made to work 
sparklessly with brushes in a fixed position relatively to.the field, 
then the main objection to revolving the magnet and the brushes 
is removed. The objection, even now, has not much force, as is 
evident from the common practice, as in tram-cars, of running 
motors where they cannot, or do not, get any attention whatever 
when running. 

52. Internal field-magnets have been largely used on the Con- 
tinent, the field-magnets being fixed. Siemens and Halkse and 
others have made very fine machines of this kind. Usually the 
outside of the armature is made to serve as commutator, but some- 
times a commutator of ordinary form is used. As a type it із 
at present more especially suited to large sizes, because of the 
difliculty with small sizes of getting suflicient internal space for 
the magnet ; but this difticulty disappears to some extent if we can 
reduce the amount of field winding and the cross-section of the 
field core. 

If this Paper has seemed needlessly long, indulgence is asked on 
the grouud that the object has been to make the explanations clear, 
not to experts only, but to all who take an interest in and have a 
general knowledge of the subject. My thanks are due, amongst 
others, to Mr. L. Wilson and to Dr. Fleischmann, and in particular 
to Mr. A. С. Hansard, whose very able and willing assistance has 
been of great service to me in the preparation of this Paper. 


The following is ап abstract of the discussion which fol- 
lowed the reading of the Paper. Speakers who have returned 
their proofs revised are denoted by an asterisk :— 


DISCUSSION. 


*Prof. SILVANUS P. THOMPSON said they had to deplore during the 
last 18 months or two years that important contributions on the progress of 
electrical engineering were made known at the meetings of other Institu- 
tions, and he was one of those who had commented somewhat harshly on 
the want of patriotism of the members, who important electrical 
Papers at other places. Happily Mr. Mordey had been faithful to them, 
and had given them an opportunity of being the first to learn all the 
advances which he had made, and of discussing the value of those advances. 
The dominant idea of the Paper was the necessity of magnetising the 
armature. He had had the privilege of discussing this question many а 
time with Mr. Mordey in years gone by, and he was revealing no secret 
when he said that four or five years ago they were discussing very 
closely a solution which they then called " cross-compounding," in 
which the winding crossed from one limb to the other over the 
armature, compounding not in the line of magnetism but across it. 
They had gone so far as to draw up a provisional specification embodying 
certain details, but before the specification could be made of any value 
there caine out a discovery or suggestion of Prof. Ryan's of using cross- 
compound winding sunk in channels in the pole-pieces. "Therefore there 
was very little left for them if they were inclined to pursue the same order 
of ideas. But there was one valuable thing which he believed they might 
have pursued and that Mr. Mordey had not mentioned in his Paper. It 
was to use a cross-compound winding to enable them to fix their brushes 
once for all, altering the compensation electrically if occasion required, 
instead of altering the lead of the brushes, as the load varicd. But 
on the top of Prof. Ryan's suggestion came the two Papers given to 
the Institution two or three years ago by Mr. W. B. Sayers, in which he 
had made known a method of compounding the machines on the armature 
by special commutating coils. Now they had Mr. Mordey following on in 
the same order of ideas, operating not on the field. magnet, but on 
the armature itself оп the very part of the machine that was responsible 
for disturbing the magnetic field, operating on that with its own current 
to restore the disturbed equilibrium, and even introducing such com- 
mutation as would enable thein to avoid' the lead that it had been hitherto 
necessary to give to the brushes in order to secure sparklexs collection. 
It was extremely interesting to sce with what an extremely simple and 
small alteration so much could be attained. Take the case of the Gramme 
ring. The mero spacing of the winding into two lots instead of one was a 
change so excessively simple that it might have been done any time since 
the year 1870, when Gramme rings were first made public. It was a thing 
any fool miyht have thought of but of which no fool did think until the 
year 1897. But he would remind them that it was further stated that it 
required a wise man to think out that of which no fool had thought. 
There was a point of very great interest to many people in the Paper, and 
that was Mr. Mordey’s little experimental investigation to prove that which 
was perfectly well known but which nobody hadevertroubled to demonstrate, 
and which was that there was no drag on a conductor carrying a current 
when that conductor was sunk deep between teeth or slots, but that the drag 
came on the teeth instead of the conductor. He had said much about that in 
past years, and had been told he was hopelessly wroug and that a conductor 
could not possibly go round between the teeth of an armature and do usefu 
work unless it was in a strong magnetic field and therefore subject to drag. 
The drag had been reduced to one-tenth in Mr. Mordey’s case by sinking 
the coil in a slot between the teeth; that merely proved that the coil on 
which there was a drag of about one-tenth of the full amount was to that 


192 


extent not completely protected by iron, that it was only protected to the 
extent of nine-tenths, and had the protection been more complete, had the 
slot been narrower or deeper, then the drag would bave been reduced still 
more. There were some members there who had held the view, and still 
held the view, that it was impossible to protect the windings of an 
armature from drag by sinking the winding down between teeth. He was 
curious to hear whether that opinion was going to be upheld now that Mr. 
Mordey had given an experimental proof to the contrary. The fact that 
sunk-wound alternators were now so universal was in itself a proof that 
the winding when not sunk was exposed to forces which did not occur when 
they were protected. 

Mr. GEORGE ADAMS said that, broadly speaking, Mr. Mordey's Paper 
was & condemnation of the smooth-core armature, but the question might 
well be asked why were dynamos with smooth-core armatures used in such 
large quantities in London at the present time, notwithstanding Mr. 
Mordey's arguments? He thought the answer would be, because of the 
difficulty in obtaining good steel castings fur the field-magnets. The use 
of teethed armatures generally necessitated a more complicated form of 
field-magnet, and so long as they were reatricted to the use of steel, there 
could be very little improvement in the design of dynamos and motors. 

*Mr. W. B. SAYERS said he would concentrate his remarks on the main 
point of the Paper, which was the new winding. Considering the very 
pleasant way in which his own efforts had been received by Mr. Mordey 
and many others, he felt in а rather unenviable position in being out 
of accord with Mr. Mordey in this connection. The fact was, he had studied 
this arrangement of Mr. Mordey’s, and was quite unable to see that it was 
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possible to get any advantage by adopting it. 'The experiments had | 


been made on a very small machine—15-kilowatt—and he thought that if 
he had the whole data of the machine before him he would be able to show 
why Mr. Mordey had obtained such improved results on re-winding accord- 
ing to his plan. The fact was that Mr. Mordey neutralised the “ back 
turns " at the expense of commutating power. The effect was exactly the 
same as that produced by the chord-winding described by Mr. Swinburne 
some years ago, but commutating power was the very thing which they 
desired to have in abundance, and to obtain which in large machines of 
ordinary coustruction it was necessary to make the sacrifices which Mr. 
Mordey so much deprecated. Mr. Mordey had stated that by dividing the 
coil into two parts he had got an opposing E.M.F. on one part of the coil and 
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consequently no sparking. So long as there was no current in the armature 
that was true. If the bruslies were set exactly between the two poles, and 
the current was practically zero, there would obviously be no sparking ; but 
the moment they got a load on, the “ trailing ” pole was strengthened and 
the * leading" pole weakened, and the leading pole was the one with 
which he had to reverse. He (Mr. Sayers) had studied the matter very 
carefully, and he believed it was absolutely impossible to get commutating 
power froin the * trailing" pole with а continuous winding unless part of 
the coil were wound in the opposite direction. If they did this the work- 
ing E. M.F. would disappear or be fatally reduced. With regard to Fig. 10a 
(sec p. 189), the windiug was so arranged that there was a direct magnetising 
power due to the armature ; but the expense at which that was obtained 
was enormous, во far as the commutation was concerned. The machine 
was evidently intended to run ''counter-clock wise," and they had three 
bars against one as regards commutation ; that is to say, the E. M. F. 
generated in the one bar which was running into the field under the 
“leading ” pole had to reverse the current against the E. M. F. generated 
in the other three bars which were leaving the “ trailiug pule-tips, and 
the self-induction of the whole of the four bars which constituted the coil. 
From his experience with slotted armature, that was a state of things 
which would not work. Speaking with the consciousness that human 
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nature was fallible, he felt confident that Mr. Mordey's arrangement would 
not work with machines of the size they now had to build. So far 
as commutation went, the leading feature about his (Mr. Sayers’) arrange- 
ment was that the commutation was performed by the trailing horn or 
pole, or to put it in words to include motors, by the flux horn ; that is, 
the commutating power was increased by adding load to the armature. 
As Mr. Mordey was obliged to commutate with the leading pole, 
his commutatiog power diminished as the load increased--a condition 
in which the sparking limit would be reached very early, and in 
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which it was impossible that the reversal of the current could 
be inductively performed with varying loads апа fixed brushes. 
Coming to another point, he thought Mr. Mordey had gone too far in 
saying that 10 per cent. of the magnetising force only was really essential, 
and that the remaining 90 per cent. was required to overcome armature re- 
action in some form or other. In his experience about 50 per cent., or 
even 70 per cent., of the magnetising force was required for the air-gap. 
For mechanical and other reasons he had found it quite impossible, or, 
at any rate, impracticable and undesirable, to work with very short air- 
gaps. The shortest air-gap he had ever used was 1mm. The machine 
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was made for the Midland Railway Company, and was described before the 
Institution some time ago. It was a motor generator, with a compara- 
tively weak field. He would not have expected the machine to have run 
for any time if the fields had been very strong, for the simple reason that 
a slight difference in the air-gap on the two sides brought an enormous 
magnetic strain on to the armature, which put an excessive strain on the 
bearings. In fact, unless everything was exceedingly rigid, the strain might 
be во t ав to cause the armature to go over and stick on one side. He 
had found that an air-gap of about O'15in. for moderate size machines up to 
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0:25in., 0-375in., or even zin., were workable figures. For instance, he 
had a 270-kilowatt machine which was working with an air-gap of 0°375in. 
Another important point was that the air-gap must be in definite relation 
to the width of the top of the slot. 1f the openings at the tops of the slota 
were too wide they generated eddy currents in the fields; therefore, if it 
was wished to use very narrow air gaps, it was necessary either to laminate 
the field or to make the iron almost continuous round the armature con- 
ductor. Making the iron continuous was all very well, and it worked with 
his (Mr. Sayers') winding ; but it had this objection: the position of the 
brushes had to be very nicely adjusted. А very slight shifting upset 
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the arrangements, and they got a big E.M.F. where they did not want it, 
and sparking. He had remarked that the closing of the top of the slot 
increased the self-induction, This was so to such an extent that he had 
found it advisable to make his slots ах nearly as possible parallel. Vig. A 
showed an arrangement which he had adopted with parallel slots. In order 
to kecp the slots fairly narrow, and so avoid the necessity for making the 
air-gap greater than desired, he put the commutating bars into slots by 
themselves; thus there were two thiu commutating bars together in one 
slot, then two thicker main bars each iu a slot to itself. A machine with 
this arrangement had an armature Zlin. in diameter and an air-gap 'Jin., 
the output being 120 kilowatts. Fig. B showed the arrangement he 
adopted when the bars were not large enough to require separate slots 
for main and cominutating bars; Fig. C showed the form of slot used 
in the 270-kilowatt machines alrealy referred to. These were built by 
Messrs, Р. R. Jackson and Co. (Limited) for electrolytic work, and were 
giving great satisfaction. The teeth were spread at the top во as to 
contract the slot openiog. This made a splendid mechanical job, and 
was quite satisfactory under certain conditions. As a general rule, 


however, the forins shown in Figs. A and B were preferable. Mr. Mordey 


sail nothing about the self-induction of the section which was being 


reveraed under the brush, and one might imagine from bis Paper that 
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no positive reversing E.M.F. was required. The back E. M. F. of self. 
induction which the commutating bara 
with the form of the slot, and the number of bers in it, in which the 


current was changing at the same time. Machines with a number of bars 


per slot were more difficult to commutate than those with only one bar 


per slot. The back E.M.F. of self-induction was nearly proportional to 
the square of the number of bars in the same slot, being commutated at 


the same instant. Looking at Fig. F, the field generated (which, with the 
time element added, was the self-induction) by the middle conductor was 
represented by dotted lines. Magnetic lines would also be generated 


through the bar itself, as indicated in Fig. О, but those passing through 
the bar did not produee any effective E. M. F. along the length of the bar, 
but only a swirl or eddy in the bar itself, the energy represented by 
which, however, was quite negligable. ү 
іо bring the bar right to the top of the slot, as he һай shown in Figs. A 
and B. Again, looking to Fig. E, he had himself adopted a kind of chord- 


winding, the object of which was to distribute the lars forming a section 
of the armature (in all of which the current would be changing at the 


same), over a number of slots, This arrangement, by increasing the air- 
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path around the coils, considered as wholes, made the coefficient. of self. 
induction more nearly proportional to the number of bars than to the square. 
In Fig. E the black conductora were those forming the two coils under- 
going commutation under the respective brushes The two left-hand 
would refer to the brush on one side of the arinature and the two right- 
hand to the brush on the opposite side. He agreed with Mr. Mordey 
thoroughly in the points which he brought forward as to the advantages 
of toothed armatures, and he was glad to see that Mr. Mordey had come 
to the conclusion that they were cheaper to construct than smooth cores. 
This had now been proved over aud over again. With regard to the drag 
on the armature conductors, he would like to point out that what really 
happened was that the armature conductors were working in a very weak 
field, and that the field was flying across the slots in the opposite direction 
to that in which the armature conductors were travelling. It was just as 
if they were running at ten times the speed ina very weak field. With 
regarl to Mr. Mordey's remark about the comparative absence of eddy 
currents in buried conductors, he might say that he had never found any 
appreciable eddies in the conductors. Mr. Mordey had made some remarks 
as to the current generated in the short-circuited section under the brush. 
He (Mr. Sayers) had gone into that very carefully at the time he read his 
last Paper, and had come to the conclusion that there could not be a heavy 
short-circuit current iu the coils under the brushes in a machine which 
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Consequently it was advantageous 


was not sparking. With regard to Fig. 12 (sce p. 189), he would like to 
point out that the copper brushes which were supposed to be separated by 
carvon slips did not really interpose the resistance in the manner which one 
would at firat sight suppo-e, for the simple reason that the copper brushes 
themselves short-circuited the section. The resistance was in circuit for 
one moment, aud the brush then projected over the mica and the section 
was short-circuited, just as if there were no resistance at all. 

*Mr. W. B. ESSON asked why Mr. Mordey had changed the recognised 
method of spelling dy namos. He did not know if dynamos spelt with an 
"e" had some different characteristics from dynamos spelt in the ordinary 
way. Coming to the general matter of Mr. Mordey's Paper, what did it 
contain. It contaiued lots of history, ancient history, and some very 
ancient. If Mr. Mordey would turn up the pages of The Electrical Revicw 
he would find that in 1885 he (Mr. E-son) had written some articles 
dealing very fully with the advantages and disadvantages of toothed 
armatures, in which he had also pointed out some other things which 
Mr. Mordey had omitted, among which was the heating of the polar surface 
owing to the action of the teeth, a matter which necessitated a some- 
what larger air-gap than would be otherwise required. Therefore people 
were alive to the advantages of the toothed armature in 1885, and the 
question was why were they not continuing to make them, to which the answer 
was that the use of them was discontinued mostly cn the score of expense. 
He would also like to call Mr. Mordey's attention to two other Papers 
which had been read before the Institution by Mr. Swinburne and himself 
in 1890, where he would find that almost every matter touched upon in 
Mr. Mordey's Paper had been discussed. Mr. Swinburne had discussed 
small air-gaps, chord-winding, sparking, &c., and had mentioned many 
different devices for the prevention of thelatter. He himself had discussed 
the symmetry of the field, and also the effect of the current in the short-cir- 
cuited coils on the field, whether the machine was loaded or unloaded, and 
whether the brushes had a lead or a trail. They were told that in the 
human body the molecules were completely displaced once in every seven 
years, so that the Mr. Mordey who had addressed them seven years ago 
was not the one who had addressed them to-day, and it was very difficult 
to conceive how he could be the same man. He recollected quite well 
when Mr. Swinburne read his Paper how Mr. Mordey had come down in his 
beat form prepared to dispute everything. He had objected to the small 
air-gap and to all the devices for prevention of sparking. He had objected 
to chord-winding, and had declared that Profs. Ayrton and Perry had 
greatly hindered progress in this particular department of dynamo and 
motor design. Now Mr. Mordey told them that they must have toothed 
armatures, he believed in the chord-winding, they must have short air- 
gaps, und in the last paragraph he had passed a tardy compliment to the 
work done by Profs. Aryton and Perry years ago. He did not blame Mr. 
Mordey, but he wondered where on earth he would be seven years hence. 
The only really original part of the Paper was the part relating to drag 
on buried conductors. He was very glad indeed to see that Mr. Merdey 
had at last given something definite about this. 

Mr. J. S. RAWORTH said that after perusing this Paper he felt that 
Mr. Mordey had treated the subject with the greatest possible lucidity, во 
much во, that he cunsidered it quite impossible for anyone, even for a 
mechanical engineer like himself, to misunderstand it, but the discussion 
had shown that the Paper was not sufficiently lucid for Mr. Keson. That 
gentlemen had stigmatised it as ancient history, simply because Mr. 
Mordey had taken existing apparatus and with one touch of a master hand 
had produced a novel and superior result. Lust week he had inspected at 
Brussels some large machines made by the Сгашше Company, who were 
supposed to know all that was known about the Gramme machine. These 
machines had armatures with sunk windings, and the pole-pieces appeared 
to come down close to the armature, but more careful inspection showed 
that they were internally recessed to the depth of an inch or an inch and 
a-quarter, thereby throwing away in air-gap a field which had been obtained 
at great expense; it was obvious therefore either that the Gramme 
Company did not know their business or that Mr. Mordey had not dished 
up ancient history. lteferring to Mr. Sayers' argument, it appeared to him 
that the theory propounded applied equally tosmall machines and to large 
ones, and Mr. Sayers had stated that commutation was more difficult with 
multiple conductors than with single bars, but һе had himself seen a small 
machine of 15 kilowatts with multiple conductors in which the cominuta- 
tion was perfect, and at an output much in excess of its capacity as an 
ordinary dynamo. So satisfied were the Brush Company with its perform- 
ance that they had taken a license under Mr. Mordey’s patent. 

Mr. E. K. SCOTT said that in the last section of the Paper Mr. Mordey, 
in referring to internal field machines, seemed under the impression that 
nothing had been done in this country in that direction, [t was suggested 
by Prof. Ayrton some time ago, and à number of these machines had been 
built, and he happened to know that the proportion of iron and copper on 
the field-magnet showed a very great saving upon actual practice. Prof. 
Thompson had very often suggested a laminated field, but no one seemed 
to have grasped the matter iu the way it should have been. The Walker 
Company, in America, laminated their field-poles in their multipolar machines 
in the same plane as the armature laminations, and put a long slot in the 
field and got very good results in the direction of reducing the brush lead. 
Thorough lamination from pole-fuce to pole-face (the laminations being at 
right angles with those of the armature) would give all that was desired 
without juggling with the armature coils in any way. With regard to 
brushes, he had built some with the spare end of arc lamp carbons, and by 
putting a number together with a space of about zin. between the 
carbon, he had got a very cheap brush, which was practically the same as 
Mr. Mordey's but without the use of fish glue or other objectionable guinimny 
substance. The enda of the carbons are cast in stereo metal at the top enda. 

*Mr. HENRY A. MAVOR thought that the object aimed at by Mr. Mordey, 
as represented in his Fig. 4 (see p. 142 of last issue), bad already been 
accomplished by approaching the pole-pieces to one another in the manner 
adopted by Schuckert and Co. and other German makers. Iſe did not agree 
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with Mr. Sayers in saying that it would not work. He believed that it 
would work efficiently tu the same extent as a machine constructed as he 
had mentioned, viz., with the shortened pole-gap. He strongly agreed 
with those speakers who considered that it was not sparking which litnited 
the reduction in length of air-space, it was not even the heating of the pole- 
faces. The real limiting consideration was the strain which came upon the 
armature when there was any want of symmetry in the magnetic circuit. 
The amount of spring which might occur in steel castings, more especially 
in single-limbed dynamos, was more than one would expect, and any 
assymetrical condition led to enormous strains upon the shafts and 
magnets, sufficient in some cases to bring the core in contact with the 
pole-pieces. Another point was that the winding proposed by Mr. Mordey 
would of course be inapplicable to machines in which there was only one 
external conductor per eection in a ring or two in a drum, and it was on 
such machines that the difficulties from sparking began to be serious. In 
slotted-core machines the serious difficulties did not begin until the 
armatures got up to about 20in. diameter. 

*Mr. R. E. B. CROMPTON said that dynamo construction was not of 
such a simple nature as discussions in the Institution would lead one to 
suppose, and he did not think that very much bad been taught them in 
dynamo construction by these discussions. About a year ago, in his own firm, 
& gentleman of the name of Brown began on the same lines as Mr. Mordey 
had begun, and when he heard Mr. Mordey's Paper he had said to himself 
that Mr. Mordey had forestalled all that Mr. Brown had done. He (the 
speaker) must confess that he had not been so encouraging to Mr. Brown 
as he might have been. In the first place, these results that Mr. Mordey 
had obtained were not realised in practice when they came to the greatly 
increased difficulties of the commutation of the large machines now in use. 
The life of builders of large dynamo machines was not an easy one. Great 
money loss es were involved in changes of design as were now fore- 
shadowed. They might carry out experiments on machines of a certain 
size with success, but the moment they attempted to repeat these 
on machines of а much larger size an entirely new aet of conditions arose, 
and а thousand pounds was gone before they could turn round. He 
might claim to belong to а firm which built machines that worked spark- 
leasly, but this was only attained by the closest observation of a number 
of conditions, as there was no royal rule by which they could say that a 
dynamo of a new type and size could be designed to work absolutely 
sparkless. He did not say all this to disparage Mr. Mordey ; on the whole 
his Paper was a genuine attempt to help them, and so he believed he would 
help them to a certain extent, but he did not think there would be such a 
revolution that Mr. Mordey seemed to think. The system of revolving 
the magnets and having a stationary armature had been before dynamo 
designers for many years. He had worked at the problem, but owing to 
the impossibility of adjusting revolving brushes just at the time they ought 
to be adjusted, viz., when they were taking current, they found that the 
difficulties were so great that the problem was almost an insoluble one. 

*Mr. С. С. HAWKINS said that it appeared to him that the reversing 
action was obtained entirely from the leading portion of the coil, and the only 
difference from the ordinary dynamo was that, attached to it was a trailing 
portion, and if the machine which Mr. Mordey spoke of was so sparkless, it 
would be very much more sparkless if it were closed up and reduced to the 
ordinary winding. There must be something in the machine worthy 
of attention which was not given on the diagrams, and if it could be 
discovered what was the exact feature of the machine which rendered 
it so successful, the resultant Paper would be a most important con- 
tribution to the Institution. So far as one could gather from the 
diagrams, if the machine was sparkless at no load, in order to make it 
equally so at full load the brushes must be put forward in order to obtain 
greater reversing action. He emphasised from his own experience the 
remarks of Mr. Mavor, that the magnetic strains upon the armature core 
and shaft must be seen to be believed. If he might suggest a reason 
for the success of the 15 kilowatt machine, perbaps it was to be found in the 
curve shown in Fig. 9 (sce p. 188, There could belno doubt of the arrange- 
ment annulling the effect of the armature reaction, which was shown very 
strikingly in Fig. 9. In the two curves A and B the armature reaction was 
so forcible that there was really no field in which the brushes could be 
worked sparklessly. When it was rewound the armature reaction had been 
annulled and some assistance might thereby be obtaincd. The field was 
stronger, and the consequence was that the effect of the cross-armature 
turns was less on thia field than before. Не confessed his inability to 
see how by any possibility Mr. Mordey's winding could be employed to stop 
the sparking of toothed armatures. 

Mr. R. W. WEEKES sketched on the board an arrangement of field- 
magnets used in America for multipolar machines which had been described 
to him by Mr. R. Lundell, and by which they could work with a much 
sinaller air-gap, probably one half the usual. 

"Мг. C. H. GADSBY agreed with Mr. Mordey as to the advantages to 
be derived from the winding he had described, but wished to point out 
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that in · practice such a winding could not be carried out in quite so simple 
a manner as the diagram suggested, and that it would involve a layer of 
eross- connections which spoilt the simplicity and cheapness of the ordinary 
ring winding. It had occurred to him that whilst avoiding this complica- 


tion the same object could be attained by winding the conductors in a 
slanting direction on the core as shown by a b (Fig. Н). This could be done 
without extra cost on slotted cores, as the stampings could be built up 
to form the slanting groove. He thought one might even go a step 
further and secure the same effect by retaining the ordinary ring winding 
and slanting the pole-pieces as shown in Fig. L 

*Mr. W. M. MORDEY, in replying, said he would deal briefly with a few 
pointe and leave the rest to be written. He was very glad to hear Mr. Sayers 
speak. Mr. Sayers thought the arrangement described in Figs. 8 and 10 
could give good results. Mr. Mavor, who had had Mr. Ѕауега’ assistance 
for some years, thought it could. Mr. Sayers thought the arrangement in 
Fig. 4 could not work unless there was a lead given to the brushes, but he 
had never said there was no lead given to the brushes. The real point 
to aim at was to get as small a movement of the brushes as possible, 
so that it was not necessary to move the brushes between full load 
and no load, to get a sufficiently good balance for the conditions where it 
was not possible to move the brushes. He was very sorry that Mr. Otto 
Blathy could not be induced to speak. If Mr. Blathy had only told 
them а quarter of the things he had told him (the author) they would 
have been very much interested. With regard to Mr. Esson he could only 
say that the literature of the dynamo was very extensive, and he must 
confess he was not acquainted with all of it, though he was acquainted with 
some very excellent things written by Mr. Esson and had benefited by 
them, but, unlike the Papers of Hopkinson, Swinburne and Sayers, they 
had not helped him in the present matter. But perhaps the real interest 
of Mr. Esson's remarks came from his long continued efforts to make good 
toothed armatures; he had never succeeded, and now he should stand 
aside and give others a chance. Mr. Esson referred him to Mr. Swinburne's 
early Papers, which he said contained the substance of the present Paper. 
He (the author) fully admitted his indebtedness to Mr. Swinburne's work, 
but Mr. Swinburne, he was glad to say, was not of Mr. Esson's opinion, 
and had written him а very kind and appreciative letter about the present 
Paper—a letter just as generous as Mr. Esson's remarks were the reverse. 
Amongst other irrelevant references to his miss-spent past, Mr. Esson had 
thrown in his teeth the fact that he once said that the hysteresis loss in 
transformers got lees at full load. Well, he did say so, and people had 
written columns or yards of stuff to prove that he was wrong; but an 
investigation which was made in the King's College laboratory, and after- 
wards published in The Electrician it was so scientific that very few people 
took the trouble to read it, and still fewer to understand it—proved 
that he (the speaker) was right. Mr. Esson had told him that he (the 
speaker) had objected to small air-gape in 1886. Мг. Esson was 
quite right, and he still objected to them as they were made in 1886. 
Mr. Scott had criticised his winding because it had some joints init. Asa 
matter of fact it had not any soldered joint in it, and they thus got rid of 
the soldering iron, which was the curae of all winding shope. Mr. Mavor's 
remarks were very interesting, and he would ask him to be good enough to 
incorporate in them in the Journal some particulars as to the sizes of the 
shafts and the sizes of the armatures in question. With regard to Mr. 
Crompton's remarks, he was interested to learn that Mr. Brown had been 
working in the same direction. The enormous revolution that he was 
supposed to expect, must have been in some unwritten ript. As to 
his brush not working. all he could say was that it did. He was sorry 
that Mr. Hawkins could not understand how the proposals contained in the 
Paper could improve the collection. Mr. Hawkins stated that the effect of 
chord-winding had always been known, but that it had not been known 
was proved by the fact that it had not been acted upon. Mr. Gadsby had 
referred to diagonal winding. Mr. Sayers had shown him а diagonal 
arrangement some years ago, which had been tried and abandoned. He 
did not know the reason. To some extent diagonal winding would give а 
good result, but he had not time to go fully into the reasons why he 
thought it would not give the desired results fully. 

*The PRESIDENT (Sir Henry Mance) thought they would all agree 
with him that it was a matter of regret that Mr. Mordey's Paper had not 
been read earlier in the session, so that they could have devoted at least 
two eveninga to the discussion, but it was not the fault of the Council, for 
they did their best to extract this Paper from Mr. Mordey at a very much 
earlier period. However, it was better late than never. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, May 21, 1897. 


The Berliner Patent Case.—The suit of the United States 
against the American Bell Telephone Company, brought to 
annul the Berliner patent of 1891 for a variable pressure 
contact telephone transmitter, was decided on May 10th 
in favour of the American Bell Telephone Company. The 
Court held that there was no evidence of corruption or undue 
influence exercised over the Patent Office by the Bell Company, 
and that there was not evidence that the delay in granting 
the patent had been brought about by the Company. It held 
that whatever delay there had been was through the fault of 
the Patent Office and by no fault of the Company. All other 
allegations of the Government besides that of delay were over- 
ruled. This case has attracted wide attention because of the 
extensive interests involved in its settlement, and the opinion 
of the Court has been anxiously awaited. It originated in a 
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charge of collusion in the Patent Office, and was brought to 
obtain the repeal and cancellation of letters patent of the 
United States, No. 468,569, dated November 17, 1891, granted 
to the American Bell Telephone Company, as assignee of 
Emil Berliner, the inventor. The repeal and cancellation of 
the patent were sought upon the ground that the application 
for the patent, which failed in 1877, was not issued until 1891. 
This delay was charged to be unnecessary and improper on 
the part of the Patent Office and the Dell Telephone 
Company, which, as Berliner's assignee, conirolled the 
application. It was asserted that the Company had acqui- 
esced in and promoted the delay for its own interests, thus 
defrauding the public of its rights. It was claimed that 
the Berliner patent practically controlled telephony, as it 
had to do with both the transmission and receipt of sound, 
and that the delay thus secured until 1891 operated to pro- 
long the control for fifteen years beyond the time of the 
expiration of the Dell patent. It was also asserted that the 
patent was granted by tho Commissioner of Patents without 
authority at law and that it was for the same invention for 
which a patent had been granted in 1880, and that the patent 
was, therefore, not new. Lawyers familiar with the conten- 
tions relied upon by the Government in its suit have all along 
agreed in the opinion that from a legal standpoint the patent 
was regular and that the Supreme Court would so decide. 
The general opinion among lawyers competent to decide is 
that the American Bell Telephone Company will be unable to 
sustain the validity of the patent itself in infringement suits. 
It is understood that & prominent New York banking house, 
with a large capital, is buying independent exchanges and 
securing franchises for others, and that it has thoroughly 
investigated, through able counsel, the condition of the tele- 
phone patent situation, and is satisfied that opposition com- 
panies have little to fear from the Berliner patent. The 
decision, it must be understood, does not affect the validity of 
the patent, nor in any way strengthen the position of the Bell 
Company in infringement suits. It is likely that the various 
opposition telephone companies will stand together in resisting 
any legal attack by the Bell Company upon their position. 


Extension of Electric Traction on a Steam Railroad.—On 
May 11th the New York, Newhaven and Hartford Railroad 
Company opened its line between Berlin and New Britain, 
Conn., which has been recently equipped on the third rail 
electric system. The new equipment has the appearance of 
permanence, which removes it from the region of experiment, 
and the successful operation of this line from the points of 
view of both electrical efficiency and financial economy will, it 
is argued by the railway officials, go far towards hastening the 
day when the steam locomotive, like the street car horse, will 
be pushed to the background. This line is said to be the 
longest section of any railroad in the world, hitherto exclu- 
sively operated by steam locomotives, to be equipped for elec- 
tric traction. The total distance is 12:8 miles, and is divided 
into two parts. The section of road running from Berlin to 
New Britain is single track, and that from New Britain to 
Hartford double track, the eastbound track only being 
devoted to the electric service. Їп the operation of the 
road the electric trains run from Berlin to New Britain 
and back, the trains from New Britain to Hartford and 
return operating as a separate service, a change of cars 
being made at New Britain. The third rail conductor is 
laid along the centre of the track between the running rails, 
and consists simply of an iron rail, resembling in appearance 
the letter A ” flattened at the top, and weighs 931. to the 
yard. The top of the third rail is about lin. higher than the 
tops of the running rails. The rails are bonded, not with the 
ordinary leaf or stranded copper bond, but by plates of copper 
jin. thick, 12in. long, and 41in. wide. These are fastened 
to the underside of the third rail joints by means of a drop- 
forged iron angle plate bolted by 16 bolts. Each bond has a 
capacity equivalent to about 900,000 cireular millimetres. The 
third rail is laid on top of wooden insulating blocks, the general 
construction being similar to that on a section of the Nantasket 
Beach line near Boston, which is now, no doubt, quite 
familiar to your readers through the full descriptions of the 
same published last year. At the present time the power- 


house is equipped with one Greene-Corliss cross-compound 
condensing engine, which is rated at 1,200 h. p., running at 
100 revolutions per minute. The projected extension of the 
building will hold three more similar units, thus giving, when 
completed, an ultimate capacity of 7,200 B. p., which can be 
readily raised to 12,000 n.». The engine is directly connected 
to a General Electric standard 850-kilowgtt generator of tho 
ironclad type. The generator is over-compounded and fur- 
nishes current at 600 volts no load and 650 volts full load. 
From the switchboard run four cables, each of 850,000 circular 
millimetres cross-section, to the third rail. There are no feeders 
in this installation, entire dependence being placed on the carry- 
ing capacity of the well bonded rails. On the Berlin branch 
there are four grade crossings, and on the New Dritain and 
Hartford line eighteen. At all these crossings the third rail 
is omitted, the circuit being continued underground by 
stranded bare copper cable of 500,000 circular millimetres, and 
in some cases 850,000 circular millimetres. The motor equip- 
ment at the present time consists of five motor cars, each 50ft. 
in length, and weighing about 82 tons. Each car is equipped 
with two General Eleetrie 2,000 motors and two series parallel 
controllers, besides being fitted with air brakes, gongs and 
chime whistles. The air for the brakes and whistle is fur- 
nished by a double cylinder pump driven by an electric motor. 
Contact is made with the third rail by means of sliding shoes, 
12in. long and 4in. wide, weighing about 20lb. each. The 
shoes are suspended by two links from a casting fastened to a 
beam set immediately below the king-pin of each truck. 


The American Institute of Electrical Engineers.—On Tuesday 
afternoon, May 18th, the American Institute of Electrical 
Engineers held its annual business meeting, with tho Presi- 
dent (Dr. Louis Duncan) in the chair. А discussion took 
расе on the Paper of Prof. Crehore and Lieut. Squier on The 

ychronograph”’ (see The Electrician, May 7, 1897, p. 84), which 
was read at the last meeting. The election of officers for the 
ensuing year resulted as follows: —Prof. Е. D. Crocker (Pre- 
sident), Messrs. A. E. Kennelly, C. S. Bradley and D. C. 
Jackson (Vice-Presidents), Mr. W. R. Pope (Secretary), and 
Mr. George A. Hamilton (Treasurer) In the evening the 
annual dinner took place at the Arena, at which there were 
about 100 guests and members present. Preparations are 
being completed for the holding of the general meeting of the 
American Institute of Electrical Engineers at the home of the 
late Prof. Moses G. Farmer, at Greenacre Elliot, Me., on 
July 26th next. It is proposed to make this meeting a 
memorable one, and a loan exhibition of early models of 
electrical inventions will be held on this occasion. 


CORRESPONDENCE. 


— —— 
MR. SWINTON’S CATHODE RAY EXPERIMENTS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: As a contribution to the possible elucidation of Mr. 
Swinburne's interesting and beautiful experiments on cathode 
rays described to the Royal Society on March 11th, and published 
in The Electrician of April 28rd last (page 868), I would 
suggest they are largely due to the difficulty of supplying gas 
molecules sufficiently rapid to keep the whole surface of the 
cathode discharging. After the first discharge the supply of 
fresh molecules would largely take place by diffusion from the 
edges, the gas in front having been swept away by the dis- 
charge. As fast аз the gas diffused in from the edges it would 
be driven off by the discharge, and, in consequence, the 
discharge might become a hollow curve, as Mr. Swinton 
observed. 

In the case of the interposed sector it would interfere with 
the supply of gas over a considerably larger area than it 
actually covered when close to the cathode, and this again is 
in accordance with Mr. Swinton's observation. 

I would further suggest that some of the penetrating power 
of cathode rays in gases may be due to the sudden impulso 
over a restricted area producing something like a vortex ring 
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which is shot out into the surrounding; жав. Such а motion 
might penetrate considcrable distances, and inay be connected 
with Righi’s extraordinary experiments on phenomena analo- 
gous to globular lightning as generally described. Any wave 
motion of very short wave length would be propagated in rays, 
and if very intense and accompanied by a powerful electric 
force might be the means of carrying an electric charge forward 
along with the intense compressions, the compression and 
resulting high temperature enabling the charge to be trans- 
ferred from molecule to molecule. 

These suggestions are all rather wild and not carefully 
digested, but between all the various suggestions of various 
authorities we may hope for light on these very obscure 
phenomena, while we can expect no help from bottled- up 
wisdom, however profound. May this be my excuse for 
making these crude suggestions.— Yours, &с., 

Geo. Fras. FITZGERALD. 

Trinity College, Dublin, May 80, 1897. 


COATDRIDGE GAS-ENGINE PLANT. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: My attention has only recently been called to your 
article on this subject, and I cannot but agree with you that in 
this instance there has been a melancholy failure with gas 
power. It could not well be otherwise with engines of the 
type used, and it is but another instance of harm being done 
{о а young and promising industry by the inexperience or 
want of skill on the part of those responsible for the practical 
details. 

We all know that а gas engine is less simple in its parts 
than a steam engine. Each single-acting engine requires a 
set of gas, air and exhaust valves, besides an ignition tube 
and valve; and, so far as I am aware, no other makers 
but those of the Coatbridge engines make them double 
acting. Doubtless a double-acting engine has its advan- 
tages, and I hope that some day & good one may be 
designed, but it is worse than useless to subject one to such 
& trying ordeal as an electric light station until it has been 
proved to be suitable. It needs little practical experience in 
such matters to know that for 120 n.r. it cannot be right to 
have an engine of the Coatbridge type, with two cylinders, 
each double acting, with four sets of valves, four ignition 
tubes, &c. Besides this there was the mistake and further 
complication of governing by graduated charges. 

All this was proved а& Rugby, where an engine of this type 
was worked under the makers' superintendence for some 
months and was eventually abandoned in favour of a single- 
cylinder single-acting Crossley engine, which does the work 
well and gives steady lights. The same gas plant has been 
used for both engines, so that the difference in working is due 
to the engine and not to the gas. 

Permit me to say that even with the four-stroke Otto cycle 
it is quite practicable to have steady running if the flywheel 
is heavy enough. I think I am right in saying that with any 
sudden variation of load between the maximum and minimum 
the voltage need not vary more than about 2 per cent. 

I prefer not to say much about the gas plant at Coatbridge, 
as I had nothing to do with it, and know little about it; but 
I may remark that in my own apparatus gas can now be 
made with small anthracite peas which cost 6s. to 7s. a ton at 
Glasgow, апа “ Premier“ engines for 820 B. k. Pp. are now being 
fitted up in Glasgow to work with it. On the other hand, the 
apparatus which failed at Coatbridge seems to have required 
coal costing about 18s. а ton. But even with anthracite at 
16s. Gd. a ton, Mr. Langdon tells us that the cost of fuel at 
Leicester is only 0:205d., whereas at Coatbridge, with anthra- 
cite at 18s., it was 1:455d. per unit generated. At Leyton 
there is also a gas power station working satisfactorily, and I 
believe I am right in saying that the average fuel consumption 
is about 12lb., and costs about 1d. per unit. 

I am aware that the double-acting engine at Rugby con- 
sumed a large quantity of oil, and I can quite understand 
there being the same defect at Coatbridge. Then, again, four 
ignition tubes a day for each engine, in these days of inde- 
structible tubes, is a little strong. 
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Altogether Coatbridge is a dismal failure, so far as the gas 
power is concerned ; but at least it tells us what to avoid else- 
where.— Yours, &c., J. Emerson Dowson. 


89, Old Queen-strect, Westminster. 
HIGH-SPEED CABLE LAYING. 


TO THE EDITOR OF THE ELECTRICIAN. 


Siz: Before you apply the closure, and intimate that 
** correspondence on this subject must now cease," I will ask 
you in bare justice to publish this communication. Criticism 
on technical grounds is your undoubted privilege, and it is 
my right to rebut it as best I may, but when you fall back 
upon a self-constituted position as protector of the R. U. S. I., 
the inference is obvious that I have attempted, or would wish, 
to deceive them. This, too, with a copy of my Paper before 
you, and aware as you must be that not one in 500 of your 
readers has the same advantage. 

The following quotations are from that Paper, the italics 
are my own :— 

„It is needless to say that practical illustration of this 
would cost more money than would be convenient to find for 
such demonstration.“ 

„The plan which is here adopted, though not by any means 
perfect in detail." 

“Should opinion, however, be favourable as to the value of 
the power to вә rapidly lay а cable, attention may afterwards be 
more fully focussed on the means proposed to effect it.“ 

Does not the existence of such language, taken in conjunc- 
tion with the explicit statements quoted in my last letter, prove 
how groundless is your attack. Further, in an open debate, 
how, even if desired, could the exact position be obscured ? 

As to whether I have in any way tried to avoid expert 
eriticism, I will mention that, about March last year I wrote 
the secretary of the Institution of Electrical Engineers as to a 
Paper before that Society, but the session arrangements were 
completed. In the Morning Post for May 5th last is a letter 
from me (in answer to one from Mr. Charles Bright) in which 
occurs this passage: It is now time to consider mechanical 
details, which might well occupy an evening of the Society of 
Electrical lingineers." So much for your attempt to produce 
an impression that I have wished to avoid expert criticism. 

As to whether the proper course was to first approach such a 
body as the R. U. S. I., let me quote your paper of February 7, 
1896: “апа in this way the commanders of the aforesaid 
squadrons will be kept in touch with Whitehall, whether to the 
benefit of naval operations may be doubted” (my italics). 

Because I have obtained an answer to your own query, 
before discussing with cable experts, in public, the method 
proposed to carry it out, you attack me. Had I reversed the 
order of things, what a fine leader you would have indulged 
in about the waste of time in discussing a scheme, whether 
to the benefit of naval operations may be doubted,’’ and what 
a tirade would follow about the ‘‘chastening fire of expert 
naval criticism. In due course your present desire for expert 
practical criticism shall be fully gratified. — Yours, &c., 


58, Victoria-street, S.W. C. Scorr SNELL. 


LEGAL INTELLIGENCE. 
Weekes v. Adams. 


The case of Weekes v. Adams and others came before Mr. Justice Wills, 
sitting without а jury, in the Queen's Bench Division on Monday, and 
was ап action brought by Mr. Robert Weekes, author of а book 
entitled “ Alternate-Current Transformers,” against Mr. George Adams 
and Messrs. E. and F. N. Spon, author and publishers respectively of 
a book entitled ‘Transformer Design," for infringement of copyright, 
aud for an injunction to restrain further infringement. The defence was а 
denial that there had been any infringement of copyright. 

Mr. GREY, for the plaintiff, said that the matter was one which 
depended entirely on a comparison of the two books, which were some- 
what technical. He proposed to show bis Lordship that not only were the 
theorems and problems dealt with iu the plaintiff's hook copied, but in 40 
of the iustances, although the work was a very small one, the design of the 
defendant's book was substantially the same ; in some 10 or 11 cases the 
paragraph being word for word exactly the same, the very mistakes made 
by the plaintiff in his book having been, in some cases, copied by the 
defendant. 
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Mr. JAMES SWINBURNE was called on behalf of the plaintiff, and 
cited instances in which the defendant's treatment of the subject was iden- 
tical with that of the plaintiff. 

The PLAINTIFF was called and asked by defendant's Counsel if it 
was not the fact that before the defendant'* book was published witnees 
was shown the mauuscript by a publisher to whom it had been offered, so 
that he might express an opinion upon it? -Witness replied that it was 
the fact that the manuscript was shown him, and he then told the pub- 
lisher in question that the defendant had copied portions of witness's 
book, and that when he had not so copied he did not agree with the 
defendant. 

Replying to his Lordship, the WITNESS said that after seeing the 
manuscript he did not write to the defendant complaining that the latter 
bad infringed his copyright, because when he glanced through the manu- 
script he did not read it clearly, and was not, therefore, aware that the 
defendant had appropriated so largely from his book as he subsequently 
found that he hed done | 

Mr. ADAMS, for the defendant, did not call any evidence, but confined 
himself entirely to the legal aspect of the question. He contended that there 
had been no infringement of copyright, and said that it was almost 
inevitable that where two persons were writing on the same subject, there 
must be a similarity of words. 

His LORDSHIP observed that it would be little short of a miracle 
if by accident those coincidences could be repeated to the extent that 
they were in the defendant's work. 

Mr. ADAMS contended tbat every formula in plaintiff's and defendant's 
books were formula which simply represented facts known tbroughout 
the electrical world, and no harm was done to the plaintiff by the defendant 
if in describing а formula be happened to use substantially identical terms. 

His LORDSHIP, in giving judgment, said that а very considerable 
allowance must be made for persons who were writing books on technical 
subjects, but he could not consider that а fair use had been made of the 
works of tke plaintiff by the defendant. In many instances not only had 
there been an absolute identity of language or figures used, where men of 
independent mind would have been found to have adopted different 
words in which to clothe their thoughts, but there had been a 
strange adherence by tke defendant to the form eet forth by the plaintiff. 
He thought that unfair use had been made of the plaintiff's book, that 
there had been an undue amount of copying, and that where there had been 
a variation it seemed to him а colourable attempt to make what had been 
really copied look as if it was original. Under all the circumstances he 
thought the plaintiff had made out his case, and was entitled to the 
injunction which he claimed. Judgment was accordingly given for the 
plaintiff with costs, 


Benn v. the Electric and General Investment Company 
(Limited). 


This case came before Mr. Justice Bruce and a Special Jury this week, 
and was an action brought by Mr. Charles E. Bunn, financial agent, to 
recover £10,000 damages for an alleged breach of contract. The de- 
fendants denied that any contract was ever made, aud, alternatively, that if 
any contract was made it was made without their authority. They further 
alleged that the plaintiff had suffered no damage. 

Mr. STURGESS, for the plaintiff, said his client was a financial agent, 
and obtained a 90 days' option of the right to purchase of the Portland 
General Electric Lighting Company—an American Company—a number 
of mortgage bonds of $1,000 each. That option should have come to an 
end in the ordinary course at tbe end of August Jast, but it was extended 
to the middle of November. The American Company promised the plain- 
tiff that in the event of lis selling these mortgage bonds at their par or 
face value they would pay him а commission of 5 per cent. "The plaintiff 
baving obtained his commission note on this option came over to this country 
for the purpose of negotiating to sell the bonds at their face value, and 
came into communication with the County of London and Brush Pro- 
vincial Electric Lighting Company (Limited) Mr. Benn took all the 
papers he had with reference to the matter to that Company and gave 
them full information as to the matter . Mr .H. B. Renwick, secretary of 
that Coinpany, looked through the papers and took the plaintiff to Mr. 
Lawson. Mr. Lawson said that he knew all about the undertaking, and 
had supplied them with plant, and he also said that he could find a pur- 
chaser for the bonds from the plaintiff at their par or face value. 
Eventually the County of London Company communicatel with the 
defendant Company on the matter. On August 7, the defendant Company 
made an arrangement with the plaintiff to buy the bonds, and then they 
made a definite contract with him by correspondence to that effect, His 
point was that the County of London Company made an agreement with 
the plaintiff on behalf of the defendant Company, and that the defendant 
Company had repudiated it. 

As the plaintiff's case depended almost entirely upon the admissibility 
as evidence of correspondence, almost the whole of which his Lordship 
ruled as being no evidence against the defendants, the jury, under the 
direction of his Lordship, returned a verdict for the defendants, and judg- 
ment was accordingly entered for them, with costs. 


Clement v. M'Donald. 


In the Outer House, Edinburgh, on Wednesday, Mr. H. S. Clement 
manager of the British Patents Company, sued Mr. Robert M. M'Donald, 
electrician, of Strathtay, Perthshire, for a statement of accounts connected 
with an invention relating to primary electric batteries, and of his whole 
intromissions with the assets derived from the working, sale, or hire of the 
invention, so that the balance due to the pursuer might be ascertained. A 
letter dated February 19, 1896, assigned to the defender one twenty-fourth 
«hare in the patent “ fur services rendered and other valuable considera- 
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tion." It was averred that the defender had lately sold half of the patent 
to a syndicate for £10,000, and that he had failed to pay to the pursuer 
the sum of £416. 12s. 4d., one twenty-fourth of the price. 
In defence, it was maintained that the pursuer's case was irrelevant 
inasmuch as it proceeded upon a misconstruction of the letter of agreement. 
Lord KYLLACHY found for the defender. with expenses, holding that 
the action was irrelevant. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be oltuined of the Booksellers 
or direct from ‘the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet. 
street, London 

SPECIAL NOTIOCE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 7s. 6d.; post free, 8s. 3d.; abroad, 9s. 
About 1,300 pages. 

* LOCALISATION OF FavLTS IN ELECTHIC Licht Marins.”—By Е. C. 
Raphael. Price 5s., post free; abroad, 5s. 6d. Now ready. 

„ ELECTRIO LAMPS AND ELECTRIO LIGHTING,” by Prof. J. A. Fleming 
M. A., D. Sc., F. R. S., is now ready. The book is handsomely bound, a 
full of original illustrations, designs, initials, &c. Price 7s. 6d., post free. 
Prospectus post free. 

“ Моттув Power AND GEARING FoR ELzoTBICAL MACHINERY."—By 
E. Tremlett Carter, C. E., M. I. E. E. Now ready. Price 12s 6d., post 
free; abroad, 138. 6d. 

LABORATORY NOTES AND Fonus.— With the above title we have ready a 

set of 40 Elementary and Advanced Exercises for use in Electrical Het 
neering classes. New Editicn now ready. These have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this scries is the saving of the time 
of the Teacher and his Assistante, and to serve as a record of the work допо 
by the Student. Each Form is supplied either singly at 4d., ог 3s. Єй. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. 6d. net. he complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. €d. net; ог in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 
A full prospectus sent post free. 

'"SUBMARINE CABLE-LAYING AND Rrralnixd.“— By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated: price 12s. 6d. Now ready. 

“Tur Work or Hertz.”—By Dr. O. J. Lodge, with many original 
illustrations. Price 2s. 6d. net. 

* ELECTRIC Motive Power.”—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transinission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 108. 6d., 
post free ; abroad, 11s. 

* DRUM ARMATURES AND CONMUTATORS,” by Мг. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 88. Prospectus on application. 

“ELECTRICAL ENGINEERING FORMULE," а pocket-book, by Messrs. W 
Geipel and H. M. Kilgour, is now у; price 7s. Gd. ; by post, 7s. 9d. ; 
abroad, $s. А large paper edition with wide margins can be supplied, 
price 128. 6d. ; post free, 188. ; abroad, 13s. 6d. Prospectus on application. 

4% ARMATURE WINDINGS OF ELgcTERi0 MacHINES."—By Н. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 370 pages, 140 full-page 
llustrations and 65 full-page tables, 30s., post free. 

“Tue ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Se., F.R.S. The New Edition is now ready. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. | 

“THe ART OF ELECTROLYTIC SEPARATION oF METALS.”—A second issue 
of Dr. Gore's book ix now ready, price 10s, Gd., post free. 

«Тик INCANDESCENT LAMP AND ITS MANUPACTURR.”—Thi+ book, written 
by Mr. Gilbert S. Ram, іч now ready. Price 7s. 6d. ; abroad, 8s. 

* LRCTRO-CHEMISTRY.”—By Dr.; (7. Gore, Third Edition now ready. 
Price 2s., post free. . | 

“Practical Notes кок Errcfgicat Srupents.”—By Messrs. A. E 
Kennelly and H. D. Wilkinson. Price 63. 6d., post free. 

“Tar POTENTIOMETER AND ITS AbJUNcTs.”—By W. C. Fisher. Fully 
illustrated. Nearly reads. 

"Tug ErkCTRIC Arc.”—By Mrs. Ayrton In the Press. 

“ELECTRICAL TRSTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young. In the Presa. 


Tenders Invited. —The Brighton Town Council invite tenders 
for the completion of the electric light wiring of the ше 
School of Science and Technology. Drawings хау 6 seen at the 
office of the Borough Engineer (Mr. F. J. C. y) or at the 
Town Hall, and specifications and forms of tender may be obtained 
after to-morrow (Saturday) at the Town Clerk's office. Tenders 
must be lodged with the Town Clerk (Mr. F. J. Tillatone), Town 
Hall, Brighton, by 10 a.m. on Monday, the 14th inst. Additional 
details are given in our advertisement columns. 


* 
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Tenders Invited. From our advertisement colums it will be seen 
that the Halifax Corporation invite tenders for the supply of gene- 
rators and motor-generators, accumulators and electrical equipment 
of tramcars. Specifications from the borough electrical engineer 

(Mr. T. P. Wilmshurst), Foundry-street, Halifax, and tenders to 
the Town Clerk (Mr. Keighley Walton) by Monday, the 21st inst. 


———— The Metropolitan Asylums Board invite tenders for 
the electric lighting of the Grove Hospital, Tooting-grove, London. 
Specifications, &c., may be seen at the office of the architect (Mr. 
A. Hessell Tiltman), 6, John-street, Bedford-row, W.C. Tenders 
must be lodged at the offices'of the Board, Norfolk House, Norfolk- 
street, Strand, London, W.C., by 10 a.m. on Wednesday, the 23rd 
inst. Mr. T. Duncombe Mann is Clerk to the Board. For further 
particulars see advertisement in another column. 


———— The Glasgow Corporation invite tenders for the supply 
of battery regulators and armoured cables for street mains. 
Specifications, &c., may be obtained from the Electrical Engineer 
(Mr. William Arnot), 75, Waterloo-street. "Tenders to the Town 
Clerk (Sir J. D. Marwick), City-chambers, Glasgow, by Monday 
next. Further information appears in our advertisement columns. 


The Blackpool Town Council invite tenders for the 
supply and delivery of a quantity of cored and solid carbons, 
required for the Corporation Electricity Works, to March 31, 
1898. Particulars as to sizes, Ko., appear in our advertisement 
columns. Samples, for testing purposes, should be sent to the 
borough electrical engineer (Mr. Robert C. Quin), Corporation 
Electricity Works, Blackpool, by Saturday, the 12th inst. Tenders 
must reach Mr. Quin by Friday, the 18th inst. 


————— The Electric Lighting and Tramways Committee of the 
Blackpool Corporation invite tenders for supplying two bogie tram- 
cars. Tenders to the Manager (Mr. J. Lancaster), Tramways 
Depót, Blundell-street, Blackpool, by the 21st inst. 


: — The Corporation of Southampton invite tenders for 

the supply and erection of water-tube boilers, mechanical stokers, 

coal conveyor, pumps, steam and water mains, water tank, water 

purifier, fuel economiser and iron work. Tenders to Mr. George 

z ee Town Clerk, Municipal Offices, Southampton, by 4p.m. 
une 16, 


———- The Handsworth District Council invite tenders for 
providing and fixing the necessary plant and apparatus for the 
lighting of the Council House and other buildings. Tenders to the 
Clerk (Mr. H. Ward), Council House, by Monday, the 7th inst. 


————— Tenders are invited for providing an electric light 
installation at the North Wales Counties Asylum, Denbigh. 
Specifications from the Clerk to the Visitors (Mr. Wm. Barker), 
to whom tenders should be sent by 10 a.m. of the 12th inst. 


— The Caledonian Railway Company invite tenders for 
the supply of various stores for twelve months from August 1, 
including telegraph and electric appliances, bolts and nuts, screws, 
india-rubber, galvanised wire, spelter, tin and lead, tools, &c. 
Tenders to the Secretary (Mr. J. Blackburn), 302, Buchanan-street, 
Glasgow, by Monday, June 7. 


Tenders are invited for working the Neath Corpora- 
tion tramways by mechanical or horse traction. Particulars from 
5 Eogineer, and tenders to the Town Clerk by the 

8th inst. ` 


————— Tenders are invited for the supply, delivery at Sydney 
(N.S.W.), and erection of four separate duplicate electric lighting 
plants, capable of supplying currents of 2,000, 4,000 and 5,000 
lights respectively. Particulars from Mr. H. Goodwin, Anderton's 
Hotel, Fleet-street, London. 


The Municipal Authorities of Ghent invite tenders for 
the establishment of an electric tramway in the town. Tenders to 
Le College Echevinal, Gand, Belgium, by July 2. 


The Prefectural Authorities cf the Rhone invite 
tenders for the contract for an electric lighting installation in the 
Bron Asile d'Aliénés. Tenders to La Préfécture du Rhône, Lyons, 
by the 23rd inst. 


Tenders Accepted. --The following tenders for supply of additional 
plant and machinery for the electricity department of the Dundee 
Town Council are recommended for acceptance :—Messrs. Siemens 
Bros. and Co., engine and dynamo, at £1,505 ; Cooper and Greig, 
boiler, at £483 ; Crompton and Co., arc lamps and accessories, at 
£332. 4з. As regards the storage battery, it has been decided to 
ask the contractors to take back the old battery, and to supply two 
new batteries. On this basis the offer of the Electrical Power 
Storage Company has been accepted at £1,112. 


The tender of the General Electric Company has been 


accepted by the Battersea Vestry for the supply of incandescent 
lamps at 1154, each. 


The City Council of Belfast have accepted the tender 
of Messrs. Victor Coates and Co. for the supply of boilers and 
е:опотізегв at the new electricity supply station. The tender of 


the Electrical Power Storage Company has been accepted for the 
supply of a storage battery and maintenanoe of same, and for the 
а of the present battery at the electricity station (of the 
same company's make) for one of another рее contract for 
earthenware conduits and junction boxes has given to Messrs. 
Doulton and Co., while the Callender Company's tender has been 
accepted for the supply and laying of cables, road work, &c. The 
cast-iron work has been let to Messrs. John Shaw and Co., and the 
work of piling the site of the proposed station has been secured by 
Messrs. y and W. Stewart. 


Tenders Accepted.— The following tenders bave been received 
by the Aberdeen Town Council for the supply of electricity meters 
(10, 25, 50, 75 and 100 amperes), house main fuse boxes, house 
service cables, &c. :— 


Meters, 
Chamberlain and Hookhan i . . .... £9 10 0 each. 
British Insulated Wire Compan ß... . 95 8 3 „, 
S. Z. de Ferranti, Limited (accepted) ) . .. 5 98 3 „, 
Two and Threc- Wire House Main Fuse Boxes. 
(The three- wire prices are shown in italics.) 
10 amp. B amp. 50 amp. 75 amp. 100 amp. 
а. s d. 8. d s. i 55 i te a. 
i d МИЕ 6 ... 40 . 44 nm: sis | 
. j aru 6... 53 AM 5 н 
Callender Company ......... 18 0...18 0... 20 0... oat 
uid 94 0... $ 04 27 0..30 0... 85 0 
British Insulated Wire Co. 15 0...15 0...15 0...15 0... 15 0 
%%ͤͤṹ ! оа е 
E t F. M Limited). 10 6 ... 10 6. 15 6... me 
jig id 15 3 . 45 5 . 22 BEEPER 
Si B and Со. ... 9 6... 9 6..16 0.. pud 
T G 0ш 0% 0.2 07.35 0 
N d Sykes, Halifax. 7 6... 9 6... 11 ww. 15 Я 
cx EE ^ 100 61 OLR OILS. 
* Alex. Spark, Aberdeen ... 10 6... 11 0... we Ж» | 
8 15 3. 16 9 17 9... 1810 ... 1910 
Universal Fittings Co, 9 0... 10 0... 11 6... 12 0... 14 0 
Sheffield 12 0... 14 0 16 0... 18 90... 89 0 
* Accepted. 


Low- Tension Armoured Concentric Two-wire and Three.wire or (Ttoo-core 
and Three-corc) Twisted House-Service Cables. 
a. Concentric. b. Triple Concentric. c. Two-core. d Three-core | 


. in. . in. sq. in. sq. in. sq. in. sq. in. 

6.20 “0-096 0-062 0:035 0°0225 0-0127 

E s £ s E в s. E s. 8 s. 

Silvertown Со. ............... а 183 10...116 0... 90 15. 57 15...47 5...38 5 
b 293 10...191 0...151 10.95 15 80 5...66 15 

с 212 0..125 10... 90 15.62 5...47 5 ..24 10 

d 292 10...170 0...122 0...82 5. 61 10...44 0 

W. Т. Henley’s Co. ......... a 200 0..115 0... 85 0...58 0...42 10..36 Ө 
b 297 O. 177 0...120 0...93 0...75 0. C61 0 

с 211 0... 119 0... 88 0..61 0...48 0...36 0 

d 255 0. . 145 0. 108 0...73 0...57 10...42 10 

Siemens Bros. and Co a 150 0... 94 0.., 75 0.70 0 44 0. 38 0 
b 222 0. . 141 0. 115 0. 73 0...63 0. 54 0 

с 179 0..110 0... 91 0...61 0...51 0...42 0 

d 235 O.. 141 0. 116 0...76 0...62 0. 51 0 

British Insulated Wire Co. а 100 0... 95 0... 72 0...52 10...41 15...52 15 
b 228 0. 146 10. 108 0...77 10...67 0...51 10 

с 163 5. 101 10... 71. 0...48 0. 38 10...28 15 

d 228 0...132 0... 96 0...68 10...53 0. . 40 10 

Fowler- Waring Cables Co. a 138 0... 84 0... 62 10 . 46 5...37 5...30 10 
b 211 0... 135 0 . 103 10...80 5...65 0. . 9 5 

с 157 0... 94 10... 71 0...53 0. 43 0. 31 15 

d 199 O. 116 10... 86 6..€0 5...48 15...38 0 

Callender Co...... ............ а 132 0... 82 0... 62 10.48 0...39 10 29 10 
b 196 0..116 0... 92 0..65 0. 55 10...42 10 

c 1431 0... 82 0... 71 10...48 10...39 10...31 0 

d 196 0...116 0... 92 10...60 0...48 10...40 10 

W. T. Glover and Co....... « 118 0... 74 0.. 54 10...42 0...33 10...27 15 
b 184 0..11t 0... 81 0...62 0..61 0...42 © 

с 131 0... 80 0..62 0...45 0.35 0.238 0 

d 178 0...106 0... 79 0...56 0...44 0...32 0 


—- The Lincoln City Council have accepted the tender of 
Messrs. Dorman, Long and Co. for the supply of iron joists for the 
chimney foundation of the electricity supply station at Brayford 
Wharf. 

——— The contract for fixing an electric fire-alarm system for 
the borough of Windsor has been entrusted to Messrs. W. Blen- 
heim and Co., of Egham. 


— The St. Luke’s Vestry have accepted the tender of 
Messrs. Goddard, Massey and Warner, for wiring their new wharf 
premises and supplying an electric motor for chaff cutter, at 
£104. 10. Messrs. Hulett and Co.’s tender amounted to £190. 


——-—— The tender of Messrs. Siemens Bros. and Co. for eleo- 
trically equipping the Preston-road and Witton sections of the 
Blackburn tramways is recommended for acceptance. 


— The Leeds City Council have accepted the tender of 
Mr. William Wharam for the supply and erection of arc lamps, 
&c., in some of the streets along the tramway route, at £988. 10a. 


Appointments.—The Tramways Committee of the Leeds Cor- 
poration have decided to recommend the Town Council to appoint 
Mr. John Burbridge as electrical engineer to take charge of the 
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municipal electric tramways. Mr. Burbridge was for some time 
ma r of the Roundhay electric tramway, and he is at present 
superintending the electrical equipment of the new lines in the 
city. The salary is £300 per annum. 

Appointment.—Mr. A. Dowson has been appointed charge 
шип: at the Bristol electricity supply works. Mr. Dowson has 
hitherto been engaged at the Bath station. 

Appointments Vacant.—The Electric Committee of the Belfast 
Corporation have a vacancy for a superintendent of mains, and 
some particulars in connection with the appointment will be found 
in our advertisement columns. Applications must be sent in to 
Mr. Victor A. H. McCowen, city electrical engineer, Central Station, 
Chapel-lane, Belfast, by noon Monday, the 14th inst. 


———— The Governors of the Borough Polytechnic Institute 
require a lecturer on mechanical engineering (salary £180), and 
heads for the day school department (salary £250) and chemistry 
department ( £250). Applications to the Principal, Borough- 
road, London, S.E., by 15th inst. 


The Corporation of Birmingham require a lecturer and 
demonstrator in mechanics and physics at the Municipal Technical 
School. Salary £125 per annum. Applications to Secretary by 


July 1st. 


Vacancies.—The Electricity Department of the Bradford Cor- 

ration require a meter reader and inspector. Applications must be 
in by the 9th inst. to Mr. Alfred H. Gibbings, Borough Electrical 
Engineer, Bradford. See advertisement. 


Dissolution of Partnership.—The partnership business of olec- 
trical engineers hitherto carried on by Messrs. C. T. Briscoe and 
G. H. Shaw under the style of Briscoe and Shaw, at Central Build- 
ings, Richmond-terrace, Blackburn, Lancs., has been dissolved. 


Dividends.—Notice is given that a first and final dividend of 
20s. is payable in the separate estate of Mr. Charles Friend Cooper, 
electrical engineer, Norbiton Lodge, Kingston-on-Thames, lately 
carrying on business with Mr. Edward James Paterson, under the 
atyle of Paterson and Cooper. А first and final dividend of 9s. 4d. 
is also рано in the separate estate of Edward James Paterson, 
electrical engineer, late partner in the above firm. Both dividends 
are payable at Messrs. Edward Moore and Sons, 3, Crosby-square, 
London, E.C. 


Bankruptcy.—At the Huddersfield Bankruptcy Court, on Mon- 
day, Christopher Yates Young, electrical engineer, Netheroyd Hill, 
and St. George's-square, Huddersfield, passed his examination 
upon accounts showing liabilities £100. 6s. 4d., assets £23. 16s. 


Liquidations.—Creditors of the New Telephone Company 
(Limited) must send particulars of their claims to the liquidator 
(Mr. Albert Anns), 61, Copers Cope-road, Beckenham, Kent, by 
the 15th inst. 

At a meeting of the shareholders of Winfields (Limited), 
electric light fittings manufacturers, &c., оп Monday, it was de- 
cided to wind up the Company voluntarily. Messrs. W. R. Lane 
and J. R. Turnbull were appointed liquidators. Оп the 18th 
ult. Mr. Justice North appointed a receiver and manager on behalf 
of the debenture-holders. 


————— A meeting of the Electrolytic Research Syndicate 
(Limited) will be held at 11, Victoria-street, Westminster, S. W., 
on July 3, to receive an account of the winding up. Mr. F. E. 
Wright is liquidator. 


In reference to the meeting of the members of J. E. H. 
Gordon and Co. (Limited), in liquidation, announced in our last 
issue, creditors are informed that ''the assets have not realised 
sufficient to meet the claims of the debenture-holders. 


Fire-Resisting Decorations.—The United Asbestos Company, 
of Dock House, Billiter-street, London, have opened, at St. James’ 
Hall Piccadilly, an exhibition of fire-resisting decorations and 
other materials made from asbestos. The exhibition consists of a 
large variety of non-inflammable articles, and much interest is 
taken in the exhibition by professional men. The exhibition will 
close to-morrow (Saturday). 


Bijou Glow Lamps.—Mr. A. C. Cossor, of 67, Farringdon-road, 
L^ndon, E.C., has now ready for delivery a large quantity of 10- 
volt series lamps for Jubilee decorations. Mr. Cossor is the actual 
maker of these lamps, and a speciality of his business is the manu- 
facture of small electric glow lamps. 


Electric Low-Water Alarm.—Messrs. Arthur D. Studd and 
Co. forward particulars of Brown's patent electric low-water alarm, 
which is claimed to be а simple and reliable device for preventing 
danger and loss by steam boiler explosions through lowness of 
water. The apparatus, it is stated, can be applied to every con- 
struction of boiler. 


Chicago ‘‘Slabs.”—Messrs. Ward and Goldstono desire to call the 
attention of manufacturers and users of dynamos and motors to 
their Chicago compound, now being used by many leading firms. 
The compound is for application to commutators, and is claimed to 


ensure considerable saving in brushes, to prevent sparking, and to 
keep the surface of commutators perfectly smooth. 


A New Electric Cycle Lamp. — The illustration herewith shows 
a new form of electric cycle lamp placed upon the market by Mr. 
A. J. Wright, of 318, Upper-street, Islington, London. The lamp 
outfit as shown comprises a leather case coated inside and out with 
acid-proof enamel, which contains a specially designed 4-volt accu- 
mulator, реше it is claimed, the utmost capacity and dura- 
bility with minimum size and weight. Attached to the front of 
the case is an electric bull’s-eye lantern with nivkelled case and 


ebonite back, with switch attached. This lantern has an adjustable 
canting action enabling the rider to adjust his light at will. At the 
back of the case is a spring and clip for lamp bracket. Ав all con- 
nections are made inside the caso, there are no troublesome loose 
external wires. The accumulator is removable for charging. The 
lamp is made in two sizes to give eight and twelve hours light 
respectively. The weight of the smaller size is given as 110, 14oz., 
aad 21b. 402. for the larger sizə. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from May 26 to 
June 1, with the ports of destination : — 

Argentina —Buenos Ayres, £748 (including £223 telegraph material); 
La Plata, £38; Rosario, $262 (including £62 telegraph material). 
Asstralasia— Albany, £22; Melbourne, £ (including £357 telegraph 
material); Sydney, £327. Austria—Tricste, £220 (telegraph material). 
Bra:il—YWio de Janeiro, £19 (telegraph material) British Guianu — 
Berbice, £35; Demerera, £20.  Ceylon—Colombo, £394. Denmark— 
Copenhagen, £110. Egypt—Alexandria, £118 (telephone stores). Frunec 
—Rouen, £40. Holland—Amsterdam, £60 ; Flushing, £11; Rotterdam, 
£43 (including £31 telegraph material). Jndia—Bombay, £12 ; 
Calcutta, £259 (telegraph material. Japan—Hiogo, £26; Yokohama, 
£56. Malta, £38 (telegraph material) Nussia— Odessa, £246; St. 
Peteraburg, £300. Siam—Bangkok, £21. South Africa—Cape Town, 
£3,528; Durban, £463 (including £313 telegraph material); East 
London, £537 ; Port Elizabeth, £2,024. Spain—Carril, £122 ; Malaga, 
£23; Pasages, £260. Straits Settlements—Penang, £65 (teleyraph 
material); Singapore, £11. Swceden—Gothenburg, £165. United States — 
Boston, £94. West Indies—Jamaica, £85. Total, £11,260, against 
£35,792 for the period from May 28 to June 2 (6 days) in 1896. 


French Customs Dues.—With regard to the French Customs 
Circular No. 2,783 of April 2 last, attention is called to the fact 
that the duty charge of 30fr. per 100 kilos on artificial carbon in 
large slabs or cylinders to b» used for the electric heating of fur- 
naces, or for electros, does not in any way modify the tariff of 00ќг. 
per 100 kilometres duty upon electric light carbons entering 
France. 


Forthcoming Publications. — Messrs. Whittaker and Co. 
announco that they are about to publish a work оп Organic 
Chemical Manipulation," by Dr. J. T. Hewitt. Messrs. Long- 
mans, Green and Co. announce that they will shortly publish in 
book form the Lectures on Animal Electricity," delivered at the 
Boyal Institution, by Augustus D. Waller, M. D., F. R. S. 


Duncan's Tramway, Omnibus and Railway Manual.— The 
1897 (20th) edition of this useful publication is just ready. The 
manual gives the list of officials, and particulars of the capital 
account, receipts and expenditure, &c., of all the tramway, omni- 
bus and railway companies (including the electrical) in Great Britain 
and other countries, together with a Directory of Directors, officials, 
engineers and auditors of those corporations having offices in this 
country. The price of the manual is 3s. 6d. ; the publishers Messrs. 
T. J. Whiting and Sons (Limited), London. 


©“ Cassiers Magazine."—The contents of the June number of 
this American magazine include Electric Power at Rheinfelden," 
by E. Rathenau ; ‘‘ Foresight in Electrical Engineering, by J. E. 
Woodbridge ; ~“ Electric Power at High Altitudes,” by A. B. 
Blainey ; and Тһе Large Gas Engino," by E. F. Lloyd. Other 
articles deal with Steam and Hydraulic Steering Gear.“ The 
Purification of Lubricating Oil," ** The Evolution of the British 
Coasting Steamer." This month's biographical sketch is that of 
Sir William Henry White, British Director of Naval Construction. 


1 2 


200 


THE ELECTRICIAN, JUNE 4, 1897. 


Aberdeen.—A sub-committee has been appointed to consider | 


and report upon the extension of the electric light mains to the 
west end of the city. 

At a recent meeting of the sub-committee of the Docks and 
Pilotage Committee appointed to deal with the proposed electric 
lighting of the quays, the engineer reported on the estimates for 
supplying a separate installation. A comparative statement of the 
8 cost of lighting the quays from the Corporation electricity 
station was also submitted, and after discussion it was resolved to 
confer with the Chairman of the Gas and Electric Lighting Com- 
mittee (Mr. Johnston) and the city electrical engineer (Mr. A. S. 
Blackman) on the two schemes before presenting a report to the 
Board 


Bradford. —The borough electrical engineer (Mr. A. H. Gibbings) 
has prepered an estimate of the cost of the electric lighting of 
Lister Park Promenade оп Commemoration Day. The matter is 
at present under the consideration of the Parks Committee. Other 
J ubileo illuminations include a fine electric display in Forster- 
square, which is being carried out by Mr. Gibbings and his staff. 

It is stated that the Electricity Committee vill be prepared to 
light the Frizinghall streets by means of incandescent electric lamps 
early in July. 

Burnley.—The salary of the borough electrical engineer (Mr. 
W. Ryle Wright) has been increased from £200 to £250 per 
annum. 


City Markets Lighting.—The Central Markets Committee of 
the City of London Court of Common Council are stated to have 
granted permission to Messrs. Julius Sax and Co. to transfer the 
concession for lighting electrically the central markets to Mr. J. 
Vandenberg and Sir John Morris. 


Croydon.—The demand for electric current in this district is 
heavy, and in order to keep pace with the increase in the number 
of applications, the Corporation have decided to carry out some 
extension of the plant and mains. "There is at present an equiva- 
lent of about 6,600 8-c.p. lamps connected, while applications in 
hand amount to 4,000 more. The Electric Light Committee antici- 
pate that they will have 12,000 lamps connected by December next, 
апа at the end of 1898 current will be supplied to 22,000 lamps. 
The Council have therefore decided to apply to the Local Govern- 
ment Board for sanction to borrow a further sum of £5,500 in 
order to provide for the present demand. 


Derby.—The Town Council have engaged the services of Mr. E. 
Manville to report upon the specification prepared by Mr. J. E. 
Stewart, the borough electrical engineer, for extensions of the 
electricity supply works. The Council have decided to alter the 
method of charging for current for lighting purposes, and under 
the new system а charge of 6d. per unit wi be made for the first 
1j hours average consumption of the maximum demand per day 
and 3d. per unit beyond. 

The Town Council have conditionally approved of the scheme 
for the construction of a light railway between Derby and Ash- 
bourne, a distance of about 24 miles. The promoters have decided 
to adopt electricity as the motive power, and the overhead trolley 
system will probably be adopted. 


Dundee. —4A change in the system of charging for electric current 
has been decided upon by the Electricity Department. Under the 
new tariff current will be supplied at 5d. per unit for the first 
25 hours daily use, and at 34d. per unit afterwards. 


Eccles.— The Board of Trade have granted the Town Council an 
extension of twelve months in which to comply with the terms of 
their Provisional Order. The plans and specifications of the elec- 
tricity supply scheme prepared by Mr. Clirehugh have been 
approved by the Council, and application has been made to the 
Local Government Board for the necessary borrowing powers for 
carrying ou* the scheme. 


Exhibition.— The Russian Electro-technical Association will 
hold an International Electrical Exhibition in St. Petersburgh 
during the summer of 1899. All the principal electro-technical 
industrial concerns will be invited to participate in the exhibition, 
for v'hich considerable success is foreshadowed. 


Fire. —The Liverpool Duily Post, a responsible daily journal, 
commenting upon the fire which occurred at Мевагв. Frisby, Dyke 
and Co.'s premises in Liverpool, on the 27th ult., sapiently 
remarks: ''The origin of the outbreak is not exactly known, but 
it is reported to be connected in some way with the electric light, 
which is used on the premises." 

Fleetwood.—The Fleetwood District Council have decided to 
transfer their Provisional Order to the Electrical Development and 
Finance Corporation. 


Glasgow.—The Tramways Committee on Wednesday appointed 
a sub-committee to superintend the electrical equipment of the 
Springburn section of the tramways, and also to consider and 
report upon whether the necessary power could be obtained from 
the present electricity station in John-street, or whether it would 
be nocessary to erect а special station at Springburn. 


Guildford. —At the last meeting of the Town Council the Light. 
ing Committee reported that ** unless considerable improvement in 
the quality of the gas now supplied was shortly effected, it would 
be necessary not only to consider the propriety of introducing the 
electric light into portions of the district, but it would be necessary 
to consider whether the existing agreement should not be ter- 
minated altogether.” e consideration of a proposal from the 
Guildford Electricity Supply Company to supply current for public 
lighting has therefore been delayed for a short period in order to 
see what steps are taken by the gas company to effect the desired 
improvement. 


Handsworth.—A Local Government Board inquiry was held at 
Handsworth on Friday by Col. W. Langton Coke, M.I.C.E., into 
the application of the District Council for sanction to borrow 
£2,200 for providing an electric lighting installation for the Council 
House, library, lecture halls, stabling, firo station and the new 
technical schools. The Clerk (Mr. H. Ward) who appeared in 
support of the application, said that the electric light would render 
the Council House much more comfortable to those who attended 
there, particularly those who frequented the library. At the 
present time the heat from the gas was almost unbearable, and 
considerable injury was being done to the books by the gas fumes. 
Evidence was also given by Mr. Henman, the architect, and Mr. 
J. C. Vaudrey, M. I. C. E. 


Howrah (Calcutta).— The sheds and yards of the East Indian 
Railway at Howrah are to be lighted electrically. Messrs. О. Steel 
and Co. have obtained the contract for supplying plant, &.. 

Hull.—The accounts of the electricity departments for the 15 
months ended March 31 show a handsome profit. In order to meet 

of Trade requirements the financial year will in future end 
on March 31. After allowing for two years’ instalments of the 
sinking fund there was a net profit of £1,931. 9s. 10d. In sub. 
mitting the accounts at the last meeting of the Electric Lighting 
Committee, the Chairman (Mr. Skinner) said if they had only had 
to provide for 15 months’ sinking fund the net profit would have 
been £3,031. During the past year a number of additional custo- 
mers had been connected, and arrangements had been made with 
the North-Eastern Railway Company for the supply of current to 
the Station Hotel. The Grosvenor Hotel was also attached to 
their mains, and was being supplied partly from their station. 
The works have been maintained in an efficient condition, and the 
works cost of generating current had again shown a small decrease. 
During the year the Committee had submitted а scheme for the 
extension of the undertaking. This project had reseived the ap- 
proval of the Council, and work in connection with it was being 
pushed on with as rapidly as possible. "Tenders had been received 
and accepted for carrying out the work, and the Local Government 
Board's approval of the borrowing powers sought was all they now 
required. 

Isle of Man.—Telephonic communication has now been esta- 
blished between Douglas, Castletown, Port St. Mary, Port Erin 
and the south of the island. 

Lambeth (London).—The Vestry have approved of the site 
selected by the South London Electric Supply Corporation for 
their electricity supply station and refuse destructor works at 
Bengeworth-road, between Loughborough Junotion and Denmark 
Hill stations. 

Lancaster.—The Electricity Committee purpose to put down an 
additional boiler at the electricity works. The question of obtain- 
ing an additional engine and dynamo has been deferred for the 
present. The mains are to be extended to the West Rad and the 
Victoria Hotel at a cost of £200. The receipts from the elec- 
tricity department for the year ended March, 1897, amounted 
to £2,227. 1s., against £1,745. 11s. 81. in 1896. During the year 
20,580 units of current were supplied for public lighting and 
85,545 for private lighting. 

Lecture.—Mr. W. H. Preece will lecture at Middleton Hall, 
Islington, London, N., on Thursday next at 8 p. m., оп Tele- 
graphy without Wires." The lecture is to be illustrated by experi- 
ments. See advertisement elsewhere. 

Leicester.— At tho recent annual dinner of the members of the 
Do Montfort Ward Conservative Association, Mr. Councillor 
Bruce referred to the Corporation's electric lighting scheme. . 
considerable number of customers were, he said, taking electric 
current, and when they had the new dynamos from Buda Pesth 
at work they would have one of the finest installations in the country. 

Leigh (Lancs.). —The District Council have decided to apply to 
the Board of Trade for an extension of time in which to comply 
with their Electric Lighting Order. 

Leith. Prof. Kennedy has presented a report to the Electric 
Lighting Committee. The Professor recommends the erection of 
works to cost between £33,000 to £35,000, and the adoption of the 
three-wire continuous-current system of supply. The scheme pro- 
vides for the erection of plant and mains capable of supplying 
current for from 10,000 to 12,000 8.c.p. lamps wired and to 64 
arcs, necessary for lighting the streets in the scheduled area. The 
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Council are further recommended to make the initial charge for 
current 6d. per unit. The report was fully discussed at the 
Council on Tuesday, when the recommendations contained in Prof. 
Kennedy's report were adopted, and а deputation appointed to 
visit other towns where elec'ricity works are established, for the 
purpose of collecting information. 


Liverpool —At the meeting of the City Council, on Wednesday, 
the Finance Committee recommended that application be made to 
the Local Government Board for sanction to borrow £100,000 for 
electric light extension purposes. After a brief debate the recom- 
mendation was agreed to. The Library Committee have instructed 
the city electrical engineer (Mr. A. Bromley Holmes) to prepare a 
scheme for the electric lighting of the Picton Hall. 


London County Council and the National Telephone Com- 
pany.—At Tuesday's meeting of the London County Council the 
Highways Committee reported the receipt of an application from 
the National Telephone Company to the placing underground of 
the Company's cables in connection with 14 of its exchanges. The 
Committee recommended that sanction be given subject to certain 
conditions. These conditions were that the consent of each road 
authority be obtained, and that all existing overhead wires should 
within three years be placed underground, except in the case of 
distributing wires to single customers carried for & reasonable 
distance from any distributing point ; that, as regarded ovorhead 
distribution of subscribers’ wires, a distributing point should as far 
as practicable be provided for every 25 of the existing subscribers ; 
that not more than 50 subscribers be supplied from any standard 
or pole without the Councils consent in writing; that within 
twelve months the whole of the overhead cables be removed, and 
all overhead wires, except those fixed from distributing points, be 
fixed in accordance with the conditions ; that notice be given of 
any work to be commenced, and that such work be carried on con- 
tinuously if required; no boxes whatever to be built without consent, 
and pipes and cables to be laid under the footways where possible ; 
that, in the event of a urinal or other convenience being required 
to be placed under the street, the Company, after receiving notice, 
shall remove or alter their line without any claim for compensation ; 
and that ‘‘if and whenever the Council desire to adopt electric trac- 
tion on any tramway belonging to, or leased by, or under the control 
of the Council, which passes along any street or part of a street in 
which any line of the Company is laid, the Council may, if they 
think fit, having given at least one month's previous notice in 
writing to the Company of intention so to do, require the Company 
to alter any such line, or portion of such line, or to remove the same 
to such position as the Council may require, and thereupon the Com- 
panyshall with all reasonable dispatch, at its own expense and with- 
out any claim for compensation against the Council, or its lessees, 
proceed to make such alteration in the position of such line or por- 
tion of lineas the Council mayrequire, and so long as no earth return 
but a complete metallic circuit is provided and used, the Council or its 
lessecs shall not be liable to the Company for any interference with 
or prejudicial effects produced upon the cables or wires or the 
working of the same, or upon the operations of the Compauy, by 
reason of such use of electricity upon such tramway." Dr. Lang- 
staff said the conditions were so severe that he hoped they were 
not constructed for the purpose of preventing the work being 
carried out by the Company. Earl Russell (Chairman of the 
Committee) said the conditions had been agreed to by the Com- 
pany, and it was quite understood that the wires would be placed 
underground as soon as possible. The report was agreed to. 

Manchester.—The question of the abolition of clectricity meter 
rents was raised by Mr. Wilson at Wednesday’s meeting of the 
Town Council, and in reply Mr. Alderman Higginbottom, the 
Chairman of the Electricity Committee said that the matter would 
be considered by the Committee in about a fortnight’s time, when 
the question of the reduction in the prico of current would also 
be consider d. 


Oldham.—The accounts of the electricity departiLent for the 
past year show an expenditure of £7,965. 3s. 11d. on capital 
account, the gross revenue amounting to £5,564. 18s. 4d. and the 
gross expenditure to £2,618. 8s. 9d., leaving a gross profit of 
£2,946. 9s. 7d. After allowing for interest, sinking fund, &c., 
the net profit amounted to £1,043. 6s. iid., and after adding 
the balance from the previous year there is a sum of 
£2,793. 5s. 3d. to the credit of the net revenue account. During 
the year 274,954 units have been generated, and 227,982 sold. On 
March 25 there was an equivalent of 15,763 8B. c. p. lamps connected, 
an increase of nearly 4,000 for the year. The report states that 
the alteration in pressure from 105 to 210 volts has been carried 
out, that the electricity station is being extended to double its 
original size, and that contracts have been entered into for the 
supply of an additional 360 н. P. unit of plant. 

Poplar (London).—On the recommendation of the Electric 
Lighting Committee, the District Board of Works have decided to 
engage Mr. Morgan Williams to advise them on the question of 
carrying out the terms of their Provisional Order. 


Portsmouth.—The Tramways Committee recommend the Town 
Council“ to forclose the whole of the tramways, section by section, 
as they fall due, and to work them as а municipal undertaking." 
The sections between the Dockyard gates and the Town Hall and 
the Dockyard gates and King's-road fall in within six months, and 
the Committee are considering the advisability of equipping these 
lines on the overhead trolley and underground conduit systems, so 
as toascertain the relative merits of the two methods of traction. 


Private Bill Legislation.—The City of Birmingham Tramways 
Bill and the Coventry Electric Tramways Bill have been read a 
third time in the House of Commons. 

The Bill authorising the acquisition of the undertaking of tho 
Liverpool United Tramways and Omnibus Company by tho 
Corporation of Liverpool has been passed by the Unopposed Bill 
Committee of the House of Cominons. The Bill also authorises 
the Corporation to expend £750,000 upon improvements and 
extensions of the lines. 

The promoters of the Whitechapel and Bow Railway schemo 
have been successful in arranging terms with their opponents, and 
the Bill will now proceed as an unopposed measure. The projected 
line will have junctions with the Motropolitan and Metropolitan 
District Railways at Whitechapel, and will end in the parish of 
St. Leonard, Bromley-by-Bow, by а junction with the London, 
pt d Southend Railway. Те estimated capital outlay is 


Reading.—The Reading Electrio Supply Company propose to 
give & continuous supply of electric current from Sept. 1 next. 

Salford.— There is an equivalent of 11,467 8-c.p. lamps con- 
nected to the Corporation mains. The Town Council on Tuesday 
accepted a tender for the installation of the electric light at the 
Town Hall for the sum of £724. 


Sheffield. — The Town Council have decided to make *'an offer 
under the Corporate seal to the Sheffield Electric Light and Power 
Company (Limited) of à sum of £200 of new Two and a-Half por 
Cent. Corporation Stock (or, alternatively, £200 in cash) for every 
sum of £100 properly expended by the Company chargeable to 
capital account, together with а sum ia cash equal to the aggregate 
amount of a dividend of 5 per cent. per annum on the said capital 
expenditure, less the aggregate amount of the dividends declared 
by the Company from the date or dates of such expenditure ; such 
offer being the price for the purchase of the Company's under- 
taking, pursuant to the notice to purchase, given under the Cor- 
porate common seal of the 15th day of April, 1897.” This step 
was unanimously decided upon at Wednesday's meeting of the 
Council without discussion. 

Col. Marsh, R. E., held а Local Government inquiry on Wednes- 
day, into the application of the Sheftield Corporation to borrow 
£30,703 for tramway purposes. The Town Clerk (Mr. H. Bramley) 
explained the circumstances under which the Council had acquired 
the tramways, and the price agreed to be paid to the Company was 
£30,703, less the amount for which the Company were liable for 
dilapidations, £3,252. Alderman Clegg said that the tramways 
under the Corporation’s control had been remarkably successful, 
a result which had been brought about by the cheapening of fares 
and increased accommodation. An experiment in electric traction 
was about to be made on two sections of the tramwaya, and the 
system proposed was the overhead trolley. There was no opposi- 
tion to the application. | 


Stockport.—At Wednesday's meeting of the Town OC.uncil а 
lengthy discussion arose on the report of the Electric Light Com- 
mittee, which recommended the erection of municipal electricity 
works at а cost of £25,000. The Mayor (Mr. Ald. Giles Atherton) 
mentioned that they had received an offer from a Paris firm for the 
erection and working of a system of electricity supply, and tho 
Council would have the right of purchasing the undertaking on 
certain terms at 12 months’ notice. The majority of the Council 
were, however, averse to allowing а private company to undertake 
the supply of electric current in the town, and consequently the 
recommendation in the report was adopted. It was further decided 
to apply to the Local Government Board for sanction to borrow 
£25,000 for carrying out the projected scheme. The Chairman of 
the Committee (Mr. Webb) said he hoped they would be in a posi- 
tion to supply current by September, 1898. A continuous-current 
system of supply had been decided upon, and it was probab'e that 
they could also arrange for supplying current for traction purposes 
in the town. 


St. Giles (London) —The Law and Parliamentary Committee 
recommend the Board of Works not to sanction the proposed 
application of the Charing Cross and Strand Electricity Supply 
Corporation for a Provisional Order for the district. Ata mot ting 
of the Board on Tuesday, when this report came up for discussion, 
it was decided to adjourn the matter in order to give the Corpora- 
tion an opportunity of saying whether they would be in & position 
to supply current to arc lamps for street lig! tinz, and if so upon 
what terms. 
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St. Paul's Cathedral.—In connection with the illumination of 
the dome of St. Paul's for the Jubilee, the matter will be finally 
decided at the meeting of the Court of Common Council on 
Monday next. It is stated that a form of illumination which finds 
favour with many members of the Council is the concentration 
upon the dome from various points of а number of electric search 
lights. 

Stirling. —The Select Committee of the House of Lords have 
thrown out the Bill promoted by the Stirling Town Council for the 
purchase of the gasworks. Prof. Kennedy, who gave evidence 
before the Committee, stated, as his experience, that wherever the 
electric light had been introduced the consumption of gas had been 
greater than in the years prior to its instalment. This result had 
been obtained in Glasgow, Edinburgh, Aberdeen and many other 
places, and he saw no reason why it should be different in Stirling. 
For the opponents to the scheme, Mr. Blennerhasset contended 
that the Bill had been promoted against the expressed opinion of 
the ratepayers, and it was an undisputed fact that the resolution 
agreeing to the purchase of the works had been carried by the votes 
of the ex-Chairman and a Director of the Gas Company, as well as 
that of а shareholder in the Company, consequently he appealed 
to the Committee to reject the Bill. 


Taunton.—The Town Council recently entered into an agree- 
ment with the Free Wiring Syndicate for a system of free 
wiring" of customers' premises, and as the result of а partial 
canvass by the Syndicate it is stated that 80 new customers have 
decided to take current. 


Torquay.—A discussion arose at the last meeting of the Town 
Council on the proposal to construct an electri» tramway from 
Torquay, along the Torbay-road, to Paizaton, but the matter has 
been referred to a meeting of the Council in Committee. Before 
the meeting of the Council a deputation of cab proprietors pre- 
sented a petition, signed by 224 cab proprietors and drivers in the 
town, against the scheme. 

Satisfactory progress is being made with the municipal electric 
supply works. The Council anticipate the supply of current will 
begin in September. 


Train Lighting.—The Agent of the East Indian Railway has 
approved of a scheme for the electric lighting of all the trains on 
the line. The scheme is being considered by the Railway Depart- 
ment of the India Office. 


Transfer of Provisional Orders.—Official notice is given by 
the Town Councils of Folkestone and Chepping Wycombe of their 
intention to transfer their Provisional Orders to the Folkestone 
Electricity Supply Company (Limited) and the Wycombe Borough 
Electric Light and Power Company (Limited) respectively. The 
Folkestone Order was granted in 1896 and the Chepping Wycombe 
Order in 1894. 


Trunk Telephone Extension.—Trunk telephonic communication 
has been extended to Tamworth (Staffs). 

Tunbridge Wells.—The Town Council have decided to increase 
the salary of the borough electrical engineer (Mr. H. L. P. Boot) 
from £250 to £350 perannum. Tne increase was opposed by one 
or two of the members of the Council, including Councillor Putland, 
who seemed to think ‘‘ that £10 per year increase was sufficient for 
во young a man, who had been so short a time under the Corpora- 
tion.” 

West Hartlepool.—The Town Council have engaged Prof. 
Kennedy for the purpose of preparing plans and specifications for 
an clectric light installation for the borough. 


. Weston-super-Mare. —At a recent meeting of the Urban District 
Council it was announced that a letter had been received from the 
Imperial Electric Light and Power Company, giving notice of 
intention to apply for a Provisional Order, and to ask the Board of 
Trade to revoke the Council’s Order on the ground that they had 
failed to carry out its provisions. A letter was also received from 
Messrs. Capell and Melsome, on behalf of a syndicate, who 
proposed to apply for electric lighting powers, but they were 
willing to negotiate with the Council for the acquisition of 
their Order. In the course of tho sitting a telegram was 
received from the secretary of the Electrical Development and 
Finance Corporation offering to establish electricity supply works 
in the town for £23,000, and to take a lease of the undertaking 
from the Council, on completion, for ten years, paying £1,100 as 
rental for the first year, £1,150 forthe second, and annual increases 
of £50 each year for the remainder of the period. Current would 
be supplied for private lighting at 6d., and for public lighting at 
3а. per unit. After considerable discussion it was decided to 
appoint an electrical engineer with whom the Committee might 
confer as to the desirability of the Council establishing electricity 
works. 

Worthing.—The Town Council have received an offer for the 
transfer of their Provisional Order, but it has been decided to 
obtain а report from a consulting engineer as to the advisability of 
establishing municipal electric aA The Town Clerk has been 
instructed to ask Prof. Kennedy to prepare a report on the matter. 


` East Coast route. 


COMPANIES’ MEETINGS AND REPORTS. 


West African Telegraph Company (Limited). 


The twelfth ordiuary general meeting was held yesterday (Thursday) at 
Winchester House, the Marquis of Tweeddale (Chairman) presiding. 

The SECRETARY (Mr. John Cambrook) read the notice calling the 
meeting. 

The CHAIRMAN : Gentlemen, before dealing with the events of the 
past year, I deaire to refer on my own behalf, and that of my colleagues, 
and I trust of those also I see present, to the loss which the Company bas 
sustained since we last met through the death of the late Chairman, Sir 
Jobn Pender. It is not necessary for me to dwell on the great qualities 
which rendered him one of the most remarkable men of this century, but 
I hope you will show the opinion which you had of his services in connec- 
tion with submarine telegraphy by unanimously joining in the recommen- 
dation which we have nade, that the small sum of £200 should be devoted 
tothe fund which is being establishe 1 for the sake of perpetuating his memory. 
This fund will be applied to the en :ouragement of that branch of science more 
directly asyociated with submarine telegraphy, and will thus indirectly 
benefit the various submarine telegraph companies in which this and 
allied companies are so largely iuterested. I will now refer to the accounts, 
and you will notice that there is a decrease in the gross revenue for the 
year amounting to £35,514. Of this decrease £2,355 i: due to loss on 
exchange, which amounted to no less than £8,903, as against, in 1895, 
£6,568. Тһе receipts from messages, subsidies and guarantees аге 
£1,965 less than in 1895, but there is a reduction of £954 ia the amount 
paid fur rent of cables, so that the gross revenue, as already stated, is 
£5,544 leas than in 1895 Turning to the expenses you will 
observe that they amounted last year to £17,898, or an increase 
of £424. Included in this year’s figures is the item which I have 
just referred to, and the expenses of the Buda Pest Conference, £1€6. 
You are probably aware that the International Telegraph Conference is 
held about once every five years. Last year it was held at Buda Pest, 
where the Company was duly represented and your interests carefully 
watched. On analysing the various headings of the ordinary working 
expenses, it will be found, with the exception of the two items just referred 
to, that this year's and last year's figures do not differ very materially, and 
it is hardly necessary to refer to them in detail. The most important 
increase comes under the heading of ‘‘ Expenses Attending the Repairs and 
Renewals of Cables, which, І аш sorry to say, amounted to no lesa than 
£20,695, a3 against, in 1895, £6,298, or au increase of £14,397. Full 
details of these expenses and the work done by the repairing ships 
„Duplex and John Pender ” will be found on reference to Abstract C, 
p. 7. There you will find it set out that the employment of the steam- 
ship Duplex," engaged on repairs to St. Tlioms-Loanda cable, and at 
work on shore ends at Kotonou and Grand Bassam, cost £2,720; aud 
the hire of the steainship “ John Pender,” engaged on repairs to Sierra 
Leone-Conakry, St. Thomé-Loanda (twice), and Bolama-Dissao cables, and 
on land lines at Loanda and Bolama, cost £7,540 ; while the value of the 
cable used amounted to £8,635. I need hardly siy that the Directors 
regret the expenditure of so large an amount, but the repairs effected were 
exceptionally heavy, and it was found necessary, as I have already said, to 
lay а considerable quantity of new cable in order to restore communication. 
So far as the present year has gone I am glad to say the repaira have been 
very much lesa, and if the cables continue in good order I think we shall 
be able to present а more satisfactory report when we next meet than we 
do on the present occasion. I need scarcely add that your Directors do 
not find themselves in a position to recommend the payment of any divi- 
dend for the year under review. The sum of £9,000 has been carried to 
the general reserve fund, leaving a small balance of £459, which it is pro- 
posed to carry forward to the next account. We informed you at the last 
general meeting that we had decided to adopt duplex working throughout 
the trunk lines of our system. This work was successfully carried 
out about the end of last year, and the cost, £1,902, is charged 
to capital expenditure. The carrying capacity of our cables has been 
largely increased, and we are now in a better position to cope with 
any extra work which may be thrown on the West Coast route to and 
from the Cape in case of a temporary interruption taking place on the 
We are now having practical experience of the great 
advantage of duplex. The Durban Delagoa Bay cable is interrupted, and 
the West Coast cables are carrying the whole of the traffic to and from 
the Cape in a very satisfactory manner. At the last general meeting we 
also informed you that negotiations were taking place between this Com- 
pany and the French Government with reference to certain modifications 
of the working arrangements by which the French Government would 
derive more benefit from the traffic passing by the West Coast route. We 
have approached this matter in as liberal a spirit a3 possible, and 
have made certain proposals which have been agreed to by the 
French Government, but the agreement requires the confirmation 
of the Chamber. We trust this confirmation by the Chamber will 
take place, and that а satisfactory understanding will ultimately 
be arrived at. In the meantime the French Government have de- 
ferred payment of the subsidy due to us under the concession. Till 
that matter is disposed of I suppose we shall be without a subsidy. No 
doubt it must be disposed of very shortly —in the course of a month or two 
—and then we shall know exactly what our position ia. I do not think 
the report and accounts call for апу further observations. As I have said, 
the traffics at present are fair—not less, certainly, than they were last 
year, and, perhaps, they show а tendency the other way. So far as we 
have gone this year, now nearly six months, there ia а very marked 
reduction in the amount expended in connection with repairs to cables, 5» 
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that we may look forward to a very much better report next year than 
we now have. I now move 

“That the report and accounts for the year ended December 31, 1896, 
presented to this meeting, be, and are hereby, received and adopted.” 

Sir HENRY С. MANCE, C.LE., seconded the resolution, which was 
carried unanimously. | 

Sir HENRY С. MANCE proposed the re-election of the Marquis of 
T weeddale as a Director. 

Mr. J. DENISON PENDER (Managing Director) seconded, and it was 

to пашаа 

Мг. J. HENDERSON proposed the re-election of the Auditors (Messrs. 
Deloitte, Dever, Griffiths and Co.) for the current year, at a remuneration 
of 50 guineas. 

This was seconded by Mr. SEAL, and also agreed to. 

A vote of thanks to the Chairman, moved by Mr. J. HENDERSON and 
seconded by Mr. SEAL, terminated the proceedings. 


London Electric Supply Corporation (Limited). 


А meeting of the shareholders in this Company was held on Tuesday at 
the Cannon-street Hotel, at the invitation of Lord Wantage, the deben- 
ture-holder in possession of the Company, to receive a statement showing 
the progress made by the Corporation under the receivership, and the 
present position of its finances. Lord Wantage presided. 

The RECEIVER and MANAGER (Mr. R. Stewart Bain) having read 
the notice convening the meeting 

The CHAIRMAN said: Gentlemen, it is three years since there was a 


meeting of the members of the London Electric Supply Corporation, but 


ever since the last meeting, which took place in May, 1894, I have looked 
forward to the time when I should be able to ask the shareholders to 
meet me and receive an account of wbat has been done while the property 
has been in the hands of a receiver. A company falls into the hands of а 
receiver only when its affairs are in а somewhat lamentable condition, and 
in such a condition the shareholders considered this Company to be when 
we met, I think in this room, t years ago. This so-called “ lament- 
able" state of affaira has, however, to a considerable extent now passed 
away, and better times have set in. I believe that everyone in this 
room is or at all events has been at some time, acquainted with 
the capital invested in the London Electric Supply Corporation, but 
if you will permit me I will give you the figures to remind you. 
The Ordinary share capital is £555,000, the Preference share capital 
is £240,250, and the loan capital is £106,229. 15s. 6d. There are many 
gentlemen who hold Preference shares, and a still larger number who 
hold Ordinary shares, and there is one күши person who now 
has the honour to address you—who holds the entire capital raised on 
loan. There is no one else who has any claim on the Company. I am 
sorry to say that both those classes of shares have depreciated in 
value, while the capital raised on loans has appreciated. This mortgaged 
property is not only very remunerative—for it earns 5 per cent. per 
annum but it is also a very secure investment. I speak of this because 
it is the property which I am now suggesting to the shareholders 
that they should resume posseasion of. But it is due to the debenture- 
holder to say that the property which is raised on Joan, and which is now, 
as we have seen, a very fine property, was not a very tempting one in 
March, 1892, when the Company borrowed £50,000 on mortgage deben- 
tures for the object of carrying on the business of the Corporation. 
Gentlemen, 15 months after the above-named date namely, on June 21, 
1893—the property was still less tempting, for the Company had to borrow 
a further sum of £30,020, bringing the loan up to £80,000. The whole 
of this additional loan was expended early in 1894, and it became 
necessary to obtain more capital for carrying on the undertaking. 
On May 1, 1894, the Company seemed to be at the end of its 
resources, and about twenty of its largest shareholders came together to 
consider the situation, and it was resolved to inform the shareholders of 
the actual state of affairs. Within ten days the shareholders were suin- 
moned to the annual meeting, and the poeition was explained to them by 
the Chairman, who stated that default had been made by the non-payment 
of the interest of the mortgage to March 31, 1894, but that the non- 
payment had not been treated by the mortgagee as a breach of contract in 
order to see what the shareholders might do to meet the position. In 
accordance with this а circular was issued to the shareholdera on June 13, 
1894, informing them that the mortgagee had agreed to extend the 
period for the repayment of the £80,000 until the year 1900, aud to 
allow a further issue of £50,000 in debentures to rank pari passu 
with the above-named £80,000. The circular added that unlesa the new 
loan was subscribed for, the shareholders' interest in the undertaking would 
be liable to forfeiture. In Ha pis to this circular applications for only 
about £7,500 were received, and consequently the debenture-holder served 
a notice on the Corporation calling in the debentures. The Corporation 
making default in this payment, the debenture-holder entered into 
possession, and appointed a receiver on July 16, 1894. Immediately after his 
appointment the receiver made up the aceounts of the Corporation for the 
first half of the year 1894, which showed a loss on the working for that half- 
year of £3,484. There was also found to be due to other creditors of the 
Corporation the sum of £15,570, in addition to the debt of £80,000 to the 
debenture-holder. Gentlemen, I have now carried the history of the 
Corporation down to July 16, 1894, when the receiver was appointed. 
Let me take this opportunity of expressing, in the most explicit manner in 
which I am capeble, my testimony to the admirable services rendered by 
Mr. Bain (the receiver) to myself and to the Corporation. He has 
watched over the interests of my property with untiring zeal, and has 
shown an equal amount of devotion to the interests of the shareholders. 
Mr, Bain will, I know, speak,in high terms of the services rendered 
by Mr. d' Alton, the chief engineer of the Company, who has given 


his time ín the most exemplary manner to his duties. It is not my 
province or my intention to give any explanations or make any apology 
for the management of the Company during the early years of its ex- 
istence. The London Electric Supply Corporation was а pioneer Company, 
and no doubt made gome of those mistakes which are incidental to that con- 
dition of things. But I wish to avail myself of this occasion to say that I 
fully appreciated the forbearance and good feeling displayed by the share- 
holders when the misfortunes of the Company and the consequent disastrous 
effects upon themselves were disclosed to them at the seventh ordinary 
general meeting of shareholders in May, 1894, and it is a pleasure to me to 
meet such of those same gentleman who are to-day present, and to give to 
them a sketch of the conduct of the business since 1894, which I hope will 
disclose & considerable amelioration iu the character and proepects of the 
Corporation in which they are interested. On July 16, 1894 (the date on 
which the debenture-holder entered into possession), the lights furnished 
by tlie Company amounted to 67,691. At the end of that year they had 
increased to 72,030, a gain of 4,339. At the close of the following year, 
1895, they had increased to 91,658, a gain of 19,628; and at the end of 
1896 the lights had increased to 106,474, a gain of 14,816. In April last 
the total number was 115,584, a gain of 7,110 in four months, thus giving a 
total increase of 45,893 since the debenture-holder entered into possession 
іо 1894. So much for the lights. Taking the same period of 2} years— 
from July, 1894, to December, 1896 —there has been an expenditure on capital, 
under which the following new property has been acquired. More capital has 
been spent, but more property has been acquired — тоге substantial and good 
property, namely, new engines and dynamos of 1,500 u.r., new trunk 
mains to the extent of 8,485 yards all laid, new distributing mains 12,681 
yards, 139 new transformera, 598 meters, 653 fuses and switches ; two 
artesian wells sunk on the premises at Deptford, by means of which 
the whole of the feed water for the boilers is obtained (previous to 
the sinking of the wells the water was purchased from an adjoining 
water compauy at а very high rate); and а grab for discharging 
coal. These two last-named articles, namely, the wells and the 
grab, have effected п saving of £800 per annum in the case of the 
wells, and a saving of £200 per annum in the case of the grab. The 
extension of condensing plant to additional machines has effected a saving 
in the consumption of coal to a large extent. Besides these additional 
possessions debts which amounted to £15,570 have been reduced to £4,054. 
Furthermore, the whole of the interest on the debentures has been paid up to 
the end of the last half-year, and £11,184 has been paid in reduction of the 
loans by means of the surplus profits and other receipts, leaving the total 
amount of debentures and loans still due to the debenture-holder at the end 
of the year 1896 at £106,229. The plant and machinery of every description, 
апа the whole system of mains, have been kept up to а high atate of 
efficiency, and the whole cost of repairs and maintenance has been charged 
to revenue account. The expenses of management, including rent, rates 
and taxes (which amounted to £13,500 for the year ending 1893) have been 
reduced, and for the year ending 1896 these charges amount to only £8,000, 
а saving of £5,500 per annum. (Cheers). Ilay stress upon these econo- 
mies and savings because in and through them liea the only safe and, I 
believe, possible road to commercial success in industrial affaire, This 
applies strongly to our Company. The economical converaion of coal 
into electrical power is the problem of the future, and I am led to 
believe that our installation at Deptford, with its extensive riverside 
wharf, gives many advantages of this nature. In the beginning of 1895 
an understanding was come to with the Westminster and the St. James’s 
Electric Lighting Companies, by means of which antagonistic action in 
the way of cutting down rates was put a stop to. A feeling of mutual 
confidence has now arisen between the competing Companies which is alike 
beneficial to themselves and the public. Au agreement has been concluded 
with the Chelsea Company to supply current on wholesale terms as soon аз 
that Compeny has provided the necessary machinery. We think that 
furnishing wholesale supply of current is likely to prove a most remunera- 
tive part of our business iu the future. We were very glad to come to the 
aid of the Metropolitan Company during the winter of 1895, when one of 
their stations was burnt down, and we gave them current which we were 
well able to do. Application was made at the latter part of last year to 
the Doard of Trade for leave to extend our area in Westminster by 
including the whole of that parish which lies to the south of Victoria- 
street. The consent of the Board of Trade has been obtained, and 
this area will be added as soon as the necessary formalities have 
been completed. The prospects of the present year are hopeful. 
More new lights have been applied for during the first four montha 
of the year than during any corresponding time in the history of the 
Company. I must now refer to an important decision which I have 
had to come to—namely, the advisability, or rather the necessity—of 
relaying the so-called Ferranti trunk mains, which carry the current from 
Deptford to London. There are altogether four of these trunk mains. 
On two occasions during the month of March last three of these 
mains broke down within a short time of each other, leaviog only 
one main to carry the whole of the light from Deptford to London. 
Had the last main also failed no light whatever could have been supplied 
until repairs had been made. As possible breakdowns of this nature are 
too serious & risk to be incurred, I determined at once to lay down two 
new trunk mains between Deptíord and London, to replace two of the 
Ferranti mains. Great care has been exercised in the selection of these 
new mains, Fortunately we have proof of the efficient and reliable work- 
ing of the mains selected in a four-mile length previously laid down by 
us in marshy ground, in which section we had more failures than in any 
other part of the route, and which have stood the test of a year's 
working without any failure. This has inducel me to adopt the 
same cable throughout. the whole length of the system which has 
to be replaced. The cost of this will amount to £16,000. The manu- 
facturers of the said cable have given a guarantee against all possible 
electrical failure during a period of five years, aud we anticipate that 
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the saving on the cost cf repairs consequent on breakdowns will be | 


more than sufficient to pay the interest of the outlay, and the relief 
from anxiety resulting from a perfectly secure cable service between 
Deptford and London cannot be over-estimated. I may also state that 
the two old Ferranti trunk mains will not be lost, as we shall use them for 
diatributing mains to supply the district between Deptford and 
London. А further outlay of capital will be required during 
the year to meet the anticipated further increase of business, 
namely, additional plant for unloading and discharging coal, new 
distributing mains, transformers and meters, an increase to the battery 
of boilera, the completion of the main switchboard, and the condensing 
plant. The total estimate for these appliances amounts to about, £14,000, 
making a total of estimated expenses for this year of £30,000. Further 
expenditure may, however, as further business comes in, be needed. 
Gentlemen who have heard my statement will judge for themselves to 
what extent the property has improved since 1894, and will be able to 
come to a conclusion as to the moet satisfactory and efficient manner in 
which the shareholders may resume and participate in the future favour- 
able results which may arise from the successful conduct of the 
concern. As I considered it desirable to have the opinion of some of the 
largest shareholders as to this matter, I invited all the registered proprietors 
of 1,000 shares (£5,000) or over to meet me and discuss the position. These 
proprietors numbered 24 in all, and of that number 21, representing 95,000 
out of a total of 158,000 shares, attended the conference on Monday last, 
May 24th. After a full discussion they asked me if I would consent to 
carry on the undertaking as at present for another year, and, gentlemen, I 
have consented to do во. That is my statement : that is comprised in the 
notice which was read to you by Mr. Bain calling this meeting for to-day 
for the purpose of receiving а statement showing the progress made by the 
Corporation under the receiverehip, and the present position of its finances. 

Mr. HOWARD GILLIAT said he thought they could not too bighly 
appreciate the conduct which Lord Wantage had pursued, and which had 
been as magnanimous as it bad been bold. He felt that in moving a 
vote of thanks to his lordship he should only be expressing the views of 
everyone present when he said they were deeply grateful to Lord Wantage 
for what he had done in the past, and for his generosity in consenting to 
carry on the business for another year. 

Mr. MULLENS, in seconding the resolution, also alluded to the 
generosity which Lord Wantage had displayed towards the shareholders. 

The resolution was carried unanimously. 

The CHAIRMAN : I am greatly obliged to you for the vote of thanks 
which has been во kindly proposed and seconded, and for the very warm 
way in which it has been accepted by you. I can assure you that no pains 
shall be spared (I speak for 9 and Mr. Bain) during the next 
months — whatever the time may be—in which we carry on the business, 
and I hope that when we meet again an even more proeperous state of 
things may be disclosed to you. There is one thing I think we 
ought to consider between this time and then, and that is to look for- 
ward to the moet satisfactory way in which you will resume your 
possession of this property. My great object has been that the share- 
holders—not outsiders—should only participate, because I believe it is a 
good property. My great wish is that the shareholders should participate 
ав much as they think proper, according to their pro rata rights, in taking 
up this pgoperty ; and between this and the time that has been mentioned 
during which we are going to carry on the business, I think tbat the best 
way in which it should be done ought to be considered. I do not know if 
any gentlemen present can throw any light upon this point —the most 
satisfactery way in which this business may be handed over to the share- 
holders by their paying me back for the property I have held for the past 
three years. 

In answer to questions put by several shareholders, it was pointed out 
that while there had been a loss of about 55,500 in the revenue account 
for the half-year ending June, 1894— before the receivership—there had 
been а aatisfactory and progressive profit on the workings of each half- 
year since the recaiver had been appointed, and the prospects for the 
present year—based on the ascertained workings for the quarter ended 
March, 1897—showed that this rate of increase was being kept up. It was 
also pointed out that the question which the shareholders had to consider 
wus that of reorganisation. Owing to theirs being a pioneer Company a 
certain amount of capital had been lost, and must be written off before 
any dividend could be paid. The share capital should be really represented 
by assets, and it was probable that it would be necessary to reduce the £5 
Ordinary shares to £2. This, however, would not lessen the amount of 
dividend that might come to the Ordinary shareholders. 

А shareholder pointed out that it would not be difficult to raise 
debentures on a four per cent. basis, and he thought that they might 
fairly congratulate themselves on a very fair future. 

On the motion of Mr. PRAED, seconded by Mr. J. C. J. DRUCKER, a 
vo:e of thanks was passed to Mr. Bain. | 

Mr. BAIN, in reply, expressed his gratitude, and said he desired to 
include in the vote those who had been associated with him in carrying on 
the business in the past two and a-balf years. 

The proceedinga then terminated, 


Westminster Electric Supply Corporation (Limited). 


Ап extraordinary general mecting of the shareholders of this Corpora- 
lion was held at the offices, Eccleston-place, Belgravia, оп Wednesday, 
under the presidency of the Right Hon, Lord Suffield, K.C.B., to consider 
the following resolutic ns :—- 


‚ “That the resolution respecting the issue of the balance of 12,000 un- 
issued Ordinary shares, passed at an extraordinary general meeting held on 
November 23, 1894, and confirmed at an extraordinary general meeting held 


on December 13, 1894, be hereby rescinded, and that the following resolution 
be ; 


° That in order to carry out the scheme for the cancellation of the Founders 
shares, which scheme has now been accepted by the holders of those shares, 


the Directors be authorised to allot the 12,000 unissued Ordinary shares of . 


£5 cach in the proportion of 120 shares for each Founders’ share, to be 
paid for at par, the Founders’ shareholders agreeing on their part to the 
cancellation of the Founders! sharcs and all necessary legal s'eps to complete 
the transaction.” 


The SECRETARY (Mr. Frank Iago) having read the notice calling the 
meeting, l 

Mr. W. HAYES FISHER, M.P., in proposing the resolutions, said they 
would recollect that the shareholders had unanimously agreed that it was a 
wise and prudent policy to buy up the Founders’ shares. When they 
were last called together it was thought that it would be pcssible 
to do so by means of issuing to each holder of a Founders’ share 80 
Ordinary shares fully paid up. Legal doubts and difficulties, however, pre- 
sented themselves as to the policy of this course, and thereupon the Direc- 
tors took the opinion of counsel, who had advised them that it would 
be safer and more prudent to abandon their original scheme, and to adopt 
that contemplated in the resolutions now before them, namely, to ofer 
each holder of à Founders' share 120 Ordinary shares of £5 cach, each share 
to be paid for at the rate of £5 in cash. All the holders of Founders 
shares were agreed to these terms if the meeting were willing to offer 
them. He was persuaded that it was the wisest course they could pos 
sibly pursue, and it was & course which he believed would be advantageous 
both to the shareholders and to the holders of the Founders’ shares. The 
Directors unanimously recommended the proposals to the shareholders. 

Mr. EDMUND BOULNOIS, M.P., seconded the motion. 

Mr. HAROLD E. YOUNG proposed an amendment in effect to 
reject the present resolutions in favour of the proposal which was origi 
nally agreed to in order to redeem the Founders' shares. If they 
parted with the 12,000 shares as now proposed, they would give the 
founders the benefit of all the future market rise in these shares. He 
advised them not to redeem Founders’ shares at all, unless on the 
original terms offered. 

The CHAIRMAN inquired whether any shareholder would second the 
amendment, to which there was no response. 

Mr. В. W. WALLACE, Q.C., said he assumed that no one was going to 
second the amendment, but he might perhaps give Mr. Young one or two 
answera to what he had said, because it would perhaps be better that he 
should withdraw his amendment than that there should be no seconder to it. 
Speaking for Mr. Browne Martin and himself, who were the largest 
holders of Founders’ shares, he stated that they would be perfectly contented 
to take the original offer which was made to them ; in fact, most of the 
holdera of Founders’ shares preferred the former offer to the one now sub- 
mitted, but it was suggested that there would be some difficulty in earryiug 
out legally the former proposal. The present scheme was then proposed, 
and a good many of the Founders’ shareholders would not, until great 
pressure was brought to bear on them, accept what was now offered them. 
The foundera as a body would very much prefer to act on the course 
which had been suggested by Mr. Young—keep their Founders’ shares 
and a quarter per cent. of the surplus, after paying the Ordinary share- 
holders 7 per cent. and three-fourths of the surplus. It bad, however, been 
thought that it would be advantageous, in the interests of the Company as 4 
whole, to have all the shares on the same basis. That being во, 
and having done all they could to get what Mr. Young had proposed 
as an amendment, he thought that that gentleman might very well 
withdraw his motion, as it was impossible for it to be carried out. 
The founders would obtain а good deal less by what was now proposed 
than they would if they remained in their existing position. That was the 
opinion of the Board and of the holders of the Founders’ shares, who were 
only consenting to what was now proposed for the sake of the prosperity 
of the Company. 

Mr. YOUNG contended that the present resolution was altogether on the 
side of the holders of the Founders’ shares and against the Ordinary share- 
bolders. 

Mr. WALLACE pointed out that he had no desire whatever to give up 
his Founders’ shares. | 

The CHAIRMAN (no shareholder seconding the amendment) put the 
resolution in the usual way, and it was carried, with one dissentient. 

The SECRETARY afterwards read the agreement which was to le 
carried out between the Company and the holders of the Founders’ shares. 

Mr. BOULNOIS then proposed “ That the Common Seal of the Company 
be affixed to the agreement.” 

Sir DOUGLAS GALTON, K.C.B., F.R.S., seconded the motion. 

The CHAIRMAN put it, and it was carried, with one dissentient. 

Mr. BOULNOIS remarked that the resolutions which had been passed 
that day would have to be confirmed at a subsequent meeting. 

The proceedings then terminated. 


Consolidated Telephone Construction and Manufacturing 
Company (Limited). 

The following is the report of the Directors of this Company, to be pre- 
sented at the annual general meeting to be held at Winchester House, 
London, E.C., on Thursday, the 10th inst., at 1 p.m. 

The total receipts for the year on revenue account amount to £4,404 
17». 2d., including £1,000 paid by the Edison Gower- Bell Telephone Com- 
pany of Europe, on account of dividends already declared. Deducting the 
usual expenses, amounting to £2,122. 9s. 1d., and including the amount 
brought forward from last year, there remains a balance of £3,684. 15s. 8d., 
from which the Directors have decided to write off £506. 153. ld. This 
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will leave £3,178. Os. 74., out of which the Directors propose to pay a 
dividend of £2 per cent. (less tax), carrying forward £1,004. 9s. 7d. 

The removal of the works to the provinces has, as anticipated, proved a 
success in the saving of manufacturing charges, though it is hoped that 
the saving in wages will be more pronounced when the demand for labour 
in the bicycle trade has slackened. The total amount of sales has exceeded 
that for some years past ; the high character of the Company's manufac- 
ture has been maintained ; the plant is kept in an efficient condition, and 
the stock ia eufficient to supply ordera forthwith. The enlargement of the 
Company's powers, decided upon in 1895, has enabled other work to be 
undertaken with satisfactory resulte. The rentals from private telephone 
lines increase and promise to continue. The removal of the subsidiary 
Company's offices to Shaftesbury -avenue, foreshadowed in last year's report, 
has been effected. 

The lawsuit in Belgium carried on by the Edison Gower-Bell Telephone 
Coinpany of Europe is making satisfactory p , and certain of the 
infringing companies seem disposed to compromise matters. The Anglo- 
Portuguese Telephone Company also shows satisfactory progress 

The retiring Director, Mr. Henry Gréwing, and the auditor, Mr. J. G. 
Griffiths, offer themselves for re election. 


CITY NOTES. 
— 

MEMORANDA.— Bank rate, 2 per cent. (May 13, 1897). Price of silver 
27-44. per or. (June 3). Consols (23 per cent.) 1123—112j for money, 
1121— 13 for account; 24 per cent. 104—1044 (June 3) Stock 
Exchange Settling Days: Consols, July 1; Stocks and Shares Continuation 
Days, June 9 and 25; Ticket Days, June 10 and 28; Pay Days, June 11 
and 29; Mining Share Carry-over Days, June 8 and 25. 

AMAZON TELEGRAPH COMPANY (LIMITED).—Application has been 
invited this week for £125,000 in Five per Cent. Debentures in this Com- 
pany, payable 5 per cent. on application, 20 per cent. on allotment, 35 per 
cent. on Aug. 1, and 35 per cent. on Oct. 1 next. The debentures are 
secured by a Trust Deed in favour of the trustees, Messrs. W. Cuthbert 
Quilter, M.P., and J. Denison Pender, and forms a charge on the annual 
subeidy of £17,125, granted by the Brazilian Government, and a floating 
charge on the whole of the assets and undertaking of the Company. The 
debentures are redeemable at par by 25 annual drawings, commencing 
June, 1898, or in the event of the Brazilian Government purchasing the 
Company's undertaking. Interest is payable in June and December. We 
are informed the list closed yesterday (Thursday). 

APOSTOLOFF AUTOMATIC TELEPHONE PARENT 8YNDICATE (LIMITED). 
An extraordinary meeting of this Syndicate will be held at Winchester 
House, London, E.C., to-day (Friday), for the purpose of discussing the 
development of the concern, and considering an arrangement for the 
transfer of the business to а new Company with а nominal capital of 
£100,000, in be. shares. The gross purchase price has been fixed at 
£75,000 in paid-up shares. The shareholders of the Syndicate are to have an 
immediate interest of five to one in the new Company. Only the existing 
shareholders will be allowed to subscribe at par for the £10,000 working 
capital of the concern. Some fully-paid shares in the new Company are to 
be put up to auction at the meeting. The premium obtained on these 
shares will go firet to discharge all liabilities (which, according to the 
circular accompanying the notice of meeting, are not large), including the 
expenses attending the formation of the new Company, and the balance 
will be distributed pro rata amongst the shareholders of the Syndicate. 
The Managing Director of the Syndicate (Mr. Max Margowaki) is to occupy 
the same position in the new Company. 

BLACKPOOL AND FLEETWOOD TRAMWAY COMPANY.—On Monday 
this Company issued a prospectus inviting applications for 12.000 Ordinary 
shares, of £10 each, payable £2 on application, £2 on allotment, and the 
balance in instalments of £2. The Company, which has a capital of 
£120,C00, in £10 shares, and borrowing powers to the extent of 
£40,000, has been formed for the purpose of constructing and operating 
an electric tramway from Blackpool to Fleetwood. The Directorate 
includes Messrs. Alexander Bruce, J.P. (Chairman of the Isle of Man 
Tramways and Electric Power Company), and George Richardson (Chair- 
man of the North Metropolitan Tramways Company and the Bel- 
fast Street Tramways Company) The offices (pro. tem.) are at 13, 
Spring-gardens, Manchester, and the secretary is Mr. Fred. Crimes. 
The line, which will be equipped on the overhead trolley syatem, will start 
near the Talbot-road station, Blackpool, and at the borough boundary it 
becomes a light railway ; from thence it will run along the coast past 
Bispham-with-Norbreck, Cleveleys and Rossall on to Fleetwood, where it 
again becomes a tramway and terminates opposite the esplanade at Fleet- 
wood. When complete the total length of line will be about eight miles. 


The Fleetwood District Council have power to purchase at the end of 30 
years, while the tramways in Blackpool are held on a lease of 21 years from 
the Corporation. The lists closed on Wednesday. 

BLAKE AND KNOWLES STEAM PUMP WORKS (LIMITED).—The 
numbers are published of 111 debentures of £100 each of thie Company, 
which have been drawn for repayment at 110 per cent. on and after July 1. 

BUENOS AYRES NEW TRAMWAYS COMPANY (LIMITED).—The report 
of the Directors of this Company, recently issued, stated that an agreemen 
had been entered into with the La Capital Tramways Company, of Buenos 
Ayres, registered in London, by which the Buenos Ayres Company had 
the option of acquiring all the assets and undertaking of La Capital, which 
is at present engaged in substituting electricity as the motive power on its 
tramway system. Although the Board of the Buenos Ayres Company had 
considered it advantageous to enter into the agreement, it was not con- 
sidered expedient that the details should be laid before the sharcholders 
at present. 

CAPE TOWN AND DISTRICT GAS LIGHT AND COKE COMPANY 
(LIMITED).—At the mecting of this Company on Friday the Chairman 
(Mr. H. Noel) announced that the usual rate of increase in the consumption 
of gas had not becn maintained during the past year. The introduction 
of the electric light at Cape Town had not only deprived them of the 
street lighting but of several of their best customers as well. This check 
to their progress was not, however, an unmixed evil, as they had spent 
во much money lately on new works that they were really glad of breath- 
ing time in which to enjoy their prosperity." 

CITY AND SOUTH LONDON RAILWAT.— The traffic returns of this rail - 
way for week ended 30th May were £929, against £842 in the correspond- 
ing week of 1896, an increase of £87. The total receipts for the half-year 
amount to £22,590, against £20,555 for the corresponding period of 1896, 
an increaae of £1,855. 

COMMERCIAL CABLE COMPANT.—Messrs. Baring Bros. notify that the 
transfer books of this Company's Sterling Four per Cent. 500-year Debenture 
Stock will be closed from the 2th to JOth inst. inclusive, preparatory to 
the payment of the quarterly dividends due July 1. The Directors of the 
Company have declared a quarterly dividend of 13 per cent., making 6} 
per cent. for the fiscal year. 

CUBA SUBMARINE TELEGRAPH COMPANY (LIMITED).— The traffic 
receipts of this Company for the month of February were £3,782, against 
£5,931 in the corresponding month of last year. | 

LIVERPOOL GAS AND ELECTRIC FITTINCS COMPANY (LIMITED.)—We 
gave particulars in our last issue of the proceedings at the meeting of the 
shareholders of this Company. We are now asked by Mr. Н. Н. Hall to 
state :— (1) That the shareholders did not determine to give up the 
electrical portion of the business until they were satisfied that they could 
dispose of it to a new company which is about to be registered ; (2) that 
the Liverpool Gas and Electric Fittings Company never intended to refuse 
any electrical contracts until the business was finally transferred ; (3) that 
the value of contracts now ia hand and to be transferred amount to about 
£10,000 ; (4) that the Company are prepared to tender fur contracts until 
the business is finally transferred to the new company, which is to be 
called the Liverpool and Manchester Electrical Company (Limited). 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts о 
this railway for the week ended May 20 amounted to £1,310. The amount 
for the corresponding week last year was £1,809. Decrease £499. 

MONTE VIDEO GAS COMPANY (LIMITED).—At an extraordinary general 
meeting of this Company he'd on Monday, a resolution was passed em- 
powering the Directors to engage in the generation and eupply of electricity 
for lighting purposes. The Chairman, however, explained that there wan 
no present intention on the part of the Board to put such power into 
effect," In our last issue we gave particulars of a proposal for the substi- 
tion of electric for gas lighting in the squares and large open spaces of the 
city. i 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Thursday, the 10th inst., as a special settling-day in the further 
issue of 4,500 Ordinary shares (Nos. 22,601 to 27,000) and 4,500 Six per 
Cent. Cumulative Preference shares (Nos. 52,501 to 57,000) of Willans and 
Robinson (Limited). The Committee have also ordered £125,C00 Five per 
Cent. First Debenture stock of the River Plate Electric Light and Traction 
Company (Limited) and £382,230 Four per Cent. Debenture stock of the 
Western and Brazilian Telegraph Company (in lieu of £148,500 Six per 
Cent. A" Debentures and £180,000 Six per Cent. “ В” Debentures) to 
be quoted in the Official List. Application has been made to the Com- 
mittee to appoint a special settling-day in, and to grant a quotation to, 
20,000 shares of the Calcutta Electric Supply Corporation (Limited). 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company's traffic receipts for the weck ended May 28 (after deducting 
17 per cent. of the gross receipts payable to the London Platino- Brazilian 
Telegraph Company, Limited) were 21,954. 


ELECTRICAL COMPANIES' 


SHARE LIST. 


PRESENT AMOUNT г уо w wrasse RATE PER БЕ юни 
or IVI- ME EB&'8 PRICE ay, IVID URING WEEK 

AMOUNT. | SHARE. | DEND. NA MAY 25. June 9. | Yretven.| DIVIDEND Dum. ENDING May 9. 

ELECTRIC RAILWAYS ane TRAMWAYS. | & s. d. Highest | Lowest 

£19,126 A10 8/0 Central London Ordinary —.—............... Н. 10 9) ці 218 6 | June and December 10r, А 

115, 100 10 1 Do. (46 paid) „62 „%% % „ „% „„ 6 „%%% %ꝓ1jĩ8ð—. 9ñ % %ðrk „ „% „„ „ 6 t 5$ 4 17 8 (X) 9 51 ee 

que | Stock 114 is ec soutn London Railway Con. Ordy. = . .. 68 в) 63 0) 212 0 | January and July bab 19} 
8 419 26 54 , B 3 163 16 183 16 8 2 6 н P 154 ey 
135,701 | Stock 47 Doben ture. 137 189 137 $2 217 7 | Mayand November - ja 
64,000 10 1/33 | Waterloo and City Ordinary e 1 11 1 11) 2 3 8 | /даеапа December 1 ds 
87,8509 10 3z er Railway DALY a = < < = е 1. 12 1211 121 2 5 0 | February & August is - 
126,000 Bx К 4 Do. Debeo ture «о чю эф ч» «р „ «р «з «> „ä ean из 111 2 114 810 2 January and July — = e 
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ELECTRICAL COMPANIES’ SHARE LIST. 


unt| Last PREVIOUS Price БАТЕ PER BUSINESS DONE 
PamsgwT| AMO NAME WEEK'S PRICE | Wedaesday CENT DURING WEZK 
3 ^ ‚ ' . DIVIDEND DUE 
рот. y — MAY 26, June 2. YIELDED. * ESDING MAY 23. 
| | 8 s. 4. Hizhest | Lowest 
£323,980} Stock 12,6 | m ag rone — aa 49 52 52 55 4 173 | Feb., May, Aug., Nov. = * 
43038090) Stock | 25,0 — ͤ — ——— Me. 0 7 98 |692 " n 9e — 
£3 028.020] Stock | 5/0 FCC 9 P | ~. ore Sis 
£149,900 £100 4% African Direct Telegraph (Bed) 2 cncocacaveideaeer 100 104 100 104 81611 | Janaary and July — — ee 
£250,000 10 - Amazon Telegraph ............. — ITI Pags am 4 5 + 5 oe T .. — 
130,000 10 8/0 | Brasilien Submaríae ..........-. . 15 154 15 153 41110 | Mar.,J Oct., Dec. 15} - 
£75,000 100 5% |*_ Do. 5 per Cent. Debs. (2nd Series, 1906) ....| 113 117 ili 115 4 6 2 June and ber - - 
15000, 00 $100 $3 Comm Cable Capital Stock .... —.......—..| 173 177 173 177 410 6 |Jan., Apr., July, Uct. = - 
£400,000 | Stock | 47 Do, 4 per Cent. Debenture 3tock .......... 101 102 1021 1034 8 7 8 " 1028 199] 
16,000 10 ee TP 9) 10 9 10 8 0 0 | February and August 10%, м 
6,000 10 107 Do. Preference 10 per Cent. .............. 19 20 19 20 5 0 0 " ' - — 
12,981 5 2/6 | Direct Spanish (fully paid) ...................... 84 4} 33 4 4 811 | April and October .. . “ 
6,060 5 nt Do. 10 per Cent. Camulative Preference .... 9 1 94 10 4116 T " — — 
£30,000 £50 ч ро. 43 рег Cent. Оеһепигез..............-| 1057 1087 1057 103 4 8 4 | January and July .. L - 
60,710 £2 /6 Direct United States Cable, 1877 *"* "»»4 —ꝓT— н н 53 91 8 91 5 8 1 Jan., Apr., July, Oct. 9 * 
; £10 P ола A SOREN ОИ. “STA 101 171 315 4 " " 177, 131 
' £10 6 Do. 6per Cent. Cumulative Preference .... 18 19 18 19 8 5 9 " ' sb 18 
£1,202,615| Stock 4 * Do. 4 per Cent. Mort. Debenture Stock (red.) 127 130 127 132 8 1 7 | May and November 13: 123 
990 | 4100 5 * Do. 5 per Cent. Debentures, 18009... 7103 106 103 106 414 9 | February & A : “= 
10 6 Bastern Extension ...............e 171 18} 17} 18} 816 9 | Jan., Apr., July, Oct. 186 Ui 
£820,000 | Stock 4 Do. 4 per Cent. Debenture Stock 123 181 128 131 3 1 7 | February & August ee — 
£163,600 £100 5 * Do. бр. с. (Austin. Gov. Sub.) Debs. 1900 .. 101 105 101 10i 417 1 | January and July .. - T 
£120,300 100 5%  |"Eastern and S. African 5 p. Cent. Mor. Deb.,1900 101 10; 101 105 417 1 Т " * — 
‚000 100 4% » Do. 4% Mo Debentures, 1909 .........| 105 108 105 103 315 0 | Feb & August es — 
„000 £25 12 * Do. 4% Mauritius Sub. Debs. (regd.) ....—..| 1077 110% 107% 10% $12 9 | May and November а ж 
180,227 10 2.6 Globe Telegraph and True. ui 113 13$ М 818 9 | Jan., Apr., July, Oct. ug 
180,042 10 6% Do. 6 per Cent. Preference ................ 7 17 17 1 887 „ и Un. 
162,000 10 10,0 | Great Northern of C»penbagen ............... * 21) 25 25 23 8 611 | January, April, July 254 Zj 
£169,000 100 6 * ро Брег Cent. Debs., 1853 issue Series “B „| 102 105 103 103 415 3 | March & September зе .~ 
17,000 25 37, , ße. Rpotusua 54 57 54 57 4 7 9 | May and November 513 e» 
£100,0C0 100 6% London Platino-Brazilian 6 per Cent. Debs., 1901. 107 110 107 1:0 5 9 4 March & September - de 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs. (red) 1942 107 110 107 11) 813 5 | Jun aud December es - 
11,839 Mo LESER ..... 7 8 7 8 5 0 0 | April and October - — 
8,881 |2100 Cert.) 50/0 Submarine Cables True e 50s. срп. 135 140 135 14) 45 9 n " 136) - 
16,609 1 6/0 West African Telegraph ..................= = .. 5 6 F 6 5 O 0 | Iune .. ee — 
£213,400 100 5% Do. 6 per Cent. Debentures (red.) | 101 104 101 104 4 16 2 | March & September — — 
80,000 10 2/0 West Coast of America Tee ве» xx ̃ шю mn 1 li 3 14 .. " "n те * 
£150,000 100 8% o. 8 per Cent. Debentures, 190222 si s io June and December só —— 
88,321 10 -/6 West India and Panama _.................... xd 1 14 і 14 - May and November L эт 
84,563 10 6/0 Do. 6 per Cent 1st Preference ...........- 11 11 104 11 591 " " 1j — 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference ............ 9) 1 9 10 6 0 0 T , Y — 
£30,000 100 5% |" Do. брег Cent. Debentures, 1917 ........ 107 110 107 110 4 10 11 | January and j uly .. .. = 
64,256 15 8/0 Western and Brazilian ................. Tor. 77 81 7% 8} 812 9 | May and November 81, 7% 
83,129 7 8/0 Do. 6 per Cent. Preferred Ordinary ...... 6} 7 6} 7 416 6 $ s T. iz 
83,129 7 1/6 Do. Deferred Ordinary ........ .... ааб 1} 21 11 $4 aa 5 * 1H ij 
Әң kà Do. 4 per Cent. Debenture Stock .......... 09 101 98 101 319 3 June and December m es 
$1,163,000 | $1,000 7% Western Union 7% 1st Mort. (Building) Bonds 1902 101 193 104 108 6 9 8 | Feb, May, Aug., Nov. — >o 
£162,200 | 4100 6% |" Do. брег Cent. Sterling Bonds (red.) —....| 100 105 | 100 1% 51511 | March & September | = - 
TELEPHONES, 
£ 14,000 £j 4 СМИ Telephone (fully paid) . m. s m= s = = = = =.. 8} 8} 81 81 5 6 8 [August - — 
224,850 а 11d. ! Consolidated Telephone Const. & Maintenance .. 1* йе vs n ee Ja = = 
000 5 4/0 Monte Video Telephone 6 per Cent. Preference .. 2 24 2 2 8 0 0 | October $4, беа ee — 
434,597 5 . Ac. OM ep ee 68 68 63 6 4 о 0 | February & August 1 ei 
15,000 10 €/0 Do. 6 per Cent. Cumulative 1st Prei. 15 17 15 17 310 7 " " ж: Р 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. (fally paid) .. 15 17 15 17 810 7 " " e >, 
119,284 5 2/6 Do. 6% Non-Cumulative 8rd Pref. (fally paid) 6 6} 6 6} 81611 " " d — 
1,929 471 | Stock 332 |* Do.  DebentureStock, 347 (red.) . 105 109 105 103 8 5 0 | Jure and December | 107 10*j 
, 1 ES "Ornella idu v Ерсерик i 315 6 | Ap ilari October.. = — 
4/0 | United River Plate SIMA ЖЕ 33 3 4 à 4 6 0 O | July .............. = A 
£146,788 | Stock 5% Uo. Б per Cent. Debenture Stock(red.)....— | 100 105 100 105 415 3 | June and December E - 
ELECTRICITY SUPPLY COMPANIES. 
gru Р 417 5 Riectric Supply (fully paid) 93 af E Maren... . . . * PF 
, 20. % A 5 Uia is ra * om T $3 
40,000 | £10 | 14/0 | City of Londo (tuliy 23h 24 2 21% | 217 2 | February .......... 24} #34 
40,000 10 6% Di av Cumulative Peet (Гапу рад) E ST EST 17 18 8 с 8 | February & August | 171 171 
4450, 000 Stock 57 |* Do. 57 Debenture Stock (red.!) JRL 133 131 138 З 14 S | June and December - 19 
80,000 5 3,6 Charing Cross & Strand Electricity Supply Corp. о 13 14 13} 114 a 18 — 
20,000 72 Do. 4 per Cent. Preferen ee «2». 63 6} 63 01 3 6 8 " , .. 
67,500 £100 5% Do. Бб per Cent. Debentures (red.) 8 12 July 5 103 $i 
20,000 50 | Chelsea Electricity Supply Ordinary .......... а lo 107 9 17$ 259 | March |... 
efron | yg 4} * Do. 4 Dabenture Stock (red.) 12 115 112 gn 318 8 | Juneand December 12! 193 е 
24, zx County of London & Bru rov. ; 12; 13 12: ] 12 а Р 
20,000 10 6/0 Do. 6% Cniuulative [x adim à уены де Ч) 15 154 15 15} 3 17 5 | March & September 158 1112 
10,000 10 2/9 ро. i:sued at 2 prem (fully paid) .......... 111 151 14 15} "e ” ” p б< 
11,00 5 — London Electric Supply Ordinary ..... КЕРР 14 2 7 23 . es i * 
48.050 5 . Do. Preference Ju eis 81 4} 4% 42 .: oe 171 17 
49 900 10 6/0 | Metropolitan Electric Supply Ordinary .. . .. 7 18 10; 17 217 2 | April and October. и ^ liv 
12,500 10 à Do. issued at 2 prem. (£7 and prem. paid) 13) 14 13h 14 1 n n 122 1 a 
£220,000 Stock | 44% Do. 44% Deb. Stock Firat Mortgage .. 120 124 120 — 121 813 0 | Inne and December я x 
6,452 | 10 Notting Hill Electric Ordinary ............ . . 15 16 15 16 210 0 | March ........„| 16 254 
275,00) | 1 £s [PRU ͤ TV.... A Maldita 1} 1 1 a | 2 — 
£154,000 100 43% |*Royal Elec. Co., of Montreal 447 ist Mort. Debs.| 102 14 102 104 4 7 0 | April and October i6 16 
19,980 5 | 80 | St. James and Pall Mall Electric Ordinary 15) 16) Il. (OR. | $9 5 p Fenrunry MAGEE) а 16 
20,000 6 3/6 7 per Cent. Preference.......... poo ah 10 11 0-11 8 3 3 " " 104 
£50,000 Stock 4% |* Do. 4 per Cent. Debanture Stock dd. С us 104 107 104 107 814 9 | Jue and Dec smber 16 1$ 
67,900 6 6/0 | Westminster Electric Supply (fally paid) .. ...... 15) 16) 15 16 216 8 | March & September iot 
| ELECTRIC MANUFACTURING, &o., COMPANIES. | 
90,000 £3 1/6 | Brush Electrical Engineering. 11 1} 14 18 .. - | 177 1} 
90,000 2 1/23 Do. 6 per Cent. Pref. Non-Cumulative ...... 18 14 1} 1} .. — | ui 1, 
£125.000 Stock | 44% Do. 44 per Cent. Perp»tual Debenture Stock} 104 108 | 104 103 4 3 0 | February & August 105} — 
£76,770  Btock | 417 |* ро. 2nd Dabenture Stock (red.) ............ 95 93 95 99 11211 | June and December as = 
10,000 £10 us British Aluminium Ordinary .................... - . - - .. e 
20,000 10 i3 Do. 77 Cumula ive Preference . .......... = S - * * 
200,000 1 9 Castner-Kellner Alkali C». (16s. paid) .......... 1 1 1 1 - - .. -. 
28.180 5 8/0 | Crompton and Co., 7 per Cent. Cumulative Pref 1} 94 1? 2} — January and July .. | 2 1i 
£52,850 100 5% Do. 5% First Mortgage Debentures (red.).... 90 95 9) 95 6 6 8 - — =. 
89,261 5 1/6 Edison and Swan United (“ A" Swan) (£3 paid) — 1$ 2} 2 2} 6 0 0 | February & August 25, 2 
17,139 5 2'6 Duce AER DAID дж елам EE bak е Sax sita 3 É | 3h 44 511 0 " " .. — 
£100,000 Stock 434 |" Do. 447 Mortgage Debenture Stock sred.) .. 105 110 | 105 110 4 110 | June and December | а eu 
110,000 | £1 2/0 Electric Construction e pe SP 18 ld | 1$ 14 5 б s | February & August | 14 AH 
16,343 2 7 . 7 per Cent. Cumulative Pref. s.. _. 24 8} 2? 84 4 6 2 T T | .. ee 
91,195 1 10/0 | Elmore's Patent Copper Depositin gg 1 1 -. ee | Е — 
10,000 10 14/0 W. T. Henley's Telegraph Works Ordinary ...... 18 19 18 19 5 5 3 | February & August | а àn 
3,000 10 7/0 Do. 7 per Cent. Preference ................. 181 193 181 19} 314 7 " " .. 
£50,000 | Stock 437 Do. 447 Mortgage Debentare Stock (red.) . JOS 113 | 103 13 311 3 " " -- 
50,000 £10 150 | India Rubber. Gutta Percha, Ko., Works 20) 213 200 214 413 0 " " | 2H 214 
800,000 100 4%  |* Do. 4% First Mortgage Debentures (red.). . 104 107 104 107 3 14 9 | March & September . = 
87,350 12 $4/0 Telegraph Construction and Maintenance ...,.... 84 37 | 35 38 415 0 | March and July..... | 36 $5] 
£150,000 100 6%  |* Do. брег Cent. Bonds(red.] 1899 ......... 103 106 163 106 414 9 | January and July . | 106 - 
22,500 45 8/6 | Willans and Robinson Ordinary..............—.. 8} 7 8} 81 4 0 0 | April and October.. | si 8i 
22,500 £5 8/0 Do. 6% Cumulative Preference ......... A 7 7 7 74 3 6 8 " Т | — on 
100,000 Stock 4); „ Do. 43% First Mort. Deb. Stock (fully paid) d! 106 103 105 107 4 4 1 Hay and November ба ка 
In calculating the yleld on this security, allowance has been made for accrued Interest, but xo’ for redemption, 
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BRUSH INDUCTOR cte. 
ALTERNATOR © 


(MORDEY'3 PATENT). 
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DURABILITY GUARANTEED. 

NO MOVING COIL WHATEVER. 
HIGH EFFICIENCY. 

PERFECT PARALLEL WORKING, — 
WILL STAND SHORT-CIRCUITING. .° 


^,5,5,5, 5, 5,5, 5,5, 5, ^, 


The Leading Machine on the * 


—— 


Continent. : SW 
n a E: adio 5. 
Large Orders in hand for English == s WE 
Stations. E. «а p * * "А, | 


Send for Lists to— 


THE BRUSH ELECTRICAL ENGINEERING NG D, Ltd. . ox, E. S. 


Р Prios 1d.) а. 
rice 1а.) DAILY [Price 1d. С AN 


Ee HE ULCAN : ZE 


Contains :— 
ALL THE CONTRACTS OF THE DAY. 


Including :— 


D 


THE ELECTRICAL AND ENGINEERING | 
REQUIREMENTS OF THE WORLD. SHEETS VALVES } | 

Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publisher T U B Е С WASH ERS 
Te | С нн». Sings Coplas rd., post iros ti о 0 RODS PAGKINGS 
ADVERTISEMENT RATES ON APPLICATION. STAPLES SHIELDS | 


BOUVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, Е.С. 


Жел, th, crown vo, pric | | 
ELECTRIC LIGHTING. y ИЙ, W. URQUHART, С.Е. MOSSES & MITCHEL | 


crown 8vo, price 


DYNAMO CONSTRUCTION. | Ву ће ‘SAME AUTHOR. 68.69.70 & 71 


h, crown 8vo, price 


ELECTRIC SHIP LIGHTING. 5 the S AME AUTHOR. 


"THE ELECTRICIAN" PRINTING AND PUBLISHING CO., Lia, CHISWELL 5° LONDONEC 


1, 2 and 3, Salisbury Court, Fleet Street, London, E. C. 


Price 7s. Od.3 post free Ss. 3d.3 abroad 9s. 


“THE ELECTRICIAN” 


ELECTRICAL === DIRECTORY 


Flic BIG BLUE BOOK tuoi 1,300 муе Royat ve.) 


CORRECTED TO FEBRUARY 3rd, 1897. 
“THE ELECTRICIAN | PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, LONDON, E. O. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
CONNECTIONS. 


CABLE aie Aco ia dit am 


EASTERN ЯН TELEGRAPH COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 


SCHAET. TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE- TELEGRAPHEN GESELL: 


By DIRECT TRIPLICATE CABLES, to ЫТ Portugal, Gibraltar, Malta, Egypt, Aden, 
d india. . 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Acora, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. W 

| Telegrams should be sent from the Company's Stations— 
LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W. C. 


MANOHESTER-—20, Brown Street. | LIVERPOOL-—E13, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET, 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, UN Smyrna, Chio, Syra, Candia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, Mgr m с дао, Santa Maura, Tinos, Andros, Zea, and 
all the Greek Islands 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


In sending Tel from Postal Stati ENT JJ th ds being signalled gratuitously 
: cate should е taken to mark Meus LA. HASTHRN, "dide the Postal Authorities. UE 
Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 


87, RUE CAUMARTIN, PARIS; aud HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 50, Old Broad Street, E. O. By Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECLED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS БЕТТІК. 

MENTS, CHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLAOES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS cn the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Speoclal Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


essages are accepted ab the Company's Offices— 
LONDON : 18, Old E Broad Street, B.O, 6 and 8, Lime Street К апа 
10 апа 11, Mincing Lane, E. 0. 

LIVERPOOL: African House, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. 

Where receipts are given gratis for the har es made and whence messages are sent direct by Special Wire, and 

at any Postal Telegraph Office throughout. E Kingdom. 
ALL TELEGRAMS SHOULD BE MARKED “VIA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Vis.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 


application to the Company’s Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., Б.О. 


_ BROWNING’S PRESERVATIVE ENAMEL PAINT, 


ANY OOLOUR OR TINT. 
READY MIXED. E ABL AT ANY TIME. * SHIPS, STEAMERS, YACHTS (inside or outside), LAM P-POSTS (uae and Electric), 
and for ALL PURPOSES where a hard and washable surface is essential. Has stood years of rough wear 
THE INDESTRUCTIBLE PAINT resists the action of acids and alkalies. Invaluable for Iron Structures, Roofing, Gas Tanks, &c 
LASTS WELL WHERE OTHER PAINTS ARB USELESS, NOT AFFECTED BV VUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, ĝo, 
BROWNING'S PRESERVATIVE ANTI-FOULING GOMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "ior damp Walls. 


Prevents decay and makes perfect! ye Weatherproof Stone, Marble, Brick, Cement, Plaster, &c. The only solution used on 8 NBEDLE 
which has been preserved by it 18 YEARS. YE — EXCESS 


THE PAINTS and tho SOLUTION SECURED tho HICHEST AWARDS at each of the EXHIBITIONS— 


ТАД, 20 vu 


- OLEOPATRAS NEEDLE o 


FISHERIES, HEALTH, and INVENTIONS, in 1888, 1884, and 1885. Telegraphie Address: ''WEATH ERI ROOF LONDON.” 
Duncan Wallet and Co., 
E P Р S S EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees &c., in Bond. 
GRATEFUL—C OMFORTING, IA, FENCHURGH STREET, LONDON, Е.С. 


Special Arrangements made for supply of Tele graph Stations & Cable Steamers abroad. 
Messrs. D. W. & Co. supply Provisions. and Bonded Stores to the CABLE STEA MERS 
of several Companies, also to VARIOUS STATIONS of the EASTERN, EASTERN 
AND ХОСТИ AFRICAN, and EASTERN EXTENSION, AUSTRALASIA, AND 
CHINA TELEGRAPH COMPANIES, and are prepzted to execute orders on specially 


С О С О А favourable terms on shortest notice. Telephone No. 502 Avenue. 
KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAWERS, Messrs. SHAW, SAVILL, & ALBION CO.’s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 
LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & Co., Messrs. LAMPORT & HOLT, Messrs. MILBURN & CO., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels. Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, Boros” GARFORD ST., LON DON, E. 


TELEGRAPHIC ADDRESS: ‘‘KIRKALDY LONDON.” 
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THE EASTERN TELEGRAPH COMPANY'S pom AND -ITS GENERAL 


= — fei тажа Вота 7 S 3 : T . 
carni ЖУ \ 7 s PM. erm ¢ — A T 5 $ i A 
Ar. — N HT \ “2 СА У LI P SEA 
lad, ^ Vis ост. / 
82 f 5 * 4 9 0 dex deze qo л J on 
UI // | Semet 
Sy ‚ fà FAN a. 2 “= 4 ae / NC 82 N А zs FS dio Дх ‚> 
S — — — — — Ca m — Y = S pure N Г — . arate b AA — $ " IT Т : v 
— Т. —— — м - Yo of «A AL yea £N EC om Omm nasa “44 го, ba 
A es ааз wc СУ Nha N A ^S Mamas | А J | 
m D à t. | X T. 9 — D 4 ee e Sy * Nas AXK 
WAN ^ NIS Å е ~~ * M | 3 — é € 
— — "ADS „ m % бу, е ND » ati N эг >» C 
ун = 7 у: iz * 4 e] ” we CH [ WA 4 
7 SSE — — ais 
„ ү " ur Áo ~N y ЛЕК" ы 1 
* 7 | Ф — Рай = №. , f — "A A "- 
| ^ Di- Nai — ae ына 5 . 
1 D N. NN 
// $ x ^ We — = w М; * 
Á e Ca a f] ox] | T^. J * 
P / / v e ; 
CISPR oon / М n A. 
4 p * o Ж ә A VA ГА N D / 4 Гар M ay ant : - } 
\ а === ^ 83 Y ^. = — y ) 
м..." ^ “~ «ЗА sd | uM i A N auem 4. N A 2 " 
- s ve т 0 1 { Е OM 79 га — = 
5 * , ‚ша зо P» 24 \ ; 
е \ е стар, МЧ ‚үз = ee — 
=z a — 7 — V t FA : | A 4 S T t 
796 CABLE COMMUNICATIONS \ — 
* / 12 oF THE == ы — 
Cars ! "NT, Here 
iaae М ORED 
TE 
IN CONNECTION WITH THB (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN. AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 


SCHAFT. TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE- TELEGRAPHEN GESELL: 


By DIRECT TRIPLICATE CABLES, to pa gr Portugal, Gibraltar, Malta, Egypt, Aden, 

|: and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 


By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. E ME LE 


Telegrams should be sent from the Company's Stations— 
LONDON —II, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E. C.; 87, HOLBORN VIADUCT, E. C.; FOREICH AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANOHESTER—20, Brown Street.  LIVERPOOL—K13, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Chio, Вуга, Candia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, сид Р зао Santa Maura, Tinos, Andros, Zea, and 
e Greek Islands. 


This Company’ s Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


In sending Telegrams from Postal Stations C C 22 these words being signalled gratuitously 1 
V VIA EASTERN, C Тын у 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
87, RUE OAUMARTIN, PARIS; aud HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 50, Old Broad Street, E.C, By Order, GEORGE DRAPER, Secretary, 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECLED WITH 
INDIA, е BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES ІМ THE STRAITS SETTLE- 
HINA, MANILA, COCHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTIN OPLE, AND OTHER PLAOES IN 
TURKEY AND THE EAST GENERALLY. 


The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS cn the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


Messages are accepted ab the Company's Offices— 
LONDON: 18, Old Broad § Street, E. O., 6 and 8, Lime Street шө; and 
10 and 11, Mincing Lane, E.G. 
LIVERPOOL: African House, 6, Water Street. 
MANCHESTER: 60, Spring Gardens. | 
Where receipts are given gratis for the es made and whence m es are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout e Kingd om. 
ALL TELEGRAMS SHOULD BE MARKED “VIA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the '' Via.” 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 


application to the Company’s Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd., 27, Cannon St., Б.О. 


 BROWNINC'S PRESERVATIVE ENAMEL PAINT, 


READY MIXED. U PPP LAMP-POSTS са а Electric), 
STABLE AT A ERS, (insid 4:4), = ав ап ectric 
and for ALL PURPOSES v b: shard end washable sutisce is dad d. Has stood Years of rough we 


is essential. 
THE INDESTRUCTIBLE PAINT resists the action of acids and alkalies. Invaluable for Iron Structures, Roofing, pum Tanks, &с 
LASTS WELL WHERB OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OV TEMPERATURE, бс, 
BROWNING'S PRESERVATIVE ANTI-FOULING goMPOSITIONS. 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION "ior vamp Walls.” 


Prevents decay and makes perlectiy Weatherproof Stone, Marble, Brick, Cement, Plaster, Ac. The only solution used on OLEOPATRA'S8 NEEDLE 
which has been preserved by it 18 YEARS, Px 8 


THE PAINTS and the SOLUTION SECURED tho HICHEST AWARDS at each of the EXHIBITIONS— 


AVN 30 vu! 


- OL£OPATRAS NEEDLL ^ 


FISHERIES, HEALTH, and INVENTIONS, in 1888, 1884, and 1885. Telegraphie Address: ' W BEATH ERI ROOF LONDON.” 
| Dunean Wallet and Co., 
E P P S S EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees &c., in Bond. 
GRATEFUL—C OMFORTING, 114, FENCHURCH STREET, LONDON, E.C. 


Special Arrangements made for supply of Telegraph Stations d Cable Steamers abroad. 


Messrs. D. W. & Co. su ply Provisions and Bonded Stores to the CABLE STEAMERS 
of several Companies, nl to VARIOUS STATIONS of the EASTERN, EASTERN 
AND SOUTH AFRICAN, and EASTERN BA TENSION, AUSTRALASIA, AND 


CHINA TELEGRAPH COMPANIES, and are prep. ted to execute orders on specially 
favourable terms on shortest notice. Telep lione No. 502 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS | 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAWERS, Messrs. SHAW, SAVILL, & ALBION Co. s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 
LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN à C0., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels. Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAK HRS, 


JOHN KIRKALDY & SON, Eod ugs." GARFORD ST., LONDON, E. 


TELEGRAPHIC ADDRESS: “KIRKALDY LONDON." 
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THE EASTERN + SOUTH AFRICAN TELEGRAPH COMPANY ui. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Larm, s: 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


The above Companies, by means of Oables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. 
CAPE COLONY. NATAL, 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 


ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO. # DAR-ES-SALAAM,’ 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE, BOLAMA, GRAND BASSAM. 
LAGOS 7 GABOON. 

. S. THOME. WHYDAH. 
BRASS. | LOANDA. | 
BONNY. BENGUELLA. | GERMAN. 
CAPE COAST CASTLE, MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, E. C. 
By order, 
H. E. PLANK, Secretary, GEORGE DRAPER, Secretary, J. САМВБООК, Secretary, 
Arzioan Ютвкот TzLzonaeB Company. Eastern акр Боотн Ármicam Тиг Бевара West Арв:оли Тигневарн Company. 


OomPawy, 
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THE WESTERN + BRAZILIAN TELEGRAPH (0,, In 


THE above Companies connect the Continent of Europe with that of South 

America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St, Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 

| Under working arrangements with 
THE PACIFIC & EUROPEAN TELEGRAPH Co, Ltd., 
— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co, Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


8. d. К боа, " 9. 4, 

Madeira — .. č æ č . — om — 1 2 Argentine Republie— All Stations. — 4 6 

Oape Verde „ aT ee : : Paraguay—All Stations 2 - c 21408 
L T. . 0 — ou ous - 

Brasil—P Bue e cu. es ͤ ͤ 6 Bolivia—All Stations _ .- — — 6 2 

„ All other Stations- . . 4 gj|Ohli-AllStstiong ~ = =~ —_ = —_ 6 2 

Uruguay— All Stations.. ~~ „ =.= — «= 4 6 Peru—All Stations oo = = L— — 2 € 2 


000000 


Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked Via Eastern.” е 


By Оврев, 
RIOHABD OOLLETT, Secretary, 
Вватплди Susmanpm Tauzogars Oo., Winonzstsr Hovss, Оср Broan STREET. 
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me "COMMERCIAL." . 


AS 


THE LEADING ATLANTIC CABLE COMPANY. Ж 


BRITISH COLUMBIA 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The.“ COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Pacific Raitway Telegraphs 
for all important places in Canada, from the Atlantic to the Pacifico; the ONLY COMPANY having Lines in British Columbia. The “COMMERCIAL” Company's 
Cables landing in New York Clty and near Boston connect with its OWN SYSTEM of Lard Lines, reaching all parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION ЁЁ VIA COMMERCIAL,” on use тне comPaNy’s GLOBE TRADE MARK FORMS. 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, Е.С. FREDK. WARD, MANAGER IN ENGLAND. 
BARING BROTHERS & co., LIMITED, LONDON, AGENTS FOR DEBENTURE ВТОСК OF THE COMPANY. 


HEAD OFFICE: 253, BROADWAY, NEW YORE, U.S.A. 
JOHN W. MACKAY, PRESIDENT. GEO. G. WARD, VicE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, SECRETARY. 


THE WESTERN UNION TELEGRAPH COMPANY. 


-EXECUTIVE OFFICES, No. 196, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA compriscs 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the-MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS In MEXIOO and CENTRAL and SOUTH AMERIOA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


. ALL POINTS in the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


“Via Western Union.” out dune) 


he Offi f the C 
in Great Britain are- 252. GQRESRAM HOUSE, OLD BROAD STREET, LONDON, E. o. 
* RECEIVING OFFICES: 


40, MARK DANE, LONDON, E.C. | 2, NORTHUMBERLAND AVENUE, LONDON, W.C. 1, PANMURE STREET, DUNDEE. 

21, ROYAL EXCI ANGE, LONDON, E.C. Ab, EXCHANGE BUILDINGS, LIVERPOOL. 106, GEORGE STREET, EDINBURGH. 

109, FENCHURCH STREET, LONDON, Е.С. BACKHALL CHAMBERS, BALDWIN ST., BRISTOL. | EXCHANGE BUILDINGS, LEITB. 

EFFINGHAM HOUSE, ARUNDEL ST., STRAND, 20, GORDON STREET, GLASGOW. 7, ROYAL EXCHANGE, BANK ST., MANCHESTER, 
LONDON, W.C. 10, FORSTER SQUARE, BRADFORD. 1, SIDE, NEWCASTLE-ON-TYNE. 
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ENTIRELY N EW AND ENLARGED EDITION. 
INOW RBADY, Price 9s, 


PRACTICAL ELECTRICITY: 


A Laboratory and Lecture Cour c ru с сесинен рана оп the 
F Ee of the Electrical Units 
COMPLETELY RE-WRITTEN BY 
W. E. AYRTON, F.R.S., Asso. M. Inst. G. E. 
Contents: OURRENT, PRESSURE, RESISTANOB, ENERGY, POWER AND OELLS. 
With 247 ILLUSTRATIONS. 

"By far the best work of the kind yet published.”—Electrical Review. 

CASSELL & COMPANY, Ltd., LUDGATE HILL, LONDON. 


THE QUEEN'S 


DIAMOND JUBILEE CELEBRATIONS 


NEWEST DESIGNS FOR HIGH-CLASS JUBILEE DECORATIONS. 


Theusands ef Geleured Lamps in Stock. 


PHAETON ELECTRICAL CO., 61-62, Watling St., Е.С. 


MEASURING INSTRUMENTS 


Notice to the Trade. 


CROMPTON & CO., Limited, are now making their 


NEW TYPES OF MEASURING INSTRUMENTS. 


| ALL SIZES IN STOCK. 


Reduced Prices. Liberal Discounts & Trade. 


WRITE FOR REVISED PRICE LIST TO 


CROMPTON & CO., Ld., 


Mansion House Buildings, LONDON, and Are Works, ИТТИ 
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(NALDER CRAWLEY SOAMES) 
Electrical Testing Instruments. 


This was the Instrument Gomplete, 
selected by the General Post with Scalo mounted 
Office for their Tests on 
Incandescent Lamps. on Bar, 
(See The Electrician, Oct. 2nd, 1896, p. 788). and 100-Volt 
fe к t PRICE 


Much easier to read than 
either the shadow or grease- 
spot instrument. 


N. C. S. PATTERN TROTTER BAR PHOTOMETER 


Write for Catalegues of Testing Instruments. 
THE DAVIES MOTOR Oo., Ltd., successors to 


NALBER BROS. & CO., 


16. RED LION STREET, CLERKENWELL, LON Dou e 


Demy 8vo. Fully Illustrated. Price 58., post free; abroad, 58. 6d. 


LOCALISATION оғ FAULTS m ELECTRIC LIGHT MAINS. 


By F, С. RAPHAEL. 
EXTRACT FROM PREFACE. 


“ Although the localisation of faults in telegraph cables has been dealt with fully in several handbooks and pocket-books, the treatment of faulty 
electric light and power cables has never been discussed in an equally comprehensive manner. Beyond a few short articles which have appeared in the 
technical journals from time to time, nothing has been written on the subject The conditions of the problems presented for solution are, however, 
very different їп the two cases: faults in telegraph cables are seldom localised before their resistance has become low compared with the resistance of 
the cable itself, while in electric light work the contrary almost always obtaius. This fact alone entirely changes the method of treatment required in 
the latter case, and it has been my endeavour, by dealing with the matter systematically, and as a separate subject, to adequately fill a gap which has 
hitherto existed in technical literature. Various methods of ineulation testing during working have been collected and discussed, as these teste may be 
considered to belong to the subject. I would particularly call attention to the method of testing the insulation resistance of a permanently earthed 
network, described in the book, as I think this method has not been used hitherto. Central station engineers would do well to study the chapter on 
Fault Signalling Networks, The methods therein described (by means of which the test wires in the cables are used to signal at the station the district 
in which a fault has occurred) ought to be used more oe - « « « « I trust the arrangement of the proofs of formule will be appreciated 


by practical men who use this book. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
" THE ELECTRICIAN" PRINTING AND PUBLISHING CO., Limited, 1, 2 and 8, Salisbury Court, Fleet Street, London, E. C. 


" Prioe 1d.] DAI LY (Price 1d. | Limp leather, pocket size, price 4a, 6d., post free. 
STANDARD WIRING FOR ELECTRIC LIGHT AND 


TENDERS ano GONTRAGTS. | 77 oo emi eem 


1 А The Mew London D y Керек. А со Кыл осе of рб 8 Rules, &., of the Boston Fire Underwriters’ 

Contains LL THE OONTRAOTS OP THE DAY. Union, t the сЕ e Insurance Exchange, and the Underwriters’ National Elec- 
e. Cl th, 8v * 9 е 

Including :— ELECTRIC LIGHTING. By JOHN W. URQUHART, С.Е. 


TEE ELECTRICAL AND ENGINEERING 
| Cl crown i 758. freo. 
REQUIREMENTS OF THE WORLD. | DYNAMO CONSTRUCTION. By ie SAME AUTHOR. 


Ot all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publisher | Cloth, crown 8vo, price 78. 6@., 
Subscriptions :—3 monthà, 9s. od.; 6 months, 19s. 6d. ; 12 months, 39s. ELEOTRIC SHIP LIGHTING. B y the S4 SAME AUTHOR. 
post free. Single Copies Id.. pest free 13d. i } t z { 
ADVERTISEMENT RATES ON APPLICATION. “THE ELECTRICIAN" PRINTING AND PUBLISHING CO., Ltd, 


BOUYERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, B. C. 1, 2 and 3, Salisbury Court, Fleet Street, London, E.C. 
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TELEPHONE No. 15,007. TELEGRAMS : “INDICES LONDON." 


— 
WHEATLEY KIRK, PRICE & GO 


(ESTABLISHED 1860) 


Eteotrioal Auctioneers, Valuers 


AND ARBITRATORS. | 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 
TO ELECTRICAL ENGINEERS. 
HE METROPOLITAN ASYLUMS BOARD are prepared 


to receive TENDERS for LIGHTING the Grove Hospital, Tooting-grove, 
Lower Tooting. S. W., by means of ELECTRICITY, according to Drawings, Specifi- 
cations and Conditions of Contract prepared by Mr. A. Hessel) Tiltman, Architect, 
of 6, John-street. Bedford.row, W.C.. where the Drawings may be seen, and a copy 
of the Specification and Form of Tender obtained, on and after Saturday, 12th 
June, 1897, between the hours of 10 a.m. and 5 p.m., upon payment of a deposit of 
£10 in gold or Bank of England Notes, which amount will be returned to persons 
sending in bona fide Tenders and returning the Specifications. 

Tenders, sealed and endorsed Tender for Electric Lighting, Grove Hospital,” 
maus be delivered at the Chief Office of the Board, Norfolk House, Norfolk-street, 
Strand, W. C., not later than 10 a.m. on WEDNESDAY, the 23rd June, 1897. 

The Board do not bind themselves to accept the lowest or any Tender. 


By order, 
(Signed) T. DUNCOMBE MANN, 
Clerk to the Board. 


Chief Office, Norfolk House, 
Norfolk-atreet, Strand, W. C., 2nd June, 1897. 


COSS BOROUGH OF HALIFAX. 


ELECTRIC TRAMWAYN. 
The CORPORATION invite TEN DERS for the SUPPLY of :— 


(1). GENERATORS and MOTOR-GENERATORS. 
TX ACCUMULATORS. 
8). ELECTRICAL EQUIPMENT of CABS. 
Specifications may be obtained from Mr. T. P. Wilmshurst, Borough Electrical 
застои. Foundry-etreet, Halifax, on payment of El. 18. for each section, which 
be refunded on receipt of a bona fide Tender. 
Sealed Tenders, endorsed ‘‘ Tender for „ must be delivered to me not later 
than 10 a.m. on MONDAY, June 21st. 
The Corporation do not hind themselves to acorns the lowest or any Tender. 
y order, 
KEIGHLEY WALTON, Town Clerk. 


Town Hall, Halifax, 2nd June, 1897. 


ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON INSTITUTE. 


SESSION 1897-96. 


THE COURSES OF INSTRUCTION at the Institute's Central Technical 
College (Exhibition-road) are for Students not under 16 у of. z those at the 
Institutes Technical College, Finsbury are x an ‘Intermediate Grade for 
Students not under 14 years of age. The BNTRANCE EXAMINATIONS to both 
Colleges are held in September, and the Sessions commence in October. Particulars 
of the Entrance Examinations, Scholarships, Fees and Courses of Study, may be 
obtained from the respective Colleges, or from the Head Office of the Institute, 
"Gresham College, Basinghall-street, E. C. 


ӨТТҮ AND GUILDS CENTRAL TROHNICAL COLLEGE 
(EXHIBITION-ROAD, S. W.) 


A College for er Technical Instruction for Students not under 16 p to 
become Ci echanical or Electrical Engineers, Chemical and other Manu- 
facturers, Teachers. Fees for a full Diploma Course, $25 per annum. Professors:— 
Civil and Mechanical Engineering W. C. Unwin, F. R. 8., M. Inst. C. E. 

Physics and Electrical Engineering .. W. E. AYRTON, F. R. S., Past Pres. Inst. E. E. 
Chemistry .. e е " .. Н. E. ARMSTRONG, Ph. D., LL. D., F. R. S. 
Mechanics and Mathematics .. .. O. HENRICI, Ph. D., LL. D., F.R.8. 


CITY AND GUILDS TECHNICAL, COLLEGE, PINSBURY 
(LEONARD-STREET, CITY-ROAD, E.C.) 


Provides Courses of Intermediate Instruction for DAY STUDENTS not under 14 
years of age, preparing to enter Engineering and Chemical Industries. Fees, £15 


per annum. ‘essors :— 
Physics and Electrical Engineering .. .. 8. Р. THOMPSON, D.8c., F. R. S. 
ical Engineering and Mathematics .. W. К. DALBY, M. A., B. Sc., M. L M. E. 


Mechan 
Chem R. MELDOLA, F.R.8., F. I. C. 
JOHN WATNEY, Hon. Secretary. 


and Guilds of London Institate 
чы Gresham College, Basinghall-street, Е.С. 


By LORD ARMSTRONG, G. B., F.R.S.. LL.D. 
' With Autotype Plates. Imperial 4to. EI. 10s. nett. 


ELECTRIC MOVEMENTS IN AIR 
AND WATER. 


WITH THEORETICAL INFERENCES. 
By LORD ARMSTRONG, C.B., F.R.S., LL.D., &c. 


London: SMITH, ELDER & CO., 15, Waterloo Place, S. W. 


eld Medalses 


— 


Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE, —— 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W. o. 
Telegrams, '' Turnstile London." Telephone, 65188 


OHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in “THE ELRO- 
TRICIAN " at the following low rates : 


Three Lines and Under 
Per Line After 


1s. 6d. 
ва. 


Nine Words to the Line. 
Cash must accompany all orders for advertisements inserted at these rates. 


APPOINTMENTS VACANT. 
CITY OF BELFAST. 


ELECTRIC LIGHT DEPARTMENT. 


SUPERINTENDENT OF MAINS. 

The ELECTRIC COMMITTEE have a VACANCY for the above. Applicants must 
have had experience in a cable factory, in the laying and maintenance of electric 
mains, and in the testing of meters and mains. Salary, £2. 108. per week. 

Applications, stating age, previous experience, how soon duties could be com- 
menced (wbich date mus as early as possible), together with copies of three 
recent testimonials, must be sent to me, endorsed Mains Superintendent,” not 
later than noon of SATURDAY, 14th June, 1897. 

VICTOR A. Н. McCOWEN, Electrical Engineer. 
Central занон: Chapel-lane, Belfast, 
une ‚ 1897. 


A OF EDINBURGH. 


ASSISTANT ENGINEER FOR CENTRAL ELECTRIC 
LIGHT STATION. 


The ELECTRIC LIGHTING COMMITTEE are prepared to receive APPLICA- 
TIONS for this post. It is desirable that candidates should have had practical 
experience in central station work, both in continuous and alternating current 


systems. The salary will be £100 per annum. All applications, enclosing copies of 
testimonials, should be in the hands of the undersigned before the 19th of JUNE. 
THOMAS HUNTER, W.8., Town Clerk. 
9th June, 1897. 


B ORO UG H OF SHOREDITCH. 


The ELECTRIC LIGHTING COMMITTEE of the Borough of Shoreditch invite 
APPLICATIONS for the post of SUPERINTENDENT UF MAINS. Applicants 
should have thorough practical knowledge of the work, and be well up in testing. 
Commencing salary, £2. 98. per week. 

APPLICATIONS are also required for the post of BLECTRICIAN-IN-CHARGE, 
whose duty will also be to assist the Chief Electrical Engineer. Preference will be 

ven to oue who has had experience with motor-transformers (Oxford system). 

mmencing salary, £2 2s. per week. 

Applications for the vacancies, stating 
recent testimonials, to be sent in not later 


, experience, &c., with copies of two 
JUNE 15th, addressed, 
C. NEWTON RUSSELL, 
Chief Electrical Engineer. 
Electricity Supply Station, Coronet-street, Shoreditch. 


ORTHAMPTON INSTITUTE, Clerkenwell, London, E.C. 


APPLICATIONS are invited for the following APPOINTMENTS :— 


SENIOR DEMONSTRATOR IN APPLIED PHYSICS (four evenings per week). 
PHYSICAL DEMONSTRATOR AND ASSISTANT MECHANIC (full time). 
LECTURER AND INSTRUCTOR IN ELECTRO-DEPOSITION (two evenings 


ar week). 
LECTURER and INSTRUCTOR in ELECTRO-TYPING and STEREOTYPING 


ano evenings week). 
IN: ORNAMENTAL SMITHWORK as evening per week). 


RUCTOR I 
INSTRUCTOR IN DECORATIVE METAL WORK (one evening per week). . 
Е. 


Forms of application and particulars as to salaries, @c., may ob 
writing to the Office of the Institute, St. John Street-road, Clerkenwell, London 
uns applications aro to be made in writing on or before 10 a. m. on MONDAY, 
une, 
R. MULLINEUX WALMSLEY, D. Sc., &c., Principal. 
COLLEGE OF SOUTH WALES AND 
MONMOUTHSHIRE, CARDIFF: ; 
& MECHANICAL ASSISTANT in the PHYSICAL DEPARTMENT. 


UNNE RSITY 


SITUATIONS VAOANT AND WANTED, &c. 


ACANCIES occur in High Tension Central Station, sea- 
side in Devonshire, one PUPIL, one IMPROVER, small premiums.—Apply, 
Manager, J. H. Fooks-BALE, A. I. E. E., M. S. A. Lond., Lynmouth, Devon. 


— — —B—4 


ACANCIES for one or two premium PUPILS in leadin 
Electrical and Telegraph Manufacturing Firm, near London.— For terms, &c. 
address V. P. P.,“ Blectrician Office, Salisbury-court, Fleet-street, Е.С. р 


үү REMAN WANTED accustomed to house work.—Appli- 


cations, with copies of testimonia!'s, to the ENGINEER, Central Electric 
Lighting Station, Chapel-jane, Belfast. 


c 2 
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ASSISTAN T ELECTRICIAN-ENGINEER WANTED, who 


thoroughly understands dynamos, motors, and accumulator construction and 


maintenance ; must be able to at once in London. State salary expected 


and details previous experience. Must be 3 to devote all time and to work 
1 necessary.— Address, 2599, Electrician Office, Salisbury-court, Fleet- 
) t, . 


YOUNG ELECTRICAL ENGINEER, passed appren- 


ticeship, with general knowledge, also arc lamps, desires AGE- 
зи Т 75 m electrical firm or electricity supply station.—‘‘F. 8.”, The Willows, 
under А 


Д 5 FOREMAN, re-engagement, ог to take charge of Plant ; 
oll, gas or steam. Just finished country mansion, 160 lights. Well generat- 
ing plant and storage ; 16 years references.— BRIXEY, Hooper's-court, Knightsbridge. 


ANTED, for the Fowler-Waring Cables Co., Ltd., a 

PURCHASER for our stock of CABLES to make room for enlargements. 

1,000 volts under water for a month guaranteed. Fifty per cent. off list.—Address, 
Works, North Woolwich. 


WANTED, and FOR SALE. 


ELECTRIC INSTALLATION FOR SALE, now running 
at gere Halls, Westminster. Robey z 20 Н.Р. Compound, undertype; two 
can рйашов and 40 Wood Cl ork Arc Lamps, 1,600 can 
Us, Westminster. 


WANTED, LAMP TOPS, with Platinum, Scrap Platinum, 


&c.—EDEY and Co., 29, Ludgate hill, London, E.C., and 256, Ferndale-road, 
Brixton, 8.W. 


Platinum UTENSILS, SCRAP, LAMP TOPS.—Best 


ven by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 
` Platinum sol 


А CCUMULATOR CHARGING.—C. Н. CATHCART 
and CO., having plant specially adapted for this purpose, Charge Cells of all 
and cheaply. 


e-power. 


Hive ere ik eret ial deus: et. Dorast ТА: ТТЫ 
or porary en uses, rset- ngs, ° 
‚ square, 5 Telephone No. 65,260.) e "ME 


_ THE VULCAN | 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 
(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 
Subsoribod Capital, £375,000. 


Boilers and Engines Insured and Inspected. 


Employers Insured against Claims under The Employers 
| Liabllity Act." 
Third Party Fidelity and Guarantee Insurance. 
Joint Policies issued. Individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision. 


J. F. L. CROSLAND, M.Inst.C.E., M.LM.E., Chief Engineer 
EDWARD HADFIELD, Secretary. 
Application for Agencies Invited. 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


BLAGKM AN WENTILATING 


COMPANY L'TD. 
63, Fore Street, LONDON, E.C. & Branches. 


| Manufacturer of 
ELEGTRIGAL AND PHYSIGAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON. 
CATALOGUES FRER. 


44, 


ABRIDGED PROSPECTUS. 


"HE NATIONAL TELEPHONE COMPANY, LIMITED. 


Issue of 130,766 (balance of 250,000) 5 per cent. noncumulative Third 
Preference Shares of £5 each, being the unissued balanoe of the 
&1,250,000 created and authorised by resolution of the Board of 
Directors of the 14th July, 1892. 


The Directors having decided to issue the remainder of the Third Preference 
Rhares in order to provide the necessary capital required to meet the great extension 
of the Company's business, invite subscriptions for these shares от pane tender. 

The presoutwmerket quotation for the Third Preference Shares already issued is 26 
to £6. 10s. pet Share, and the minimum price of the further issue now to be made 
has been fixed at £6. 15s. per share. 

The profits of the Company for the year ending 31st December, 1896, amounted to 
£821,606. Өз. 8d., and the payment of the Debenture interest and the full dividend 
on all Preference Shares already issued left a surplus of £202,853 168. 4d. 

The annual dividend on the issue now offered will amount to £32,001. 10s. when 
the shares are fully paid up. 

The payments in respect of these Shares will become due as follows :— 

E 10s. Od. per Share deposit on application. 
£1 108. Od. „ „ On allotment Torether with amount of premium. 
£l 0s. Od. „„ „ onthelst September, 1897. 

£1 Os. Od. „ „„ on the lst November, 1897. 

£1 Os. Od. ,, „„ on the ist January, 1898. 

Dividends on the Shares will accrue from the dates fixed for payment of the 
various instalments. 

Applicante will have the option of paying up in full on allotment or subsequently 
ор any date fixed for payment of an instalment subject to discount at the rate of 94 
per cent. per annum. 

Tenders for these Shares must be made on the enclosed form and sent in a sealed 
envelope marked outside Tender for Preference Shares of the National Telephone 
Company, Limited,” to the Company’s Bankers, Messrs. Robarts, bock and Co., 


Lub 
15, Lombard-street, E.C., or the National Bank of Scotland, Limited, 37, Nicholas- 
lane, Lombard-street, E.C., on or before SATURDAY the 19th June, 1897. 

Full торосо тау be obtained from the Company's Bankers; from Mesers. 
James Cape and Co., Stock Brokers, 81, Throgmorton-street, London, E.C. ; at the 
Company's Head Offices, Oxford.court, Cannen-street, London, E. C., and at its 
numerous branch Offices throughout the United Kingdom. 

London, 8th June, 1897. 


THE ELECTRICAL and GENERAL. ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


2&4,Penywern Road, EARLS COURT, 8. 
s 


Principal: G. W. de TUNZELMANN, B.Sc., M.I.E.E. 
Senior Instructor: О. CAPITO, M. I. E. E., M. I. M. E. 


— Ne’ 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
ENGINEERING WORKSHOP with MACHINE TOOLS 
PATTERN SHOP, &c. 


| 


CLERKENWELL, 


56, RED LION STREET, 


J. PITKIN, 
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JUBILEE ILLUMINATIONS—ELECTRICAL & LAMP DEVICES. 


Before deciding upon your Design, obtain Prices and Advice from the MAKER, 
JAMES DICKSON, Wire Weaver & Werkcr, 48, GRAY’S INN ROAD, W. G., 
WHERE AN ASSORTMENT CAN BE SEEN. 
Book Orders early to seoure dolivory. 


- 
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tHE ONLY 


DIRECT-READING 


TESTING 


IN THE MARKET. 


EVERSHED & VIGNOLES, Ltd., 


Weedfield Werks, Harrow Read, 
Telegrams: “DOROTHEA, LONDON." | О . LONDON, ИУ. 


Telephone Мо. 7064. 
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CONNOLLY BROTHERS, Ld. 


BLACKLEY, MANCHE саа, 


Telephone No. 2361. Telegraphic Address: CONNOLLY’S BLACKLEY. 


INSULATED WIRE and CABLE MANUFACTURERS. Sole Manufacturers of BLACKLEY TAPE. 
Agent for BIRMINGHAM District 


(Including WARWICK, WORCESTER, and STAFFORDSHIRE South of the Potteries), 


S J EVO М THE ELECTRICAL SUPPLY STORES, — À 
и MINORIES, BIRMINGHAM. Ne. 907. 


A STOCK of the LEADING SIZES kept at above address. 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 


Every requisite for the above, including Dynamos, Steam Engines, Boilers, 
and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., mowores, MANCHESTER, 


| Crompton 4 © Go. D | — „ 


on page rix. 


DAVEY. PAXMAN & CO., Colchester, 


Engineers and BWoilermakers. 
Speciality: STEADY RUNNING ENGINES FOR BLECYRIC LIGHT INSTALLATIONS. 


MAKERS OF Engines of of all: sizes up to 1 1,500 h.p. The “ECONOMIC” Boiler is one of the best 

————— steam generators before the public not only 

Portable and Semi-Portable Engines. for Efficiency but for Eoonomy and Dura. 

Semi-Fixed Engines and Boilers. bility. This Boller contains particularly 
Horizontal Engines. 


Vertical Engines and Boilers. 
Tandem Engines, Simple and Compound. 


good features and high qualities, and is 

BEING ADOPTED VERY LARGELY FOR 

CENTRAL ELEOTRIC LIGHTING STATIONS, 

MILLS and FACTORIES &c., WITH GREAT 

SUCCESS. 

Cornish, Lancashire, “ Essex," Vertical, Loco- 
motive, Boonomio," Safety, Water-Tube, 
Marine, and other Bollers 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Semi- Fixed Engines and Boilers. 
Compound Horisontal Pixed Engines. ———————— 
ЕЕЕ ALL RIVET HOLES DRILLED. 


Telegraph Address: * PAXMAN,COLCHESTER." Paxman's Patent Economic” Steam Boiler. BOILERS MADE UP TO 2001. WORKING PRESSURE 
Catalogue and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


а Office: 78, QUEEN оох STREET, E.O. 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


ESTABLISHED 1861—1878. 


No. 995. [ven xxix. | 


FRIDAY, JUNE II, 1897. 


CONTENTS OF THE CURRENT NUMBER. 


Contemporary Electrical Science. 
Compiled by E. E. Fournier 
Ar ан 

Electrical Testing for Telegraph 
Engineers. By J. E. Young. 
Illustrated. Continued ...... 

Armature Reaction and the 
Theory of Commutation. By 
С. C. Hawkins, M. A., A. I. E. E. 
Illustrated. Concluded ...... 

The Problem of the Small Air. 
Space Dynamo. Ву Ll. В. 
Atkinson, A. I. C. E. Шив. ... 214 

Signalling through Space with · 
out Wires. By W. H. Preece, 

C. B., F. RS. Illuetrated...... 216 

Street Electric Lighting at 
Manchester. Illustrated. ... 218 


210 


207 | 


The Working of the Telegraph 
Cable from Germany to Nor- 
way. By A. Petersen. Illus. 219 

Meetings of Scientific Societies. 219 

$стЕктїрїс EDUCATION ......... 

A New Process for Producing 
Aluminium. By John B. C. 
Kershaw, F.L.C. ............... 224 

Electric Railways and Electro- 
magnetic Induction.  Illus 224 

The Magnetisation of Needles 
for Astatic Galvanometers. 

By W. Н. Pretty. Illustrated. 226 


Correspondence ................. 227 
Trade Notes and Notices 228 
Companies’ Meetings, &c. ...... 236 


City Notes 
Companies’ Share List. 


NOTES. 
—— 

Ix another column will be found a report of Mr. Preece’s 
Friday evening discourse on “ Signalling through Space with- 
out Wires." The lecture is printed as delivered with the 
exception of the preliminary definitions and explanations 
intended to smooth the path of a Royal Institution audience 
towards an understanding of electric wave phenomena. The 
theatre, it is needless to say, was loaded to the discomfort if 
not to the danger line, and the impressive delivery of the 
lecturer was in keeping with the wizard-like nature of the 
experiments ; electric bells placed inside galvanised iron dust- 
bins and completely isolated from the outside world, ringing 
merrily in response to Mr. Marconi’s command given from 
the cellar below. 


сакаат PEE 


Мв. Preece’s lecture is an important one, seeing that in it 
the scientific world has the first public and authentic state- 
ment of the exact nature and extent of Mr. Marconi’s work in 
the land of promise, opened up in 1888 by Herrz’s epoch- 
making experimental verification of the actuality of electric 
waves, the existence and nature of which Сіквк MAXWELL 
foretold three and thirty years ago. A perusal of the lecture 
reveals the fact that we have not to do with a new ether and 
new force, as the paragraphs in the daily Press might 
have led the unsophisticated to infer. Mr. Marcon is what Mr. 
Омук HravisipE calls a “practician,” and the key-stone of 
his system of Hertzian telegraphy is his coherer.“ This 


PRICE SIXPENCE. 


consists of an exhausted glass tube containing two silver elec- 
trodes separated by a Branly layer, i. e., a mixture of metallic 
filings; the particular mixture affected by Mr. Marconi being 
96 per cent. nickel and 4 per cent. silver with a trace of 
mercury. As M. Epovarp Branty pointed out in 1890, the 
high resistance of such a mixture, brought about by imping- 
ing electric waves, can be restored by mechanical tapping. 
Mr. Marconi makes use of an automatic tapper in 
series with his Morse inker, much in the way casually 
suggested by Dr. Lopez in his 1894 Royal Institu- 
tion lecture upon ‘‘The Work of Hertz and Some of 
his Successors.” At the date of this lecture, if we 
recollect aright, Dr. Lopez was using brass filings in a 
high vacuum. It would be interesting to trace out the cause 
of the marked increase of practicality attained by Mr. MAR CON 
with his coherer; is it due to his silver pole-pieces and his 
particular nickel-silver mixture, or to his four millimetre 


vacuum ? 
Comum — 


As to the Marconi transmitter, that, as Mr. Preece stated, is 
purely a Righi radiator, with the addition either of a 112ft. 
pole surmounted by a metal cone or of a flying kite to give 
capacity, or, according to the inventor, to clear intervening 
obstacles. | | 


—— 


Мв. Preece scored an effective hit when he contrasted the 
distance of eight miles and more over which Mr. MAncOm has 
succeeded in sending signals by Hertzian waves, with the 
40-yard length of Dr. Lopes and his ‘‘rash”’ prediction of 
half a mile as the limit. But who can tell what might have 
been made out of the Lodge coherer (1894 pattern) had 
the Post Office at that date been as astonishingly and as 


creditably receptive of new ideas as it was two years later ? 


Ir has often been implied, though not explicitly stated, that 
the great range of the Marconi combination and the great pene- 
trative power of the waves used are something in the nature 
of mysteries. That they may be so we should not care to 
dogmatically deny, seeing that there is, even now, such a lack of 
quantitative data—a lacuna which we understand Mr. Man- 
co proposes to fill up when he returns from Italy—but on 
the face of it these things seem capable of simple explanation. 
It has been surmised that the great range might be due to 
the immense power employed, but as the primary of the 
induction coil in the Penarth- Weston-super-Mare experiments 
was worked by six or seven storage cells giving from 
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2 to 8 amperes at 12 volts, the power at the back of the 
waves can scarcely be invoked to explain matters. Dr. Lonag, 
when he indulged in the rash statement over which Mr. 
Preece naturally made merry last Friday, was working we 
believe with 8in. waves. Mr. Marconi, we are told, usually 
employs 48in. waves, a wave-length which not only gives a 
clue to the great range of his clever contrivance, but explains 
the apparent anomaly," to use Mr. PREEcE's phrase, that the 
Marconi relay works even inside a metal dustbin. On this 
point Dr. Lopdz's experience with his 8in. waves is instructive 
‹ 16 must be said, however, that the box must be exceedingly 
well closed for the screening to be perfect. The very narrowest 
chink permits their entrance, and at one time I thought I 
should have to solder a lid on before they (the Hertzian waves) 
could be kept entirely out. Clamping a copper lid on 
to a flange in six places was not enough. But by 
the use of pads of tinfoil, chinks can be avoided, and 
the inside of the box becomes then electrically dark.’’ And 
what applies to Lodgian waves applies a fortiori to waves 
віх times as long. But Mr. Marconi, we hear someone 
say, has sent his waves completely through two intervening 
ironclads. Very possibly. When we know the total 
thickness of iron or steel penetrated, it will be time 
enough to be puzzled. Meanwhile we wish Mr. Мавсомі, his 
apparatus and his experiments, all possible success, if only 
because the evolution from Maxwellian equations and Hertzian 
vibrations of a thoroughly practical system of telegraphy 
will prove an excellent object-lesson in the value (in the 
City sense of the term) of pure research. 

Ova readers will doubtless remember that, at the recent 
Engineering Conference at Westminster, Capt. Sankey stated 


that the use of very high degrees of superheated steam was being 


abandoned by steam users in certain parts of the Continent. 
The reason given for this was somewhat curious. It was 
said that with highly superheated steam the engine 
cylinders cracked when steam had been shut off. There 
is, however, nothing so remarkable in this phenomenon 
that it might not have been predicted by an experienced engine 
builder. An engine built for steam at 800° F. will naturally 
be subjected to damaging stresses if run with steam at 
between 600° and 800° F., and the only proper remedy 
is to build the engine to suit the temperature. To abandon 
high superheating now that its economy has been proved 
would savour of cowardice. Similar troubles were not 
unknown in the early days of gas-engine design, but have long 
been completely surmounted. Even nowadays, however, there 
is a marked difference between the piston friction of a gas 
engine when idle and when running hot, and a similar though 
smaller difference may be observed in some types of steam 
engine. Temperature changes are far greater in the liner of a 
gas engine than in any engine running on steam superheated 
according to modern practice, so that there is no inherent 
reason why the practice of using very high degrees of super- 
heat should be abandoned on account of difficulties in engine 
design. 


om 


In the current number of the American Journal of Science 


Dr. A. A. Micuexson describes an attempt to settle the ques- 


tion of the relative motion of the earth and the ether. 
result of his researches he offers physicists a choice between 


As a 


three alternatives, viz., (1) The earth passes through the ether 
(or rather allows the ether to pass through its entire mass) 
without appreciable influence; or, (2) the length of all bodies 
is altered (equally ?) by their motion through the ether“; 
or, (8) the earth in its motion drags with it the ether ‘even at 
distances of many thousand miles from its surface. We have 
not yet made up our minds whether No. 2 is given as а scale 
or standard by which to gauge the probability or otherwise of 
the remaining alternatives, or whether it is а reductio ad absur- 
dum designed to drive us to choose finally between Nos. 1 and 
8. Atany rate, the practical ground of choice is not altered, 
but remains just what it remained after Dr. Lopez and other 
investigators had fruitlessly endeavoured to put the ether in 
motion by purely mechanical means. 


Тнк method adopted by Dr. Micuetson exhibits a degree of 
ingenuity that is worthy of being rewarded by more definite 
and positive results. Light from an electric arc was separated 
into two pencils at & plane-parallel glass plate, lightly silvered. 
The two beams were reflected in opposite directions round а 
rectangular path, interference fringes being observed with the 
aid of a telescope. The length of the rectangular path was 
about 200ft., and its width some 50ft. ; and in order to remove 
atmospheric disturbances the beams were passed through 
iron pipes, the contents being exhausted to ү$ ШШ! of an 
atmosphere. By this means the position of an interference 
fringe could be located to within & twentieth of the fringe 
width. Observations made at noon and midnight would 
enable any influence of the earth’s motion on the ether to be 
detected, provided this were sufficiently large to cause a dis- 
placement of the fringes greater than one-twentieth of their 
width. But no such displacement appears to have been 
observable, and the matter remains the Sphinx's riddle that 


it has been ever since the question was first raised. 
8 


Electro-metallurgical processes for the production of alu- 
minium bid fair, in their popularity with the inventor, to rival 
the electrolytic methods for the manufacture of caustic soda 
and bleaching compounds. The latest addition to the list is 
that which is dealt with in another column by Mr. Kershaw, 
who does well to insist on the economic, rather than on 
the scientific considerations involved in Mr. Blackmore’s pro- 
cess for the production of aluminium by the electrolysis of its 
sulphide. As Mr. Kershaw points out, the cost of the 
electrical power required is very often not the sole, or even 
the prime, factor which has to be taken into account in 
estimating the chances of success of an electrolytic process. 
The cost of the materials employed and of the wear and tear 
of the plant must also be considered, and in the Blackmore 
process the latter is likely to be heavy, for carbon disulphide 
is not a pleasant substance to deal with. Mr. Blackmore 
manufactures his aluminium sulphide by an improvement of 
the method patented by Petitjean in 1857, which involves the 
conversion of aluminium oxide into the sulphide by means of 
carbon disulphide; and one of the chief points about the 
invention appears to be the cheapening of the cost of 
production of the latter substance. Instead of iron vessels 
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Mr. Blackmore has substituted earthenware ones, which are 
protected from the corrosive action of the carbon disulphide 
by being impregnated with a lead salt which becomes con- 
verted into the sulphate, and this, it is claimed, prevents the 
vessels themselves from being acted upon. This, however, is 
one of those points which can only be decided after the plant 
has stood the test of continous working on a commercial scale. 
But Mr. Blackmore's is not the only sulphide process which 
is competing for public favour; there is Bucherer’s, the 
Jaennigen process, and that of the Aluminium Industrie 
Actien-Gesellschaft at Neuhausen, the two latter of which 
were both patented in 1895, and they are in operation in 
Germany, at least on an experimental scale. In the Jaennigen 
process the carbon disulphide is reformed at the anode, while 
in the method employed at Neuhausen free sulphur is recovered 
which can be used over again, and the future progress of these 
various electrolytic sulphide processes will be watched with 
interest, because their relative success must depend largely on 
the cost of the carbon disulphide, which is a necessary reagent 
in each case. | 


Personal.— The electrical members of the Whitehall Club are 
ving a dinner to Mr. F. H. Webb on Monday next, the 14th. 
rd Kelvin will preside. 
Cable Interruptions and Repairs.— | 
Date of . Date of Repair. 


Puerto Plata—Martinique w»... Deo. 19, 1 ; 

Obidos— Parintins.............. ... Dec. 7,1896 .. — 
Aseab—Massowal „................. May 21, 1897 May 28, 1897 
Lourenço Marques—Durban ... May 29, 1897 June 6, 1897 
Grenada—Trinidad ............... June 2, 1897 — 


The c.s. “John Pender.“— While on her way to repair the 
Mozambique-Delagoa Bay cable of the Eastern and South 
African Company, the с.з. “ John Pender” ran aground last 
week. The vessel is well placed for towing off at high tide, 
and it is expected that by Tuesday next she will be again safely 
afloat. Little or no delay was occasioned to the repair, as, by 
the aid of lighters, communication was restored within 24 hours. 

Electricity and the Illumination of the Fleet at Spithead.— 
The Director of Navy Contracts has, says Engineering, arranged 
for the purchase of a large quantity of stores, which are to be 
distributed for illuminating purposes among the ships taking 
part in the naval review at Spithead on the 26th inst. The 
stores include 215,000 yards of electric cable, 40,000 yards of 
small circuit wire, 25,000 16-c.p., 15,000 8-c.p., and 50 100-c.p. 
electric lamps, besides a large quantity of electric light fittings. 

Alternate-Current Measurement.—In reference to the re- 
marks on page 172 of our last issue upon the alternate-current 
wattmeter devised by Lord Rayleigh to measure the energy 
consumed in oxydising nitrogen by means of the electric arc, 
our attention has been called to a galvanometer on the same 
principle described by Prof. J. A. Fleming on page 450 of our 
issue of August 25, 1898. Lord Rayleigh stated in his article 
in the Philosophical Magazine that an instrument of this 
kind, designed for telephonic currents, has since (since 1868) 
been constructed by Giltay. . . ." We understand that 
Prof. Fleming used his apparatus as far back as 1885 to 
measure telephonic currents. 

Lightning. —A Reuter telegram states that during a thunder- 
storm which passed over the district of Rosenheim, Bavaria, 
on Sunday evening, а powder factory near Stephanskirchen 
was struck by lightning. A large quantity of powder, 
amounting to 11,000lb., exploded, and 11 houses were 
shattered. The force of the explosion was such that large 
trees were torn up by the roots. In Rosenheim, which is 
about four miles distant from the scene of the explosion, and in 
Stephanskirchen, which is over a mile off, doors were burst 
from their hinges, and windows from their frames, and in 
some cases broken. Only one workman at the factory is said 
to have been injured, and that not seriously. 


International Submarine Telegraph Memorial.—Itis announced 
that the subscriptions to this memorial have up to date 
amounted to £7,457. 18s. 4d., which sum, together with any 
further monies received, is to be expended in commemorating 
* the leading part taken by the late Sir John Pender in the 
establishment апа development of submarine telegraphy, and 
its extension throughout the world." Опе of the objects of 
the memorial is the placing of а bust of Sir John in University 
College, and on Thursday last several members of the execu- 
tive committee visited Mr. Onslow-Ford's studio, and, we 
believe, approved the plaster model then shown. 

Electric Motors in Printing Works.—The first occasion on 
which newspapers have been printed in lreland by electric 
power took place on the 8rd inst., when the Belfast Evening 
Telegraph was printed by machines driven by three Lundell 
motors. It is curious to remark that whereas the printing 
machines were formerly driven by gas engines on the premises, 
they are now driven by electric motors deriving power from a 
gas-driven central station. The new motors were built b 
Messrs. J. H. Holmes and Co., of Newcastle, and are ah 
capable of developing 26 н.р. when run at 650 revolutions per 
minute on the 220-volt mains. 

Patent Expiring.— A patent relating to ‘Improvements in 
Electric Meters," which is of considerable interest, expires 
to-morrow. It is No. 2,922/88, and was taken out by the late 
Mr. J. E. H. Gordon. It claims the invention of ** The con- 
struction of electric meters in such a manner that the part 
moved by the electricity moves freely and independently of the 
registering apparatus, and also in such manner that the 
registering apparatus moved by clockwork or other motor 
searches at short intervals for the position of the indicator of 
the electrical apparatus, and records the sum of the lengths of 
all the journeys taken by it in its searches.’’ This is effected 
by allowing a lever to be let fall at regular intervals of time 
upon the current index, the latter being shaped in such a way 
that the distonce travelled through by the lever is proportional 
to the current. The lever is restored to its original position 
by clockwork, and, in moving back, a pawl on it engages a 
ratchet wheel, which moves the counting train of the meter. 

Obituary. We much regret to record the death of Mr. C. W. 
Earle, who died on Monday last from the effects of a fall from 
his bicycle while riding in the neighbourhood of Cobham, · 
Surrey, in company with his son. Mr. Earle's machine was 
caught in & rut, and he was thrown on his head, and never 
recovered consciousness. Previous to his association with 
international telegraphy Mr. Earle had seen much active 
service. He served in the Rifle Brigade through the 
Kaffir wars, and subsequently throughout the Indian 
Mutiny, retiring from the service with the rank of captain. 
After acting as Deputy-Judge-Advocate-General over one of 
the largest districts in India, he returned in 1864 to England, 
and in 1870 became Managing Director of the British Aus- 
tralian Telegraph Company, of the directorate of which at 
the time of his death he was the sole survivor. In 1878, at the 
time of the transfer of the British Australian Company’s busi- 
ness to the Eastern Extension, Australasia and China Tele- 
graph Company, Mr. Earle became a Director of the latter, 
and was, therefore, with the Marquis of Tweeddale and 
Mr. F. Bevan, one of the original Board of the Eastern 
Extension Company. Mr. Earle was Chairman of the 
West India and Panama Company, an old member of 
the Directorate of the Indo-European, Western and Bra- 
zilian, London Platino-Brazilian and Amazon Companies, and 
was recently elected a Director of the Eastern Telegraph 
Company in succession to the late Mr.G.G. Nicol. His sound 
judgment in all matters connected with the welfare of the 
companies with the directorate of which he was so closely 
identified made Mr. Earle a very valued colleague, and his 
loss will be deeply felt by his co-Directors. Mr. Earle was in 
his sixty-eighth year. The funeral takes place at Woking 
Cemetery at 1:30 to-day (Friday). A special train leaves the 
Necropolis siding, Waterloo Junction, at 11:45. ——We regret 
to announce the sudden death, on the 1st inst., of Mr. W. S. 
Graff Baker, at the early age of 82 years. Mr. Graff Baker was 
one of the pioneers of electric traction in this country, and his 
loss will be much felt by the electrical engineering profession. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournmer p'Ársr.] 


Residual Charges.— J. Hopkinson and E. Wilson have deter- 
mined the effect of variations of temperature upon residual 
charges and on capacity, and have traced some interesting 
connections between a perfect insulator like flint glass and an 
eleetrolyte like ice which point towards a unification of our 
ideas of conduction in general. The residual charges were 
measured, nut with an electrometer, but by means of a delicate 
galvanometer. Readings were taken from five seconds after dis- 
charge. The glass examined was blown out into a thin-walled 
flask, which was filled with sulphuric acid and surrounded 
by the same acid. The whole was immersed in an oil bath. 
Double electrodes were led into the acid both inside and 
outside the flask to avoid polarisation. The main result 
obtained was that the residual charge increases 10 or 
20 times as the temperature rises to the boiling point, 
and at the same time the rate of discharge is accelerated. 
Thus the charge remaining after 800 seconds is greater at 
60deg. than at 15deg., but at higher temperatures it diminishes 
in spite of the greater initial residue. The capacity is affected 
by temperature in а similar manner, and also by change of 
frequency. For alternations of O'1sec. the capacity of ice is 
about 80, whereas it is three or less for frequencies of one- 
millionth of a second. In the case of glass, the capacity at 
frequency 100 is somewhat more than one-half of what it is at 
frequency 7:8. As regards temperature, the capacity in the 
case of frequency 8,400 varies from 240 to 285 in arbitrary 
units for a variation of temperature from 21deg. to 122deg. 
This increase is due to the residual charges above referred to, 
and the same cause is accountable for the deviation of ice 
from Maxwell’s law. The high-frequency tests were made 
with Hertz resonators armed with sliding condensers. 

(Hopkinson and WILSON, Phil. Trans., 189, p. 109, 1897.] 


' Dielectric Hysteresis.—In a Paper on The Conversion of 
Hiectric Energy in Dielectrics,” R. Threlfall attacks the 
doctrine of dielectric hysteresis which Ricardo Arnò has been 
at such pains to formulate. It is a pity that the step-by-step 
method of the corresponding magnetic research is not 
applicable to electrostatic phenomena owing to creeping and 
air discharges. Arnd’s method of а rotating electrostatic field 

uced by the superposition of two harmonically varying 
lds eliminates a host of difficulties, but Threlfall maintains 
that the “ polarisation " of the field is anything but circular ; 
it is elliptical, and in many cases even plane. He therefore 
rotates his field mechanically. He is also dissatisfied with Arnd's 
dielectric, the carta para finata, on the ground that cardboard is а 
very heterogeneous dielectric at the best. Finally, he does 
not employ a cylinder, but a sphere or an ellipsoid, so as 
to be able to calculate the actual field to which it is exposed, 
and to reduce the results of observation to absolute electro- 
static measure. The dielectrics were suppended by quartz 
fibres, and surrounded by a glass tube. Among the substances 
used were sulphur and ebonite. The experiments showed 
that the energy loss in the dielectric, though perfectly deter- 
minate in any given specimen, is exceedingly variable in 
passing from one specimen to another. Two spheres of resin 
cast at the same time, from the same melting, may behave 
quite differently. The investigation was extended to very 
rapidly varying forces due to oscillating discharges, with the 
unexpected result that dielectric losses become either zero or, 
at least, get too small for detection at frequencies of the order 
of 107 per second. Maxwell's explanation of dielectric losses, 
which is not based upon hysteresis, suffices for most cases, 
but not for all. 
(THRELFALL, Phys. Review, 24, р. 457.] 


An Interference Galranometer.—What promises to be an 
im portant extension of the range of sensitiveness of the galva- 
nometer and of deflection instruments generally is fore- 
shadowed by F. L. О. Wadsworth, of the Yerkes Observatory, 
Chicago. The instrument is not completed yet, but experi- 
ments have been made with many of the essential parts, 


which lead the author to believe that it will be possible to 
measure currents down to nearly a trillionth of an ampere. 
The guiding principle is that of the “interferometer,” as 
shown in the diagram. Light from a luminous surface 
falls upon a plate of glass, G, which separates it into two 
beams. One of the beams is reflected twice at right angles, 
and then falls upon one of the light mirrors attached 
to the magnetic needle. It is reflected back the way it. 
came, and finally passes through G into the telescope. The 
other beam proceeds straight through G and a compensator C, 
and is then reflected upon the mirror carried by the other end 
of the needle. It travels back to G and is reflected into the 
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telescope, where it produces interference fringes with the other 
beam. The slightest motion of the needle is indicated by a 
shifting of these fringes. A displacement amounting to the 
length of a light wave is easily observed. The great practical 
importance of such a degree of sensitiveness is obvious, pro- 
vided that the instrüment can be made stable enough. This 
is secured by stiffness and massiveness of the supports, and 
by floating the stone base upon mercury. The system is sus- 
pended by a quartz fibre, and the vibrations are damped by a 
piece of silver foil moving between the poles of an electro- 
magnet, The author promises a Paper on Ultimate Optical 
Efficiency " in the Phil. Mag. shortly. 

3 [WapswortH, Jbid., p. 480.) 


The most Sensitive Arrangement оў Wheatstone’s Dridge.— 
Equality of all the resistances in the bridge only secures the 
greatest sensitiveness when the E.M.F. is constant and when 
thermal effects can be neglected. The latter are very dis- 
turbing when the bolometer is used in the bridge. A greater 
deflection can actually be attained by making the resistances 
in two arms considerably larger than those of the bolometer 


arms. This is proved by a simple experiment, due to C. D. 
Child and О. M. Stewart. The four arms of a Wheatstone 
bridge and the galvanometer have a resistance of 1 ohm each. 
Mercury cups are inserted at M and N, and additional resist- 
'апсев are put іп at Rand S of 100 ohms. each. With this 
arrangement a larger deflection is obtained than when M N is 
bridged over. 7 
[Снпр and Stewart, Ibid., p. 502.) 


Magnetism and Concussion.—That shocks have a disturbing 
influence upon the magnetisation of iron has long been known, 
but it is only very recently that their effects have been system- 
atically studied with a view to determine the exact modifica- 
tions induced in the substance. It is essential that most of 
the experiments should be made in a field of zero intensity, 
and this has been done by C. Fromme. Ніз results are definite 
and suggestive. The effects of concussion are independent of 
simultaneous bending or torsion, and also of Ње “ magnetic 
history" of the specimen. They affect the molecular magnets 
directly, probably leading to a different grouping, which 
usually implies a reduction of the magnetic moment. When 
the magnetising force is small, a specimen which has been. 
subjected to shock shows a reduced susceptibility, and especi- 
ally a reduced permanent magnetisation. Most of these 
effects of shock may be imitated by alternating currents sent 
through the magnetising coil and gradually reduced to zero. 

(FrRoMME, Wied. Ann., 61, 1, p. 55.] 
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ELECTRICAL TESTING FOR TELEGRAPH 
ENGINEERS.* 


BY J. ELTON YOUNG. 
(Continued from page 72). 


Measurement of D.R.—Passing on now to the measure- 
ment of the D.R. of cables, it may be remarked that in 
practice, even when dealing with the longest lines, and under 
the least favourable conditions, it isa quantity which, with gutta- 
percha insulation, should never be of a lower order of magnitude 
than tenths of megohms. Оп the other hand, it may be so 
great as to elude observation. For instance, in testing 2,000 
nauts of cable having a D.R. of 500 megohms per naut, we 
should get 0:25 megohm ; but if we took a yard of the same 
eore, and wished to measure its insulation, we should be deal- 
ing with no less than a million megohms, or a billion units. 

There are four methods of measuring D.R., viz. :— 

1. Direct deflection. 
2. Bridge balance. 
8. Fall of charge. 
4. Accumulation. 


The first two are, in principle, the same as those for the 
determination of conduction resistance ; they may be used for 
any moderate D.R., whilst the other two are more especially 
applicable to the measurement of extremely high values. 

e most generally useful is the direct deflection test, which 
enables the progress of absorption to be observed along with 
the value of the D.R., thus affording additional evidence 
respecting the soundness of the dielectric. 

Direct Deflection Method.—The application of this method 
to a long submarine cable is as follows:—The apparatus 


r. „ tm ee, fue, tu.. u. 


being joined up, as in Fig. 5, the battery is first connected 
by the reversing keys (K, k) and plug р, through a sensitive 
galvanometer and a standard high resistance (R) of not less 
than a quarter megohm, and the shunt (s) adjusted so as to 
bring the deflection to a convenient magnitude, say about half 
the length of the scale. The shunt and deflection are noted 
down, after ascertaining that the latter is quite constant. Any 
unsteadiness should be remedied by looking to the battery and 
connections, since when the cable is substituted for the stan- 
dard resistance the variations will become multiplied by the 
capacity of the cable. The next thing is to notice whether 
any deflection is shown by the galvanometer when the end of 
the lead J is freed and the battery applied through pi. If so, 
it should be remedied by cleaning and drying the surfaces of 
the ebonite and of the insulation near the ends of the leads. 
If this cannot be done it is noted along with the shunt value, 
and afterwards deducted from the cable deflection. The cable 
to be tested, the distant end of which has been insulated with 
care, is now put in connection with the galvanometer and 
earth by p,, and any charget it may hold first allowed 
to flow out. The resistance of the shunt is adjusted 
to а suitable value, if any be required; that of the galva- 
nometer should be the highest available. The next step is to 

* Extracted froma forthcoming work to be published by The Electrician 
Printing and Publishing Company. All rights reserved. 

T The term el " is used to elgnify both the surface and absorbed 
charges, and similarly with the term discharge in this and the sub- 
sequent peges. 


211 


observe the current, if any, which continues to traverse the 
line after we have discharged it, usually recorded as ‘cable 
current.” On long submarine lines this may sometimes be 
found of such magnitude and variability as to seriously de- 
range the test. Its sign, amount, and character are recorded, 
along with the value of the shunt, which should be the same 
as that which is about to be used for the cable readings. This 
having been done, the galvanometer is short-circuited by its 
key, and the current applied by clamping down the battery 
key, the exact moment of making contact being noted by 
means of a watch marking seconds. When dealing with 
moderate lengths of cable the galvanometer may now be 
brought into circuit by opening its key immediately, and its 
reading at the expiration of & minute will be all that is neces- 
sary to measure the D.R. In this case it should be well within 
the limits of the scale without the use of a shunt. But when 
one or two thousand miles are under test, some 15 seconds, 
more or less, according to the length of line, must be all owed 
to elapse before admitting the current through the galva- 
nometer, otherwise the mirror will be thrown over with 
dangerous violence by the prolonged rush of charge. By the 
end of 45 seconds, or less, the spot of light should be travelling 
within the limits of the scale, and precisely at one minute 
after the application of the battery the deflection is read off. 
It is again observed at the end of the second minute, and so 
on till the rate of absorption becomes so slow that & minute 
causes, practically, no further fall in the deflection. The time 
required to reach this point will depend on the length of the 
cable. Five minutes is а good average duration for routine 
tests of long cables; but on special occasions the observations. 
are prolonged for 15 or 80 minutes. Since variations in the 
** cable current" often introduce irregularity and oscillationg 
in the motion of the spot down the scale, it is advisable in 
tests thus affected to note down the deflections at the quarter 
minutes, or even six or eight times a minute if wide and rapid 
variations in the cable current are occurring. The presence 
of these will in general have been determined by watching: 


| the spot for a few minutes previous to applying the battery, 


and they must be distinguished from disturbances due to some 
unsoundness in the cable. 

Supposing it to be а five-minute test, the last reading is 
taken a few seconds before tha expiration of the fifth minute; 
immediately this has been done the galvanometer is short- 
circuited, and as the hand of the watch s the minute 
mark K is unclamped, disconnecting the cable from the bat- 
tery and putting it to earth. The rush of discharge is not 
permitted to pass through the galvanometer till 15 seconds or 
more have elapsed ; the deflections are then observed as the 
charge soaks out, for say 2 minutes. In doing this the gal- 
vanometer connections are usually reversed by means of k 
(which represents a Saunders combination reversing and short- 
circuit key), so that the readings remain on the same side of 
zero. If time permits, the cable should be left a few minutes. 
longer, to further empty itself of absorbed charge. Traces of 
residual charge will, however, remain long afterwards, causing 
the spot to be displaced stightly more or less than it would be 
by the cable current alone, according to the sign of the latter, 
which is now, by the altered position of the galvanometer 
reverser, acting in the sense opposed to that which it had 
before. The resultant deflection is noted with its sign, G is. 
short-circuited, and at the next passage of the seconds-hand 
across the minute mark the opposite battery pole is clamped 
to line. After waiting a sufficient time, and bringing G into 
circuit again, observations are taken exactly as with the former 
pole, including the discharge ог “ earth readings ” after taking 
off the current. 


Results of Deflection Method.—Proceeding to the inter- 
pretation of the results which have thus been obtained on a. 
long cable, if there has been disturbance during the test, 
owing to cable currents or other causes, the true value of the 
deflection at the end of each minute is estimated from the 
mean of those observed before and after it. If there has 
been loss on the connections, its amount, measured with the 
same shunt as that used with the cable, must next be deducted 
from the mean readings. They should also be corrected for 
the error due to cable current, unless—as is usually the case. 
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with a sound cable—the mean of the results with the positive 
and negative currents be all that is sought for; in which case 
these errors cancel each other. 

Treating the absorption as apparent improvement of dielec- 
tric resistance, the value of the latter at the successive minutes 
may now be calculated, thus :— 


D. R. of cable = = 


where R=standard resistance, D deflection through standard 
resistance, 4 deflection through cable, supposing the same 
shunt has been used for both D and d. But if the shunts 
differed, then 

Rn,D 


D. R. of cablo = ——, 
nd 


where n, n, are the multiplying powers of the shunts. The 
value of Eu is first computed, and then divided successively 
фу each edit If, as is generally the case, we wish to find 
the D.R. per naut, the foregoing must be multiplied by the 
length of the cable in nauts (L), so that чары will be the 


constant number to be divided by the various values of d. 

In the above calculation the resistances of the battery and 
galvanometer are assumed to be so small that they may be 
neglected relatively to both R and z. Taking them into 
account, the exact formula would be 


ce m (pn +B) (pta). 


where g,g, stand for the respective joint resistances of the 
galvanometer and shunts, р for that of the battery. 

The following is a specimen of the results of a long ocean- 
cable D.R. test, neglecting g and p, as may practically almost 
always be done. 

| Length of Cable, 1,866 nauts. 

R = 250,750«, corrected for temperature. 

G = 6,6840, corrected for temperature. 


= 14:226. 
1 

G+8, 

Bs 


B, = 5015, corrected for temperature, n, = 


6+8, 
8 


В, = 2,0060, corrected for temperature, њ, = = 4:806. 


D = 220 divisions. 
Positive to line. 


Negative to line. | 
Time. d. D. R per Time. d. 


D.R. per 
naut. naut. 


Megs. | Mins. C. C. 20 neg. 
1 


1,417 260 1 
, 2 232 1,466 
1,597 3 220 1,546 
1,619 4 214 1,589 
1,635 5 210 1,619 
Discharge 
| 1 44 
| 2 21 
| 38 20 


Thus the apparent value of the D.R. at the end of the first- 
minute negative to line is | 


0-25075 x 14-225 x 220 x 1868... СИР 
4:806 х 240 пето BOE пади, 


and so on; which is best worked out by logarithms, though 
the round numbers may be used in most cases and the decimals 
omitted. The percentaye apparent improvement between the first 
and fifth minutes (neg.) is evidently 


(1,685 —-1,417)100 _,.. 
ҮТ 15 4. 


There is not much use in working out more than the first 
and last of the corrected minute readings of the series. The 
first-minute value is useful in applying corrections to C.R. 
tests on long cables; while the last may be taken as the 
‘standard D.R. of the line. The intermediate ones record 


| series of readin 


the progress of the absorption, without converting them into 
megohms, and show whether it has been symmetrical, espe- 
cially when they are compared with the discharge readings. 
For, as shown in Fig. 8, if the progress of absorption has 
been steady, there should be a constant difference between the 
charge and discharge deflections after corresponding intervals, 
equal to the true earth-leakage (OC). Thus, if from the 
deflection (AB) observed after one minute’s charge, be 
deducted that (A,B,) obtained after one minute of discharge, 
the remainder should nearly equal the last of the charge read- 
ings (OD). It will differ from it by the quantity (CD) b 
which this last reading exceeded the true earth-leakage. tt 
follows from this, since ОС= АВ – A B, that the true 
dielectric resistance may be inferred from the absorption, 
if this proceeds smoothly and symmetrically, without waiting 
till it is completed. This plan is, however, not generally 
applicable to submerged cables, the smoothness of the curves 
being often broken by variations in the cable current, or other 
causes. In applying the foregoing criterion to the readings 
obtained after reversing the battery, account must be taken of 
the residue of charge remaining over from the first set (nega- 
tive to line, say). The effect of this is to make the second 
positive to line) higher than the first, by 
an amount which diminishes as this residue continues to die 
away. This is illustrated in the above example. 


D.R. by Bridge Method.— When it is not required to take 
regular observations of the absorption, the D.R. of a cable 
may be measured by the bridge method, by making the ratio 
5455 or 0 — giving a range up to 1 or 10 megohms. 
The connections would be the same as those for the usual 
bridge test (Fig. 2). When the cable current is appreciable 
the nce must either be observed to false zero, or the 
geometric mean of the true zero balances with positive and 
negative currents taken, as in C.R. testing. Unless the 
absorption be inappreciable, the resistance will appear to 
increase with the duration of battery contact. If, instead of 
the Wheatstone bridge, the Varley slides be employed, the 
increase of apparent resistance can be followed more con- 
tinuously. 

(To be continued.) 


ARMATURE REACTION AND THE THEORY OF 
` COMMUTATION. 


BY C. C. HAWKINS, M. A., A.LE.E. 
(Concluded from page 180.) 


Double-wound Armatures.— Apart from its effect in reducing 
the loss by eddy currents, since the width of each inductor is. 
decreased proportionately as the number of circuits through 
the armatures is increased, the advantage from double-wound 
armatures is analogous to that obtained from an uneven, as 
opposed to an even, number of segments. With outputs of 
large currents at low voltage, and particularly in the case of 
machines for electro-chemical work at fairly high speeds, the 
inductors will frequently work out to some number lower than 
100, involving, with а drum armature, а commutator of less 
than 50 parts. If the output be, say 1,000 amperes, the 
possible liberation of energy or of storage when one loop 
(= 500 ampere-turns) is commutated becomes very consider- . 
able, and the effect of any want of balance proportionately 
disastrous. In such cases multiple-wound armatures have 
been resorted to in practice, although the exact advantages 
which may be claimed for them do not seem to have received 
the attention which the subject deserves in technical literature. 

Like so many details in dynamo construction, the device of 
multiple winding seems to have been first used by Dr. Hop- 
kinson and Mr. Mather, of Messrs. Mather and Platt. In their 
patent No. 768, 1884, one of the claims is for the multiple 
winding of armatures and the connections of the several wind- 
ings to the commutator segments; the system is stated by 
the patentees to be applied by them to machines of low E.M.F., 
but no further account of its purpose is given. The method 
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fs illustrated by two diagrams. The first of these shows a 
Gramme ring wound with two independent helices, each 
closed on itself; there are thus obtained four parallel paths 
for the current from brush to brush, the segments of the two 
commutators being interleaved so as to occur alternately, and 
the brushes being of sufficient width to always rest upon at 
least two segments. The second diagram shows a drum 
armature wound with 64 loops divisible into four separate 
windings, making in all eight parallels; the wires on the 
surface of the armature are disposed in two layers, and they 
are represented as wound after the old fashion with the second 
half of each armature wrapped on the top of the loops of the 
first half, and thus having the disadvantage that the loops 
contain a different length of wire according as they are wound 
nearer to or further from the core. In both the above cases 
the windings are entirely independent, and each forms a com- 
plete armature in itself. 


At a later date the subject of multiple winding again ap- 
peared in the Patent Lists. In his two patents, Nos. 4,824, 
1890, and 20,840, 1891, Mr. Nebel has expanded the idea more 
elaborately. Fig. 1 of the first patent shows a drum armature 
wound with three spirals, each closed on itself. 
winding is that ordinarily used at the present day for drum 
armatures, with bar armatures and curved end-connections of 
strip copper. Starting from a commutator segment, No. 1, 
the winding forms a loop round the core, and is then joined to 
segment No. 4. As the winding advances it is in turn con- 
nected to segments Nos. 7, 10, 13, &c., until it again closes at 
No. 1. In a similar way the segments Nos. 2, 5, 8, &., and 
Nos. 3, 6, 9, &c., form successive segments of the second and 
third armatures respectively. The arrangement is, therefore, 
the second diagram of Dr. Hopkinson’s patent modified to 
suit & more modern style of drum winding, and, as in that 
patent, the several armatures are entirely distinct. Fig. 2 
introduces a further refinement. In this the winding forms 
one closed spiral, but when the brushes are applied to 
the commutator, so that each set always touches more 
than one segment, the armature is divided into more than 
the usual two parallel paths from brush to brush. The prin- 
ciple by which this end is obtained is described in general 
terms in the second of the two patents above mentioned. Let 
т be the number of inductors or active wires that would be 
required on an ordinary bipolar armature, and let m be the 
number of such armatures that are desired on the same core: 
then diminish or increase the number mr by 2 (m — 1) bars, 
and join each inductor by its end-connector to the mth’ bar 
before that which is diametrically opposite. Let the brushes 
on each side of the commutator always touch m segments, and 
it results that the winding is divided into 2m parallels, and 
that each bar need only carry 2n of the total current. Thus 
if an ordinary armature would have 40 bars, and it is desired to 
divide each of these into three, it will be necessary either to add 
to 40 x 8 120, or to subtract from that number, 2 (8 — 1) = 4 
bars, making either 124 or 116 bars in the new armature. 
Thus, assuming 116 bars with a 58-part commutator, and 
starting from segment 1, a loop is wound and its end 
connected to segment 4; thence the winding advances con- 
tinuously forwards in one direction round the armature, 
until after 19 loops have been formed, the winding reaches 
the segment next to the starting point, in this case the next 
behind No. 1, viz., No. 58; again а complete tour of the 
armature is made, taking in ents 8, 6, 9, &c., until another 
19 loops have been added, and the winding reaches segment 
57; а third time the winding advances by 19 loops round the 
armature, touching segments 2, 5, 8, &c., on to segment 56, 
whence by a final loop it returns to segment 1. Thus, asin an 
ordinary bipolar armature, all the bars are in series forming 
one continuous circuit, until by the lowering of the brushes 
on to, say, segments 1, 2, 8, and 80, 31, 82, they are divided 
into six parallel paths from brush to brush, and each bar carries 
only one-sixth of the total current. As compared with a 
system of independent parallel circuits, the advantage which 
is claimed for the above arrangement of drum armatures is 
that the end-connections are exactly similar at both ends of 
the armature since exactly the same number of bars are 
spanned by them at either end. In the remainder of the 


The type of 


patent the singly re-entrant system is also worked out for ring 
armatures, and it is explained how the method is applicable to 
multipolar machines. 

Comparison of Commutation in Double and Single-wound 
Armatures.—We may assume that the self-induetion of one 
section of a double-wound armature will be half that of a 
section of an equivalent single-wound armature; in both cases 
the section is presumed to consist of only one loop, but whereas 
in the latter case it carries one half, in the former it only 
carries one-fourth of the total armature current, and within 
the mits between which the number of lines passing through 
one loop on the armature varies according as it is carrying 
current in the one or other direction, the change in the induc- 
tion may be taken as proportional to the current. When 
moving through the same field similarly shaded off at the pole- 
tips, the rate of line-cutting for any given position of a bar on 
the armature must be exactly the same whether it forms part 
of a single- or double- or treble-wound armature. We have, 
therefore, to consider primarily the time of short-circuit, and 
this depends on the width of brush employed. 

Let c equal the number of commutator segments in a single- 
wound armature; let W equal the width of brush measured 
on the circumference of the commutator, and ¢ equal the 
thickness of an insulating strip of mica, while d is the 
diameter of the commutator. Then the distance moved 
through by a point on the commutator surface during the 
period of short-circuit is W — t, and the time occupied in 


seconds is к (№ – t), where л is the number of revolu- 


tions per second. Next, on the assumption that the equiva- 
lent double-wound armature has a commutator of the same 
diameter as the single- wound, but with twice as many segments 
and strips of mica, the joint width of a commutator segment 


and a strip of mica in the double-wound armature is та , and 


the distance moved through during the short-circuiting of one 
loop measured on the commutator surface is W Е -t; 


i.e, whereas in the former case we have to subtract from the 
width of brush the thickness of & strip of mica, in the latter 
case we have algo to subtract the width of one of the narrower 


segments with its mica, viz., ed The time of short-circuit 
is, of course, again simply proportional to the distance moved 
through, and is ES (Ж - Ea t) seconds. 
nrd 2c 
If the width of brush in the single-wound armature be equal 
to one segment and mica strip, or W =7, and the same width 


of brush be employed in the double-wound armature, then the- 
time of short-circuit in the latter stands to that of the former 
in the ratio ы t: ха. t, i.e., is nearly half, save for the fixed 


2c с 

amount t, which has to be deducted in each expression. The 
distance moved through is also rather less than half, yet the 
surplus E.M.F. that is required to pass the proper current 
through the ohmic resistance of the loop remains precisely 
the same whether the armature bars are divided into two, 
three or more smaller bars. It does not, therefore, appear 
that there would be any advantage in the double-wound arma- 
ture; yet that there is will be seen from Fig. 27. 

As compared with a single-wound armature, the cycle of 
change in a double-wound armature is only half that of the 
equivalent single-wound armature. In Fig. 27 for an even 
number of segments, diagrams (i) and (ii) show equivalent 
positions, from which it will be seen that the current-sheets 
are there identical. The double crosses or dot and circle 
indicate that the current value of the single-wound inductors. 
is twice that of the corresponding crosses and dots of the 
double-wound inductors. In the second stage (iii) and (iv) 
the current in loops I- I' and XI- ХІ’, has fallen to- 
half its old value in the single-wound armature, as shown 
by the single cross or dot ; in the double-wound loops 
1-1' and 11-11“ are crossing the neutral line and their 
current is zero, since 1 or 11 is as much ahead of the- 
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neutral line as 1’ or 11’ is behind. If the self. induction 
of the double-wound loop is half that of the single-wound, 
the complete disappearance of current in loops 1-1’ and 
11-11’ in the double-wound armature is equal to the 
reduction by half of the current in loops I-I’ and XI-XT'; 
loops I.I and XI-XI' of the second armature, shown by 
smaller Roman numerals, continue to carry their full current. 
But now the next stage brings us back to (ii), while in the 
single-wound armature the change is still going on. Hence 
the possible storage or liberation of energy is less in the 
double-wound than in the single-wound armature, and this 
has been shown to be an advantage ; the two might be equally 
balanced in the single-wound armature, but if there is any 
inequality it is righted sooner in the double-wound armature, 
and the difference may not have reached such & considerable 
amount as to cause & spark; even if there is sparking, it is not 
so violent and is distributed over twice as many trailing edges 
of segments. 

If the resultant field be unaltered in its distribution in the 
two cases, and in neither case fluctuate, commutation should 
begin and end at the same points on the circumference in the 
double-wound as in the single-wound armature, since the same 
density of resultant field is necessary (eddy-currents being 
supposed to be eliminated) to produce half the current in а 
loop of twice the resistance as the full current in the single 


(ii) 


ЕА 


(iv) 


Fic, 27,—Single-wound Armature and equivalent Double-wound Armature, 
Even number of Segments. 


loop of lower resistance. But as the segments would be few 
in number and of great width, it is probable that brushes of 
the width shown in diagrams (i) and (iii) would be inadmis- 
sible. The wide brushes of the double-wound armature are, 
however, still perfectly admissible, and they thus make a 
better use of the commutator surface, and enable its axial 
length to be reduced without causing heating or sparking from 
the current density in the brush-tips. In practice the com- 
mutator lengths of double-wound armatures are decidedly less 
than in equivalent single-wound armatures. 

Uneven Number of Segments in Double-wound Armature.— 
With an even number of segments and brushes of width equal 
to two segments in each of the two armatures, as in Fig. 27, it 
will be seen that at the instant when two inductors are added to 
each half of one armature, two are withdrawn from each half 
of the other winding. There is thus always a difference 
between the two armatures of two inductors in each half, except 
for the instant when two segments are under each brush, and 
unless these four inductors neither add to nor subtract from the 
E. M. F. of the remaining inductors, i.e., unless their E.M.F. 
is exactly equal to their C R loss, the current will not divide 
equally between the two armatures. From this consideration 
there is an advantage in having an uneven number of 


segments for each commutator, as in Fig. 28; for here it will 
be seen that one loop is abstracted simultaneously from each 
winding, leaving the number of active inductors in each 
winding always precisely equal. With an uneven number of 
segments the cycle of change in the ampere-turns of the shost- 
circuited loops is exactly the same as in Fig. 27, with an even 
number, save for the above-mentioned difference in the 
windings to which the loops belong. 

Just as in the single-wound armature it is essential that the 
resistance of each section of the winding and of the two 
halves of the armature should be аз nearly as possible identi- 
cal, so it is equally essential in the multiple-wound armature 
that the two or more windings should have the same 
resistance; otherwise the total armature current will divide 
unequally between the four or more circuits, and the brushes 
when correctly placed for one circuit will be incorrect for 
another, so that only a compromise could be effected. Yet in 


(iif) 


iv) 
Ета. 28.—Single-wound Armature and equivalent Double-wound Armature. 
Uneven number of Segments. 


practice there is no greater difficulty in securing equality in 
once case than in the other, the soldered joints in the 
multiple-wound armature being more numerous but having 
less proportionate effect on the higher resistance of the 


smaller loop. 
ee е т = 


THE PROBLEM OF THE SMALL AIR-SPACE 
DYNAMO. 


BY LL. B. ATKINSON, A.M.I.C.E. 


А Paper by Mr. W. M. Mordey is always an event in the 
electrical engineering world. There is & feature running 
through them all that makes each a starting point for much 
discussion and much thought. That feature seems to the 
writer to lie in the publication of certain experiments often 
startling in themselves, and the basing thereon of some theory 
counter to orthodox opinion; the logical connection between 
the experiments and the theory being wanting, 55 
the fact that both the experiments and the theory are sta 
with admirable lucidity. The services that Mr. Mordey has 
rendered to the electrical world may be freely recognised, but 
they certainly ly rather in the direction of his experimental 
facts than in his theoretical deductions therefrom. And it is 
because in his Papers he keeps back some facts or figures vital 
to the discussion that the discussion is prolonged for want of 
the data to really appreciate the trend of his experiments, and 
in that prolonged discussion lies the educational value of Mr. 
Mordey’s work. 

On a previous occasion Mr. Mordey has enunciated the pro- 
position that a perfect motor should have a very heavy field, 
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proportionate to the armature, and this statement was based 
on experiments with a shunt-wound motor of that description. 
The experiment showed an exceedingly good motor. The field 
was heavy, but that the two are not necessarily logically con- 
nected is evidenced by many existing examples. Then there 
was Mr. Mordey’s Paper on alternators. The proposition was 
that for parallel running an alternator should have a very 
heavy or stiff field, and an armature without any self-induc- 
tion or reaction on that field. The experiments showed that 
his alternators ran very perfectly in parallel, but no data were 
given of the reaction of the armature on the field, though sub- 
sequent information led to the conclusion that it existed in 
just about that amount which would give the best results. 

Now we have his Paper On Dynamoes," and here again 
we have a theory and some experiments, and the logical con- 
nections left for us to discuss. The theory, broadly, is this. 
We may build continuous current dynamos with only sufficient 
clearance for mechanical purposes, to run sparklessly, by 
adopting a very simple modification of an ordinary winding, 
assisted by modified brushes. The experiments relate to a 
dynamo of Continental construction—certainly of а poor type. 
The constructional data are not given, and on the results of the 
doctoring up of this machine, which certainly improved it, 
we are asked to draw logically the above generalisation. In 
the absence of the data of the experimental machine, we can- 
not discuss it, but we may with advantage consider some points 
in relation to the winding shown and the bearing it and other 
points have on the proposition recited. But first let it be said 
that Mr. Mordey hardly does credit to the present state of 
knowledge of the principles of sparkless commutation ; indeed, 
& careful perusal of his Paper has left the writer in doubt as 
to whether he really appreciates the principles on which it 
depends. We may briefly sum the matter up thus: 


An armature coil when it reaches the brush is the seat of a 
certain store of energy. This energy must be released, and a 
corresponding amount with an opposite relation as to direction 
in space has to be put in before it leaves the brush, if the 
eommutation is to be sparkless. Now there are two methods 
of doing this. We may convert the store of energy into 
mechanical energy of rotation of the armature, and again 
convert this energy of rotation into electromagnetic energy 
in the space direction we require, or we may convert the 
stored energy into heat, and call on the prime mover for the 
fresh supply of energy required. The processes are analagous 
to those existing in & heat engine, working with or without & 
regenerator, and the effect on the efficiency is the same. Yet 
in the Paper before us these two methods are discussed with- 
out one word as to the effect on the efficiency. True electro- 
dynamic reversal of the stored energy can only be effected by 
motion of the coil in an electromagnetic field, and the amount 
of that motion is clearly defined. A current of z amperes in 
the coil to be commutated produces a flux of y lines of induc- 

tion through Ше coil. When the current is reversed we have 
—z amperes and a flux – у (the algebraic signs referring to 
space direction), and the total variation of induction is — 2y. 
The necessary condition for sparkless electro-dynamic reversal 
is that by this motion we should thread 2y lines of induction 
through the coil, plus a number depending on the resistance of the 
coil and the time taken to reverse a number, generallysmall com- 
pared with 2y. Ordinary commutation with the coil under the 
leading pole, and a variable lead to compensate for variations 
in the current z and value of y, or commutation under a revers- 
ing pole-piece with а flux proportionate to z, due to а series 

inding, or commutation under the trailing pole with а 
reversed coil (Sayers winding) and a variable lead, or commuta- 
tion under a reversing pole with reversed coil and flux produced 
by armature winding (Sayers), are all solutions of this electro- 
dynamic reversal. The first of these (and Mr. Mordey’s is an 
example of it) can only be effected as long as there is & positive 
field due to the exciting coil under the leading pole, and in the 
case where the clearance is reduced to mechanical limits, say, 
0-75mm. for a 15-kilowatt machine, the ampere-turns on the 
exciting coil would be of the order 1,000, and hence the 
ampere-turns on the armatures must be less than 1,000, which 
is about one-tenth of the usual load for an armature of this 
size. Hence it is clear that the use of chord-windings will not 


allow of this great diminution in air-space if electrodynamic 
current reversal is to be maintained. 

We may now pass to Mr. Mordey’s next experiment, and his 
deductions therefrom, and then draw our own. Mr. Mordey 
illustrates (Fig. 12 of his Paper; see p. 189 of last issue) a 
brush built up of strips insulated except at the top, and 
describes how such a brush enabled the lead to be reduced 
by one-half for sparkless collection. He deduces therefrom 
that this effect arises from the reduction of the current 
in the short-circuited section, which he states may be 
‘several times the working current before the current 
falls to zero. This cau only result with a backward lead 
on the brush (dynamo) or forward lead in à motor, which 
ате unusual positions. It may be greater than the working 
current after it has become zero, if the brushes have too much 
lead; but this would strengthen, not weaken the field. Iden- 
tical brushes to those described by Mr. Mordey, built up of 
strips connected at the top only, or through resistances with 
low coefficients of self-induction, were patented by the author 
in 1886 (No. 8,003), and were used from time to time by 
Messrs. W. T. Goolden and Co. The writer has used them on 
machines which would not run sparklessly at any position of 
the brushes, and with them the brushes might be on the neutral 


line, or any position without any sparking. But, as with 
carbon brushes, which act in the same manner, the result is 
obtained at the expense of efficiency, the energy of the arma- 


ture coil is first run down in the resistance, and is then sup- 


plied by the prime mover, which, driving for an instant the 
whole current through the brush, gradually starts it in the 
coil, which is a parallel circuit to the brush. The process is 
fully described in the patent referred to. 
to is that the dynamo is as inefficient as when sparking, and 
the matter may easily be tested by running the machine with 
а motor, as the writer has done, and measuring the power lost 


But what it amounts 


Fic. 3. 


Fia. 1. Fic. 2. 


by reversing the current in this manner or by the true process. 
А variation of from 5 per cent. to 10 per cent. will be found, 


nd we cannot afford to lower the efficiency of dynamos by 
this amount. 

No doubt Mr. Mordey has done service in again impressing 
the value of Swinburne's chord-winding, and he is right in 
saying that its value was not known because it is not used 
and the writer has little doubt that it will be used, with: 
saving in the compounding coils. But it will not effect the 
revolution that rumour for some months past has been attri 
buting to Mr. Mordey. The same effect can be produced with 
ordinary windings in certain classes of machines by bringing 
the pole-pieces right up to the neutral line, and experiments 
in this direction have been made, and machines built by Messrs. 
Easton, Anderson and Goolden (Limited), designed by Mr. V. 
А. Fynn, in which the lead was а degree or two only. With 
very small air-spaces the poles can be brought very close, and 
and yet the leakage kept within moderate limits. 

In the discussion on Mr. Mordey’s Paper Mr. Sayers 
referred to the difficulty arising in small air-space machines 
from the unequal pull on the armature. This may in certain 
cases become so great that it will bend any shaft. But it may 
be met. In single field machines (Fig. 1) whether of the 
upright or inverted type, small air-spaces are out of the 
question. In double-field machines (Manchester type), Fig. 2, 
if the armature is the least out of centre on the horizontal 
line it is drawn to one side or the other. But if the poles are 
cut right through with, say, an opening five to ten times the 
length of the clearance space, the difficulty is got over. Or, 
if the coils are on poles as in machines of the ironclad type, 
Fig. 8, the difficulty is practically obviated in a simular man- 
ner. The principle on which these results arrive is simple. 
If the armature by any displacement tends to increase the sum of 
the quantity (induction x ampere turns) of all the magnetising 
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. coils it will tend to move, because electrical work will be done 
by the source of magnetising current in moving it; if by the 
motion of the armature the sum of above quantities remains 
constant, the armature will not move. 

Now in Fig. 1 the induction will be а maximum when the 
armature touches the poles at the bottom. In Fig. 2 before 
cutting it is a maximum in each coil when the armature 
touches the poles to right or left. When cut through the in- 
crease in one coil is largely balanced by a decrease in the other 
coil. In Fig.8 the same result is arrived at by cutting through 
the poles, ав any increase in induction on moving to one side 
is balanced by a decrease in the side moved from. There is 
no up or down pull, because the total induction remains con- 
stant. The writer has experimentally verified the above 
deductions in moderate sizes. 

To sum up the present position as to the small air-space 
dynamo, there is a perfect solution, viz., Ryan and Thompson’s 
dynamo with overbalanced coils on the pole-faces producing а 
reversing field on the neutral line. There is an approximately 
perfect solution for moderately small air-space machines, with 
Sayers winding, there is an improvement on ordinary windings 
for moderately small air-space machines by using the chord or 
Mordey winding. The first has not established its commercial 
value, the second only in large machines, and the third is 
probably best adapted for small machines. 


SIGNALLING THROUGH SPACE WITHOUT WIRES.* 


BY W. H. PREECE, C.B., F.R.S. 


Science has conferred one great benefit on mankind. It has 
supplied us with a new sense. We can now see the invisible, 
hear the inaudible, and feel the intangible. We know that 
the universe is filled with а homogeneous continuous elastic 
medium which transmits heat, light, electricity and other 
forms of energy from one point of space to another without 
loss. The discovery of the real existence of this“ ether is one 
of the great scientific events of the Victorian era. Its character 
and mechanism are not yet known by us. АП attempts to 
„invent a perfect ether have proved beyond the mental 
powers of the highest intellects. We can only say with Lord 
Salisbury that the ether is the nominative case to the verb 
„to undulate.” We must be content with a knowledge of 
the fact that it was created in the beginning for the trans- 
mission of energy in all its forms, that it transmits these 
energies in definite waves and with а known velocity, that it is 
perfect of its kind, but that it still remains as inscrutable as 
gravity or life itself. 

Any disturbance of the ether must originate with some 
disturbance of matter. One of the greatest scientific achieve- 
ments of our generation is the magnificent generalisation 
of Clerk-Maxwell that all these disturbances are of pre- 
.eisely the same kind, and that they differ only: in degree. 
Light is an electromagnetic phenomenon, and electricity 
in its progress through space follows the laws of optics. 
Hertz proved this experimentally, and few of us who heard it 
will forget the admirable lecture on The Work of Hertz” 
given in this hall by Prof. Oliver Lodge three years ago.t 

By the kindness of Prof. Silvanus Thompson I am able to 
illustrate wave transmission by & very beautiful apparatus 
devised by him. At one end we have the transmitter or oscil- 
lator, which is а heavy suspended mass to which а blow or 
impulse is given, and which, in consequence, vibrates a given 
number of times per minute. At the other end is the receiver, 
or resonator, timed to vibrate to the same period. Con- 
necting the two together is а row of leaden balls suspended so 
that each ball gives a portion of its energy at each oscillation 
to the next in the series. Each ball vibrates at right angles 
to or athwart the line of propagation of the wave, and as 
they vibrate in different phases you will see that a wave is 
transmitted from the transmitter to the receiver. The 
receiver takes up these vibrations and responds in sympathy 

* Abstract of a Friday Evening Discourse delivered before the Royal 
Institution, June 4, 1897. 


t This is published in an enlarged and useful form by Zhe Electrician 
Printing and Publishing Company.—W. Н. P. 


with the transmitter. Here we have & visible illustration of 
that which is absolutely invisible. The wave you see differs 
from a wave of light or of electricity only in iw length 
or in its frequency. Electric waves vary from units per 
second in long submarine cables to millions per second when 
excited by Hertz's method. Light waves vary per second 
between 400 billions in the red to 800 billions in the violet, 
and eléctric waves differ from them in no other respect. They 
are reflected, refracted and polarised, they are subject to inter- 
ference, and they move through the ether in straight lines with 
the same velocity, viz., 186,400 miles per second—a number 
easily recalled when we remember that it wasin the year 1864 
that Maxwell made his famous discovery of the identity of 
light and electric waves. 

In 1884 messages sent through insulated wires buried in 
iron pipes in the streets of London were read upon telephone 
circuits erected on poles above the housetops, 80ft. away. 
Ordinary telegraph cireuits were found in 1885 to produce 
disturbances 2,000ft. away. Distinct speech by telephone was 
carried on through one quarter of & mile, а distance that 
was increased to 1} mile at а later date. Careful experiments 
were made in 1886 and 1887 to prove that these effects were 
due to pure electromagnetic waves, and were entirely free 
from any earth-conduction. In 1892 distinct messages were 
sent across a portion of the Bristol Channel between Penarth 
and Flat Holm, a distance of 8-3 miles. 
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Fic. 1.—Diagram of Connections of Mr. Preece’s System. 


Early in 1895 the cable between Oban and the Isle of Mul? 
broke down, and as no ship was available for repairing and 
restoring communication, communication was established by 
utilising parallel wires on each side of the Channel and trans- 
mitting signals across this space by these electromagnetio 
waves. 

The apparatus (Fig. 1) connected to each wire consists of— 

(a). A rheotome or make and break wheel, causing about 260 

undulations per second in the primary wire. 

(b). An ordinary battery of about 100 Leclanché cells, of the 

so-called dry and portable form. 

(c). A Morse telegraph key. 

(4). A telephone to act as receiver. 

65 А switch to start and stop the rheotome. 

ood signals depend more on the rapid rise and fall of the 
primary current than on the amount of energy thrown into 
vibration. Leclanché cells give as good signals at 8:8 miles 
distant as 24 н.р. transformed into alternating currents by an 
alternator, owing to the smooth sinusoidal curves of the 
latter. 260 vibrations per second give a pleasant note to 
the ear, easily read when broken up by the key into dots and 
dashes. | 

In my electromagnetic system two parallel circuits are 
established, one on each side of a channel or bank of a. 
river, each circuit becoming successively the primary and 
secondary of an induction system, according to the direction 
in which the signals are being sent. Five miles of clear space 
have separated the two circuits. 

Such effects have been known scientifically in the laboratory 
since the days of Faraday and of Henry, but it is only withim 
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the last few years that I have been able to utilise them 
practically through considerable distances. This has been 
rendered possible through the introduction of the telephone. 
Last year (August, 1896) an effort was made to establish 
communication with the North Sandhead (Goodwin) lightship. 
The apparatus used was designed and manufactured by Messrs. 
Evershed and Vignoles, and a most ingenious relay to establish 
a call was invented by Mr. Evershed. One extremity of the 
cable was coiled in a ring on the bottom of the sea, embracing 
the whole area over which the lightship swept while swing- 
ing to the tide, and the other end was connected with the 
shore. The ship was surrounded above the water line with 
another coil. The two coils were separated by a mean dis- 
tance of about 200 fathoms, but communication was found 
to be impracticable. The screening effect of the sea water and 
the effect of the iron hull of the ship absorbed practically all 
the energy of the currents in the coiled cable, and the effects 
on board, though perceptible, were very trifling—too minute 
for signalling. Previous experiments had failed to show the 
extremely rapid rate at which energy is absorbed with the depth 
or thickness of sea water. The energy is absorbed in forming 
eddy currents. There is no difficulty whatever in signalling 
through 15 fathoms. Speech by telephone has been main- 
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Fia. 2.—Diagram of the Marconi Apparatus. 


tained through 6 fathoms. Although this experiment has 
failed through water, it is thoroughly practical through air to 
considerable distances where it is possible to erect wires of 
similar length to the distance to be crossed on each side of 
the channel. It is not always possible, however, to do this, 
nor to get the requisite height to secure the best effect. It 
is impossible on a lightship and on rock lighthouses. There 
are many small islands—Sark, for example—where it cannot 
be done. . 

In July last Mr. Marconi brought to England a new plan. 
Mr. Marconi utilises electric or Hertzian waves of very high 
frequency. He has invented a new relay which, for sensitive- 
ness and delicacy, exceeds all known electrical apparatus. 

The peculiarity of Mr. Marconi’s system is that, apart from 
the ordinary connecting wires of the apparatus, conductors of 
very moderate length only are needed, and even these can be 
dispensed with if reflectors are used. 

The Transmitter.—His transmitter is Prof. Righi's form of 
Hertz’s radiator (Fig. 2). 

T wo spheres of solid brass, 4in. in diameter (A and B), are 
fixed in an oil tight case D of insulating material, so that a 
hemisphere of each is exposed, the other hemisphere being 
immersed in a bath of vaseline oil. Mr. Marconi uses 
generally waves of about 120 centimetres long. Two small 
spheres, а and b, are fixed close to the large spheres and 
connected each to one end of the secondary circuit of the 
„induction coil" C, the primary circuit of which is excited 


by a battery E, thrown in and out of circuit by the Morse 
key K. Now, whenever the key K is depressed sparks 
pass between 1, 2 and 8, and since the system A B contains 
capacity and electric inertia, oscillations are set up in it of 
extreme rapidity. The line of propagation is Dd, and the 
frequency of oscillation is ОРА; about 250 millions рег 
second. 

The distance at which effects are produced with such rapid 
oscillations depehds chiefly on the energy in the discharge 
that passes. A Gin. spark coil has sufficed through 1, 2, 8, 
up to four miles, but for greater distances we have used a 
more powerful coil—one emitting sparks 20in. long. It may 
also be pointed out that this distance increases with the dia- 
meter of the spheres A and B, and it is nearly doubled by 
making the spheres solid instead of hollow. 

The Receirer.—Marconi’s relay (Fig. 2) consists of a small 
glass tube four centimetres long, into which two silver pole- 
pieces are tightly fitted, separated from each other by about 
half a millimetre—a thin space which is filled up by a 
mixture of fine nickel and silver filings, mixed with a 
trace of mercury. The tube is exhausted to a vacuum of 
4mm., and sealed. It forms part of a circuit containing a 
local cell and a sensitive telegraph relay. In its normal con- 
dition the metallic powder is virtually an insulator. The 
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Fic. 3.—Map of Locality where the Experiments were carried out 


particles lie higgledy-piggledy, anyhow in disorder. They 
lightly touch each other in an irregular method, but when 
electric waves fall upon them they аге “ polarised,” order is 
installed. They are marshalled in serried ranks, they are sub- 
ject to pressure—in fact, as Prof. Oliver Lodge expresses it, 
they cohere —electrical contact ensues, and a current 
passes. The resistance of such a space falls from infinity to 
about five ohms. The electric resistance of Marconi’s relay— 
that is, the resistance of the thin disc of loose powder—. 
is practically infinite when it is in its normal or disordered 
condition. It is then, in fact, an insulator. This resistance 
drops sometimes to five ohms, when the absorption of the 
electric „waves by it is intense. It therefore becomes 
a conductor. It may be, as suggested by Professor Lodge, 
that we have in the measurement of the variable resistance 
of this instrument a means of determining the intensity of the 
energy falling upon it. This variation is being investigated 
both as regards the magnitude of the energy and the frequency 
of the incident waves. Mons. E. Branly (1890) showed this 
effect with copper, aluminium and iron filings. Prof. Oliver 
Lodge, who has done more than any one else in England to 
illustrate and popularise the work of Hertz and his followers, 
has given the name ''coherer" to this form of apparatus. 
Marconi “ decoheres ” by making the local current very rapidly 
vibrate a small hammer head against the glass tube, which 
it does effectually, and in doing so makes such a sound that 
reading Morse characters is easy. The same current that 
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decoheres сап also record Morse signals on paper by ink. 
The exhausted tube has two wings which, by their size, tune 
the receiver to the transmitter by varying the capacity of the 
apparatus.* Choking coils prevent the energy escaping. The 
analogy to Prof. Silvanus Thompson's wave apparatus is 
evident. Oscillations set up in the transmitter fall upon the 
receiver tuned in sympathy with it, coherence follows, currents 
are excited, and signals made. 

In open clear spaces within aight of each other nothing 
more is wanted, but when obstacles intervene and great dis- 
tances are in question height is needed—tall masts, kites and 
balloons have been used. Excellent signals have been trans- 
mitted between Penarth and Brean Down, near Weston- 
super-Mare, across the Bristol Channel, a distance of nearly 
nine miles (Fig. 8). [The system was here shown in 
operation. | 

Mirrors also assist and intensify the effects. They were 
used in the earlier experiments, but they have been laid aside 
for the present, for they are not only expensive to make, but 
they occupy much time in manufacture. 

The wings shown in Fig. 2 may be removed. One pole 
can be connected with earth, and the other extended up 
to the top of the mast, or fastened to а balloon by means of a 
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Fic. 4.—Diagram of Marconi Connections when using Pole or Kite. 


wire. The wire and balloon or kite covered with tin foil 
becomes the wing. In this case one pole of the transmitter 
must also be connected with earth. This is shown by Fig. 4. 

There are some apparent anomalies that have developed 
themselves during the experiments. Mr. Marconi finds that 
his relay acts even when it is placed in a perfectly closed 
metallic box. This is the fact that has given rise to the 
rumour that he can blow up an ironclad ship. This might be 
true if he could plant his properly tuned receiver in the maga- 
zine of an enemy’s ship. 

The distance to which signals have been sent is remarkable. 
On Salisbury Plain Mr. Marconi covered a distance of four 
miles. In the Bristol Channel this has been extended to over 
eight miles, and we have by no means reached the limit. It 
is interesting to read the surmises of others. Half a mile 
was the wildest dream.* ° 

It is easy to transmit many messages in any direction at the 
game time. It is only necessary to tune the transmitters and 
receivers to the same frequency ог “ note.“ I could show this 
here, but we are bothered by reflection from the walls. This does 


* The period of vibration of a circuit is given by the equation T — 
Ож VKL, во that we have simply to vary either the capacity К or the so- 
called "self-induction" L to tune the receiver to any frequency. It is 
simpler to vary К. 

Unfortunately at present we cannot detect the electromagnetic waves 
more than 100ft. from their source."— Trowbridge, 1897, “What is 
Electricity," page 256. 

“І mention 40 yards because that was one of the first out of door ex- 
Fériments, but I should think that something more like half a mile was 
nearer the limit of sensibility. However, this is a rash statement not at 
present, verified," —Oliver Lodge, 1894, “ The Work of Hertz," page 18. 


noi happen in open space. Tuning is very 
easy. It is simply necessary to vary the 
capacity of the receiver, and this is done by 
increasing the length of the wings W in 
Fig.2. The proper length is found experi- 
mentally close to the transmitter. It is 
practically impossible to do so far away. 

It has been said that Mr. Marconi has 
done nothing new. He has not discovered 
any new rays; his transmitter is compara- 
tively old; his receiver is based on Branly's 
coherer. Columbus did not invent the egg, 
but he showed how to make it stand on its 
end, and Marconi has produced from known 
means & new electric eye more delicate 
than any known electrical instrument, and = 
a new system of telegraphy that will reach — 
places hitherto inaccessible. There are a r 
great many practical points connected with е 
this system that require to be threshed out . 
in a practical manner before it can be placed “ ™ * 
on the market, but enough has been done 
to prove its value and to show that for 
shipping and lighthouse purposes it will be 
a great and valuable acquisition. 


STREET ELECTRIC LIGHTING AT i 
MANCHESTER. | 
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Towards the end of last year the Electric 

Works Committee of the Manchester Cor- 

poration decided to make an experiment | 
in street lighting by means of arc lamps, f 
and instructed their engineer, Mr. C. H. | 
Wordingham, to advise them as to which | 
portions of the City would be the most | 
suitable for the experiment. Three open [ 
spaces were decided upon, viz., Albert- | 
square, which bounds one side of the Town : 
Hall; Piccadilly, which is a very fine open | 
thoroughfare, on one side of which is the | 
Royal Infirmary; and St. Ann’s-square, E 
which may be called the Manchester 
Regent-street. It was felt strongly by the 
engineer that from the beginning the 2 
electric lighting of the streets should be AK 
done on commercial principles, and there- 
fore in his report he did not recommend ow 
making а large display of light, but rather Te 
the provision of a better illumination at 
about the same cost as the then existing 
gas. Accordingly, in Albert-square the 
illumination is aboutseven-fold, in Piccadilly 
three-fold, and in St. Ann's-square five- 
fold that afforded by the older system. In 
Albert-square twelve 10-ampere Brockie- 
Pell lamps are fixed. They are so arranged 
that six can be extinguished at 11 p.m. and 
the remaining six left burning. ‘They are 
supplied from the ordinary 5-wire network, 
and the switches are fixed in thebase of 
one of the pillars. Only two switches are 
used, and they are operated by the ordinary 
gas-lamp lighters. Although there is thus 
the utmostsimplicity in working, the connec- 
tions are somewhat complicated. When all 
lamps are alight, eight burn in series on 400 
volts being connected to the two outer distri- 
butors, while the remaining four are con- 
nected between the middle conductor and 
one outer, When half the lamps are extin- 
guished, the six left alight burn in serie on 
800 volts across one outer conductor and one of the inter- 
mediate conductors. The arrangement adopted is very 
economical in wiring, and secures efficient burning. The 
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pillars, as will be seen from the корша sketch, are of 
substantial and elegant design, the lamps being fitted within 
canopies. | 

In Piccadilly six Crompton-Pochin arc lamps are fixed, four 
being attached to overhanging arms, the object being to throw 


the light forward to the roadway, as the whole of the lighting: 


is done from one side of the street. The remaining two lamps 
do not overhang, but are placed in crutches. These are each 
fixed in a refuge. 


connected six in series on 800 volts, being connected to one 


outer conductor and one of the intermediate conductors. After 


the two are extinguished the remainder burn on 200 volts 
between the middle conductor and one outer. In St. Ann’s- 
square two Brockie-Pell lamps, connected in the ordinary way 
to a 100 volt circuit, are fixed. 

In all cases the lamps are guaranteed to burn 40 hours, and 
each is provided with an automatic cut-out. | 

The street lighting was inaugurated, and the various groups 
of lamps were turned on, on Thursday, May 20th, by the Lord 
Mayor, and by Alderman Gibson (Chairman of the Gas Com- 
mittee), Alderman Higginbottom (Chairman of the Electric 
Works Committee), and Councillor Phythian (Deputy-Chair- 
man of the Electric Works Committee). They all started up 
without a hitch, and the effect was very satisfactory. 


THE WORKING OF THE TELEGRAPH CABLE 
FROM GERMANY TO NORWAY.* 


BY ALBERT PETERSEN. 


А three-wire telegraph cable was laid in the year 1877 from 
Hoyer in Germany to Stólsvig in Norway. Through land-line con- 
nections one wire established a direct communication between 
Arendal (Norway) and Hamburg, and the second wire was used be- 
tween Christiania and Hamburg and Berlin, through translators at 
Arendal and Hamburg. The third wire was not used for several 
years ; subsequently it was employed for the traffic from Arendal 
to Berlin, through a translator at Hamburg, and the second wire 
was used only between Christiania and Hamburg. At first the 
Morse continuous-current system was used with weak curbing cur- 
rents, Post Office standard and Siemens relays being the receiving 
instruments. Filty Meidinger cells were used as порои battery, 
and thirty for the curbing battery. So long as overhead lines were 
used in connection with the cable everything worked well, but so soon 
ав the German overhead wires were replaced by underground wires 
it was found that the E. M.F. of the battery was too small, and yet 
this could not be increased on account of the disturbing effects of 
induction between the individual wires of the cable. 

The line from Arendal to Hamburg was made up as follows :— 


Ohms. 


— | Miles. m.f. 
"-—Ó——— os — —— DCN 1 — — 
Land-line, Arendal.Stólsvig ............ 6 70 
Submarine cable, Stwlsvig-Hoyer......| 291 5025 
Underground cable, Hoyer-Kiel ...... | 92 1205 128 
5 „  Kiel-Hamburg ... | 61 697:5 
| 450 | 49975 128 


Thus the total KR for this line came to 639,680, which is half that 
of the 1880 trans-atlantic cable between Ireland and Newfoundland. 
It was therefore natural that the transmission should be bad with the 
instruments mentioned above, and therefore а new arrangement 
was tried as follows : The 70-cell sending battery was strengthened 
and the curbing battery was replaced by а rheostat connected as а 
leak between the central spring of the key and earth. The extra- 
current through the rheostat was intended to neutralise the dis- 
charging current, and at the same time to servo as a weak curbing 
current. In addition, a Morse ink-writer was connected parallel to 
the relay in auch a way that, as soon as the armature of the Morse 
lostrument was attracted, a resistance equal to the resistance of 
the relay coils was connected in parallel with the latter. Thus at the 
first moment the relay received the full line current, but after a 
short interval of time this current was reduced to half its original 
value. Although this system is a very valuable one for short cables 
it was not sufficient in this case unless the line battery was con- 
siderably strengthened. The working might have been improved 
by using more sensitive relays, but it was preferred to change the 
system on the two wires to a double-current Morse system, 
and to use the Wheatstone automatic on tho third wire. This is 
not possible without special arrangements if a fairly high speed 
with the Wheatstone automatic be aimed at; for the outgoing 


Abstract of an article in the Lcktrotechnische Zeitschrift, translated 
from the Tel cgrufadet. 


The lamps are so arranged that two can be 
extinguished at 11 p.m. When all are burning the lamps are. 


current induces such strong currents in the other conductors, that 
every incoming current on the latter is strongly affected. On the 
other hand, an incoming current in one conductor has no great 
influence on incoming currents in the other conductors. Thus the 
induction at Arendal is not disturbing when Arendal is receiving 
from Hamburg on all three wires. But, if Arendal is receiving on 
one line and sending on another, the induction is noticeable. 

A method devised by Messrs. Dresing and Gulstav, of the Great 
Northern Telegraph Company in Copenhagen, was used to destroy 
the mutual inductive action of three wires in the submarine cable. 
The connections are shown in the diagram. While key No. 1 is 
sending current into the wire corresponding to it, current is sent 
simultaneously through the 0-7 microfarad condenser and the 
7,300 ohms retardation coil to the point T. From here part of 
the current flows through the 300 ohm resistance to earth, and 
part through the 20 microfarad condenser (shunted by 8,000 ohms) 
and through the relay which is connected to the second wire of the 
cable and is at that moment receiving. The direction of this 
current is opposed to the direction of the current induced in 
wire 2 by the current in wire 1, and the relay is therefore un- 
influenced by either. The values of the resistances and capacities 
have been determined by trial, and during the year and a half 
that the new system has been in operation the induction dis- 
turbances have been quite removed. The lines on the German 
side of the cable only run in the same cable part of the way, and no 
eee against inductive disturbances are used on 
that side. 


. Relay 
OG 
€ 
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Accumulators are now used as battery power ; 100 volts on the 
Hamburg-Arendal line, 60 volts on the Berlin-Christiania line, and 
120 volts for the Wheatstone on the Hamburg-Christiania line. 
The maximum speed of working on the latter is 45 words per 
minute from Christiania to Hamburg, and from Hamburg to 
Christiania 32 words per minute. By avoiding the underground 
cable from Hamburg to Hoyer these speeds were increased to 50 
and 42 words a minute respectively. The first-mentioned speeds 
are, however, ample for 800 to 900 telegrams daily. The change 
to double current working has so improved the conditions that 
about 2} times as much traffic as formerly can be despatched 
through the cable. 

u — .... 


MEETINGS OF SCIENTIFIC SOCIETIES, ёс. 


(To-day) FRIDAY, JUNE 11th. 
PuysicaL SocrETY. 
ó p.m. Meeting at Burlington House. Papers to be read : 
(1) “The Effect of Sea-water on Induction Telegraphy,“ 
by C. S. Whitehead. (2) A New Definition of Focal 
Length and an Instrument for its Determination,” by 
T. H. Blakesiey. (3) On the Decomposition of Silver 
Salts under Pressure," by Dr. J. E. Myers and Dr. F. 
Braun, (4) “On a Method of Determining Magnetic 
Hysteresis Loss in Iron Strips, by Dr. Fleming, F. R. S. 
SATURDAY, JUNE 12th. 
INSTITUTION OF ELECTRICAL ÉNGINBERS. 
Students' visit to the Works of the India-Rubber, 
Gutta-Percha and Telegraph Works Company. Catch 
9°40 a.m. train from Fenchurch-street. 
TUESDAY, JUNE 15th. 
INTERNATIONAL CONGRESS ON TECHNICAL EDUCATION. 
11 a.m. and 2.30 p.m. Meetings at the Society of Arta Rooms, 
John-street, Adelphi, and at the Meeting Room of the 
London School of Economies, 10, Adelphi-terrace. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
9 p.m. Conversazione at the Natural History Museum, 
Cromwell-road, S.W. 
WEDNESDAY, JUNE 16th. 
INTERNATIONAL CONGRESS ON TECHNICAL EDUCATION, 
II u. . and 2.30 p.m. Meetings. 
Roya. Society. 
9 p.m. Annual Conversazione at Burlington House. 
SOCIETY OF ARTS. 
9 p.m, Conversazione at the South Kensington Museum. 
THURSDAY, JUNE 17th. 
INTERNATIONAL CONGRESS ON TECHNICAL EDUCATION, 
IIA. n. und 2.30 p,m. Meetings, 
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SCIENTIFIC EDUCATION. 


The subject of education, like the poor, is always with us; 
but. although philosophers, from Socrates and Praro to 
Spencer and Ruszin have endeavoured to instil into the public 
mind its proper aims and methods; the practice of the art of 
teaching, the choice of the things which are taught, and the 
results of it when done, cannot yet be regarded altogether 
with satisfaction. Modern education," says JohN Rusk, 
“for the most part signifies giving people the faculty of think- 
ing wrongly on every conceivable subject of importance to 
them." Probably it would be more correct to say that it does 
not give them the faculty of thinking enough or even at all, 
and that apart from the clumsy and ineffective amateurism of 
much teaching, which results in labour spent to mighty little 
purpose, one great fault in it is that it does not achieve 
the result of making correct judgment the predominant 
faculty of the mind. Every educationalist whose opinion is 
worth having has expressed in some form the view that the 
primary aim of education is the advancement of the social 
organism, and that the first duty of it is the harmonious 
development of all the best powers of the individual, and then 
to give such direction to these as shall best serve the highest 
interests of the race. 

One of the important elements in education is, therefore, 
obviously the power of drawing full and true iriferences from 
facts or principles ; and a subject becomes a useful educational 
one if it affords a means of training this power. Hence it is 
that the study of the chief of the exact sciences, namely, 
mathematics, has always held a prominent position in teach- 
ing, because in it the results of reasoning can be immediately 
brought to test, and if faulty exposed. The aim of the teacher 
should not, however, be to acquaint the student so much with 
the past results of the labour-saving machinery of mathematics 
as to compel him to an independent exercise of his thinking 
faculty, and to show him how the results of that thinking, 
whether right or wrong, can be subjected to test. 

In the study of the physical sciences we have another power- 
ful educational agent of the same kind, and one in which a 
check can be put upon right or wrong reasoning by the aid of 
physical experiment. This last department of knowledge 
possesses as an educational weapon some advantages which 
do not exist in the case of pure mathematics. The insight 
into natural phenomena is a strong interest in itself, as а 
gratification of a kind of superior curiosity to know the 
insides of things and how they work, and in addition 
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Boor (G.) and Oo., I and 2, Artillery-lane Bishopsgate-street Without, Е.О, 15 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
FOR 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER" contains the latest and most 
authentic iuformation on all subjects connected with Engineering enterprise in 
India and the East. 


Correspondence invited on any subject which may be of interest to the profession. 
RATE OF SUBSCRIPTION (payable in advance, including a copy of 
N 
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the INDIAN AND EASTERN ENGINEER'S DIARY, and postage) :— 
INDIAN RATE, Yearly ... Rs,20 | ЕНСЦЗН RATE, 5 403 
Pablished at 137, Canning ,, : OTT AH. 
LONDON OFFICE: 28, Victoria Strest, We er, S. W. 
INDIGESTION, WIND, BILE, NAUSEA 


(= DYSPEPSIA + DEPRESSION - APPETITE x LASSITUDE), 


HALLOWEEN. 


A PURE AND HARMLESS CORDIAL, AND A SPLENDID PICK-ME-UP, 
A BOON TO JADED WORKERS AND THINKERS. 


„Of all Chemists, in Bottles, 18. 14d.; 2s. 9d., and 48. 6d.; or of the 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, E. C. 
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DORMAN & SMITH.—CAUTION. 


|" has been brought to our notice that SWITCHES аге being put on the market by several Firms 

which, in general appearance, are a remarkably close copy of our No. 72 Type. it will be found, 
however, on careful inspection, that the Switches in question are without our Patent Non-Percussive 
Cam Action, and а!$о that the metal parts are attached by means of screws tapped into the porcelain, 
and not by means of our Patented System of Metal Pins inserted in the edge of the base. We would 
caution our friends, if they wish to obtain the same durable article which they have previously used, 


to buy direct or to use due caution in buying. 
| DORMAN & SMITH. 


ood Є aa 


TME 

& AUTOMATIC 
STANDARD SCREW „ 
COMPANY МЕБЕЛЬ - de ä 
МА LI FAX І CANNOT BE EQUALLED. 


HOUSE’S 
If You Want to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY WATERPROOF 
SEND SIX STAMPS FOR BELT-DRESSING. 


PHILLIEP’sS Life of Belt is Lost by Neglect. 
MONTHLY MACHINERY RECISTER, 


:BRipcE House: 
18t Queen Victoria 57, 


| омоом. E.C. 


me 


No Belt can Slip. 
A FREE TRIAL. Write for Circular. 


4 CAN APPLY т 
| Ro Сваскуцс 


Newport, Mon., Are HOUSE'S 
THE BEST MEDIUM. = Lexar ЕЕ 
The Largest Stock of Miscellaneous Machinery in о Ё | ELECTRIC CEMENT CO., Ld. 
ingdom, Ready for Prompt Delivery. LIVERPOOL, 
Classified Index to Electrical Trades— continued. 
. PLANT, PAGE | ELEOTRIO GAS LIGHTERS. PAGE 
Easton, Anderson & Golden, Broad Sanctaary-chambers, Broad e | Edison and Swan United Electric Light Company, Ediswan-buildings, 3 
S. W. Works: Erith, Kennt ̃ 10 Snoen eee B. O., and Branchen sees 6..6. 
Muirhead & Co, 51, Ola Broad: street, E.C.; and Elmer's End, Kent ...... 17 General Electric Oo., 69 & 71, ‘QueenVictoria-st London,B.O; @Salferd . 
Pulsometer Engineering Co,, Nine Elms Iron Works, London, S. W. . . 2| ELEOTRIO LIGHT CONTRACT ORS, 
CONDUITS. Brush Electrical Eng. Oo., 42, Queen Victoria-street, London, Е.О. ........ 
Crompton & Oo. „Mansion House-buildings,London ,E.C.; and Chelmsford 19, 24 Crompton & Со. , Mansion Ho use-buildings, London, E.C.; ; and Chelmsford 19, и 
Doulton and Co., Lambeth, London, S.. 4 F. 25 Davy Electrical Construction Со., 15, Victoria- street, Westminster, 8.W. 
General Electric ieCo. 69,71 & = Queen Victoria-st., London, E. C.; & Salford.. 25 Baston, Anderson & Goolden Brod Sanctu ary- .chmhrs, Broad Sanctuary,8 W. 40 
Johnson and P rd 14, Union-ot., Old Broad-st., London ; & Chariton, Kent 1,16 Elec. Power Storage Co. d, Gt. Winchester-st, London, E.C., and Millwall,B . 40 
Laurenoe, Scott an Co., тея Works, Nor win 2| Henley (W. T. Tel. W orksCo, oi gr gli ta Gar pee Nr ET Woolwich 1 
E Pr PL UMBAGO. .  Jehnson b P s. 1. Unios-et..Old Broad-et. Lond.. I. C. A Ohariton,Keat 1, 16 
Carbon 8 үш Latsbesh Pottery, Westminster, S, W... 33 Laing, Wharton and Down, 82a, New Bond-street, London, W. .............. 96 
Doalton and Со. th Pottery, London, 8. J.. 25 Laurence, Scott and Co., Gothic Works, Norwich .......................... 2 
OUTS. Mather and Platt, Salford Ironworks, Manchester Н 
Berend (O.) and Оо. "Салоса House, hall-avenue,London,E.O.....—. 13 Bax (Julius) and Co., bo., Bidgmount street, , Btore-8treet, London, W.C........... 
Dorman and Smith, Manchester; and 04, Oross-road, London, W. C. 27 Siemens Bros, & Co., 12, Queen Anne's-gate, London, f. W.; а Woolwich, Kent % 
Edison and Swan United Bleotrio 12 5 Company, Ediswan- buildings, 0, ELEOTRIO MINE EXPLODERS. 
Queen-street. rae ranches 3} Siemens Bros. & Co., 18, caen anus т саа London, . W.; & Woolwich, Kent 6 
General Electric Co. 0.89, 1488.6 SUE rr tai '&BaMord.. 35 | ELEOTRIO MINING MACHINERY 
Laurence, Scott and Caring 0 Norwich ` = = = = => -————— 2 n, Andersona Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
Salenev Н. ой and Oon Gothi Oross-road, London, W. 0.29 САГА orks: Erith, t е неад 40 
ште ет Мше MS Edison Ay Swan United Electric Light Company, Eijiswan-buildings, л, : 
Sanitas Co., Three Colts с Bethnal Green, London, II. . 82 . London, E. C., aud Branches 33 
DYNAMO BRUSHES. General Electric Со.. 69,71 & 88, Queen Victoria-st. London, B. C., & Salford, - 25 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, оо TRAMWAY ‘SUPPLIES. 


and J. M., 86, rene“ et. , Westminster, London. S. W. . 17 


Queen-street, Lon hes 53 
General Electrio Co., 69 ‚11 & 88, Queen Victoria-st.,London,E.C.; & Salford. 25 ENGINEERÓ & and CONTRA OR 
RS. б Brush Slectrical Engineering Oo., 49, тн Victoria-street, a ondon; E. CO. 
ng 


Brush Electrica] Engineering Co., 49, Queen Victoria-street, London, E. C.. Chamberlain and Hookham, New mew-street, Birmi: m— E 
Chamberlain & Hookham, New Bartholomew. street, Birmingham  ........ 14 Chloride Electrical зове Syndicate, 80, Victoria-street, London, 8.W..... 11 
Clarke, Chapman and Co. ,Gateshead-on-Tyne ; and 50, Fenchurch-st.,London 10 Clarke, Chapman & Co., N eweastle-on-Tyne, & 50, Fenchurch-st., Londo Е.О. 10 
Crompion Co. „Mansion House-buildings, London, E.C.; and Chelmsford 19,24 Connolly oat peel ee Wa Manchester. Agent: C. F. Quicke, ТЗ, Finsbury- 
Crypto Works Co., Clerkenwell-road, London, E. CCCOOwwꝛʒ . 14 pavement, London, E. oo «é 24 
Davy Elect ‘ical 8 Co., 16, Victoria-street, Westminster, В . 82 Crompton & Co., Mansion House-buildings, London, E. O., and Chelmsford. 19, 24 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad "ee DES Davy Electrical Construction Company, 15, Victoria-st., Westminster, 8, W.. 32 
S.W. Works: Erith, Kenn... 40 Easton, Anderson & M rur Broad Sanctuary Chambers, Broad Sanctuary, 
Edison and Swan United Electric Light Company, Ediswan- эш, 86- m S. W. Works: Erith, Kent.. 22 
Queen-street, very E.C., and Branches 82 Electrical коте Stor. 61. Winchester-st., London, B. O.; & Millwall, B. 4 
General Electric Co., 69, 71 & 88, Queen Victoria: gt., London, E EC. A Salford.. € Henley's(W el. Work. „N, i ndon,&N.Woolwich 1 
Holmes (J. H.) and Go., Newoastie-on- e; and 17, Soho-square, London, W. Johnson & P 4, Union-of, 014 Broad-st, London, Е.С; «сми н. 1, и 
Johnsonand Phillips,14, Union-ct., Old Broad-st. „London ; & Charlton, Eont], Т Laurence, Soott ad бо., Gothic Works, Norwich .............-.. co^ e 
Laurence, Scott and Co., Gothio Works, Nail ‚зе, m ов Mather and Platt, Salford Ironworks, Manchester 24 
Mather and Platt, Salford Iron works, Manchester E. Mavor and Coulson, 47, King-street, Mile End, Glasgow .......: 0 25 
Siemens Bros. & Co., Rasen Anne’ с тебе London. S. F.; & Woolwich, Kent 6 Nalder Bros. and Co., 16, Bed Pon аө, Clerkenwell, London, EQ. ...... 20 
EBONITE AND VU NITE. Н ‚ J. H., 48, Skioner-lano, L SUSAN be VV CT RRQAM S VPELAN ETE MEER Ea M , 10 
Indis Rubber C.Co., F. Winter,188, London Wall , Wood-st., London 8 meter And roe Co., Nine B Elms Iron Works, London, S . 2 
Mossley (D Já: .) and Sons , Ohapel Field Works, Ardwick, Manchester . . . 18 Зе amine) ane Со unt-street, Store-street, London, W. O. 98 
ELKOTR ELLOS. Siemens Bros. & Co. ‚19, n Anne’s-gate London 8. W.; & ‘Woolwich, Kent 6 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, ENGI на PACKING. 
Queen- London, E. O., and Branches .....s.cccccscceccccnccccscese 82 United Asbestos Company, Dock House, Billiter-street, London, I. O. 15 
T Manniecturing [p nay erate че 1 1 1 Qi ee el eden 1 eering О » Queen Victoria-street, London, Е.О... 88 
y, near n; an ueen o. een 0 ndon —. 
E.C,,an 5 ои, Bumsted à and Cha Chandler, Canaock hano Engine Works, Hednesford, Staffs..." 18 
Western дезин Oen. еее don ECO. 16 Сане баева йокту & 50, Fen nchuroh-st., London ^ 


ELEOTRIO 8. d 'j and 10, St. Bride-st, London, E. O. 
Chamberlain & Hookham, New Bartholomew-street, Birmingham . 14 — — A Colohester ; and. 78, Queen Victoria-si.,London,B.O. 34 
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ENGINES—(continued). PAGE 
Easton, Anderson & соон; Broad 8 inctuary Chambers, Broad Sanctuary, 
B. W. Works: Erith, Ken 6 6 6 6 „ 6% „„ 66 „% „ „% %Lg o 6 о о сооосоососо оо о е (KEZES сь о0о 0000 оо 
Mather and Platt, Salford 159 N "m — pm 
Bansomes, Sims, ү" Jefferies, I 
Robey and Co., Globe Works, 


ENGRAVERS AND DIVIDERS, 
Braham, A. & E., Bridge House, 181, Queon Victoria-street, London, E.C.... 
EXPANSION SHEETING AND RINGS. 
United Asbestos Company, Dock House, Billiter-street,London, B.O ...—.. 15 


FIBRE. 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester. 18 
Mossos and Mitchell, 69-71 Ohiswell-street London, E. O. = = = == =-=- 83 
nm s ELEOTRIO LIQHT. 
& Oo Manston a Bonae buitines, London, E.C., and Chelmsford 19, 24 
Аа зру АА Manchester; and London and Gi WWW у, 
Edison and Swan Gaited Ki Electric Light Company, Ediswan B , 86-87, 
чм анов London, ey and Branchen e... 33 
General Hlectric Co., 69, 71 queen Victoria-st., London, E.C. ‘Salford. 95 
Johnson & Phillips, 14, ШМ ton, Kent. 1, 16 


Old Broad-st., London; & Chariton 
вц, New Bond-et, London, a e 86 99 
n on, een Pe HERAS] 
- Caring Cross- 5 ; and 11, Queen 


слава Liv FCCFFCFFCCCCCCCCCCCCCCCCCC E 1 
Western Elesisie Ca., nb, Coleman-strec 


street London, R. 00. 3 16 
N SORTENS; 
Berend (О. 2 Dunedin House, Basinghall-avenue, London. E. C. 13 
позвана ( р.)& Son, 58 Mortimer-street, London, MMMüœ:ũ en 2 
йк ое 67, ngdon-road, London, E. C. 
Ed‘son & Swan United Electric Light Company, кина ban dngn; Ten 
Queen-street, London, E.C., and Branches ................ ETC. 
T.aurence, Soott and Co.. Gothic Works. Norwiob .. .. =. — — = oo =o о 2 
General Electric Oo., 69, 71 & 88, Queen Victoria-st., London, "EG. » & Salford 25 
GAS LIGHTERS (ELECTRIC) ). 
Edison and Swan United Electrio ng Company, Ediswan-buildings, 86-97, 
Queen-street, London, E. O., and Beanches  ........... 2 
Genera! Electric Co., 69,71 & 88,QaeenVictoria-st. London, fl. C., 74 Salford 15 
GENERATORS. 
Cox Thermo-Electric Co., The Cox Laboratory, St. Alban's. Herts ...... sia: 8 
QLOSES AND SHADES. 
Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, E. ............ Il 
M ester; and Londonand Giasgow  ...........-- . 9i 
82 
25 


Laing, Wharton and Do 
Balmony (H; xA and Co., 


ee eee 
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кып and Swan United Electric 
59, авец -street, London, E.C.; 8 rr eu 

General Electric Co., 60, 71 & 88, Queen Victoria-st., London, E. 6. Salford. 

Tahnannand Phillips,14, U nion-ot., Old Broad-st, London; & Chariton Kentl, 16 


I Oo., 7 Winte don Wall Wood-st, E.C.. 8 
Hur ubber А nter ry n oa 
ley Manchester - = = = 18 


Moseley (D.) and Sons,Chapel Field Works 
INSTRUMENTS. 
Berend (D. and Оо. Oo., Dunedin House, Besinghallerente, London, О, .... 18 
Chambe: and Hookham, New Bartholomew-street, B 14 
Crompton апа Co.. Mansion House-buildings, Londo 
gon and Swan United Electric Light Company, E 


Dorman and Smith, 
Light . Ediswan- апове, 


Е.С.: & Chelmsford 79 24 
wan-bulldings, 86- 


aeen-stroet, London, E. C., and Branches 9 —y—— —2 ве 
Evershed & Vignoles, Woodfield Works, Harrow rd., London, W. . 29 
General Electric Co., 69, 71 & 88, Queen Victoria-st., Tondon; E. C.; & Salford. 8 


Hodges and Todd, 30-425, Hampstead-road, London, weed эө ә 
Johnsen & Phillips, 14, Union-ot. , Old Broad-st., ОМ ын; `& Chariton, Kent], 16 
Muirhead and Co, 54, Old Broad-street, E. C.; and E'mers End Kent 17 

Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell London, H. o 

Panl, R. W Hatton-garden, and Gt. Saffron Hill, London Pes 
43» Hed Lion street, Clerkenwell, London о m"——— ss 13 
вах Juliaa) ава Go, nif noan Anne Store-street, London, W. C.. . . 96 
and Со Queen Anne's-gate, London; ; and Wool wich, Kent 6 
Telegraph Man F., Great Turnstile, Holborn, London, Е.О. еа 1 

elegra 


Manufacturing Co., Helsby, near Warrington; and 11 
Yictoris-streot, London, E.C.; and а Liverpool : 2 
INSULATING MATERIAL. 


Bullers ааа ап 82 and 83, Queen-st, London, E. O.; and Hanley and Tipton. i: 


8208 % 280428 %% „%%% 06 0 0.0 9.5 09 6 6 „„ 


Moseley (D.) Chapel Field Works, Ardwiok, Manchester 
Moeses and Mitchell, 68-71 I, Chiswell-street, London, E. C =» = = = =» = 
INSULATORS. 


Bullers, Limited, 83 & 39, Queen-st., London, E.C.; and Hanley and Tipton. 16 
Doulton and Co., Lambeth Pottery London, CCC ей дее: D 
Edison and Swan, United Electric Light Company, Ediswan-buildings, 86-97, 
Queen-st, E.C., and Branches ааа оанаан 82 
Genera! Electric Со. 09, 71 & 88, M npe Victoria-st., London, E. С `& Salford. 25 
Healey’s (W. T.) Tal. Works Co.,27, Martin's-In, Cannon-st.,Lon,,&N.Woolwich 1 
FR ,14, Union-et., Old Broad-st., London; & Obariton,Kent 1, 16 
= : ba 13, ачен Anne's-gate, Lon London; and "a Queen 
elegraph Manufacturing Oo., y, near Warrington an 
Victoris-street, London, E. O. JJ шы ы усы азо 1 


LAMPS. 
Berend (O.) and Oo., Dunedin House re Tonnon; E. O. 12 
Brockie-Pell Aro Lamp, 97, Queen Victoria-st London, E.C. ............ 1l 
Brush Electrical Co.. ооба, London, EC. . 83 
Соно: e e road; чы дыш us жеө жөө a EE uas cene 8 


Crompton and Co., Mansion House-buil London, B. C.; & Chelmsford 19, 24 
Crystal E ectric Lamp Co, St. Stephen’s dings, Lo Telegraph-»t, Londen, Е.С. 95 
Davy ore Construction Co., 15, Victoria-street, Westminster, B.W, .. 83 
Dickson, J rer rA eiie, London, W.C. ооеоооесоовоо оо 00000 одоо anes 22 
Dorman an Manchester; and London and Glasgow ................ 
Edison and ind ‘Swan са Biao сане Light Co., Ediswan-buildings, 86-87, 
Queen-stree [E ] an eeecece 2 0 2 „6 „ö/ 6 „ %% „„ 6 66 оо д. 
General Electrlo Со „®, 718.68 iy quae n Victoria-st., London, R C.; & Salford. 
5 Pope and Co °з 26, Ра] all, Liverpool 3 17 
" [ncandescence Lam Co.—8ole Agents, Wilhelm and Co., 11& 13, 
Westmoreland’ Aldersgate-street, London, Е.С. 2 „„ 18 
Holmes (J. Н.) and Oo., ewoastle-on-Tyne; '& 17, 8оһо-ва, London, MW.. 4 
Johnson &P pe( Arc), 14, Union-ot, Old Broad-st, London; & Chariton, Kent 1,16 
Phaeton Electrical Company, 61 and 62, Watling-street, London, E.C....... 19 
Ginna hares Bros. ry Co., 19, Queen Anne's-gate, Tonnon, е ; and оооп 6 
pomon, Beny & Co.,52, Queen Victoria-street, Lo VCC 
вш (У. M) & Со. 94, Charles-street, 3 VVV 14 
„ Gateshead -on-Tyne; and 50, Fenchurch , London, Ё. C. 
Were veutern Electro Co. (Aro), 79, Coleman-street, London, Е,О 
LAMPHOLDERS. 
a and Swan United Electric Light Oompany, Bdiswan-buildings, 86-87, 
London, E. O., and Branches. ззэ®етоозээвзэәеетезетеоөфеее=те ав „eee. 
General ЕР Co., 69, 71 & 88, Queen Victoris-street, London; & Salford. 
3 United Eleotrio Light С Edis ulldings, 
n wan ompany. wan-bull 96-37 
Queen-street, London, E.C., and e АА US Я vesica urs ' ga 
General Electric Co., 00%, 71 & 88, Queen Victoria-st. „London, E. CO.; &Salford, 25 


орсооовсвоосо ооъо ов 16 


к 


LIGHTNING CONDUCTORS. | PAGE 
Edison оза po кеа A ht Company, Eliswaa-bulldiags, 86-87, - 

B оо WUU raue „„ „ „ „ „ „ „ „ „„ -e 
Queen-street. London, and Bran EG; EE 25 


General Electric Co., 69,71 & 88, Queen Victoria-st., London, | 

Johnson & Phillips, 14, Union-ct., Old Broad-st., London : & en Kent. i, 17 

Muirhead ind OR: On old Broed-street, К.О; and Eimer's End, Ken 

8ax (Julius and Co., unt-street, Store-street, London, 0 — 26 
LUBRICANTS. 


House’s Electric Cement Co, Vauxhall-road, Liverpool e 
Reliance Lubricating Oil Co. 19 &20 Water-la., G Tea London, Е.С. 14 
. ELEOTRIOIANS. 
Dorman and Smith, ord, Manchester ; and London and Glasgow........ 37. 
кип, n di Goolden, Broad Наво чату Chamb зев, Broad Sanctuary, aa 
Ot. . ооооевооеоо о ееоо в оо осо росе 
Edison and Swan, United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches ..................-..- ree sexe sw. 82 
ae pare 00, 9. nas 88, Queen Marii — 0. & А Bator : ® 
enley's or Martin’s-lane wich. 
Johnson & Phillips, i Union-ot Old Broad-st. 3 20 Chariton, Kent.1, i 


Laurence, tan orks, Norwich. eee ee erento 
Muirhead and Co., 54, 0:4 Broad street, E. d.; and Eimer End, Kent....— 17 
Nalder Brothers and Co., 16, Red Lion strost; actos we: London, Е.0.... 20 

Вах (Julius) and Co., Ridgmount-street, n, W. O.... . . 20 
Siemens Bros. & Co., Geese Sone тимә Соо. Ws 14 Woolwich, Kent 6 
Telegraph Man Company, by, near Warrington; and 1 T 11 Queen 
Victoris-street, London, E. C.; and Liverpool e =e =o ~o =o cw ce 1% 
METERS (Kleotric! 

Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 14 

Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87 


0 ee On a MEE M 
6 CO deen e ndon, 

Johnson and РЫШ Ыра 14, Union об Old Broad-st., London; & Chariton, Kent. 115 
La Scott and Oo., Gothic I ы сеен аэ 


urence, orks, 
MICA. — Sanders. Wake ai Co, 23., Great 8t. Helen's, London, Е.С. —..—-.—  - 
Wigginal?.) & Sons, 10, Tower-hill, and 103 and 103, Minories, London, Б.О. 25 
MICROPHONES. 
Consolidated Telephone Construction & „ Company. ш 188, 


Shaftesbury-avenue, койдон |! уе ven Он ч |.| 
General Electric Co. 60,71 & 88,Queen Vi RO A O; & Salford 25 


MOTORS (Electri 9) 
Brosh Electrical Co, 49, Queen Victoria-street London E. C 53 
8 & 120 кіре Со Bartholomow-street, Birmingham .......... 14 
Grompton & Co., Mansion House-buildings, London, E.C. ; Chelmsford. n 
Works Co., 99, Clerkenwell-road, London, E. Я 
n, Anderson & Goolden, Broad Sanctuary-chmbrs, Broad ‘Sanctuary, 
S. W. Works: Erith, Kennt .. toot 40 
Edison & Swan United Electric Light Company, Ediswan Buildings, 36 & 

87, Queen-street, London, E.C., and Branches...... S. 83 
General Electric Со. 69 71 & 88, Queen Victoria-st.,London,E.C.; & Salford #5 
Holmes q H.) & Co., Newcastle-on-Tyne; 4 17, Soho-square, — 4 
J Phillips, 14, Union.ct., Old Broad-st., London; js Chariton, font 1,16 
Јованов = Soott and d Go., Gothic "Works, Norwich 
Mather and Platt, Salford Iron works, Manchester. 


3 gi 
6 


Siemens Bros. & Co., 12. Queen Anne's-gate, London, S.W. and Woolwich 
NON-OONDUOTING COMPOSITION. 

House's Electric Cement Co., Vauxhill-road, Liverpool 27 

United As Co., Dock House, Billiter-street London. E. C. 15 
OIL FILTERS. 

General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. O.; & Silfort 95 


Wells (A. C.) & Oo., 93, Midland-road, Bt. Pancras, London; aad Mauonester 16 


PAIN 
In tible Paint Co., 27, Cannon-street, London, E. O. 
PATENT зоните 


Lo: % a ap ол en ао шә 82 
PORCELAIN 
Ballers Limited, 82 & 83, Queen-st., London, B. O.; and Hanley aniTipton 16 
POROUS OELLS. 
in Elec, Accumulator Co., Victoria Mansions, $8, Victoria-street, 


isse London, 8. W. ооооосо ооосооо оо - ооеоооооооооовоовоо о € 9 9 0e 09 6 O6 * 6 Gh 2 
PUMPS. 
Easton, Anderson & оор, пема анаша саш, Broad бало! wy, 
8.W. Works: Erith, Ken ооосооозовооооовоо ое eee о.000 00 «> 6.2 • ee 40 


Automatic Standard Sorew Co., Halifa ns 2 27 
Edison and Swan United Electric Light Company, Eaiswan-buildings, 86-87, 
Queen-street, London, E. O., and Branchen 32 
. 
W., 44, Hatton-garden, and Great Saffron-hill, London, EB. O. 22 
SOCKETS. 


Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches ....................- «eee 32 
General Eleotrio Co.,69,71 & 71 & 3. Queen Viotoria-st. London, E.C.;& Salford 25 
STONEWARE AND PORCE 
Doulton and Co., Lambeth, London, 8.E. —— 2 cece ао as as ap оо оа ол 
SUPPLIES FOR CABLE SHIPS. 
Duncan, Wallet and e m Fenchuroh- street, оао; 
Indestructible Paint Co 27, Cannon-street, London, E usd d 
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the enormous utility of the results which have accrued 
from it render it a desirable pursuit apart from its great 
educational value in training the powers of observation. 
Hence it is that in the last sixty years we have seen an 
immense development of science teaching. Too often, how- 
ever, it is assumed that the recollection of ascertained facts of 
nature constitutes an education, and that to know the names 
and formule for the oxides of nitrogen is a better thing than 
to know the dates when sundry Kings of England ascended 
the Throne, and what they did when they got there. Nothing 
could be a greater delusion. It is the method, and not the 
matter, which makes the scientific teaching. It is possible to 
give a very scientific lesson on a Greek verb, and it is possible 
to give a lecture on an electrical machine which is not science 
at all. There is one great difference, however, between the 
pbysical and the abstract sciences as educational implements, 
and that is that in the case of the former very much greater 
expense must be incurred in the necessary means of teaching. 
The best mathematical teacher in the world requires nothing 
bat a piece of chalk and а blackboard to instruct his pupils, 
but the teacher of physical science without his laboratory, 
museum or apparatus is in no sense able to teach 
at all. In the effort to meet the special requirements 
of this modern teaching most existing educational insti- 
tutions have crippled themselves with debt. Cambridge 
has lately raised а bitter cry for financial assistance, and we 
have it on the authority of Prof. Liverna in а recent letter to 
The Times that this state of impecuniosity has chiefly been 
brought about by the demands for museums, laboratories and 
apparatus created since the introduction of natural science as 
& part of university studies. The London colleges, such as 
University and King's, carry on their work under similar 
conditions of heavy standing debts, largely incurred by the 
necessity for meeting the demands of teaching and research; 
and yet the time and thought and energy of many of their 
eminent teaching staff are taken up with the mere effort to 
combat ihe res angusta domi under which they do their 
work. 

The first suggestion of the ordinary man is to appeal to the 
Government for help, but he forgets that in our country the 
Government is only a name for a sort of concentrated essence 
of current popular opinion. It is true that the executive often 
lags behind or leads ahead of the rough average of public 
wishes, but when this difference of phase gets too great, that 
particular Government is switched out of circuit and another 
one more in step with public opinion is switched in. Hence it 
is that the real legislator is the man in the street. What he 
consistently and in majority demands he always sooner or 
later gets, and if he cares nothing about a subject then nothing 
is done for it. The man in the street is mostly moved by 
his emotions, sentiments and senses, and it follows that it 
is very easy, given the right initiative, to secure the achieve- 
ment of anything which stirs these feelings. A Jubilee cele- 
bration, a Hospital Fund, or any similar calls for expenditure 
are met with promptitude, and a wave of public opinion, such 
as that which brought into existence numerous London poly- 
technics, expresses itself in considerable contributions for а 
desired end. We are not for a moment suggesting these 
things should not be done, but merely placing the ease of 
doing them in contrast with the immense difficulty which 
exists in securing adequate assistance for the higher scientific 
education and the needs of scientific study. 

The chief reason for this is that the average Eaglishman 
judges everything intellectual from the standpoint of imme- 
diate utility. Tell the ordinary man at a dinner party of 
a new scientific discovery, and in nineteen cases out of twenty 


his first remark is: What is the use of it ? Hence it is only an 
obvious utility that commends it. Parliament voted the other 
day £600 for experiments on telegraphy without wires. Would 
it eight years ago have voted 600 pence for a repetition and 
extension of Herrz’s experiments? If there is one fact more 
certain than another, it is that the so-called practical appli- 
cations of scientific research always grow out of investigations 
which have at first no other aim than a desire to dispel igno- 
rance. A large amount of apparently non-useful knowledge 
has to be made in order to secure a small percentage of that 
which is practically useful. There is not the least doubt, 
however, that in the main the man in the street is right, 
and that the demand for utility—in the narrow sense of the 
term—is a necessary check to prevent scientific research or 
teaching drifting into channels as useless, intellectually and 
industrially, as the medieval philosophical inquiry con- 
cerning the number of angels that could stand on the point 
of a needle. 

The pursuit of science has only two grounds on which it 
can be justified ; one is the increase which results to the com- 
fort and convenience of life; the other is the benefit to the 
individual as a means of mental training, that benefit being 
understood in the largest possible sense. The difficulty, how- 
ever, is that the popular mind takes too short-sighted a view 
of what constitutes utility. The popular idea that technical 
education is secured by bringing into existence a number of 
elementary science classes, a system of elementary exami- 
nations, or even the creation of numerous polytechnics with 
swimming baths and gymnasia, whilst the higher educational 
institutions are inadequately provided with competent teachers 
or sufficient material appliances, is an instance of the fact 
that the public is not very ready to support with hard cash 
educational work, the scope of which lies outside or rather 
beyond the reach of the ordinary man. In autocratic or 
bureaucratic countries the whole thing is done by the will 
of the superior governing power; but in Great Britain the 
support can only be gained by educating the majority of the 
people to realise more the importance of scientific research 
and of a properly conducted higher scientific education. One 
great element in this form of public education is the dissem- 
ination of a stronger faith in the necessity for much scientific 
work which has no obvious or immediate use, and this can 
only be achieved by those who lead public opinion being them- 
selves educated in some considerable degree in the history and 
results of scientific discovery. The public, however, very 
rightly fights shy of the idea of the endowment of research. 
They have the notion, undoubtedly correct, that large alloca- 
tions of public money unconnected with definite duties might 
only too easily find their way, as to some extent they do, into 
the pockets of the self-advertising charlatans or pushing 
popularisers of other men’s work, rather than flow to the 
assistance of the unassuming, hard-working and genuine men 
of science. Hence they prefer to let the would-be investigator 
work out his own salvation, and obtain a sort of payment by 
results, confident that if he has any real originality in him it 
will find a way to express itself, whilst at the same time 
full recognition will await him in case of success. On the 
other hand, education is a more systematic business. Starting 
from the assumption, now axiomatic, that a scientific training 
is absolutely essential for many practical careers, and also a 
desirable thing that every man and woman should have suffi- 
cient acquaintance with the results of discovery to live wisely; 
it follows as a direct corollary that the best means of forward- 
ing scientific education is a national concern. The obvious 
inference from this is that no pains should be spared to 
remodel or improve methods of science teaching, and to 
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‘secure as teachers of all ranks those who are by training and 
nature possessed of the necesssary abilities to undertake the 
responsible duties of educators. Nevertheless, when that has 
been done their activity should not be crippled for want of 
the necessary tools of their craft, and we should not be pre- 
sented with the spectacle of a University or a College asking 
in vain for an endowment for the high and important task of 
maintaining its efficiency as a place of education and research, 
the cost of which is not one-tenth part of the money spent 
every year in amusements or entertainments by the classes 
who benefit most by the progress of scientific research. 


REVIEWS. 


alla 


What is Electricity? By Jous Trowsripaz, S.D. Rumford Pro- 
fessor and Lecturer on the Applications of Science to the Useful Arta, 
Harvard Univeraity, and Director of the Jefferson Physical Laboratory. 
International Scientific Series. (London: Kegan Paul, Trench 
Trübner and Co., Limited.) ' 


The luminaries of literature, we understand, bestow greater 
attention upon the titles of their lucubrations than upon their 
contents. And they are right, since a sensational title is more 
conducive to sales than a sober one. The lights of science 
seem to be following in the same wake. 

The author of What is Electricity?“ concludes his prefatory 
remarks as follows: If I have succeeded in giving the general 
reader an idea of the present direction of investigation in the 
science of electricity, I shall consider myself fortunate,” 
and ‘consequently it is from this standpoint that his literary 
efford must be regarded. In the first place, let us compare 
the author's fascinating title with the contents. А “ general 
reader would not unnaturally conclude that the Rumford 
Professor proposed to tell him, if not exactly what electricity is, 
at least what the leaders of scientific thought believe it to be. 
Yet one may conscientiously peruse the 800 odd pages of 
Professor Trowbridge's volume without finding anything 
definitely calculated to satisfy one’s legitimate curiosity with 
regard to this interesting problem, unless indeed the conclud- 
ing paragraph quoted below сап be deemed to give а “ сет” 
to the mystery :— 

What- shall we, therefore, answer to the question: What is electricity ? 
Must we reply, Ignoramus, ignorabimus—(We are ignorant, and we shall 
remain ignorant)? We have already strong grounds for believing that we 
live in а medium which conveys to-and-fro or periodic movements to us 
from the sun, and that these movements are electromagnetic, and that 
all the transformations of light and heat, and indeed the phenomena of 
life, are due to the electrical energy which comes to us across the vacuum 
which exists between us and the sun—a vacuum which is pervaded by the 


ether, and which is a fit medium for the transmission of the electro- 
magnetic waves, 


n place of а luminous discussion of modern views of 
electricity, to which the ‘ general reader“ is, in our opinion, 
entitled to look for, he is treated to a learned and not too lucid 
disquisition, 800 pages long, upon the various practical appli- 
cations of electrical energy. ‘There is, it is true, already a 
surfeit of popular publications dealing in a light and airy and 
not too accurate way with the “ marvels of electricity," but 
doubtless there is room for a really first rate popularly-written 
book on the subject. Waiving, therefore, the little question of 
the correctness of the author’s title, let us see what sort of 
fare he has prepared for the general reader ” anxious “to 
know all about electricity." 

The canons to be obeyed by a popular science writer are 
accuracy in fundamentals, combined with lucidity in the 
explanatory portions and attractiveness in the descriptive 
portions of his work. A general reader who is told, on 
page 9, that “with the best engines it requires little more 
than a pound of coal to produce a horse-power," апа on 
page 78 that the positive poles of tramway generators are 
connected to the rails, and the negative poles to the trolley 
wire, 1з scarcely likely to be correct in his fundamental ideas. 
We could quote many such lapses, but forbear. 
| As to lucidity of treatment, we need only give one example; 
16 can be matched with many more, if need be. On page 109 


the author states that ** the present limit of distance to which 


steady currents of electricity can be economically carried for 
conversion into power is about five miles, for the electricity 
tends to escape from the wires to the earth. Morever, the 
resistance offered to its flow by the wires becomes too great. 
I have said steady currents; we shall see later that the dis- 
tance to which fluctuating currents can be carried is far 
greater than five miles." Further on, on pages 111-112, we 
are confronted with the puzzling statement that '*long- 
distance transmission of power cannot be accomplished by 
steady currents, unless some efficient form of storage battery 
be invented." In the names of all the great lights of science 
we ask, Why not? A fair inference to draw from these state- 
ments would be, it seems to us, that steady currents tend to 
leak to earth to a greater degree than alternating ones, that 
wires offer a greater resistance to the steady variety than to the 
fluctuating variety, and that an efficient storage battery is in 
some way closely connected with the success of long-distance 
continuous-current transmission, but has little or no bearing 
upon the success of alternate-current long-distance working. 
Possibly it might also be inferred by a general reader that 
there was something sacrosanct about the limit of five miles. 
But from what follows on p. 140 the reader has to conclude 
that all these natural inferences are wrong; he is merely told 
that ‘‘the principal reason why the alternating current is 
superior to the direct current in the transmission of po wer to 
& distance resides in this: that with the alternating current 
we can transform. Evidently the author has a brief 
for alternating currents, since on p. 156 he tells the trusting 
© general reader that with the continuous current no trans- 
formers can be used," and concludes by adding that with a 
transformer one can obtain one light or a hundred or more, 
while with a continuous current one cannot obtain one light 
advantageously without having a number lighted in the same 
circuit." 

But a fine literary style has atoned before now for greater 
defects than inaccurate statements and confused arguments. 
The author of What is Electricity?“ however, only achieves 
oracular obscurity. He evidently attaches great impressive value 
to the word mystery and its derivatives. For instance, on p. 24, 
Chap. III. is thus heralded : ‘‘ We shall now enter upon the 
study of the mysteries of electricity by means of the more 
mysterious force of gravitation....’’ Then, again, on p. 18, 
** Gravitating force, by means of which we measure electricity, 
is, perhaps, the greatest mystery in the subject of physical 
science, and its manifestation is so omnipresent, so silent 
&nd unsensational, that our mind rarely dwells upon its 
mysterious action." But even more mysterious than all these 
mysteries is the exact meaning of the following piece of 
mystification, which occurs on p. 198: ‘ We are conscious 
of the great truth that whenever we can test our electrical 
theories by heat experiments, following out the line of work 
indicated by Count Rumford, we are certain to obtain а 
residuum of truth." This, if it have any meaning, means 
that no electrical theory is so absurd as to be without some 
truth. 

Vol. LXXXII. of the International Scientifie Series is in 
addition to it, in the arithmetical sense only. It is impossible 
to recommend to the ‘general reader seeking a general 
knowledge of modern views as to the true nature of electrical 
phenomena, a work which deals mainly with applied electricity, 
and lacks accuracy, lucidity, method and style. An ordinary 
text-book would prove quite as interesting reading and infinitely 
more instructive. 


Edmunds on Patents. 2nd Edition, 1897. By T. M. STEVENS. 
(London : Stevens and Son, Limited). 


The original edition of this work appeared in 1890, when 
the practice under the Act of 1888, which remodelled our 
patent law, was still young. Having regard to the enormous 
increase of patents attributable partly to the facilities aceorded 
by that Act, and partly to commercial developments in which 
electricity has figured largely, it is not surprising that seven 
years’ more experience has supplied ample materials for a new 
edition. Most of the credit for the present volume, Mr. 
Edmunds tells us, is due to his colleague, Mr. T. M. Stevens, 
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whose name ‘appears upon the back as author of this edition, 
and his work has certainly been well done. The chapter on 
“Subject Matter of Letters Patent," perhaps the most impor- 
tant of all, has been entirely re-written. This is noteworthy, 
because i$ is not in this branch of the law that most alteration 


was to be looked for, since the Act of 1888 did not directly 


affect the question. It can hardly be expected that the author 
of a treatise on any legal topic can make his subject very 
entertaining. He generally confines himself chiefly to the 
construction of a kind of literary mosaic, in which extracts 
from reported cases are the stones, and a cycle of 
. conjunctions the cement. In the present chapter this 
method is somewhat improved upon, and the subject .is 
treated in a distinctly scientific manner, so that it may 
be read with interest even by a layman, who desires to learn 
something of the principles which decide what is and what is 
not patentable. The most difficult questions arise in the case 
of new applications or new combinations of old materials. 
The discovery of the true answer is always facilitated by 
remembering that the grant of a patent is founded on a bar- 
gain between the inventor and the State. A monopoly granted 
by the Crown as a matter of favour, or in consideration of a 
mere pecuniary payment, would be illegal under the Statute of 
Monopolies of James I. The consideration, which must be 
given by the patentee, is the disclosure to the public, of infor- 
mation, that is not only novel, but useful for the purpose of 
some manufacture. The mere putting together of two things 
in an obvious manner will not do. The words “novelty” 
and “ utility“ must be expanded so as to include ingenuity 
and improvement upon what has been previously done. It 
has been well said that if you want to have a patent for com- 
bining two well-known articles represented by the numbers 
two and three, you cannot succeed if the sum obtained is only 
five, but by a kind of abnormal arithemetic you must get your 
answer six or more. We have heard a characteristic story 
told of Charles II., that on his entry into a town an acrobat 
presented himself for reward after having stood on his head 
өп the top of the church steeple, out of compliment to his 
sovereign. Whereupon the merry monarch waggishly directed 
a patent for the feat to be granted to the performer. If the 
story is true, the patent would have been void for several 
reasons. 

One not unfrequently hears it stated that although a prin- 
ciple cannot be patented, yet if you discover a principle and a 
method of applying it to a useful purpose, you can get a 
patent which will cover all other methods of applying that 
principle. Such а statement is far too broad, and a principle 
cannot be indirectly patented in this way. You can only 
patent your application, and if this or some mechanical 
equivalent or other colourable imitation of it happens to be 
the only way of usefully applying the principle, the latter may 
be left to take care of itself without any need for a protecting 

tent. 

"here is another branch of practice which has grown up 
under the Act of 1888, and is the subject of a newly-written 
chapter under the heading Action to Restrain Threats.” 
It is now not only foolish, but dangerous to bark before you 
are quite sure you can bite. A person who threatens penalties 
for infringement, whether at interviews, by private letter, or by 
а solicitors letter, runs the risk of having to submit to an 
injunction and paying costs unless he is in a position to bring 
an action in his own name, which, even if willing, he may not 
be able to do, owing to not being registered as owner of the 
patent of which infringement is alleged; and an action by the 
registered owner, even if brought at the instance of the 
unregistered threatener, will not save him. 

The amendment of specifications is also a subject which is 
becoming of increasing importance. By the Act of 1883 the 
power of amendment, which was previously confined strictly 
to disclaimer, was extended so as to include correction and 
explanation, but limited by the condition that the amended 
specification must not claim an invention substantially larger 
than before amendment. This power has been extensively 
used and somewhat liberally construed in favour of patentees. 
So long аз the doctrine was maintained that an amendment 
which in fact infringed the limitation contemplated by the 


piler more work, and more than doubles the length of the 


Act was nugatory, and could be upset in a subsequent aetion, 
the practice did not provoke much comment; but when the 
House of Lords recently decided that an amendment having 
once passed through the Patent Office is conclusive, and its 
propriety can never afterwards be questioned, the matter 
began to wear a much more serious aspect, the more so when 
it is remembered that damages may now be given for infringe- 
ment committed before amendment. It often happens that 
the advertisement of an application to amend a specification 
escapes the notice of persons greatly interested in the subject 
of the patent, until it is too late to appear in opposition to it, 
and in this way an irreparable injury may be done behind the 
backs of persons who can hardly be charged with negligence 
for not keeping a constant watch for these advertisements, 
relating, not like applications for prolongation, to well-known 
patents, but frequently to patents hitherto unknown or dormant. 
An alteration of the law in this respect seems greatly needed, 
but in the meantime people whose occupation is liable to be 
affected by patents will do well to study the Patent Offiee 
Journal weekly. 

The decision of the Privy Council last year upon the appli- 
cation for prolongation of the three-wire patent was generally 
regarded, by the commercial world at all events, as a very 
important one, and we are surprised that it is not referred to 
in the new edition of Mr. Edmunds’ book. Although nothing 
new in principle was here enunciated, yet the proposition was 
certainly established in a much clearer manner than had ever 
been done before, that the purchaser of a patent who asks for 
its prolongation must show some other merit than the mere 
fact that he has paid a long price for it, and has not made as 
much profit as he had reason to expect. We believe that this 
case will prove an insuperable obstacle to the hopes hitherto 
cherished by several companies owning important patents. 

The first edition contained a useful summary of the prin- 
cipal conditions attaching to the patents of foreign countries. 
This has been omitted in the present volume, no doubt owing 
to the addition of new matter upon the main subject having 
rendered considerations of space of paramount importance in 
an already bulky treatise. For a similar reason we must refrain 
from commenting upon the chapter on International and 
Colonial Arrangements and the general relations between 
this country and foreigners with respect to patent law. It is 
a large and fruitful field where we may hope to see some 
further movements towards assimilation, in which direction 
the existing International Convention may be looked upon as 
a first step. The recent announcement of some alterations in 
the. United States Patent Law may perhaps be also a hopeful 
sign that further changes might possibly, in course of time, 
bring conflicting views in different parts of the world into 
harmony, and pave the way for an International Patent Law. 
We must now leave Mr. Edmunds’ book, with thanks to its 
authors for having provided us with such a complete and 
trustworthy guide to our patent law. 


Railway Technical Vocabulary. French, English and American 
terms. By Lucien SERRAILLER. (London: Whittaker and Co.). 


What would otherwise have been a most useful vocabulary 
has been spoilt by ‘а novel method of classification by grouping 
the terms according to the subject matter"—to quote from. 
the preface. This novel method was adopted in the first 
English-French technical vocabulary we became acquainted. 
with. Although an alphabetical arrangement gives the com- 


vocabulary, it is the only one appreciated by the user. To 
test the vocabulary we determined to look up the word empatte- 
ment. We first consulted the Contents to see under what 
heading it would be, and found Section IV.,“ Locomotives 
and Rolling Stock," and looked under the heading Parts of 
Locomotives." This seemed promising, as it began with 
*frame." We waded through springs, wheels and axles, and 
when we got to boilers skipped a few pages and tried the 
heading General Terms." After reading through two 
interesting pages of these we finally came to the word empatte- 
ment with its correct English equivalent ** wheel-base." During 
our journey we found the translations accurate and noticed 
that Americanisms were asterisked, 
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A NEW PROCESS FOR PRODUCING ALUMINIUM. 
BY JOHN B. C. KERSHAW, F. I. c. 


À Paper read by Mr. H. S. Blackmore before the New York 
Section of the Society of Chemical Industry, in February of 
this year, contains an account of & new method for producing 
&luminium sulphide on an industrial scale of operations. 
This compound is of importance, owing to the comparative 
ease with which it can be reduced into its constituent elements 
—aluminium and sulphur. The processes at present in use 
for the manufacture of aluminium at Niagara, Neuhausen, 
and Foyers, were fully described in the issues of T'he Electrician 
for January 29 and February 5, 1897. In these processes 
aluminium oxide—i.e., alumina—is the compound which is sub- 
mitted to electrolysis. The substitution of the sulphide for the 
oxide in the electrolytic bath reduces the voltage required to 
effect the decomposition from 5 to 8:1; and it thus becomes 
of interest to investigate the probable alteration in the cost of 
aluminium if this substitution should be industrially carried 
out. Mr. Blackmore claims the discovery, and the successful 
application on an industrial scale of operations, of a method 
for producing aluminium sulphide at a cost of only 6c. per 
pound. Aluminium oxide is dissolved in a bath of molten 
sulphides and fluorides of sodium and potassium, and is in 
that state treated with the vapour of carbon di-sulphide. 
Double decomposition occurs, and aluminium sulphide and 
carbon di-oxide gas are produced. Two other methods of 
obtaining the same reaction between carbon di-sulphide and 
aluminium oxide are given by the inventor. Since the 
economy of the method largely depends upon the cost of the 
carbon di-sulphide, Mr. Blackmore has also turned his atten- 
tion to the manufacture of this chemical, and claims to have 
much cheapened its production. 

Having obtained aluminium sulphide in large quantities at 
& cost of 6c. per pound, it is a matter of simple calculation to 
discover how far economy will result from its use in place of 
the usual aluminium oxide in the electrolytic bath. According 
to the temperature at which one maintains the fused salts 
which act as solvents for the aluminium sulphide, one obtains 
sulphur аз a vapour, or carbon di-sulphide vapour, at the 
anode, the latter compound being formed when the tempera- 
ture of the bath is sufficiently high to cause a reaction 
between the sulphur vapour and the carbon anode. The cost 
of the process in energy, owing to heat diffusion, will be some- 
what higher in the latter сазе; and the following calculations 
will be based upon the supposition that the usual temperature 
only is maintained in the bath, and that free sulphur, not 
carbon di-sulphide, is produced at the anode :— 

American bauxite, the raw material of the present process 
as carried out at Niagara, contains from 87 to 67 per cent. of 
aluminium oxide, and costs from $5 to $12 per ton. If this 
raw bauxite be merely calcined before use, it can be delivered 
ready for the aluminium pots at a cost of only 1с. per pound. 
The metal produced, however, by electrolysis of this impure 
form of alumina only averages 94 to 96 per cent. of aluminium, 
and it contains 4 to 6 per cent. of silicon and iron as impuri- 
ties. For the higher grades of metal it is, therefore, necessary 
to submit the bauxite to a preliminary chemical treatment for 
elimination of its impurities. The cost of this refined bauxite, 
which is practically pure alumina, and contains 52:9 per cent. 
aluminium, is in the United States 8c. per pound. Taking 
this as the base of our estimate, we obtain the following 
figures for the cost of 10010. of aluminium by the present 
electrolytic method as carried out in the United States. The 
energy required is based upon the mean of the figures given 
in Article V. of the series оп “ Electricity in Relation to the 
Chemical and Metallurgical Industries’ (see The Electrician, 
February 5, 1897), and the lowest cost at Niagara is taken in 
both estimates :— 

Cost of 100lbs. Aluminium, using pure Alumina аз 
electrolyte. 


200 Ibs. calcined alumina at 8 cents per lo 
Electrical energy at 21:8 E.H.P. hours per lb. of aluminium, at 
$10 per E.ILB. yonr. ire ct ; Ь 


the 


$16:00 
2:50 


Total for raw material and ene 


Taking now aluminium sulphide as the electrolyte, and 

noting that as it contains only 86 per cent. of aluminium even 

when pure, at least 2:0]bs. of the sulphide will be required 

for each pound of aluminium produced, we obtain the following 

figures :— 

Cost of 100lbs. of Aluminium, using Alumininm Sulphide as 
the electrolyte. 


290 lbs. aluminium sulphide at 6 cents per lb. .................. ..... $17°40 
Electrical епегку—62/ of that required for the oxide ............... 1:55 
Total for raw material and energy 5 $1895 


This equals 78/11 ог 9:474. per 1b. 


These values apply only to the United States, but they are 
sufficient to show that the saving in electrical energy is not 
sufficient to balance the increased cost of the raw material, 
when electrical energy is being cheaply developed by use of 
water- power. It is therefore unlikely that there will be any 
change in the methods of manufacture carried on at Niagara, 
Neuhausen, or Foyers, and the oxide of aluminium will remain 
in use as the electrolyte. | 

Mr. Blackmore has, however, been experimenting with 
metallurgical methods of decomposing the sulphide; and he 
has developed and apparently patented a process which 
depends upon the reduction of the aluminium sulphide by 
means of molten iron. The molten fluxes, in which the 
aluminium sulphide is dissolved, are placed in a vessel, 
at least 10 feet deep, and molten iron at a very high tempera- 
ture is poured into the mass through a fire-clay sieve, which 
breaks it up into molten shot. These, in passing through the 
fused salts containing the aluminium sulphide in solution, rob 
this sulphide of the whole of its sulphur, and fused iron- 
sulphide with molten aluminium are found in two distinct 
layers at the bottom of the vessel in which the operation 
has been carried out. The inventor of this process gives no 
details as to its cost, or as to the purity of the resulting 
aluminium, in the Paper to which reference has been made, and 
in the absence of these important details it is impossible to 
form a reliable opinion as to the industrial future of the 
process. 

Since iron is cheap, and the sulphur can be recovered from 
the sulphide of iron for repeated use in the cycle of operations, 
one would be inclined to believe that this process must cost 
less to carry out than the electrolytic ones at present in use. 
The purity of the aluminium produced by this new method of 
manufacture is, however, doubtful, and it is quite possible that 
the presence of iron in large quantities in the product may 
entirely counterbalance the economical advantages of the 
process. Further details of the tests of the aluminium pro- 
duced in the experimental trials of the process will therefore 
be awaited with interest. 

The aluminium industry has undergone remarkable trans- 
formations in the last ten years. It will be curious if we are 
to witness another, and if the electrolytic processes, which 
vanquished the chemical process, are in their turn to suffer 
defeat by a metallurgical one. 


ELECTRIC RAILWAYS AND ELECTROMAGNETIC 
INDUCTION. 


As reported on page 188 of our issue of May 28th, Prof. 
Ayrton, in the course of his remarks on Mr. Trotter’s recent 
Institution Paper on ** Disturbance of Submarine Cable Work- 
ing by Electric Tramways," had much to say with regard to 
electric railway companies using an insulated return, and 
referred to magnetometer curves taken by himself and Profs. 
Riicker and Boys in the early part of 1893 in the neighbour- 
hood of the City and South London Railway. The accom- 
panying diagrams, which Prof. Ayrton has been good enough 
to send us, are fair samples of the curves taken on that 
occasion. The magnetometer employed was not a very 
sensitive one. 

The curves in Diagrams 1, 2 and 8 show several things. 
Firstly, it will be seen that the disturbance when the 
magnetometer needle was placed east and west was greater 
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DraGRaM 1.—Observation taken in Portland- Pn был. March 8, 1895. Magnetometer, E. апа W. 
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DrAGRAM 2.—Portland-place, Clapham. Distance taken from centre of Clapham-road. 


E 
ОТНЕТ Google 


226 


than when it was placed north and south, for each of the 
distances 25, 50 and 100 yards from the centre of Clapham- 
road, under which the railway runs in a direction north- 
east by north, and that at the 25 yards distance the 
disturbance was two or three times as t with the 
magnetometer east and west as with it north and south. 
Again, it can be seen that the disturbances fell off rapidly 
as the distance increased, but much less rapidly when the 
magnetometer was north and south than when it was east and 
west, so that at the distance of 50 or 100 yards from the 
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increased by placing the needle parallel to the railway line. 
Hence, since the railway runs north of north-east, it might be 
expected that the disturbance when the needle was north and 
south would have been greater than when it was cast and 
west. The apparent discrepancy is explained, however, by 
the fact that magnetometer north and south means that the 
needle was in the magnetic meridian, which is some 17 degrees 
west of the geographical north. 

Lastly, by comparing the curves for the 25ft. distance on 
Diagrams 1 and 2 with that on Diagram 8, we see that the 
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DiacraM 3.— Taken in Princes Square, 25 yards from the 25 ot тр park-road. March 35,1893. Magnetometer, E. and W. 


centre of the Clapham-road the disturbance was not much 
less with the magnetometer north and south than with it east 
and west. Further, it may be noted on the lower part of 
Diagram 2 how immensely the magnetometer deflections were 


THE MAGNETISATION OF NEEDLES FOR ASTATIC 
GALVANOMETERS. 


BY W. H. PRETTY. 


Ir is often necessary, and frequently desirable, that the needles 
of astatic galvanometers of the Thomson reflecting pattern 


Fic. 1. 
should be re-magnetised in such а way that there can be no 
doubt about them being saturated; also that it can be done 
without injury to the delicate support and mirror, and further 
the resultant polarity should be under absolute control ; the 


latter is always an element of uncertainty by the usual 
methods in use. 


magnetic effects were totally different in magnitude at 
different parts of the line, a result which would seem to point 
to the disturbance being due in a measure to the currents 
returning rid the mass of the earth, water pipes, gas pipes, &c. 


The stroking by means of a strong bar magnet is always 
hazardous unless great care is exercised, while the two com- 
pound magnets of the astatic combination being so near each 
other, the stray field tends to demagnetise the set which is not 
under operation, and saturation or the resultant polarity 
cannot be previously decided. Thus A (Fig. 1) becomes par- 
tially demagnetised while operating on B, and in the attempt 
to restore A to its former state, B will be partially, if not 
altogether, demagnetised, and so on, ad infinitum. The same 
remarks apply to the case where the needles are drawn over 
a pole of an electromagnet, and in a greater degree when 
the attempt is made to magnetise the needles by holding them 
between the poles of an electromagnet, as in Fig. 2. In this 
latter case the stray lines will completely reverse the polarity 
of A if the field a ees the pole-tips is moderately powerful. 

We can overcome every difficulty at once by a simple 
method, which is at the same time so efficient and convenient 
as to be acceptable to all who aim at satisfactory work. 

Take two pieces of wood just large enough to form a mould, 
which entirely envelopes the needles and their support, one 
half being recessed for the purpose, the other half forming a 
cover. The whole combination is thus protected from damage 
and alteration of form by being embedded in non-magnetic 
material. Rest this on two blocks of iron, which can be 
moved laterally over the poles of an electromagnet with 
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which they are in contact; and over the whole place the block 
of iron C D (Fig. 8). The magnetic circuit is thus completed 
through the air gaps occupied by the needles, with the result 
that— 

(1) Saturation can be readily obtained ; 

(2) Each set of needles is subjected to the same strength of 
field at the same instant ; 

(8) The polarity of the needles is under immediate control. 
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This method gives а ready means of testing and adjusting 
astatic combinations, and the amount of time saved, together 
with the certainty of the results, will at once recommend it. 
It is advisable in all cases to break the circuit of the electro- 
пале before placing the needles in position or removing 
them. 

Should the silk fibre be damaged, a new one can at 
once be fixed by means of a little shellac varnish in the 


Fic. 5.—Shewing Method of Magnetising the Needles, 


ordinary way, a warmed blade of a penknife being lightly 
applied to the joint to cause rapid evaporation of the alcohol, 
this should be done on a glass mirror, which enables any 
stray fibres of silk to be readily seen and removed. 


CORRESPONDENCE 


— o 
SPARKLESS COLLECTION, 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: As my name has been mentioned in the discussion of 
Mr. Mordey’s Paper on Dynamos,“ which has just been 
published in The Electrician, will you allow me space to record 
a few of the results I have obtained from my experiments in 
this line. I do so more in the hope of meeting one of the 
objections brought forward in the discussion, namely, that the 
winding must suffer from want of power of commutation 
through having only a portion of the whole section available 
for the purpose. That this objection is groundless I think I 
can show. 


The machine that was subsequently re-wound with the new 
winding was an ordinary shunt-wound slotted drum of 4:5 
kilowatts, having 44 sections on the armature, three complete 
turns of six conductors to each section. The clearance space, I 
think, was about O:lin. a side. It gave, at 1,100 revolutions, 
110 volts. Running as а dynamo it gave а drop of over 
20 volts at full load, as compared to no load, and practically 
no overload could be got, as the machine was on the point of 
loosing its field. Re-arranging the winding by placing one- 
third of each armature section forward, a distance little 
short of the distance between the horns, the machine would 
only run sparkless with narrow brushes, but would stand an 
overload, and the drop of volts at full load was only 50 per 
cent. of what it was in the previous case. 

Another alteration in the winding was tried. In this test 
there were only 22 sections on the armature, six turns of 12 
conductors to each section, two only being placed forward, the 
distance between the forward conductors and the main part of 
Ше section being the same as in the last case. The main 
results of the trial are as follows: When the brushes were 
given a width of $ or under of the width of a commutator 
segment, the drop was 10 volts at full load. With the brushes 
2 of the width of a segment, the machine had a level charac- 
teristic, would easily stand an 80 per cent. overload, and 
required practically no shifting of the brushes. The width of 
brush remaining the same, and ruuning as a motor, with the 
direction of rotation in а reverse direction to the dynamo, it 
ran with constant speed, with constant volts, at all loads. In 
this case also the brushes could be fixed. Increasiug the 
brushes to { the width of a commutator section the machine 
over-compounded to the extent of 15 volts at full load or 10 
volts when separately excited. The field was next weakened 
and separately excited, so that the machine gave out 50 per 
cent., its normal voltage at the same speed as previously. 

In this test, which might be called a sparking test, the 
machine compounded exactly with the width of brushes, the 
same as in the last case, and about 25 per cent. overload 
could be got. In all the last cases mentioned the commutation 
was as perfect as could be desired, and the voltage showed no 
disposition to vary even when the brushes, which were gauze, 
were moved through considerable angles. 

This, then, shows a machine which, when wound in the 
ordinary manner, reaches its maximum output at full load, but 
when covered with sections having only one-sixth of the con- 
ductors available for commutation, can stand an overload of 
over 80 per cent., and this quite sparklessly. 

There is one more point I shall add, and that is, there seems 
to be the impression that the weakening of the forward horns 
and the distortion of the field are due only to the cross-turns, 
when in fact they are due to both back or forward turns and 
the cross-turns. The weakening action of these two sets of 
forces on any point of the polar span can easily be found by 
resolving them graphically, when it will be discovered, that 
as back turns are replaced by forward turns, the horns are less 
and less weakened by any given ampere turns on the armature, 
allowing of a given section carrying в given current, being 
successfully commutated with a smaller portion of its circuit 
than would be possible if it had to work in its usual position 
as it is forced to do on the ordinary armatures as at present 
wound.—Yours, &c., S. G. Brown. 


1, St. John’s-road, Chelmsford. 
THE COATBRIDGE GAS-ENGINE PLANT. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Our attention has been drawn to the letters on the 
above subject in your recent issues ; but after Mr. Dowson's 
able letter in your last issue, we feel that there is not much 
more for us to add. 

We should, however, like to emphasise the fact, that with 
our special“ electric light engines we guarantee steady lights, 
even with *unflywheeled" dynamos. We recently put in 
two of our 60 effective horse-power engines of this type in a 
large mill in Halifax to the following exacting specification: 
** The consumption of fuel shall not exceed 1110. of anthracite 
in the generator per indicated horse-power per hour when 
tested on a six hours’ run. The speed of the engine at full 
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load (taken on a counter for three miuutes) shall not be more 
than three per cent. less than the speed taken at no load as 
above. That when the dynamo is giving 320 amperes and 
112 volts, the total variation on a Cardew voltmeter shall 
not exceed one volt, the readings being taken over periods of 
five minutes duration. That at one-half load (160 amperes, 
112 volts) the variation shall not exceed 14 volts.” 

The electricians (Messrs. Shepherd and Watney) wrote us 
on December 17, 1896: We have much pleasure in inform- 
ing you that the two engines have now passed satisfactorily 
the various tests as laid down in the specification." 

As regards consumption of fuel the figures recently taken 
over ten months’ running of the plant of the Rugby School 
Electric Light Company, where two of our electric light 
engines of 75 effective horse-power and 55 effective horse- 
power are at work, showed that the cost of coal, town gas, 
coke and other fuel used in the Dowson generator, with repairs 
to plant, oil, waste, water, &., only amounted ќо 1:514. per 
unit, which is somewhat less than the figures for the Leicester 
plant mentioned in Mr. Langdon's letter of the 17th ult. 
This amount included the whole of the coal, &c., used during 
& series of trial runs. 

At the Zurich Central Tramway station, where our engines 
are a& work with Dowson gas, a test extending over 14 days, 
made by Profs. Meyer and Denzler, showed that the con- 
sumption of Belgian anthracite was only 1:5lb. per effective 
horse- power per hour, and the consumption of fuel and cost 
of working was less than half that of the steam-driven plant 
in the same place. At the Lausanne electrical tramway 
station, where two of our 130 effective horse-power engines 
are at work, each coupled direct to the dynamo, the consump- 
tion of Belgian coal was only l'llb. per effective horse-power 
per hour when tested last December. 

This amply proves that, when properly designed, gas 
engines working with Dowson gas can well hold their own 
with steam engines for electric lighting, both as regards cost 
of fuel and steadiness of driving.— Yours, &o., 

Скоззгкү Bros. (1міткр), 

Openshaw, June 7, 1897. D. H. Irwin, Director. 


MR. SWINTON'S CATHODE RAY EXPERIMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 

бик: Referring to Prof. Fitzgerald's very interesting sug- 
gestion that the hollow-ring effects produced by cathode rays 
described in my recent Royal Society Paper are largely due 
to the difficulty of supplying gas molecules with sufficient 
rapidity to keep the whole surface of the cathode discharging, 
I should like to point out that this explanation will scarcely 
account for the fact noted in my Paper that these hollow-ring 
effects ure only obtained with short focus cathodes, and that 
with long focus cathodes both convergent and divergent cones 
of rays appear to be uniformly solid under all conditions. 

I would also point out that though, as suggested by Prof. 
Fitzgerald, the interposed aluminium sector might interfere 
with the supply of gas over a considerably larger area of the 
cathode than it actually covers when close to the latter, and 
thus produce results in accordance with my observations, this 
explanation would searcely apply to the similar observations 
made with a tube in which there was no interposed sector, but 
in which a sector of the cathode itself had been bodily removed. 

It is also difficult to understand how Prof. Fitzgerald's sug- 
gested explanation would elucidate the observed fact that at 
very high exhaustions cathode rays come off only from a very 
small spot in the centre of the cathode. Would not Prof. 
Fitzgerald’s explanation require a converse of this result, 
seeing that at high exhaustions the number of molecules being 
fewer, the difficulty of the centre of the cathode obtaining a 
supply would be greater than ever. 

As it has been suggested to me that the hollow-ring effects 
may be due to electrostatic attraction of the cylindrical glass 
walls of the forms of tubes which illustrate my Paper, it may 
be well perhaps for me to take this opportunity of mentioning 
that I have obtained exactly similar effects in other tubes 
which were not cylindrical, but globular.— Yours, &c., 

66, Victoria-strcet, S. W., А. А. C. Swinton. 

June 4, 1897. 


AN ACTION OF FLUORESCENT SUBSTANCES 


THE CATHODE AND X-RAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I wish to call attention to à phenomenon which is of 
theoretical interest rather than of practical importance. 

While watching the exhaustion of an X-ray tube, I noted 
that, under certain conditions, the approach of а fluorescent 
screen close to the tube produced a stoppage of the discharge 
within the tube, the conditions being that the vacuum be 
“high” and that there be a multiple circuit, of slightly higher 
resistance than the resistance of the tube, through which the 
discharge may pass when it ceases to pass in the tube. 

In the first instance in which I observed this action, one of 
the wires (a) leading from the inductorium was in contact with 
a system of iron pipes, while the other wire (+) passed by 
another pipe of the system having & short air-space between 
it and the pipe. Under these conditions the vacuum being 
high," the approach of the fluorescent screen (caleium tung- 
state) close to the bulb, caused the discharge in the tube to 
cease, sparks passing from wire ) through the air-space to 
the pipe. Upon withdrawing the screen the discharge in the 
tube was re-established. This could be repeated as long as 
the conditions remained right, but the conditions have to be 
adjusted with considerable nicety, thus showing the action to 
be rather feeble, but nevertheless plainly existent. 

The approach of substances other than the fluorescent screen 
caused no noticeable effect upon the discharge. 

This action was noted with two different tubes, and it could 
easily be studied with apparatus having the proper adjustments 
for vacuum and multiple circuit. 

The ect of this action is apparently to increase the internal 
resistance of the tube to the passage of the discharge, and the 
cause would seem to be in the emission from the fluorescent 
screen (when it is not fluorescent) of certain rays which either 
increase the resistance of the vacuous space, or interfere with 
and oppose the rays from the cathode. 

To give intelligent opinions regarding the cause and real 
effect of this action would necessitate further experiments, and 
I trust that the matter may be taken up by one having more 
leisure to experiment than myself.— Yours, &c., 

East Orange, N.J., May, 1897. W. R. TunNsULL. 

P. S.—In this connection it might be well to mention a 
phenomenon which has probably been noted by others, but 
which has not, I think, been described in any of the magazines. 
My attention was called to it by Mr. J. W. Haller, and he has 
noted the recurrence of it a great many times while exhausting 
X-ray tubes. If the vacuum of the tube has become just so 
“high” that the discharge ceases to pass in the tube, the 
discharge in the tube will be re-established by bringing the 
hand very close to or in contact with the tube. It seems to 
me that this can be explained when we consider that the 
discharge passes from anode to cathode both inside and out- 
side the tube, and when anything, such as the hand, is 
brought to the outside of the tube, and decreases the resis- 
tance of that part of the circuit, the discharge is re-established 
on account of the decrease in total resistance. That the 
discharge passes outside as well as inside the tube 15 well 
demonstrated by the fact that when one places the fingers 
close to the tube (when the discharge is passing) one teels a 
sensation as of little puffs of air blown against the fingers. 
Tkis sensation, I take it, is caused by the passage of the 
discharge on the outside of the tube through the finger-tips, 
as the puffs are synchronous with the vibrations of the 
inductorium's contact breaker. 


ON 


THE USE OF TEST WIRES IN FEEDERS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: In the preface to a book on “ The Localisation of 
Faults in Electric Light Mains," which has recently been 
published, in which the “fault signalling networks” laid 
down by me in Berlin, are fully described (see also The 
Electrician, Vol. XXXVII., p. 788, and Vol. XXXVIIIL, 
р. 51), the author, Mr. l'aphael, expresses the opinion that 
central station engineers do not fully realise that the use of 
the pilot wires for these methods in no way prevents them 
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from being used to measure the pressures at the feeding points 
as well. 
test wire In the neutral or other cable is used in connection 
with earth-potential indicators on my system) the test wires 
‘can be used simultaneously as pilot and fault-signalling wires, 
I think central station men would yet find it advantageous to 
use for their feeders cables containing several test wires. 
These will be found useful for many reasons :— 

(1). According to the most recent practice here in Germany 
feeders are branched so that they supply more than one feed- 
ing point, and it is best to have at least the same number of 
pilot wires in the main feeder as there are branches. 

(2). When large installations are connected to the mains, it 
is often convenient to have special test wires to them, both 
for the purpose of checking the pressure and to serve as 
fault-signalling wires (by the earth-potential method) at 
such points in addition to the feeding points. 

(8). They are useful for working automatic apparatus from 
the station, for signalling or telephoning in case of emergency, 
and for electric clocks, time switches, &c. 

Finally, I would point out that the cost of feeder cable con- 
taining three or four pilot wires is little more than the cost of 
ordinary cable.—Yours, &c., Dr. ALLMANN. 

Berlin, June 4, 1897. 


CARBONS FOR ELECTROLYTIC PURPOSES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Siz: With regard to the report on Dr. Lessing’s electrolytic 
carbons which you published the other day (see T'he Electrician, 
May 28th, p. 137), Dr. Lessing writes us to day that the report 
is of no importance in practical use of his carbons, and does 
not come at all into consideration when the carbons are used 
for the chlor-electrolysis, for which his carbons are mostly 
used. We are happy to say that there is not a single factory 
in Germany, Austria, Switzerland, or the United Kingdom, 
which has not in use Dr. Lessing’s carbons or is trying same 
for this special electrolytic process, and only a few days ago 
there reached us a very large order from one of the first com- 
pene in this country. We hope that this explanation may 

of interest to you and your readers.— Yours, &c., 

KRUPKA AND JACOBY. 

51 and 62, Watling-street, Queen Victoria-street, 

London, E.C., June 10, 1897. 


THE BUSHBURY ELECTRIC DOG-CART. 


We take from the columns of the Engineer the following par- 
ticulars with regard to the above motor car, which received 
favourable mention in the recent abortive competition : — 

The Electric Construction Company's dog-cart is designed to 
carry two persons seated side by side. The motive power is derived 
from accumulators, and the motor is at rest when the cart is stand- 
ing. It can travel up to twelve miles an hour on a gocd level 
macadamised road, and has surmounted gradients of 1 in 14 at 
a walking pace. It is not claimed that the accumulators will 
carry it under average conditions more than twenty miles with- 
out re-charging. It can be made to travel backwards at a 
walking pace. Its weight is about 133cwt., exclusive of pas- 
sengers. There are two driving wheels and one steering wheel 
in front. The two-pole motor is geared by means of а Renold 
chain to the driving axle. The driving wheels are keyed 
to the axle, which is divided into two parts, united mid- 
way between the wheels by an ordinary bevel wheel differen- 
tial gear, to the case of which the sprocket wheel is attached. 
The steering wheel is mounted in а fork, and the backbone 
is pivoted on it by a joint having universal motion. Diagonal 
side braces are attached by joints to the lower extremities 
of the fork, and at their other ends to the front of the cart; 
these keep the fork in position, and permit of the wheel locking ; 
they also cause the wheel when locked to be deflected from the 
perpendicular towards the side of the greater circle described, 
thus greatly adding to the stability when turning. The steering 
wheel is guided by leather reins, running through eyes in a 
crossbar attached to the top of the fork. A bolt is provided, by 
which the wheel is kept in mid-position; this is released auto- 
matically when tension is applied to the reins. 

The switch gear consists of a reversing and a controlling switch, 
placed under the driver's seat ; the former is manipulated by a 


Although for all methods (except one in which the- 


vertical lever on his right hand, the latter has four positions : (1) 
off ; (2) two parallels of twenty cells in series, in circuit with the 
motor ; (3) forty cells in series, in circuit with the motor ; (4) forty 
cells in series, in circuit with the motor, with a resistance ib parallel 
with the magnete. The controlling switch is а roller ad&mated by 
the driver sliding his seat forward when starting or actelerating . 
the mction and sliding it backwards when slackening the 
speed or cutting off the current. When the controlli switch 
is in the first position and the cart is running, if the reversing switch 
be set to backward, the motor is closed on itself in circuit with а 
resistance and generates current. This combination is chiefly of 
use in checking the t peed of the cart on long descents. For bringing 
the cart to a stand a band, actuated by the foot, is applied to & cast 
iron drum on the motor axle. 

The motor is carried by a frame, articulated at one end to the 
road axle-bearing cases, and at the other end slung by an elastic 
attachment to the under side of the footboard. In working the 
distance between the motor and road axles is fixed, but it can be 
adjusted to compensate for wear in the chain. 

The driving wheels are 39in. diameter, and the steering wheel 
40in. ; they are of steel throughout, with solid rubber tyres. All 
three wheels are fitted with ball bearings. The sprocket-wheel is 
20Àin. diameter; the chain is $in. pitch, and has a breaking strain 
of over 400lb. About three-fourths of the weight is carried on 
ordinary elliptical carriage springs, resting on the bearings of the 
driving axle ; the rest of the weight is carried by the front wheel. 
The gauge is 4ft. Gin., and wheel base 5ft. Gin. All the working 
parts are boxed in, but are easily accessible from above. The 
motor bearings receive continuous lubrication from an endless chain 
dipping into a reservoir of oil. The motor is series-wound, and 
has а slotted armature, drum-wound, with Eickemeyer coils, and 
carbon brushes are used. The magnet is two-pole, wound with a 
single coil of square wire. The commercial efficiency is about 
80 per cent., with 80 volts 10 amperes, at 700 revolutions per 
minute, this output approximately corresponding to а speed of 10 
miles an hour. 

The accumulators are of the Faure-King type, manufactured by 
the Electrical Power Storage Company. There are four boxes, 
each containing 10 cells, the total weight being about Sewt. Each 
cell consists of two half.plate negatives and one positive. The 
rated capacity is 40 ampere-hours at a discharge rate of 5 amperes, 
or about 28ampere-hours at a apri rate ofibamperes. The accu- 
mulators are carried in the body of the cart, and terminals are pro- 
vided for charging them in place, for which current at 100 volts is 
required. They are completely discharged when the volts drop to 
74, and then require about seven hours to re-charge. The depth of 
the boxes and cells is such that violent jolting does not cause the 
acid to be spilt. 


The Origin of the Telephone.—Our contemporary, l’Elec- 
tricien, in an article under the above heading, seems to have 
taken it to heart that no French name has been connected 
with the invention of the telephone. It has, however, suc- 
ceeded in satisfying itself that Charles Bourseul nearly invented 
it in 1854, some seven years before Reis. In an article published 
in l’Illustration of Aug. 26, 1854, Bourseul raised the question 
of the possibility of transmitting speech by means of electric cur- 
rents along a wire. The following passages, which occur in 
Bourseul's article, certainly show that he started work in the 
right direction. Imagine that one speaks near a 
movable plate which is so flexible that it does not lose any of 
the vibrations produced by the voice, and that this plate suc- 
cessively makes and breaks connection with a battery. You 
might have at a distance another plate which would 
make the same vibrations at the same time. It is true 
that the intensity of the sounds produced will be variable 
at the point of departure where the plate is vibrated by 
the voice, and constant at the point of arrival where it is 
vibrated by electricity, but it has been shown that this cannot 
alter the sounds. It is evident, at first sight, that the sounds 
will be reproduced at the same height in the gamut. The 
present state of acoustic science does not enable me to say 
« priori that it would be the same with syllables articulated by 
the human voice. Any but the deaf and dumb would 
be able to use this means of transmission, which would require 
no apparatus of any sort. An electric battery, two vibrating 
plates, and a metallic wire would suffice. . . . Whatever hap- 
pens itis certain that, in the not very far distant future, speech 
will be transmitted by electricity. I have begun experiments 
in this direction. They are delicate, and require tinie and 
patience, but the approximations I have obtained make mo 
anticipate a favourable result.“ 
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TRADE NOTES AND NOTICES. 
Жы 


Notices for insertion under the above heading must reach the Office 
not ldter than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers 
or direct from ‘the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
strect, London : — 

SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
"THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 7s. 6d.; post free, 88. 3d.; abroad, 9s. 
About 1,300 pages. 

* TuE POTENTIOMETER AND ITS ADJUNCTS”: 
Electrical Measurement.—By W. C. Fisher. 
a few days. 

* LOCALISATION OF FauL.TS IN Execrric LicuT Mains.”—By Е. C. 
Raphael. Price 5s., post free; abroad, bs. 6d. Now ready. Prospectus 
on application. 

* ELECTRIC LAMPS AND ELkcTRIO LIGHTING,” by Prof. J. A. Fleming 
M. A., D. Sc., F. R. S., is now ready. The book is handsomely bound, an 
full of original illustrations, designs, initials, &c. Price 78. 6d., post free. 
Prospectus poet frae. 

*Morrva POWER AND GEARING FOR ELEOTRICAL MACHINERY.”—By 
E. Tremlett Carter, C. E., M.I.E.E. Now ready. Price 128. 6d., post 
free; abroad, 13s. 6d. 

LABORATORY NOTES AND Forms.—With the above title we have ready a 
set of 40 Elementary and Advanced Exercises for use in Electrical Engi- 
neering classes. New Edition now ready. These have been prepared [у 
Dr. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. €d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. €d. net. e complete 
веб of Twenty Elementary and Twenty Advanced Exercises are price 
10s. €d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 
A full proepectus sent post free. | 


" SUBMARINE CABLE. LAT AND RgPArRING."—By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 

“Tur Work or HznTz."—By Dr. O. J. Lodge, with many original 
illustrations. Price 2s. 6d. net. 

Exxorgro Motive PowER."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10в. 6d., 
post free ; abroad, 11s. 

** DRUM ARMATURES AND ComMUTATORS,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

“ELECTRICAL ENGINEERING FORMULAE," a pocket-book, by Messrs. W 
Geipel and H. M. Kilgour, is now ready ; price 7s. 6d.; by post, 7s. 9d. ; 
abroad, 8s. A largo paper edition with wide margins can be supplied, 
price 12s. 6d. ; post free, 18s. ; abroad, 13s. 6d. Prospectus on application. 

“© ARMATURE WINDINGS OF ELEOTRIO Maontnes.”—By H. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
llustrations and 65 full-page tables, 30s., post free. 

“Tuga ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. А. 
Fleming, M. A., D. Se., F. R. S. The New Edition is now ready. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

TRR ART OF ELECTROLYTIC SEPARATION oF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 103. 6d., post free. 

“Тнк INCANDESCENT LAMP AND ITS MANUFACTURER.” —This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s, 6d. ; abroad, Ss. 

** ELEcrRO-CriEgu ISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

**PracTicAL NOTES FOR ELECTRICAL STUDENTS."—By Messrs. A. E 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

“Тнк STEAM ENGINE INDICATOR AND INDICATOR. DiAGRAMS,"—Ed:ted 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

“THE MANUFACTURE OF ELxCrRIO LiGHT CARBONS.” -— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

* Тнк ErLEcTRIC Anc."—By Mrs. Ayrton. In the Press. 


“ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS." — By J. Elton 
Young. Jn the Press. 


A Universal System of 
Fully illustrated. Ready in 


Tenders Invited. From our advertisement colums it will be seen 
that the Halifax Corporation invite tenders for the supply of gene- 
rators and motor-generators, accumulators and electrical equipment 
of tramcars. Specifications from the borough electrical engineer 
(Mr. T. P. Wilmshurst), Foundry-street, Halifax, and tenders to 
the Town Clerk (Mr. Keighley Walton) by Monday, the 21st inst. 


The Metropolitan Asylums Board invite tenders for 
the electric lighting of the Grove Hospital, Tooting-grove, London. 
Specifications, &c., may be seen at the office of the architect (Mr. 
A. Hessell Tiltman), 6, John-street, Bedford-row, W.C. Tenders 


must be lodged at the offices of the Board, Norfolk House, Norfolk- 
street, Strand, London, W.C., by 10 a.m. on Wednesday, the 23rd 
inst. Mr. T. Duncombe Mann is Clerk to the Board. For further 
particulars see advertisement in another column. 


Tenders Invited.—The Brighton Town Council invite tenders 
for the completion of tho electric light wiring of the Municipal 
School of Science and Technology. Tenders must be lodged with 
the Town Clerk (Mr. F. J. Tillstone), Town Hall, Brighton, by 
10 a.m. on Monday, the 14th inst. . 


— The Blackpool Town Council invite tenders for the 
supply and delivery of a quantity of cored and solid carbons, 
required for the Corboretion Electricity Works, to March 31, 
1898. Tenders to the borough electrical engineer (Mr. Robert 
C. Quin), Corporation Electricity Works, Blackpool, by the 18th 
inst. 


—— The Electric Lighting and Tramways Committee of the 
Blackpool Corporation invite tenders for su plying two bogie tram- 
cars. Tenders to the Manager (Mr. J. Lancaster), Tramways 
Depót, Blundell-street, Blackpool, by the 21st inst. 


— The Corporation of Southampton invite tenders for 
the supply and erection of water-tube boilers, mechanical stokers, 
coal conveyor, pumps, steam and water mains, water tank, water 

urifier, fuel economiser and iron work. "Tenders to Mr. George 
b Nalder, Town Clerk, Municipal Offices, Southampton, by 4p.m. 
June 106. 

— — — Tenders are invited for working the Neath Corpora- 

tion tramways by mechanical or horse traction. Particulars from 
the Borough Engineer, and tenders to the Town Clerk by the 
28th inst. 
— Tenders are invited—(1) for the supply and erection of 
the necessary plant for the electric lighting of Treeton, and (2) for 
supplying electric current, and for working and maintaining the 
plant for 30 years. Tenders to the Clerk to the Parish Council 
(Mr. S. Fisher), Treeton, near Rotherham, by the 24th inst. 


—— —— The Hull Corporation invite tenders for foundations 
and buildings, and for steel roofs, tanks, &., at their new electricity 
supply station. Specifications from the borough engineer and 
tenders to the Chairman of the Electric Lighting Committee, Town 
Hall, Hull, by the 24th inst. 


———— The Highland Railway Company invite tenders for 
various stores, includiog telegraph instruments, fittings and 
construction material, castings, Ko. Tenders to the Secretary 
(Mr. Wm. Gowenlock), Inverness, N.B., by the 19th inst. 


—  —— The Municipal Authorities of Valdepenas invite ten- 
ders for the concession for the electric lighting of the town. 
Tenders to el Secretario del Ayuntamiento, Valdepena, Ciudad 
Real, Spain, by the 19th inst. 


Tenders Accepted.—The tender for the supply of a high-speed 
three-crank steam dynamo to the electricity department of the 
Sunderland Corporation has been secured by Messrs. J. H. Holmes 
and Co., who tendered for a Belliss engine. 


——-—— The Leeds Corporation have, on the recommendation 
of the Tramways Committee, accepted the tender of Messrs. J. 
Schofield, Sons and Co., Leeds, for the erection of a battery station 
at Kirketall for £485. 93. 11d. 

In inserting details connected with the tenders for 
supplies to the Aberdeen Corporation Electricity Department, last 
week, we omitted to mention that the contract for house service 
cables had been given to the Callender Company. 


—— The Dundee Town Council have accepted the tenders 
for the supply of additional plant and apparatus for their electricity 
supply works, which were set out in our last issue. The figures of 
the boiler tender should be £493. The Electrical Power Storage 
Company's tender for the maintenance of the batteries was £106 
per annum for five years. 


—— ——— The Magpmouth Town Council have accepted the 
tender of Mr. F. Lloyd for the erection of electricity supply build. 
ings at £4,837. 


Sale by Auction.—Messrs. Wheatley Kirk, Price and Goulty 
will sell by auction, on Thursday next, 17th inst., the contents of 
the hydraulic and general engineering works, Hornsea Bridge, near 
Hull. Catalogues can be obtained of the auctioneers, 49, Queen 
Victoria-street, London, E.C., and Albert-square, Manchester. 


Appointments Vacant.—The Electric Lighting Committee of 
the borough of Shoreditch (London) invite applications for the post 
of superintendent of mains, at a commencing salary of £2. 2s. per 
week. Applications are also required for the post of electrician-in- 
charge, at a commencing salary of £2. 28. per week. Applications 
for both vacancies have to be sent to Mr. C. Newton Russell, chief 
electrical engineer, Electricity Supply Station, Coronet-street, 
Shorediteb, by the loth inst. Some further particulars are given 
in an advertisement on another page. 
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Appointments Vacant.—From our advertisement columns it 
will be seen that the Edinburgh Town Council require an assistant 
engineer for their electricity supply station. ary £100 per 
annum. Applications to the Town Clerk (Mr. Thomas Hunter, 
W.8.) Town Hall, Edinburgh, by the 19th inst. 


The Electric Committee of the Belfast Corporation 
have а vacancy for а superintendent of mains, and some particu- 
lars in connection with the appointment will be found in our adver- 
tisement columns. Applications to Mr. Victor A. Н. McCowen, 
city electrical engineer, Central Station, Chapel-lane, Belfast, by 
noon, Monday the, 14th inst. 


—— —— The Physical Department of the University College of 
South Wales and Monmouthshire require a mechanical assistant, 
with experience in the working of wood and metals. The Regis- 
trar of the College will supply further particulars, and applications 
have to be in by June 22. See advertisement elsewhere. 


— —— Particulars will be found in an advertisement elsewhere 
of several appointments vacant at the Northampton Institute, for 
which applications must be sent in before 10 a.m. on Monday, 
June 21, to the Principal, R. Mullineux Walmsley, Esq., D.Sc. 


The Governors of the Borough Polytechnic Institute 
require & lecturer on mechanical engineering (salary £180), and 
heads for the day school department (salary £250) and chemistry 
department (salary £250). Applications to the Principal, Borough- 
road, London, S.E., by 15th inst. 

——— The Corporation of Birmingham 
demonstrator in mechanics and physics at the 
School. Salary £125 per annum. 
July 1st. 

Liquidations.—A meeting of the members of the Alternate 
Current Electro-Motor Syndicate (Limited) will be held at Peny- 
wern-house, 2 and 4, Penywern-road, Earl's Court, London, S. W., 
on July 9 to receive an account of the winding up. Messrs. G. W. 
de Tunzelmann and Charles E. Cree are the liquidators. 


————— We are informed that at the meeting of the share- 
holders of the Electrical Manufacturers (Limited) on Tuesday it 
was unanimously resolved that the Company be wound up, and 
Mr. G. A. G. Robertson was appointed liquidator. Mr. Robertson 
writes that there is no probability of the assets of the Company 
realising sufficient to satisfy the debenture-holders, and that other 
creditors will in that case receive nothing. 


Combined Switch and Wall Socket. —In our issue of March 19 
last we described а very practical combined switch and wall plug, 
made by Mr. A. P. Lundberg, which enabled the current to be 
switched off from the cord without removing the plug. We sug- 
gested at the same time that the fitting would be still further 
improved if the switch were two-pole instead of single pole. We 
are glad to see that Mr. Lundberg has followed our suggestion, he 
having now sent us a wall fitting for inspection, in which this 
alteration has been made. The switch is double-pole, with a good 
sharp break and а long rubbing contact. Ол switching off both 
strands of the flexible are left ** dead." 


Electrical Measuring Instruments. —In the instrument section 
of the new catalogue just issued by Messrs. H. M. Salmony and 


uire а lecturer and 
unicipal Technical 
Applications to Secretary by. 


Co. is described a new form of portable ohmmeter and battery, | 
which has been named the ** Research," for measuring insulation 


resistances from 0:1 ohm to 20 megohms. The form of instrument 
illustrated in Fig. 1 is 19in. long by 4}in. wide by 7iu. high; total 
weight, 14lb Аз will be seen, the instrument is on the Wheat- 
stone Bridge principle, and contains five resistances, of 10, 100, 


1,000, 10,000 and 100,000 ohms respectively, which are brought | 


into circuit by the sliding contact piece shown. One side of 
the bridge consists of a bare-wire resistance drum 16in. long 


fixed inside the case, and the unkuown resistance, together with | 
one of the five resistances, form the other side. The pointer of the |. 
galvanometer is adjusted by a torsion-head and two arrows uuder a : 


magnifying lens, and shows at а glance the direction in which the 
adjustable contact is to be moved in order to obtain balance. А 
set of sealed-up wet batteries are mounted in a separate under-case, 
as shown, these being rigidly connected to the instrument case 
above. Handy forms of pocket volt. and am- metem are also 


described. The illustration (Fig. 2) shows the voltmeter with a 
range up to 120 volts. Ammeters with a range up to two amperes 
are supplied in а similar case to that shown in the illustration. 


Fittings for Theatre Lighting.—Messrs. Hofler, Raum and 
Co. inform us that they have carried out the work in connection 
with the supply of electric light fittings to Her Majesty's Theatre 
to the instructions of Mr. E. Wingfield-Bowles, the consulting 
engineer. ‘Lhe large centre chandelier is in Louis XVth. style, 
made of real bronze, and cut rock crystals, and carries 60 
imitation candles. 'The wall brackets have been copied from the 
Castle of Fontainbleau from the original designs of Cafieri. Mr. 
W. H. Romaine Walker, the architect has furnished the designs 
for some fine hammered iron brackets in Italian renaissance, in 
keeping with the decorative scheme of the theatre. The same 
firm have also supplied the smaller chandeliers, and also the five 
iron braziers of р design which are conspicuous among the 
external fittings. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from June 2 to 
June 9, with the ports of destination :— 

Argentina —Buenos Ayres, £83; Rosario, £177. Australasia —Adelaide, 
£11; Fremantle, £3,733 ; Melbourne, £44; Perth, £116 ; Sydney, £531 ; 
Wellington, £30.  Belgium—- Antwerp, £86 (fuses); Brussels, £1,154. 
Brazil—Rio de Janeiro, £43. Canada—St. Pierre (N. F.), £19,050 
(telegraph cable). Ceylon Colombo, £20. China—Shanghai, £208 
(including £65 telephone stores). Egypt—Port Said, £26. Ргапсс— 
Boulogne, £12. Germany—Hamburg, £150. Gibraltar, £1,330. Holland 
Amsterdam, £115; Rotterdam, £31. Hong Kong, £16. India 
Bombay, £1,229; Calcutta, £1,423; Madras, £91 (including £65 tele- 
phone material). Japan - Kobe, £381; Yokohama, £381. Russea—St. 
Petersburg, £28. South Africa—Cape Town, £68; Delagoa Bay, £255 
(telegraph material); Durban, £449. Straits Seitlements—Penang, £95 

(telegraph instruments) ; Singapore, £99 (telegraph material). 
7 Sweden—Gotheuburg, £30. United States—Baltimore, £22 
(telephone material). Total £31,517 (for 9 days) against £4,614 
for one week of 1896 (June 3 to June 9). 


Telegraph Wire Exports.—The value of the telegraph 
wire and apparatus exported during the month of May, 
1897, amounted to £61,226, compared with £75,688 in 
the previous month, £112,215 in May, 1896, and £26,942 
in May, 1895. The value of the exports for the five 
months ended May 31 amounted to £382,386, against 
£323,583 for 1896, and £126,688 for 1895. 


Тһе Engineering Magazine.”—The contents of the 
June issue of this excellent publication are of the usual 
varied and interesting nature. The number contains 
articles on The Importance of the Universal Exposition 
of 1900,” by J. C. Charpentier; ‘ The Physical Aspect 
in Railr Accounting, by Thos. E. Woodlock; 
* Electricity in the Modern Machine Shop," by Dr. Louis Bell; 
* Characteristic American Metal Mines," by J. Wyman Jones; 
« Electric Traction under Steam Railway Conditions," by Charles 
H. Davis ; ** Deep Waterways from the Great Lakes to the Sea," 
by Allan Ross Davies; The Vexed Question of Garbage Dis- 
posal,” by Rudolph Hering; Epoch-Making Events in Elec- 
tricity,” by G. H. Stockbridge ; '' Engineering Problems of the 
Tall Building," by C. O. Brown; and The Economy of the Modern 
Engine Room," by A. A. Cary. Tho usual review of the Engineer- 
ing Press is also given. This number, as well as all back numbers 
of the magazine, may be had from the publishers of {һа Eüropean 
Edition, І, 2 and 3, Salisbury- court, Fleet.street, London, E.C. 
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The late Р. E. Boughton.—4A meeting of the subscribers to the 
fund raised for the benefit of the widow and children of the late 
Е. E. Boughton, int tructor in electricity at the Birkbeck Iustitu- 
tion, Breain's-buildings, London, will be held at the Institution on 
Wednesday next, the 16th inst., at 7 p.m., to decide as to the 
administration of the fund. 


Belfast.—At last there seems to be some likelihocd of an under- 
standing being come to between the Corporation and the local 
Tramways Company as to the terms upon which the latter are to 
improve their service and to introduce electric traction throughout 
their entire system. The Tramway Company insisted upon obtain- 
ing an extension of the term of their lease before proceeding with 
the work of electrically equipping their lines, but the members of 
the Council have on several occasions refused to accede to this 
demand. However, at the last meeting of the Council it was 
decided to rescind all former resolutions refusing to extend the 
lease, and consequently fresh negotiations wil be opened up 
between the parties. 


Blackburn.—A report by Mr. E. M. Lacey on the provision of 
condensing plant at the electricity station was considered at the 
last meeting of the Gas Commit'ee. After discussion the principle 
of surface condensers was agreed to, and tenders for the supply of 
the same are to be called for. 


Burnley.—The minutes of the Electric Lighting Committee 
recently presented to the Town Council stated that the Committee 
had decided upon а scheme for supplying electric motors on hire, 
the object being to increase the demand for current for motive- 
power purposes. 

Bury.—Commencing with July 1 the Electricity Committee 
have decided to make the following charges for electric current :— 
6d. per unit for the first hour's lighting, and 3d. per unit after. 
Current for motive power to be at 24d. per unit. 


Canadian Tariffs.—Under the revised Canadian Tariff Law 
the following duties are chargeable ad valorem on electrical appa- 
ratus :— 

Wire, single or several, covered with cotton, linen, silk, rubber or other 
material, including cable so covered, not elsewhere specified, 25 per cent. 

Wire of all metals and kinds, not otherwise provided for, 20 per 
cent. 

Wire rope, stranded or twisted wire and wire cable, not elsewhere 
specified, 25 per cent. 

Wire, cloth or woven wire, or netting of iron, steel, brats, copper or 
other material, 50 per cent. 

Telephone and telegraph instruments, electric and galvanic batteries, 
electric motors, dy namos, generators, sockets, insulatora of all kinds, and 
electric apparatus, not elsewhere specified, 25 per cent. 

Electric light carbons and carbon points of all kinds, not elsewhere 
specified, 35 per cent. 

Carbons over six inches in circumference, 15 per cent. 

Lamps, sidelights and headlights, lanterns, chandeliers, electric light 
fixtures, or metal parts thereof, including lava or other tips, burners, 
collars, galleries, shades and shade-holders, 30 per cent. 

Lamp springs and glass bulbs for electric lights, 10 per cent. 


Cardiff. —The Electric Lighting Committee have decided, on the 
recommendation of the borough electrical engineer (Mr. N. Appel- 
bee) to extend the electric light mains to the Central Arcade. 
Meter rents have been reduced 50 per cent. 


Cheltenham.—The lighting of St. George’s-road by means of 
incandescents has been decided upon at the suggestion of the 
borough electrical engineer, Mr. Hamilton Kilgour, at an estimated 
cost of £700. Current is to be supplied at £6. 2s. 6d. per lamp 
per annum. 


Colwyn Bay.—At Tuesday's meeting of the District Council 
Messrs. Fawcus and Clirehugh were appointed consulting engineers 
to the Council. | 


Dewsbury.—The Council have decided to supply electric current 
free for the lighting of the free public library. | 


Fareham.—Some time ago it was announced that the loss on the 
past year's working of the electricity works was £845. It now 
turns out that the actual loss only amounted to £300. The subject 
was discussed at the last meeting of the Council, and it was stated 
that the working of the undertaking had been very satisfactory, 
сопа the short space of time it had been in the hands of the 

ouncil. 


Great Yarmouth.—<An interesting report on the tramway ques- 
tion has been presented to the Town Council by the Borough 
Surveyor, who recently visited several Continental cities for the 
purpose of obtaining information as to the most suitable form of 
traction to be adopted on the projected lines in Great Yarmouth. 
After reviewing the various systems of electrio traction, the 
borough surveyor recommends the adoption of the overhead 
trolley system as being the most suitable. Plans and estimates 
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of the four lines have also been submitted. The capital outlay 
of the whole scheme is put at £36,000. The estimated annual 
income is given at £9,166, the working expenses at £5,000, interest 
and sinking fund‘at £2,160, and reserve and renewal fund £1,140, 
or а total of £8,600, leaving а net profit of £500. 


Halifax.—Col. Luard, R.E., held а Local Government Board 
inquiry at Halfax, on Wednesday, into the application of the 
Town Council to borrow £9,300 for tramway pu . The Town 
Clerk (Mr. Keighly Walton) explained that the Corporation had 
already obtained borrowing powers to the extent of £59,950 for 
electric lighting purposes, and of this sum £46,433 had been 
actually borrowed. thus leaving а margin of £13,517 for future 
use. 'fhey had the provisional sanction of the Board of Trade 
to borrow money for the tramways proper. At this stage the 
Inspector inquired why the application for the loan had been 
made to the Local Government Board, and, in reply, Mr. 
Walton stated that this procedure had been adopted, because, 
so far as supplying electric current was concerned, the 
Corporation derived their powers under the Electric Lighting 
Act, and these powers were exercised subject to the Local Govern- 
ment Board's sanction. The borough electrical engineer (Mr. T. 
P. Wilmshurst gave details of the expenditure included in the 
£9,300. He gave particulars of the additional apparatus required 
at the electricity station, and the streets along which electric 
mains were to be laid for tramway purposes. There was no 
opposition. 

The Gas Works Committee recommend the Town Council to 
increase the salary of the borough electrical engineer (Mr. T. P. 
Wilmshurst) from £250 to £300 per annum. 


Hammersmith (London).—Electric current will be supplied 
from the Vestry's electricity supply works during the Jubilee 
week. There is evidence of a considerable demand in the district, 
as applications for nearly 5,000 lamps are already in hand. | 


Islington (London).—At the last meeting of the Vestry the 
revised method of charging for electric current was formally 
approved. Under the new scale, which comes into operation on 
October 1 next, the charge for an average of one hour’s consump- 
tion per day of the maximum demand is 7d. per unit; for two 
hours per day, 7d. for the first hour, and 6d. for the second; three 
hours per day or more, 7d. per unit for the first hour, 6d. for the 
second, and 4d. for the remainder. 


Larne.—The Town Commissioners have unanimously decided to 
invite public tenders for the lighting of the public streets and 
thoroughfares for the next three years. | 


Leyton.—The District Council have decided to supply electric 
current to places of public worship at a discount of 20 per cent. 
off the standard rate of 5d. per unit. The Council have applied to 
the Local Government Board for sanction to borrow £1,680 for 
electric lighting purposes, including £450 for labour, materials, &., 
for connecting customers in those streets to which it was recently 
decided to extend the mains. On the recommendation of the 
Electric Lighting Committee, mains are to be laid in all new roads 
to be taken over by the Council. 


Lincoln.—The Town Council have decided in favour of the 
employment of high-speed engines at their electricity supply works. 
In our issue of the 14th ult. we gave particulars of an attempt to 
vary the plans and specifications of the electric lighting scheme 
prepared by the city electrical engineer (Mr. C. S. Vesey Brown). 
Alderman Turner spoke strongly in favour of slow-speed engines, 
and suggested that Dr. J. Hopkinson should be called in to advise 
them on Mr. Vesey Brown's scheme, а suggestion to which Mr. 
Vesey Brown objected, and which has now been rejected. 


Manchester.—Col. J. T. Marsh, R. E., held a Local Government 
Board inquiry at Manchester last week into the application of the 
Town Council to borrow £130,000 for electric light extension pur- 
poses. Mr. T. Hudson, the assistant town clerk, who opened the case 
for the applicants, had an agreeable task, and his speech showed that 
the electricity department is in a very prosperous condition. Appa- 
rently the chief difficulty the Electric Light Committee have to con- 
tend with is, not how to obtain additional cuatomers and to put 
their department in a sound financial position, but how to keep 
pace with the extraordinary and unprecedented demand for current. 
The present capacity of the plant at the electricity station is equi- 
valent to 128,000 8-c.p. lamps, but the demand for current to a 
very recent date represented 161,594 lamps, showing a deficiency 
of 33,594 lamps. Therefore it was proposed to put down two 
direct-driven dynamos of 2,500 H. P., six Lancashire boilers similar 
to those already provided, tive tubular boilers and two economisers, 
each having 480 tubes. A large outlay upon additional mains will 
also be necessary. Oa March 31 last the total capital expendi- 
ture had been £309,190. 19s. 10d. and the estimated cost of works 
which were included in previous applications for loans, and which 
nad not yet been executed, was £40,809. 0s. 2d. The extensions at 
present contemplated would involve an additional outlay of 
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£130,000, making a total of £480,000. Mr. Hudson asked that 
the loan might be for a period of 25 years. The Chairman of the 
Electric Lighting Committee (Mr. Alderman Higginbottom) gave 
further particulars of the Council’s proposals. Manchester was, he 
said, the first city in the United Kingdom to adopt the 5-wire system. 
The area of supply had gradually increased, and provisional 
arrangements for the supply of current to Moss Side and Levens- 
hulme had now been made. In order to cope with the increased 
demand for electricity for lighting and motive power it was 
absolutely necessary that additional plant should be put in. The 
capacity of their station in 1893 was 40,000 8-c.p. lamps, in 1894 it 
was i by 16,000 lamps, and in 1895 and 1896 it was further 
increased by 72,000 lamps, making the total mentioned of 128,000 
lamps. In 1893 they had 289 consumers representing 32,716 lamps ; 
in mber, 1894, consumers were 624 and lamps 60,298; in 
December, 1895, consumers had increased to 1,018 and lamps con- 
nected to 93,290 ; in December, 1896, consumers were 1,466 and 
lamps 133,004 ; and in May last consumers were 1,620 and lamps 
connected 147,068. Fifty-two consumers and 14,526 lamps were 
new awaitin connection, making the total number connected and 
awaiting connection 1,676, and the number of lamps 161,594. If 
the whole of the lamps were alight at once, the present plant would 
not be alle to supply the demand. The percentage of lamps alight 
at the same time was 65, but should a fog come on suddenly and 
continu there would be serious danger of the supply falling 
short. The rate of increase during the past two years had been 
40,000 lamps per year, and the demand at the present time 
was even greater. There were no means of estimating the 
үе demand, and that explained the frequent applications 
or borrowing powers. Comparing the consumption of current 
in 1894-1895 with that in the year ended March, 1896, there 
was an increase of no less than 973,678 units, or 54 per cent. Such 
arate of increase had never before been known in this country. 
Continuing, Mr. Alderman Higginbottom stated that the whole of 
the consumption for private purposes during the past year amounted 
to 2,777,107 units. Public lighting of the three squares had, how- 
ever, given great satisfaction, and the Committee consequently 
anticipated a great demand for street lighting. The cost of lighting 
these squares was £80 a year less than the cost of gas. For the 
first eight months there was a loss of £278 on the working 
of the station, but only after paying the interest on the 
ainking fund and depreciation charges. For the year ended 
March, 1895, there was a net profit of £5,709, and £4,000 
was placed to the credit of renewal fund. In March, 1896, there 
was a net profit of £11,139, £3,492 was paid to the renewals fund, 
and £8,521 to the reserve fund; they had also paid £6,964 "іп aid 
of the rates. In March, 1897, they made a net profit of £16,812, 
К to the renewals fund, and £7,965 to reserve, and they 

promised to aid the rates to the extent of £10,000. The price 
of current had been considerably reduced, and was now 6d. per 
unit, and 2d. per unit where 3s. per lamp per quarter was paid. As 
a result there were many firms in the city getting the current for 
3d. a unit. The city electrical engineer (Mr. C. H. Wordingham) 
also gave evidence, after which the inquiry closed. 


Montrose.—As the result of a conference between the represen- 
tatives of the Montrose and Brechin Police Commissioners and 
Edmundson’s Electricity Corporation, an agreement has been 
arrived at by which the latter obtain powers to establish electricity 
works and for supplying current for public and private light- 
ing in both burghs. Draft agreements embodying the Com- 
pany з ророан are to be submitted to the two Boards for their 
appro 


. Nuneaton.—The Nuneaton Electric Light Company, which was 
registered in December last for the purpose of establishing elec- 
tricity supply works in this town, commenced the supply of current 
on Saturday last. The ceremony of switching on was performed 
by the Chairman (Mr. R. Stanley), who referred to the healthiness, 
economy and comfort of the electric light. The Company have 
decided to supply electric current free of charge on Jubilee Day for 
illuminations. 

Plumbers and Electric Wiring.— A meeting was held in con- 
nection with the National Registration of Plumbers at the Tech- 
nical Schools, Plymouth, on Saturday, and in the course of his 

h the President, Mr. G. R. Barrett, expressed the opinion 
tin future the work of fixing the wiring in houses for electri3 
purposes would devolve upon plumbers.” 


Private Bill Legislation.—The following Bills have received the 
Royal sanction: Bristol Tramways, Charing Cross, Euston and 
Hampstead Railway, Plymouth Corporation and Neath Corporation 
Tramways Bills. | 


Rochdale.—The Town Council have engaged Mr. E. M. Lacey, 
of Delahay-street, Westminster, to prepare plans and specifications 
of the proposed electricity supply works. 

Sale.—Mr. Shaw, of Ashton-on-Mersey, has been retained by 
the District Council for the purpose of preparing a report on elec- 
tric lighting matters at a f:e of 30 guineas, 
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Southport.—From the annual report of the electricity supply 
works for the past 12 months, it appears that the revenue amounted 
to £4,837, against £2,039 in 1895, and the total expenditure to 
£5,309, against 22,254. There isa net deficit of £471 on the year. 
210,015 units of current were sold, against 89,979 in 1895. 


Stretford.—It was announced at the last meeting of the District 
Council that the threatened opposition of the Manchester Corpora- 
aon to their application for a Provisional Order had been with- 

rawn. 


Telephone Extensions in Natal.—The Government have 
decided to take over the Maritzburg telephone system, and proposo 
to considerably extend telephonic communication throughout the 
colony. It is intended to connect all the principal towns in the 
colony to the system. 


The Telegraph in South Africa. —The British and South African 
Export Gazette states that it is intended to connect Beira with tho 
Transvaal frontier by а trans-continental telegraph line, and to lay 
a cable from Beira, Portuguese Africa, to Europe, negotiations for 
the contract having been already opened between the Mozambique 
Company and the Compagnie Industrielle d'Orient. 

Torquay. The proposal to construct an electric tramway between 
Torquay and Paignton was considered at a special meeting of the 
Town Council on Tuesday. After an animated debate a motion to 
oppose the project was rejected by 12 votes to 9. Public opinion 
seems to be pretty evenly divided as to theadvantages to be derived 
from the projected line, and consequently the mayor has decided to 
convene a meeting of ratepayers for the purpose of further con- 
sidering the matter. 


Train Lighting.—All the carriages of the Waterford, Limerick 
and Western Railway Company are now lighted electrically. The 
Gill system is employed. 

Tunbridge Wells.—Nearly three hours were devoted to the con- 
sideration of electric lighting matters at the last meeting of the 
Town Council. As announced in our last issue the Council decided 
to increase the salary of the borough electrical engineer, Mr. H. L. 
P. Boot, from £260 to £350 per annum, the general opinion of 
councillors being that Mr. Boot had very well earned this increase. 
A discussion arose on the accounts of the electricity department for 
the past year, and on the cost of public lighting by means of 
arc lamps, several councillors protesting against the proposed 
extension of the arc lamps, on the ground of cost. Councillor 
Wood said the Committee proposed to employ the balance 
profit on the past years' working (£1,700) as follows: To carry 
forward £800 and to apply £900 to the relief of the rates, which 
would be equal to а penuy in the pound. Alderman Cronk, how- 
ever, claimed that the statement of profit was fallacious, and it 
was unfortunate that it was left to gas shareholders to criticise €he 
matter," but he regretted that there was no other disinterested 
person to point this out. A letter was read from Sir David 
Salomons advocating the formation of a depreciation . or reserve 
fund in connection with the electric light works. He thought 
that they should lay aside а sum equal to 5 per cent. on the 
capital outlay upon the machinery, mains, &c., out of which all 
renewals in successive years could be paid. The Town Clerk 
explained that under their Provisional Order they had power to 
create а reserve fund to be invested and accumulated to one-tenth 
of the capital, but the difficulty was for what purpose they could 
use the reserve fund. Eventually the accounts as printed were 
agreed to. 

Workhouse Lighting.—The Poplar (London) Guardians have 
instructed Mr. F. J. Warden-Stevens to prepare a report on the 
electric lighting, steam supply, heating, &c., of the workhouse, for 
а fee 10 guineas. 

York.—Two resolutions dealing with the electric lighting ques- 
tion are to be discussed at the next meeting of the City Council. 
Alderman Dodsworth will now move that the whole question be 
referred to а special Committee, while Alderman Wragg intends to 
move that the Streets and Building Committee be authorised to 
ascertain and report upon what terms the Provisional Order could 
be transferred to a private company. | 


———......—.. M] 
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А record of Applications for Patents and. Patent Specifications Published 
is compiled for this journal by MR. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancerg-lane, P. C., from whom any information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 

NorE.—The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicaters of inventions, or 
where complets specifications accompanies application an asterisk is sufficed. 


April 30, 1897. 


10,719. W. RowBoTHAM. London. Improvements in primary batteries. 


10,732. A. C. WiLsoN and W. Н. Roserts. Stockton-on-Tees. Improved 
portable electric lamp for use in explosive atmospheres. 


10,737. a W. RicHARDSON. Patricroft. Improvements in electric arc 
amps. 

10,755. W. Craven. Manchester. Improvements in or applicable to 
electrically driven cranes.” 

10,757. A. WiECHMANN and Н. WikcHMANN. London. Multiple electric 
switcb, controlling one or more circuits. 

10,758. T. H. MansH and A. VaNDAM. London. Improvements in means 


for connecting electric conductors to lamps, switches, or other 
electrical fittings. 


T. V. Н. OBELT. London. 


J. H. DuxN. London. 
by means of electricity. 


10,767. 
10,772. 


Improvements in phonographs.* 
Improvements in the generation of steam 


10,778. S. P. THRASHER. London. Improvements in electrical time 
indicators. 
10,792. Н. PENGELLY. London. Improvements in apparatus for dis- 


tributing electricity. 
W. Evansand J. W. SurrH. Birmingham. Certain improvements 
in apparatus for the electro deposition of metala. 


May 1, 1897. 
10,850. W. FrLETCHER. Rochdale. An electric alarm for oil pumps. 


10,872. J. бмк. Glasgow. Improvements in aud relating to electric 
batteries. (R. J. Browne and J. G. Dobbie, India.) 


F. L. MumhzAp. London. Improvements relating to the trans 
mission of signals through submarine telegraph cables. 


May 3, 1897. 
. W. E. Barras, London. Improvements in the manufacture of 
incandescent electric lam pa. 
. J. J. Hatt. London. Improvements in telegraph cables or the like. 


May 4, 1897. 
A. О, Ropinson. London. Improvements in telegraph keys. 


W. D. Watson and Т. Humpureys. Manchester. Improved 
apparatus for supplying or measuring a current of electricity, 


. W. P. THEERMANN. Manchester. Improvements in ceiling roses 
for electrical purposes. 


. J. FINLAYSON. Glasgow. Improvements in electric meters, appli- 
cable also to instruments for testing the magnetic properties of iron. 


.A. J. Bourr. London. Improvements in electro-pneumatic steer- 
ing gear for vessels, (C. E. Creecy, United States.)* 


. C. F. Eaton, London. Improvements in telegraphic apparatus." 


R. BELFIELD. London. Improvements in alternating current 
motors, (B. G. Lamme, United States.) 


. R BELFIELD. London. Improved methods of and means for 
controlling electric motors. (The Westinghouse Electric and 
Manufacturing Company, United States.) 


A. J. Bourr. London. Improvements in or relating to electric 
arc lamps. (E. A. Pellet and J. Déjardin, France.) 


May 5, 1897. 
Improvements in the electrolysis of fused 


10,822. 


10,908. 


. Ё. М. Lyte. London. 


zinc chloride. 


. J. F. O'NEILL. Dublin. A combination automatic action cut-out 
and trigger switch for governing the speed of vehicles worked by 
electricity or other power. 


. CHAMBERLAIN and HookHAM (LIMITED) and 8. Н. Ногрех, London. 
Improvements in electricity metere. 


E. PRIDDLE. London. Improvements in telephones, 

. E. Gratis, London. Improvements in dry batteries. 

. D. REYNOLDS. London. An improved process and means for 
electrically purifying liquids. 

May 6, 1897. 

W. H. WIL RAA. Cheshire. Improvement in electrical connec- 
tions for threatrical stage purposes. ; 

L. C. Werner. London. Improvements in electrical signal sys- 
tems for railways. 

G. PETTINGER. London. An improvement in electric fuse heads 
for blasting and for other purposes. 


11,470. 
11,317. 
11,520. 


11,846. 


11,587. A. J. Bor. London. Improvements in or relating to sockets ог 
holders for incandescent electric lamps, and the attachmen 
of lamps thereto. (E. Worringen, Holland.)* 


May 7, 1897. 


11,355. Н. H. Нли, and T. CLARKE. Liverpool Improved means for 
attaching shades to electric incandescent lamp holders. 


11,415. C. D. ABEL. London. Improved electrical signalling apparatus 
for transmitting commands and the like. (Allgemeine Elektri- 
citiits Gesellschaft, Germany.)“ 

May 8, 1897. 


11,480. C. Newman. London. А new method of making and breaking an 


electric circuit. 
11,497. J. S. CoLLETT. London. 


11,507. W. Bnowy. London. 
plating small ware. 


Electrical advertising apparatus. 
Improvements in apparatus for е|ес{го- 


May 10, 1897. 

J. F. BENNETT and R. H. Marries, 
electrical gas lighting apparatus. 

O. J. Lopek. Liverpool Syntonised telegraphy without line 
wires. 

F. J. GILLIBRAND. Liverpool. Improvements іп or relating to 
carbon plates, rods, or the like, for galvanic batteries. 

G. MARTINEZ. London. Application of electricity to the working 
of artillery, and for other purposes. 

E. RIL EV. London. An improvement in plates for secondary 
voltaic batteries. . 

J. RicHarp. London. Automatic transmitting apparatus enabling 
an instrument to act at a distance. 

К. E. B. Свомргох and W. A. CHAMEN. London. Improvements 
in apparatus relating to the distribution and use of alternating or 
pulsating currents of electricity. 

E. TREMLETT CARTER. London. Improvements in regulating or 
governing electric generating plant, 

May 11, 1897. 

J. CHAMBERS. London. Improvements in electrical radiators and 
water boilers for cooking and heating purposes. (Date applied 
for under Patents, &c., Act, 1883, Sec. 103, October 12, 1896, 
being date of application in New Zealand.) 

E. Boprgs. London. Apparatus for recording the time occupied 
in telephonic conversations. 

А. Soames. London. Improvements in the construction of 
dynamo-electric machinery. 

T. PETERSEN. London. Improvements in electric cables. 

Н. C. Gover and C. Farapay Proctor. London. Au improve - 
ment in holders for electric glow lamps.* 

J. Eastwick and I. A. Timms. London. 
electric laying of cannon or torpedo tubes. 

E. J. Preston and A. B. GILL. London. Improvements in devices 
for enabling railway travellers to apply the brakes by electrical 
means. 

E. WEBER. 


11,558. Sheffield. Iinprovements іп 


11,575. 
11,578. 
11,594. 
11,603. 
11,609. 
11,622. 


11,626. 


11,684. 


11,685. 
11 701. 


11,702. 
11,714. 


11,716. Improvements in the 


11,717. 


11,741. London. Improvements in electric arc lamps. 


May 12, 1897. 
H. Kisser. Portsmouth. An electric disinfector. 


W. B. BERREY and J. S. WARBURTON. Liverpool. Improvements 
in metal rails, fixtures and fittings for railway roads, tram roads 
and electric and other railways. 


S. DE LA PRECILLA. London. Improvement in and connected 

with the formation of galvanic batteries, 

11,800. i WooDpLEY. London. Improvement in incandescent electric 
amps. 

11,844, G. C. ALLINGHAM and W. FgNXELL. London. Improvements in 

voltaic batteries and electrolytic decomposition cella. 

Т. G. HowpEN. London. Improvements relating to electric 


lamps for cycles. 
May 13, 1897. 


O. LINDNER. Brussels. Improvements in or relating to electric 
accumulators or storage batteries. 


J. Davipson. London. Improvements in apparatus for making 
or breaking an electric circuit at the end of a prescribed period of 
time. 


E. vox Szvxrics. London. An improved arrangement for reduc- 
ing the apparent resistance in telephone conduc*ors.* 
May 14, 1897. 


R. BgnaLAND and Baron R. DE WENDEL. London. An improved 
apparatus for maintaining a constant temperature of metallic 
wires heated by an electric current.* 


May 15, 1897. 

. В. W. ATKINSON and S. F. WALKER. 
plates for galvanic batteries. 

. G. Hooxnau. Birtaingham. Improvements in electricity meters. 

12,068, J. W. Hess. London. An improved incandescent electric lamp. 


Н. W. НрАрЬАХр and HEADLAND's PATENT ELgerric STORAGE 
BATTERY Company (LIMITED). London. Improvements in 
secondary battery plates and in moulds for making them. 


11,760. 
11,787. 


11,800. 


11,861, 
11,891. 


11,945. 


12,019. 


Cardiff. Sulphuring carbon 
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12,087. Srsmens BROS. AND Co. (LrurTED). London. Switch apparatus 
for the graduated inclusion and exclusion of resistances in elec- 
trical circuits. (Siemens and Halske, Germany.) 

2,088. SrEuENs Bros. AND Co. (LIMITED) and A. J. SToPHER. London. 
Improvements in apparatus for controlling electric motors. 

12,087. Srewens Bros. AND Co. (LiuiTED) and P. T. J. EsrLEm. Lon- 
don. Apparatus for controlling electric motor generators at a 
distance. 

12,090. Sıemens Bros. AND Co. (LIMITED) and G. Forrest. 
A self-locking electrical signalling instrument.“ 


May 17, 1897. 

12,126. W. N. Stewart, F. BEANLAND, and J. W. PERKINS. 
provements in are lamps. 

12,128. F. W. WE IR and А. M. THoMPsox. Crewe. Improvements in 
apparatus for working railway points and signals by electric 
power. 

12134, E. A. CLAREMONT and Е. Н. Royce. Manchester. Improvements 
in the hanging of electroliers and other electrical fittings.* 

12,204. J. Rymer-Jones. London. А new or improved method of re- 
transinitting telegraphic messages, and apparatus for use in con- 
nection with the said method and for other purposes. 

12,210. R. DEMENSE. London. Improved electrical traction apparatus.“ 


12211. Е. F. M. A. Nave. London. Improvements relating to electric 
traction. (Date applied for, under Patents, &c., Act 1883, Sec. 
103, November 19, 1893, being date of application in France.) 


May 18, 1897. 
Nottingham. Automatic electric signal for 


London. 


Leeds. Im- 


12237. G. Е. GASCOYNE. 
railways. 

12251. F. JoNEs. London. Improvements in electric indicators. 

12.327. G. Water. London. А new or improved device for use in con- 
nection with storage batteries.“ 

12329. S. E. Feppen, J. W. Prior and R. MipppkuAss. London. A 
new or improved arc enclosing device for electric arc lamps. 

12,356. D. A. SugsLER. London. Improvement in electric arc lights. 


May 19, 1897. 


12,423. J. G. Dixon. London. Improvements in electric bell pushes and 
the like. 

12435. M. К. Perci and F. ScuacHERER. London. Improvements in 
electric conducting cords and means for connecting them to walls 


and other supports. 
May 20, 1897. 
12,443. A. WERNER and P. ре KILDUCHEVSky. London. 
in electric accumulators. 
12,455. S. SiLBERGER. Manchester. Improvements in and relating to 
prepayment devices for use with telephones.* 


12,469. J. H. Reeves. Bristol. An improved method of arranging the 
coils of a set of electrical resistances and means for manipulating 


Improvements 


the same. | 

12,473. W. T. РЕмвЕВ. Toronto. The electro-magnetic propulsion 
machine. | 

12,550. W. M. Morpgy. London. Improvements in dynamo-electric 


machines, 

12,551. G. W. PARTRIDGE. London. Improvements in electric switches, 

12,542. Е. Hitton and J. E. HowartH. Manchester. Improved spring 
clip for holding papers or other articles applicatle for telephone 
boxes or other instruments. 

12,544. Н. P. M. Brunet. London. Improvements in the process and 
apparatus for the electrolysis of alkaline solutions and the like. 


May 21st, 1897. 


12,589. J. D. Ногмез and W. L. HgaTH. London. Improvements in 
automatic circuit-closing devices for galvanic batteries. 

12,639. LA SociÉrT£ GÉNÉRALE DES INDUSTRIES EcoNoMIQUES. London. 
Improvements in means for regulating the voltage of dynamoa. 
(Date applied for under Patents, &c., Act, Sec. 105, March 20, 
1897, being date of application in France.)* 

12,642, E. C. PaRHAM. London. Improvements in contact fingers for 
electric controllers. (Date applied for under Patents, &c., Act, 
1882, Sec. 105, November 18, 1896, being date of application in 
United States.)* 

12,645. E. LACHMANN. London. 


as к An improved system of conductors for 
electric railways. 


May 22, 1896.' 

12,665. H. Tse. Livérpool. The combined generation and application of 
electricity supply and the manufacture of salt. 

12,675. R. Krayn AND С. Ковча. Manchester. Improvetnente in galvanic 
batteries. * 

12,714. F. W. SCHNEIDER. London. An improved insulating and carry- 
ing frame for accumulator electrodes.“ 

12,721. H. Lerner, London. Improvemerts in the construction and 
regulation of arc lamps. 

12,726. P. Dovatas AND H. J. Beswick. Liverpool. Improvements in 
telegraph apparatus applicable for ships and other like apparatus. 


SPECIFICATIONS PUBLISHED. 


Nots.—All Specifications can now be obtained at the uniform pric» of 
8d. each. 
1896. 


. DINGLE AND UnqQUHART. Electric switches. 

. SHORE and HEAT. Switchboards to be used for telephonic or 
telegraphic purposes. 

. MrrcHERD. Means for working single line railways during failure 
of tablet or electric staff working. 


. STRAND and Stockton. Electrical organs. 
. PIEPER. Apparatus or devices for starting and arresting electro- 


motors employed in driving wire-drawiog or other similar 
machines. 


. WILSON. Electric current meters. 

. Batuurst. Conduits for electrical conductors. 

. PrATISCHER. Method of and apparatus for electrically controlling 
or adjusting the position of ruddera, guns, signals and the like. 

. Harrison. Dynamo-electric machines. 

. GRUNWALD. Plate for storage batteries. 

. MERRYWEATHER, Portable electrically-driven pumps. 

. BINSWANGER. Electrical switches. 

. STAVELEY, Parsons and MR DAV. Form of integrating watt or 
ampere hour meter for continuous or alternating currents. 

. SENIOR aud Dunpas. Electrical switches. 

. CoorEv. Electric motors and transformers. | 

. Branson. Are lamps, specially applicable for lantern purposes. 

. BAKER. Construction of ammeters and voltmeters. 


13,200. STRóMBERG. Charging of accumulators. 
13,271. Verity. Electric switches. 
15,488. Влмвкво. Electrical incandescent lamps. 
13,496. SANDER and CLrrFOoRD. Incandescent electric lamps. 
13,891. RoorHAAN, RoOTHAAN, ALEWIJNSE and SCHUURMAN. Incandescent 
electric lamps. 
14,197. RoorHAAN, RoOTHAAN, ALEWIJNSE and SCHUURMAN. Incandescent 
electric lampe. 
19,2218. Constam and Von HaNsEN. Manufacture or production of 
chemical producta by electrolysis. 
19,290. Bourr. (Patin. Electrical furnaces. 
25,195. LAKE. (Clarke. Machines for weaving insulating coveringa on 
electrical conductora. 
27,501. Price. Electric furnaces, 
29,550. REDFERN. (Pennycuick). Electrically conducting soles and heels 
for rubber and other non-conducting soled footwear. 
29,525. MAYER. Means for attaching and detaching electric light globes. 
(Date applied for under International Covention, June 26, 1896). 
30,115. Овегт. Method of and means for combining phoaographs with 
electrical telephone circuits, and vice rersd. j 
1897. 
2,701. NasH. Electric propulsion. s 
4,138. Parren. Electric furnaces. 
4,212. RAAB. Alternating current meters. 
4,550. Paprtan. Incandescence electric lamp for advertising purposes. 
4,427. ANDERS, WEDEKIND and MILLER. Telephones for domestic use. 
4,878. De REDoN. Electric railway systems. 
4,979. STEFFEN. Station indicators for electric railways or tramways. 
4,995. JOSEPH. Apparatus for automatically cutting out electrical 
currents from dynamos when rising above or falling below a 
determined maximum or minimum, and for gradually turning on 
such currents. 
5,477. Heys. (Puritan Electric Company). Arc lamps. 
5,859. DoRMAN and Ѕмітн. Electrical switches. 
6,155. Deri. Electrical road traction installations worked by means of 
both alternating and continuous currents. 
6,778. STENDEBACH and Linker. Electric current conducting apparatus 
for electric railways with underground feed. 
6,818. ExTwisLE (Barret.) Storage battery. 


— — —— — + MM áÀ 


COMPANIES’ MEETINGS AND REPORTS. 


Consolidated Telephone Construction and Manufacturing 


Company (Limited). 


The sixteenth annual ordinary general meeting of this Company was 
held at Winchester House yesterday. Mr. C. L. W. FitzGerald presided. 

The SECRETARY (Mr. Charles Curtoys) read the notice calling the 
meeting, the minutes of the previous meeting, together with the report of 
the Directors and statement of accounts, being taken as read. 

The CHAIRMAN: Gentlemen, I think there are two things which I can 
congratulate you upon. The first is that we were wise enough to 
move the works to Coventry. That undoubtedly has saved money, 
although it was a rather expensive matter at first. The next is that the 
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sales have amounted to considerably more than they have been for 
the last few years. The profit on trading, which was last year only 
£127, is this year £2,021—a very great inprovement, which I hope 
will continue. The interest on our shares, as usual, has amounted 
to £2,574, and the transfer fees to £9. 10e., bringing up the total 
revenue to £4,404. Our expenses have increased by about £100, mainly 
made up of office expenses and rent. The rent, I should tell you, 
will be reduced in future, because we have got our subsidiary companies 
into the same office this year, and of course they will pay us for office 
accommodation. "There is also an increase in travelling expenses. "That ie, 
however, a valuable increase; because we have got a good many railway tele- 
phone contracts in consequence, The first item in the balance-sheet which I 
should like to call your attention to is plant and machinery. Though we have 
spent no less than £586 more than we did the previous year, yet we make it 
appear in the balance-sheet as being only £100 more. The buildings and land 
which we have at Coventry have been improved and added to. That land, I may 
tell you, has gone up very much in value, and we could sell itat an increased 
price if we wished to do so. One of the main features of this report is that we 
have reduced the debtors of the Company from £6,140 last year to £2,765. 
Another feature of importance is that our subsidiary companies only owe 
us £420, instead of £4,513, while our other companies and private business 
has increased. I think that is a very favourable atate of affairs, because it 
means that we have got more customers, and do more business. The only 
other item to which I need draw your attention is the cash. We have in 
cash £8,905, as against £6,627 last year. The next paragraph in the report 
touches on the enlargement of the Company’s powers, and we tell you 
that it has enabled other work to be undertaken with satisfactory results. 
On that point I will read a memorandum from our General Manager, Mr. 
W. J. Milne Menzies :— 


“ The enlargement of the Company’s powers has enabled the Company 
to undertake other work besides telephones ; the result has been that orders 
have been received for electric motors, for bicycle screws and nuts, for 
patented adjuncts to bicycles for various purposes, for installing the 
electric light, and for the manufacture of small dynamos, The expressions 
of opinion thereon from those for whom such work has been carried out 
warrant the hope that enquiries will continue and probably increase. 

“ With regard to private telephone rentals, the day is fast approaching 
when the whole of the rentals received will be profit instead of as now, 
part capital (for money expended in the erection) and part income. 

“ Each year this must continue, inasmuch as with each year more rentals 
are 'ripened,' until ultimately—provided, of course, that the telephones 
are retained by the renter—the whole of the income, less the charges 
incurred for periodical inspection (which ought to be small), will fall into 
the balance-sheet for the benefit of the shareholders.” 


Now that is what we call the private wire telephone business. It simply 
means this, that when we get the customers after the lapse of five years’ time, 
if the rental still continues, the whole of the rental becomes profit. Thenext 
paragraph speaks of the law suit in Belgium. When we last met we had, you 
will remember, a great windfall, and I am not sure that we shall not have 
another before long. One of the subsidiary telephone companies shows an 
improvement in trade to the extent of £455. N ow, gentlemen, I think I have 
told you nearly everything about the balance-sheet. But here I ought to 
mention that my late partner, Mr. Stoop, has given notice of a resolution 
which he intended to move, but I take the opportunity now of saying that I 
think it would be as well if Mr. Stoop, instead of proposiug that resolution, 
would meet the Directors and talk over the business, The total amount 
of receipts for the year, as I have said, is £4,404, and the amount available for 
division в £3,178. Of this amount we ropose to pay a dividend of 2 per 
cent., and carry forward a balance of £1,004. The Chairman concluded by 
formally moving the adoption of the report and accounts, and the declara- 
tion of the dividend recommended. 


price of their shares—about 2s, 6d. present-day investors would realise 
from 6 to 8 per cent. 

Mr. STOOP at this point interposed with the resolution of which he 
had given notice only that morning. 

The SOLICITOR to the Company (Mr. Addison) pointed out that Mr. 
Stoop was not in order, and | . 

The CHAIRMAN again appealed to that gentleman to discuss matters 
privately with the Directors, when, he thought, some satisfactory solution 
of the questions involved in the resolutions would be arrived at. 

This course was then agreed upon, and the motion for the adoption of 
the report and accounts was carried nem. con. 

The GENERAL MAN AGER, in response to a call from the Chair, 
said that the Company’s proapects in respect of telephonic business at 
Coventry were improving ; and indeed he might say the same as far as the 
adjuncts were concerned—screws and such-like things. If ten years ago 
they were making 10 per cent. profit they must not forget that in those 
days they hada monopoly. It was now very hard work to get a single 
order for telephones or adjuncts. Whenever an order was obtained it, was 
obtained in the face of great competition. Their prospects were certainly 
not worse than they had been for a good many years past. 

The CHAIRMAN then proposed the re-election of Mr. Henry Grewing 
as a Director. 


1 A. H. BAKER seconded the motion, which was carried unani- 
mously. 

The auditor (Mr. J. G. Griffiths) having been re-appointed, the pro- 
ceedings ended with a vote of thanks to the Chairman and Directors. 


NEW COMPANIES, STATUTORY RETURNS,&o. 


In addition to the injormation given under this heading, detailed par- 
ticulars of many of the Companies whose returns appear below will 
be found in “THe ELECTRICIAN" ELEOTBICAL TRADES’ DIRECTORY AND 
HANDBOOK, 1897, pages 366-897, dc., do. 

— — 


GILBERT ARC LAMP COMPANY (LIMITED).—This Company was regis- 
tered on May 25, with a capital of £2,000, in £1 shares, to enter into an 
agreement with Claude Gilbert for the acquisition of the business now 
carried on by him at High-street, Kensington, London, W., and to carry on 
the business of arc lamp manufacturers and electrical engineers. The 
subscribers, with one share each, are :—John S. Hecht (electrical engineer), 
Claude E. G. Gilbert (electrical engineer), L. Gilbert, Urban B. Gilbert 
(electrical engineer), A. E. Hosier, R. Evans and W. H. Martin. 

8. HAYNES AND COMPANY (LIMITED).— This Company was registered 
on May 51, with a capital of £5,000, in £1 shares, to enter into an agree- 
ment with Samuel Haynes, and to carry on the business of electric light 
engineera, art metal workers and manufacturers of electrical appliances, 
&c. The first subscribers, with one share each, are: T. Moore, W. M. 
Buckingham, W. Gould, J. F. Mountier, T. Emms, W. Nelson and F. A. 
Pridmore. 


MONT CENIS POWER AND LAND COMPANY (LIMITED).—This Company 
was registered on May 28, with a capital of £200,C00, in £1 shares, to 
acquire the concession for the utilisation of water from the Mont Cenia 
Lake. Italy, in the generation of electrical en granted to the Con- 
tinental Water and Electrical Power Syndicate (Limited), and to carry on 
the business of an electricity supply company in all or any of its branches. 
The subscribers, with one share each, are: C. Luff, G. Beeson, E. Sorrell, 
W. Johnson, G. O. Roos, S. E. Newman and R. Humphreya. 


NATIONAL MOTOR CARRIAGE SYNDICATE (LIMITED). — This Com pany 
was registered on May 25, with a capital of £30,000, in £1 shares, to 
acquire, develop and deal with certain inventions and rights relating to 
the generation, storage, distribution or application of electricity, and its 
utilisation for tractive or motive purposes, to enter into an agreement with 
Henry F. Joel, and to carry on the business of electricians, mechauical 
engineers, motor, cycle and motor car manufacturers and dealers, 
machiniste, &c. The subscribers are:—William F. Smith (electrical 
engineer), W. McAthy, George W. Puttnam (engineer), V. Baldwin, 
A. G. Gilbert, C. J. Mills and H. W. Peverett. 

PEERLESS ACCUMULATOR SYNDICATE (LIMITED).—This syndicate 
was registered on May 28, with a capital of £15,000, in £10 shares, to 
acquire, develop, work and deal with any patents, inventions relating to 
electricity, and to carry on the business of electricians, motor and motor 
car manufacturers and dealers, mechanical engineers, &c. The first sub- 
scribers, with one share each, are: A. J. Marsh, A. F. Talbot, Frederiok 
H. Edwards, electrical engineer, W. A. Smith, engineer, Alec E. Beck, 
engineer, Mra. A. Beck, and W. F. Monk. Mr. Arthur Carter is Managing 
Director of the syndicate. 


RAILWAYS ELECTRIC SUPPLY SYNDICATE (LIMITED).—This Company 
was registered on June 1 with a capital of £10,000, in £1 shares, to acquire 
and carry on the business of an electrician and electrical engineer carried 
on by William Andrewa, at Nottingham and elsewhere, and to acquire 
develop and work British patent No. 27,358 (1895) relating to an improve 
electrical fog signal for rail ways. | 

RIVER PLATE GAS COMPANY (LIMITED).—This Co mpany was regis- 
tered on June 2 with а capital of £1,500,000, in £10 shares, to acquire, 
develop, work and deal with any electric lighting and gas works in the 
River Plate and elsewhere in South America. | 


—— ᷓ— — — itl 


LIVERPOOL GAS AND ELECTRIC FITTINGS COMPANY (LIMITED).—The 
annual return to May 12 has heen filed. The nominal capital of £10,000 
in £1 shares has been taken up, and £1 per share has been called and paid. 

LONDON PLATINO-BRAZILIAN TELEGRAPH COMPANY (LIMITED).—-The 
annual return to May 17 has been filed. The nominal capital is £400,000, 
in £10 shares. 37,548 shares have been taken up, and the full amount has 
been called and paid. | 

ORIENTAL TELEPHONE AND ELECTRIC COMPANY (LIMITED).— The 
annual return to May 11 has been filed. The nominal capital is £200,000 
in £1 shares, of which 171,504 have been taken up ; 171,497 of these have 
been issued as fully paid, and the full amount has been called and paid on 
the remaining seven shares. 

TELEPHONE COMPANY OF EGYPT (LIMITED).—The annual return to 
April 27 has been filed. The capital is £100,000, in 16,000 Preferred and 
4,000 Deferred shares of £5 each. 12,071 of the former and all the latter 
have been taken up, and 12,000 Preferred and 4,000 Deferred have been 
issued as fully paid. £5 per share has been called and paid on 71 
Preference shares. 

WEYMERSCH ELECTRIC BATTERY SYNDICATE (LIMITED). — The 
annual return to Dec. 14 last was filed on April 3. The whole nominal 


capital of £20,000, in £5 shares, has been taken up, and 5,000 have been 


issued as fully paid. The full amount has been called, and £5,000 paid on 
the remainder. | 

WILLANS AND ROBINSON (LIMITED).—The annual return to April 28 
has been filed. The nominal capital is £300,000, divided into 30,000 Six 

r Cent. Cumulative Preference, and 30,000 Ordinary shares of £5 each. 

,000 of each class have been taken up, and 14,463 Preference and 14,462 
Ordinary have been issued as fully paid. The full amount has been called 
on 8,037 Preference and 8,038 Ordinary and £1 per share on the remaining 
4,500 of each denomination. 
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WOOLWICH DISTRICT BLECTRIC LIGHT COMPANY (LIMITED).—The 
annual return to April 5 has been filed, 9,466 shares have been taken up 
out of a capital of £10,000, in £1 shares, and 884 have been issued as 
fully paid. £1 per share has been called and paid on the remaining 8,583 
shares, 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate, 2 per cent. (May 13, 1897). 
Hr рег oz. (June 10). Consols (2ł per cent.) 1124—115 for money, 
11214—113 gf for account; 24 per cent. 104—1044 (June 10). Stock 
Exchange Settling Days: Consols, July 1; Stocks and Shares Continuation 
Day, June 25; Ticket Day, June 28; Pay Days, June 11 and 29 ; Mining 
Sbare Carry-over Day, June 25. 


APOSTOLOPP AUTOMATIC TELEPHONE PARENT SYNDICATE (LTD.).— 
An extraordinary meeting of this Company was held on Friday, for the 
purpoee of considering the proposal to transfer the undertaking to a new 
Company. The Chairman (Mr. Max Margowski) said that when Mr. Apos- 
toloff introduced his invention to him he thought it a sufficiently good 
speculation to provide the necessary capital without asking outside people 
to subscribe. Of the eight signatories to the Articles of Association two 
had provided the entire working capital, viz., the Honduras Government 
Banking and Trading Company and himself. He recognised that Mr. 
Apostoloff's invention was of the highest importance and of great com- 
mercial value, and he had therefore provided the necessary capital. The 
other shareholders only became holders by accident, and were never asked 
to subscribe. At the statutory meeting last year he stated that the invest- 
ment was highly speculative. An invention like Mr. Apostoloff’s needed 
to be brought forward in a practical form to be of commercial value. 
They had given a practical demonstration of their claims by means of a 
model, and they had invited experts to examine the invention. They were 
asking £500,000 for one patent alone. They arrived at this figure upon 
the basis of 50 per cent. of the economy their invention would produce to 
the monopoly. The monopoly was, he believed, the only one in the world 
working with an underground system, and in order to substantiate their 
claims they had asked the inventor to solve a certain problem which pre- 
sented itself in underground working. The inveutor had examined the 
monopoly's system and had found а technical solution of the problem. 
They had decided to engage a well-known engineer, who occupied a high 
position in the telephonic department of a European Government, and so 
eatisfied was this gentleman of the value of the invention that he was pre- 
pared to resign his present position and enter their service. In order to 
secure the services of tbis gentleman it became necessary to reconstruct 
the Syndicate with a liability upon all the shares, or to form a new Com- 
pany with a larger capital, which would take over the Syndicate. As the 
former course would necessitate the creation of a liability upon the shares 
imued to the inventor as fully paid, it was decided to adopt the second 
course. It was proposed to form a new Company, with a capital of 
£100,000. Of this, £10,000 would be working capital, 5,000 sharee 
would be held in reserve, and £10,000 in fully-paid shares would be 
given to the gentleman who was leaving his Government appointment. 
He was not at liberty to mention the name of that gentleman, though 
rd had that morning received the draft agreement endorsed by him. 

‚000 would go to the Syndicate to be distributed pro ruta. The 
transfer simply amounted to an extension of their operations, so as to 
enable them to secure the huge profits which he firmly believed the 
invention would yield. He was himself the largest holder in the Syndi- 
cate, and, apart from his original investment, he had bought a few 
thousand shares at a premium of no lesa than 1,300 per cent. [It may 
be mentioned that the shares in this company are 6d. each.] These, 
however, he bought as far back as July last, and he had refrained from 
further purchases because he did not think it right to take advantage of 
the special knowledge he possessed of the potentialities of the invention. 
He had, however, provided large sums in cash to take out additional 
patents, and this act showed his confidence in the undertaking. The 
£10,000 that was required was divided into two portions; £5,000 of it 
was to be deposited in the Bank of England as a guarantee for the 
remuneration which they were to pay to the engineer to whom he had 
referred for five years ; and the other £5,000 was required for construction 
and development purposes. The shareholders present were not quite won 
over by Mr. Margoweki's eloquence, and it was decided to appoint a 
committee of three shareholdera to confer with the Directors as to their 
proposals, and to adjourn the meeting till to-day (Friday). 


Price of silver 


BLACKPOOL AND FLEETWOOD TRAMROAD COMPANY (LIMITED). 


Letters of allotment and regret for the recent issue, of capital by this Com- 
P rh been posted. It is stated that the issue was considerably over 
tubscribed. 


CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this rail- 
way for week ended June 6 were £045, against £930 in the correspond- 
ing week of 1896, an increase of £15. "The total receipts for the half-year 
amount to £23,335, against £21,465 for the corresponding period of 1896, 
an increase of £1,870. ; 

ELECTRIO CONSTRUCTION COMPANY (LIMITED).—The numbers are 
published of 11 debentures of £100 each, two debentures of £50 each, and 
133 debentures of £10 each of this Company, which have been drawn for 
payment at the offices of the trustees, the Electric and General Investment 
Company, 1 and 2, Great Winchester-street, E.C., on and after July 1. 


GREAT NORTHERN TELEGRAPH COMPANY.—This Company's traffic 
receipts in May, 1897, were £24,800, and the total receipts from Jan. 1 to 
May 51 £114,000, against £114,000 and £124,000 in the corresponding 
months of 1896 апа 1895 respectively. | 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended June 6 (including Whit-Sunday) amounted 
to £1,324. The amount for the corresponding week last year was £1,152, 
Increase £172. 


MARDY ELECTRIC LIGHT COMPANY (LIMITED).—The first meeting of 
the shareholders of this Company was held last week at Mardy, Mr. B. 
Davies presiding. Mr. S. Edwards, the secretary, gave a summary of what 
had already been done in regard to the formation of the Company. He 
said the Company was practically a private concern, although there were 
a few shares still to be allotted. A site for the generating station had 
been purchased. The District Council would give their sanction to the 
laying of the electric mains, provided the Company agrecd to supply cur- 
rent to the incandescent electric lamps for street lighting at £2 per lamp 
per annum. They (the Company) had offered to supply current all the 
year round at £3. 5s., which they considered to be a reasonable charge, more 
particularly as the Council had been paying about £4 per lamp for many 
years to the gas company. 


NATIONAL TELEPHONE COMPANY (LIMITED).—The abridged prospectus 
will be found elsewhere of an issue of 130,766 (balance of 250,000) Five per 
Cent. Non-Cumulative Third Preference Shares of £5 each in this Com- 
pany. This issue is made (the prospectus states) to provide the necessary 
capital to meet the great extension of the Company's business. The 
minimum price per share has been fired at £5. 15s. Payments have to be 
made 108. on application, £1. 10s. on allotment, £1 on Sept. 1, £1 on Nov. 
1, and £1 on Jan. 1 next. Tenders are invited for these shares, and must 
be sent to the Company's bankers, Messrs. Robarts, Lubbock and Co., 15, 
Lombard-street, London, E. C., or the National Bank of Scotland, 37, Nicho. 
las-lane, Lombard-street, E.C., on or before Saturday, the 19th inst. The 
necessary forms of tender, &c., and prospectuses can be obtained from the 
bankers, at the Company's offices, Oxford-court, Cannon-street, E.C., an 
the branch offices throughout the United Kingdom, or from Messrs. James 
Capel and Co., stockbrokers, 51, Throgmorton-street, Е.С. 


SCOTTISH WESTRALIA (LIMITED).—At a meeting of this Company, on 
Tuesday, the Chairman referred to a scheme which had been proposed, 
апа “ which had the sanction and approval of the highest authorities, 
and would shortly be placed before the public. Under this scheme it was 
proposed to deliver electric current at the Western Australia mines at a 


price equivalent to 2d. per unit, and the importance of this supply could 
not (in his opinion) be over-estimated. › 


STOCK EXCHANGE NOTICE.—The Stock Exchange Committee have 
appointed Wednesday, the 16th inst., a special settling day in 20,000 shares 
(Nos. 1 to 20,000) of Callenders Cable and Construction Company 
(Limited), and the same have been ordered to be quoted in the Official 
List, | | 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated amount of the traffic receipts of this Company for the half- 
month ended May 31 is £2,448, against £2,841 in the corresponding 
period of 1896. The February receipts (estimated at £4,309) realised 
£4,555. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended June 4 (after deducting 
17 per cent. of the gross receipts payable to the London Platino- Brazilian 
Telegraph Company, Limited) were £2,225. | 


WESTERN UNION TELEGRAPH COMPANY.—The Directors of this Com- 
pany have declared the usual quarterly dividend of 1} per cent. The net 
earnings for the quarter (June partly estimated) amount to $1,550,000— 
increase, $50,000 ; surplus after payment of the dividend, $129,000— 
increase, $64,000 ; total surplus, $7,683,000—decrease, $16,000. The 
Company has applied to the New York Exchange to place on the Official 
List $2,000,000 of additional stock issued to cover improvements made 
during the past few years. The stock has bec; sold, and makes the total 
amount outstanding $97,270,000. 
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„_ «Cyclone Electric Fan 
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— С - =p be the Most Efficient in the Market. 


Э P MATTHEWS & YATES, : CHISWELL S™LONDONECE 


— wri MANCHESTER. 
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THE EASTERN TELEGRAPH COMPANYS SYSTEM AND ITS GENERAL 


CABLE COMMUNICATIONS $ 
Of THE — . 
балы WORLD. 


-— — ———ob — — 


EASTERN TELEGRAPH COMPANY 


TE 
IN CONNECTION WITH THE | (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN. 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 


е TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to — pem Gibraltar, Malta, Egypt,Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chiii, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. l 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. ЕНСЕ 

Telegrams should be sent from the Company's Stations— 
LONDON —II, OLD BROAD STREET, E.C.: 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S. W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANCHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW —141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Canea, Bitia, 
Rhodes, Trieste, Corfu, Zante, Patras, 1 гае Santa Maura, Tinos, Andros, Zea, and 
ali the Greek Islands. 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


In vending Tele from Postal Stations € € 23 rds being s! 
cwreshoudbesaeniomartten- WW LA HA. STERN, Merio Poia authore 7 
Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices às above, or at 


87, RUE  OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 60, Old Broad Street, E.O, By Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


perm and Most Direct Route to India and the 
Far East, 
BY SPHCLIAL . NIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECiED WITH 
INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 
MENTS, CHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
OALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 


The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which 18 exercised 
over every Message. 


essages are accepted ab the Company's Offices— 

LONDON: 18, Old Broad Street, E.O, 6 and 8, Lime Street еы and 
10 and 11, Mincing Lane, E. O. 

LIVERPOOL: African House, 6, Water Street. 


MANOHESTER: 60, Spring Gardens. | 
Where receipts are given gratis for the charge made and whence m es are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout ө Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED “VIA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Vis.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
‚ ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., Б.О. 


 BROWNING'S PRESERVATIVE ENAMEL PAINT, 


ANY COLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. s sec STEAMERS, YAI YACHTS (104140 01 or outside), LAMP-POSTS 9 (ens and Electric), 
and for ALL PURPOSES where a washable essen tial. as stood years of rough wear. 
THE INDESTRUCTIBLE PAINT rosiste the ae Et acids and 5 Invaluable гат ани Structures, кам омты Ж 
LASTS WELL WHERE OTHER PAINTS ARB USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, бе, 
BROWNING’S PREGERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION "or camp Wals.” 


Prevents decay and makes perfectly Weatherproof Stone, Marble, Brick, Cement, Plaster, ёс. The only solution used on OLEOPATRA’S NEEDLE 
which has been preserved by it 18 YEARS.  ——————— 


. THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIONS— 


—- 


: OLEOPATRAS NEEDLE 
5 к Eo 


FISHERIES, BEALTH, and INVENTIONS, in 1888, 1884, and 1885. Telegraphie Address: '' WEATHERPROOF LONDON." 
— а ААИНИН ТИРЕШЕ a a SS SS SSS SoS SSS SD 
D llet and € 
EPPS : uncan Walle On, 
COCOA-NIB EXTRACT. EXPORT PROVISION MERCHANTS, 

(TEA-LIKE.) Shippers of Wines, Spirite, Teas, Coffees. &o., in Bond. 

The choicest т 1. (n ken up beans) ‹ f ч natural Ci 114, FENCGHUROH STREET, LONDON, F. C. 

I bjected t ful h lic ; 

e — 1 * oil. de: aving 5-6 a а ancy fla A EA. ves Ww ad 6805 ses het eir Special Arrangements made for supply of Telegraph Stations & Cable Steamers abroad. 
a product which, when preparcd with boiling w. te r, has th n Mess18. D. W. & Co. ß Ка the CABLE STEAMERS 
sistence of tea, of which it is now, w vith many, beneficially ta ki ing of revera Companies: also to VARIOUS STATIONS of the EASTERN, EASTERN 

the — Its active principle being a entle nerve stimulant, AND SOUTH AFRICAN, and EASTERN EXTENSION, AUSTRALASIA, AND 

supplies the needed energy with nt. unduly exciting the system,— CHINA TELEGRAPH COMPANIES, and are prepared to execute orders on specially 

Sold only in labelle i Tins, favourable terms on shortest notice. Telephone No. 502 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.’s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 
LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs, MILBURN & CO., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels, Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, "$^ GARFORD ST., LONDON, E. 


TELEGRAPHIC ADDRESS: KIRKALDY LONDON. 


xxxvi. - THÉ ELECTRICIAN, JUNE 11, 1897. 


GAJE MERGE cae * == - 
1mb e Shire ; 
MOSSAMEDES$ - 2 ‹ es eze Highlands Shira 
Creat p, SHIDIMA of 7 ( 
FT 4 Nd 
— n ger al) „ " 4 T ote \ і E 
ö Cunen uj NS { NMMÁBHONACARD | ° ; Ф 
о OVAMBO.LAND р: ж a 
Fort апе 
Las Salisbur À v 
CM rio Y y 
y BUSHMEN а ду \ Fort Charter S 
Cc 4 - E * 
» (ATARELE, LAND ч Я Zampere 
Fort ; 
t ж М : ) СУ! Веїга 
A S иа * Sofala g^. Pungue | 
St. A mbro м2” % AZA 
er Pope Bight DAMARA L AND f <A MAS : 
— ТАТ! DISTRICT ~ Ф Fo 1 Tuli 
| L А М D Г Y L N D С Бал Sebastian 
* KATLAHAR |] a 
a | : d.Lady Gre 
=i ks "m * — 7 an О U тїн d d 
А Eebateling. © 
0 ESERT — 7 | { Э y "IE iĝ hambane 
gå GREA, ~~ RW pl 
SQ i ) А. М > 
Y palopo 4. . = Lydenburg | 
$ * >. е — — Inhg Dura 
- E 72 loha n sburg 7 a bertóno (4 fl zh, 107579 ез R. ч 
Р » f Cg | ANC al "7 
= Angra Pequena N A M A Q'y A L A N D ? В R | TI S H bao. Ut ET нА" VT goa Bay 
El habeth B С А M o е» ау sl & 
ily а BECHUANALAND КАЙ, uti d ⏑ 77 
+ 2 SATA S Um S fS — 
Уу, ee d © Newcastl ү i 7 Y Q 
eo ; F 14 - ! т < [^ V. izULU 
range IN. N 9 Cw CNCGRIQUA LA à ў Ladysmith, Q. `A 58у Lucia Bay 
Р. № „ | S * Bloch a ou GLAND Q 
eo 0 ot N М Qt : Ф ) < » Pieter 
; Е ANG: kiep 60e N. J£ х6 mari ‘purge | 
А) ; QV „Улу » 5 
c уг? КЖ urban 


y | i 0 
A 
N do" Carnarvon — d MJ ET, cottsburg * 
e ДР E C 0 /fgroo, 
m LAND Y 
» VCignwiRit * i N 
6t. Velen Bay \ 
«^ ^ 
Ур, East Londen 3 


uw T Ladysmith 7 $ 
| EST PK Caledon Bathurst \ 
22 E 
0 o — 7 ©, " 
Good m a" Io Y ә 
0.0] age ? p^ де, 
pe we 4 
о, 470 
<? 


ту, 
= =~ 


THE EASTERN е SOUTH AFRICAN TELEGRAPH COMPANY, uè 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Larne, «= 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European Syste™ of Telegraphs :— 


SOUTH AFRICA. 
CAPE COLONY. NATAL, 
ORANGE FREE STATE. TRANSVAAL. 


EAST COAST. 
ZANZIBAR, SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM,’ 


WEST COAST. 


BRITISH PORTUGUESE. - FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA, GRAND BASSAM., 
‚ , KOTONOU (Porto Novo). 
Poo: ойша GABOON. 
$ | S. THOME. WHYDAH. 
BRASS, LOANDA. GERMAN 
BONNY, BENGUELLA. — 
CAPE COAST CASTLE. MOSSAMEDES, CAMEROONS. 
Books of Forms, Tariffa and all Information can be obtained at the Company's Head Offices, Winchester House, 60, Old Broad Street, E.O. 
By order 
Н. E. PLANE, Secretary, GEORGE DBAPER, Secretary, IJ. CAMBROOK, Secretary, 
Avzican Dzor @кневїрн СОМРАЧУ. Eastzen акр BourR AFRICAN TaLEGRAPH West Arrican TuaLxcuapH Company. 


Company, 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Lr. 
THE WESTERN + BRAZILIAN TELEGRAPH C0., Im. 


THE above Companies connect the Continent of Europe with that of South 

America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 


Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co. Ltd. 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co, Ltd., 


Telegrams for Ohili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


в. а. : s. 4. 

Madeira — .—- = = - >» $m om 1 2] Argentine Republic—All Stations — é 6 

Cape Verde — Mou — — = : : Paraguay—All Stations = = 4 6 
LET 99 е о pes ваз ous ou 

Uruguay—All Stations L = 4 6 Peru— All Stations ы сев we зт эъ И 


000006 


Taciff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies, Messages should be marked “Via Eastern.” 


By Оврев, 
RIOHABD OOLLETT, Secretary, 
Baaziviay Susmanins Тк. кевари Co., Ү{›нонквткв Houez, Огр Bmoap STREET. 
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тне “COMMERCIAL.” , — 


‚сле 


THE LEADING ATLANTIC CABLE COMPANY. N Lacy 


BRITISH COLUMBIA 


| 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS. 


. The ** COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Pacifio Raitway Telegraphe 
for all important places In Canada, from the Atlantio to the Pacific; the ONLY COMPANY having Lines In British Columbla. The ‘' COMMERCIAL” Company's 
Cables landing in New York City and rear Poston connect with its OWN SYSTEM of Lard Lines, reaching all parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION " МА COMMERCIAL," on ове THE company’s GLOBE TRADE MARK FORMS. 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, Е.С. FREDK. WARD, MANAGER IN ENGLAND. 
BARING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


HEAD OFFICE: 253, BROADWAY, NEW YORK, U.S.A. 
JOHN W. MACKAY, PRESIDENT. GEO. G. WARD, VicE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, SECRETARY. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direc. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA compriscs 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS In MEXICO and CENTRAL and SOUTH AMERICA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


„Lia Western Union.” TM change) 


The Offices of the Compan 
in Great Britain ae 252. GRESHAM HOUSE, OLD BROAD STREET, LONDON, E. o. 


RECEIVING OFFICES: 


40, MARK LANE, LONDON, E.C. 2, NORTHUMBERLAND AVENUE, LONDON, W. C. | 1, PANMURE STREET, DUNDEE 
21, RUYAL EXCHANGE, LONDON, Е.С. A5, EXCHANGE BUILDINGS, LIVERPOOL. 106, GEORGE STREET, EDINBURGH. 
Naat ahi STREET, LONDON, Е.С. BACKHALL CHAMBERS, BALDWIN ST., BRISTOL. | EXCHANGE BUILDINGS, LEITH. 
FFINGHAM HOUSE, ARUNDEL ST., STRAND, | 29, GORDON STREET, GLASGOW. 7, ROYAL EXCHANGE, BANK ST., MANCHESTER 
LONDON, W.C. 10, FORSTER SQUARE, BRADFORD. 1, SIDE, NSWCASTLE-ON-TYNE, 
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TELEPHONE Ко. 15,007. TELEGRAMS: “INDICES LONDON.” 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1860) 


E1eotrioal Auctioneers, Valuers, 
AND ARBITRATORS. 


average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


| TENDERS INVITED. 
CITY OF LINCOLN. 


ELECTRICITY WORKS. 


The CORPORATION of the CITY of LINCOLN are prepared to receive TEN DEBS 
for the SUPPLY. DELIVERY and ERECTION, according to Specifications, of the 
following PLANT :— 

Section A.—TWO DRY-BACK MARINE-TYPE BOILERS. 

Section B. —HIGH-SPEED ENGINES, CONTINUOUS. CURRENT DYNAMOS, 

d and other PIPES, PUMP3, MOTORS and TRAVELLING 
CRAN 

Section C.—A FUEL ECONOMISER. 

Section D. CSTORAGE BATTERIES. 

Section E.— A MAIN SWITCHBOARD and INSTRUMENTS. 

Section F.- ARMOURED-CONCENTRIC and TRIPLE-CON CENTRIC CABLES 

and PILOT WIRE CARLES. 


Specifications, General Conditions of Contract, and Plans, for all or any of the 
above Sections, may be obtained at my office on and after the 18th inst., on payment 
of а deposit of £1. 1s. for each Section. The deposit will be refunded on the return 
of the Specification, &c., with a bona fide Tender. 

If a Tender is accepted such acceptance will be subject to the sanction of the 
Local Government Board being obtained to the borrowing hy the Corporation of 
the moneys required for the carrying out of the works comprised in the above 
Contracts. 

The Corporation do not bind themselves to accept the lowest or any Tender. 

Sealed Tenders, addressed to the Electric Lighting Committee of the Lincoln Cor- 
poration, endorsed with the words“ Tender for Section A, B. C, D, E or Е (as the 
case may be), Electricity Works,“ must be delivered to the office of Н. К. Hebb, Esq., 
Deputy Town Clerk, Rt. Peter's Churchyard, Silver-street, Lincoln, not later than 
noon оп WEDNESDAY, the i4th day of Jnly, 1897. 

| By order, 
C. S. VESEY BROWN, 
City Electrical Engineer. 


Corporation Оћсез, Silver-street, 
Lincoln, June 10th, 1897. 


CITY O F 


ELECTRIC LIGHT DEPARTMENT. 
The ELECTRIC COMMITTEE are prepared to receive TEN DERS for the SUPPLY 
and ERECTION of the following PLANT :— 
Section B 2.—PU MPS, STEAM, EXHAUST and FEED PIPES, &c. 


Specification and Conditions of Contract may be obtained on application to Victor 
A. H. M'Cowen, Corporation Electrical Engineer, on payment of £l 1s. per сору, 
ше sum will be refunded on the return of the Specification with a bona-fide 
Tender. 

Sealed Tenders, endorsed Tender for 
not later than 10 a.m. THURSDAY, July 1st, 1807. | 

The Corporation do not bind themselves to accept the lowest or any Tender. . 

SAMUEL BLACK, Town Clerk. 


BELFAST. 


“ must be lodged in my office 


NOW READY, No. 9 of the 


AUTOMOTOR AND HORSELESS VEHICLE JOURNAL. 


Monthly, Illustrated, 6d.; post free, 7d.; Yearly 78. 


No. 9 contains about 40 Illustrations, and full particulars with plans, &c. (special), 
of Oil. Steam and Electric Motor Cars at Crystal Palace Competition, Cana Auto- 
mobilism. And each number includes the Month's Motor News. Latest British and 
Foreign Types, Recent Inventions, Public Companies, Technical Articles, Law 


Reports, &c., &c. 
At W. Н. Smith and Son's Bookstalls, usual Newsagents, or direct from 


F. KING & CO, Ltd., 62. St. Martin's Lane, London, W.C. 


DOULTON «CO. 


PLUMBAGO QRUCIBLES 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony, 
Gold, Silver, &c. 


— —MÀ 


Di pots: 


LIVERPOOL, MANCHESTER, 


mae.” BIRMINGHAM, 
En. ST. HELENS, LANCS., and PARIS. 
LAABETE, LONDON, S.E. 


2 Gold Medals. 


ST A N L E Y TE Аххх И: 
| Manufacturer ot 
DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality end Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE, — | 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W. o. 
Telegrams, '' Turnstile London.” Telephone, 65188 


— — — — — 


CHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND POR EXCHANGE, are inserted in “ THE ELECO. 
TRICIAN ” at the following low rates : 


Three Lines and Under 
Per Line After 


1s. 6d. 
T ix es ва. 
Nine Words to the Line. 


Cash must accompany all orders for advertisements inserted at these rates. 


APPOINTMENTS VACANT. | 
VESTRY OF ST. JOHN, HAMPSTEAD. 


ASSISTANT ELECTRICAL ENGINEER WANTED. 

The VESTRY are prepared to appoint an ASSISTANT ELECTRICAL ENGINEER 
to take charge of the running of thofr electric light station on one of the shifts, and 
to carry out the instructions of their Chief Engineer. 

He must have had practical experience of alternating current station work (pre- 
ferably with Siemens's alternators and Willans's engines), including synchronising, 
running in parallel, indicating engines, and testing alternators and cables, gettin 
out cost sheets, efficiencies, &c. He will be required to reside in the parish, 300 
must not engage in ary other business or employment. Salary £2 6s. per week. 

Applications, stating age and previous experience, together with copies of not 
more than three testimonials of recent date, to be sent in to me not later than 10 
&.m. on 28th JUNE instant. МЕЕ 

By 


er. 
ARTHUR P. JOHNSON, Vestry Clerk. 


Vestry Hall, Hampstead, June 14th, 1897. 


CITY OF BELFAST. 


ELECTRIC ПОНТ DEPARTMENT. 


SUPERINTENDENT OF MAINS. 


The ELECTRIC COMMITTEE have a VACANCY forthe above. Applicants must 
have had experience in a cable factory, in the laying and maiatenance of electric 
mains, and in the testing of meters and main». Salary, £2 108. per week. 

Applications, stating age, previous experience, how soon duties could be com- 
menaced (which date must be as early as possible), together with copies of three 
recent testimonials, muet be sent to me, endorsed '' Mains Superintendent," not. 
later than WEDNESDAY, 23rd June, 1897. 

VICTOR A. H. McCOWEN, Electrical Engineer 

Central Station, Chapel-lane, Belfast, 

June 17th, 1897. 


nano LU NENNEN —— ALL 
N9RTH AMPTON INSTITUTE, Clerkenwell, London, E.C. 


APPLICATIONS are invited for the following APPOINTMENTS :— 
SENIOR DEMONSTRATOR IN APPLIED PHYSICS (four evenings per week). 
PHYSICAL DEMONSTRATOR AND ASSISTANT MECHANIC (full time). 
БОЕ AND INSTRUCTOR IN ELECTRO-DEPOSITION (two evenings 
per week). 
LECTURER габ INSERUCTOR in ELECTRO-TYPING and STEREOTYPING 
(two evenings per week). 
INSCRUCTOR IN ORNAMENTAL SMITHWORK (one evening per week). 
INSTRUCTOR IN DECORATIVE METAL WORK (one evening per week). 
Forms of application and particulars as to salaries, @c., may be obtained by 
writing to the Office of the Institute, St. John Street-road, Clerkenwell, London, Е.С. 
All applications are to be made in writing on or before 10a.m. on MONDAY, 


21st June, to 
R. MULLINEUX WALMSLEY, D.Sc., &c., Principal. 


COLLEGE OF SOUTH WALES AND 
MONMOUTHSHIRE, CARDIFF; 


Wanted, à MECHANICAL ASSISTANT in the PHYSICAL DEPARTMENT. 
Applicants must have experience in the working of wood and metals. Previous 
experience in the management of secondary cells, and in the preparation of lecture 
‘experiments, is desirable. Further particulars may be obtained from the Registrar, 
to whom applications for the post should be forwarded not later than JUNE 22nd. 


UNI RSITY 


r 


' 


SITUATIONS VACANT AND WANTED, &c. 


ACANGIES occur in High Tension Central Station, sea- 


side in Devonshire, one PUPIL, one IMPROVER, small premiums.—Apply, 
Manager, J. Н. FooKS-BALE, A. I. E. E., XI. S. A. Lond., Lynmouth, Devon. 


Manager, J. H. FOOKS-BALE, А 
WV ACAN CIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London.— For terms, &c. 
address V. P. P.,“ Electrician Office, Salisbury-court, Fleet-street, Е.С. 


address V. P. P., K е, E _____ 
ANTED, an ASSISTANT MANAGER for small Central 


Electric Light Station. Mechanical engineer preferred. Salary £2. 10s. a- 
week. —Address, “J. P.,“ 8, Gilaton-road, S. W. 


\ ANTED, an IMPROVER.—No salary for first year and 
no premium, but previous technical training essential.—Apply to the 
BoRouGH ELFOTRICAL ENGINEER, Cheltenham. | 


кшй нер U i A бын ыр SSA 
W ANTED, first-class DRAUGHTSMAN, accustomed to 

the designing of dynamos, motors and switchboards.—Address, '' G. H. S., 
Electrician Office, Salisbury-court, Fleet.street, Е.С. 


C 
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WAN TED, EN GINE DRIVERS for slow speed Кариес. 

high- tension Alternating Station. Preference to those with experience in 

риа running. Wages 30s. per week of 56 hours.—Apply, STATION ENGINEER, 
tricity Works, Chatham. 


WANTED, for the Fowler-Waring Cables Co., Ltd., a 
PURCHASER for our stock of CABLES to make room for enlargements. 

1,000 volts under water for a month guaranteed. Fifty per cent. off list.—Address, 
ORKS, North Woolwich. 


LECTRIC LIGHT INSTALLATION.—WANTED, to take 
CHARGE OF ; for three months or less ; neighbourhood of London ; best refer- 
ences given. —W EST, 9531, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


XPERIENCED ELECTRICAL ENGINEER desires posi- 
tion as WORKS MANAGER, ‚ Burgh Electrical Engineer, or Chief and Tec nical 
Adviser to Supply Company. Has had lighting of seven large towns.—‘‘ BURGH,” 
Electrician Office, Salisbury-court, Fleet-street, E. C. 


WANTED, and FOR SALE. 
SjECONDHAN D PLATING DYNAMO WANTED, from 


5 to 10 volts, any amperes.— Write, No. 2538, Electrician Office, Salisbury- 
court, Fleet-street, E.C. 


QTEAM ENGINE AND DYNAMO OR ALTERNATOR 


WANTED, about 900 kilowatts, immediate delivery.— All pereculare and 
prices to X.Y. 7., " Electrician Office, Salisbury-court, Fleet-street, 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
эсе, = by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 


CET CHARGING.—OC. H. CATHCART 


ane ted for this purpose, Charge Cells of all 
erms on application. Accumulators on 

uses, &c.—8, Dorset-buildings, Salisbury- 
ons No. o. 05.2 ‚966.) 


square, . — he 


THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


Subsoribed Capital, £375,000. 


Boilers and Engines Insured and Inspected. 


Employers Insured against Claims under 4 The Employers 
Liability Act. 
Third Party Fidelity and Guarantee Insurance. 
Joint Policies Issued individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision. 


J. Е. L. CROSLAND, M.Inst.C.E., M. I. M. E., Chief Engineer 
EDWARD HADFIELD, Secretary. 
Application for Agencies Invited. 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON. 
CATALOGUES FRER. 


44, 


USED by the PRINCIPAL ELECTRIC COMPANIES 


No chipping and difficult lids to get up. 
Perfectly Waterproof. Low Price. 
lewt. will do what 24cwt. of Red Lead. 


“ELECTRIC CEMENT” 
MARK ONCE USED ror [ALWAYS USED. 
ROAD ee 


HOUSE’S ELECTRIC CEMENT co., Ltd., Vanzhall Ra, 


TRADE 


JUST PUBLISHED. Crown Svo, 4s. ба. 


= INDUCTION COIL IN PRACTIOAL WORK, 


INCLUDING THE RONTGEN X-RAYS. 


By LEWIS WRIGHT, 
Author of “Light: A Course of Experimental Optics,” &c. 
With Illustrations. 
MACMILLAN AND CO., Ltd., LONDON. 


By LORD ARMSTRONG, C.B.. F.R.S., LL.D. 
With Autotype Plates. Imperial 4to. EI. 10s. nett. 


ELECTRIC MOVEMENTS IN AIR 
AND WATER. 


WITH THEORETICAL INFERENCES. 
By LORD ARMSTRONG, C.B., F.R.S., LL.D., &c. 


London: SMITH, ELDER & CO., 15, Waterloo Place, S.W. 


eJ OUEN AL OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Edited by F. H. WEBB, Secretary. 

PART 128.—Containing a paper on SOME RECENT DEVELOPMENTS IN 
ELECTRIC TRACTION APPLIANCES,” A. K. BAYLOR, and a full report of the 
Discussion thereon; also a Paper on wT GENERATION OF E RICAL. 
ENERGY КОК TRAMWAYSs," by JOHN 8. RAWORTH, Member; together with a 
Ciassifled List of Articles on Rlectricity and Magnetism ap aring in some of то 
Principal Technical Journals duri the month of April, 1897, d abstracts of th 
тоге important of them.— Price THREB SHILLIN 

B. & F. N. SPON, Limited, 125, Strand, W. C. 


ThE ELECTRIC AND GENERAL INVESTMENT 
COMPANY (Limited). 
NOTICE is Hereby Given that the TRANSFER BOOKS and REGISTER M. 


MEMBERS of the Company will be CLOSED from the 17th June to the 2nd J 
1897, both days inclusive, for the purpose of preparing the dividend warrants. 


By order. 
1 and 2, Great Winchester-street, J. CECIL BULL, Secretary. 
London, E.C., 16th June, 1897. 


Т'НЕ CITY OF LONDON ELECTRIC LIGHTING 
COMPANY (Limited). 


£400,000 FIVE PER CENT. REDEEMABLE DEBENTURE STOCK. 


NOTICE is Hereby Given that the TRANSFER BOOKS and REGISTER OF 
HOLDERS of Debenture Stock of this Company will be CLOSED from the 21st to 
the 80th inat., both days inclusive, for the purpose of preparing the warrants for the 
interest due 1st J uly, 1897. 

By order, 


J. CECIL BULL, Manager and Secretary. 
1 and 2, Great Winchester-streét, E. C., 
16th June, 1897. 


— ——— + 


| 
| 


RED LION STREET, 
Е.С. 


CLERKENWELL, 


Now made for 200-volt Circuit; Direct or Alternating. 
56, 


J. PITKIN, 


HOLDEN RECORDING VOLTMETER. 


JUBILEE ILLUMINATIONS—ELECTRIGAL & LAMP DEVICES. 


Before deciding upon your Design, obtain Prices and Advice from the MAKER, 
JAMES DICKSON, Wire Weaver & Worker, 48, GRAY’S INN ROAD, W. G., 


WHERE AN ASSORTMENT CAN BE SEEN. 
Book Orders oarly to sooure delivery. 
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THE QUEEN'S 


DIAMOND JUBILEE CELEBRATIONS 


Recherché, Unique, and Choicest Designs in 


Aig SS DECORA * 


S/ CLEAR and COLOURED «Sy S 
LAMPS 3a 


THE PHAETON ELECTRICAL CO., 


61 and 62, Watling Street, London, E.C. 


Telephone: BANK 367. Telegraphic Address: ACROMION LONDON. 


Price s. 6d.; post tree Ss. За.; abroad Эв. 


“THE ELECTRICIAN” 


ШЙ s DIRECTORY 


TH E BIG BLU E BOOK (Nearly 1,300 pages Royal 8vo.) 


CORRECTED TO FEBRUARY 3rd, 1897. 
“THE ELECTRICIAN " PRINTING AND PUBLISHING CO., Limited, 1, 2 and 3, Salisbury Court, Fleet Street, London, B.C. 


Price 1d.) JI AXEYX [Price 1d. 
PHCENIX FIRE OFFICE, TENDERS ann GONTRAGTS. 


19, LOMBARD STREET, 
AND | LONDON. The New London Daily Paper. 
57, CHARING OROSS, | Contain TT, THE CONTRACTS OP THE DAY 
ESTABLISHED 1782. Inc HE ELECTRICAL AND ENGINEERING 
Е ů | 


LOWEST CURRENT RATES. REQUIREMENTS OF THE WORLD. 


Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publisher 
Subscriptions :—3 months, 9s. d.: 6 months, € 64.; 12 months, 396- 
14d. 


LIBERAL & PROMPT SETTLEMENTS. pest free. Single Copies 1d., pest free 


ADVERTISEMENT RATES ON APPLICATION. 


ASSURED FREE OF ALL LIABILITY. BOUVERIE PRESS. Ltd., 98 & 99, Temple Chambers. Bouverie Street, B. C. 


e a a ЗИРЕ a tp ушлы у. лу. 
ELECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied, | ELECTRIC LIGHTING. "Er ON ОЁ bos MEER 
DYNAMO CONSTRUCTION. By the SAME AUTHOR. 
W. С. MAODONALD, (d Joint Secret «THE ELECTRICIAN” PRINTING AND PUBLISHING Co., Ltd, 
F. В. MACDONALD, 1, 2 and 3, Salisbury Court, Fleet Street, London, E.C. 
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| WILLANS "ише ENGINES . 


CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 l. H. P. 
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e Economy of Steam. 


(A consumption of less than 13lb. per I. H.P. per hour has been recorded under suitable conditions of size, pressure, &e., 
and even in Engines of 80 I. H.P. a consumption of less than 1421. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust, 


OVER 175,000 H.P. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., RUGBY. 


on page xiv. 


DAVEY, PAXMAN«CO., 


EN GINEIZERS, COLCHESTER. 


London Office: 78 (late 139), QUEEN VICTORIA STREET, E.C. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


esum: Steady Running Engines for Electric Lighting. 


CATALOGUES, 
PRICE LISTS, ESTIMATES, 


| отери E Co -" Lid Important — 


TELEGRAPHIO ADDRESS: 
*PAXMAN  COLCHESTER." 


PHOTOS, &c. 


POST FREE. 


een Portable-Steam 5 zwith Dynamo attached, formin 


Coupled Horizontal ЖАА, a portable electric light plant. Single cylinder 4 to 12 h.p. forming о, Horizontal Pressure 90 Ce. mpound 
4C to 1,000 H. P. cylinder. 8 to 25 h. p.; compound, 8 to 30 h. p. nominal. э mgh P 12 to 1,000 
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A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


ESTABLISHED 1861—1878. 


No. 996. [vo M xxxix. | 
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239 | Further Note on the Influence 
of а Magnetic Field on Radia- 
tion Frequency. By Prof. O. 


NOTES 
Contemporary Electrical Science. 
Compiled by E. E. Fournier 
D'Albe. 242 | Lodge, assisted by B. Davis. 253 
Electromagnetic Theory. By | Hgat EconoMy Іх ELECTRIC 
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Budapester Allgemeine Elec- | tricity Supply Stations. By 
tricitits Gesellschaft. By | A. Wri hk! 8 256 
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A DISTINGUISHED company attended the soirée of the Royal 
Society last Wednesday, and the brilliance of the assembly 
seems rather to have thrown into the shade the attractiveness 
of the scientific exhibits. The majority of the side shows 
differed in little or nothing from the exhibits at the previous 
conversazione, and, with the important exceptions of Prof. 
Loper’s and Signor Manconr's several arrangements for trans- 
mitting messages by Hertzian waves, no novelty of electrical 
interest was shown. Appropriately to the time and 
occasion, Prof. Ramsay had contrived into the motto 
* Vivat Victoria Regina,” three dexterously bent tubes, 
filled respectively with rarified argon, helium and argon. 
The tubes were arranged over the entrance way, and exhibited 
themselves in patriotic red, white (or rather pale yellow) 
and blue, when subjected to electric discharge through them. 
In order to develop the blue colour in the third tube a spark- 
gap and Leyden jar were introduced into the discharge circuit, 
thereby producing an azure colour that is absent when the 
ordinary alternating discharge is used. In а spacious apart- 
ment adjoining the entrance hall Mr. Preece and Signor 
М лвсом demonstrated their respective methods of “ Signalling 
through Space without Wires," while in а room overhead Dr. 
Avex. Muirgeap exhibited an apparatus for performing the 
same useful operation, as practised by Dr. OLIVER Lopax in 
1894, the only addition to Dr. Lopar’s original apparatus being 
that it was now adapted to a Kelvin ink-writer telegraph, 
the Marconi apparatus, on the contrary, being adapted to а 
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PRICE SIXPENCE. 


———— —— 


sounder. So far as we were able to judge, the Lodge system 
worked satisfactorily, the transmitter being at а distance of 
only а hundred feet or so, and the markings of the signals on 
the ribbon were undoubtedly distinct and readable. 
Nip E 

Ir will be seen from the detailed information given in 
another column that the desire of electrical engineers to do 
something useful for the common weal in time of war, а desire 
to which Dr. Joun HoPkiNsoN gave voice when President of 
the Institution of Electrical Engineers, has been welcomed by 
the War Office, and nothing now remains but for recruits to 


come forward. 
— —— — 


Ат the somewhat exciting time when the idea was first 
mooted—it was, if we recollect aright, first publicly promulgated 
by Dr. Норкімѕом at the farewell dinner given to Mr. TROTTER 
just prior to his departure for the Cape—there was an impres- 
sion that the rank and file, as well as the officers and 
non-commissioned officers, would be recruited mainly from 
among the members of the Institution itself. We believe that 
the present idea is to enlist electrical and similar artizans 
for the ranks, members of the Institution taking their places 
as officers. This plan obviates the great objection to the forma- 
tion of an entire corps upon a restricted professional basis, 
namely, that the relative position of individuals in their mili- 
tary and in their civil capacities is likely to be very different, 
with the result,—considerable heart-burning and loose disci- 
pline. As it is, there would seem to be every likelihood of the 
Electrical Engineer Corps playing a useful part in connection 
with coast defence in manning and manipulating the search- 
light apparatus at our defended harbours. No doubt as time 
goes on it will be found possible to extend the sphere of 


usefulness. 
— 


ALL who contemplate joining the Corps will do well to 
carefully study the rules and regulations with regard to 
annual drills, camps, &c. Although the stipulated minima 
are not likely to be pitched too high from the point of view of 
efficiency, it is probable that some aspirants may not realise 
beforehand what a large slice of their spare time electrical 
engineering volunteering will consume. This is not, of course, 
said with a view of deterring potential recruits, but to prevent 
a sudden inward rush followed by an equally sudden outward 
movement. A guarantee fund is being raised to secure the 
credit of the Corps, and as the capitation grant is high (£5) the 
Corps should, with- careful management, turn out a financial 
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as well as a military success—a combination not too often 
met with in our Volunteer Army. 

WE publish this week the first instalment of our 1896-97 
analytical table dealing with the electrical output, capital 
outlay, income and outgoings of statutory electric supply 
undertakings. As time goes on and the Board of Trade 
accounts of other concerns become available, the table will be 
added to until it provides a complete financial dossier of the 
statutory electric light business of the United Kingdom. 


— — 


ATTENTION has recently been called to the great boom” in 
the shares of certain metropolitan companies; in the short 
space of three months their market value has increased 24 
per cent. This, no doubt, is satisfactory to members of 
the Stock Exchange and to the speculating public, but 
investors would perhaps prefer to know exactly what 
real foundation there is for this sudden appreciation of the 
merits of electric lighting, and to those of a patient turn of 
mind, we commend to this end a careful study of analyses 
such as the one we publish to-day. To aid in this good 
work we will bring out some of the leading facts relating to 
the four most prosperous London companies—namely, the 
Charing Cross and Strand Electricity Supply Corporation, the 
Kensington and Knightsbridge Electric Lighting Company, 
the St. James’ and Pall Mall Electric Light Company, and the 
Westminster Electric Supply Corporation. These all happen 
to be continuous-current concerns. There is no Machiavellian 
design at the bottom of this selection; we would willingly 
bring out the advantages of alternating currents. The 
modesty of the managers of these undertakings is, however, 
invincible; they cannot be induced to supply sufficient 
material to the makers of ** odorous comparisons.” 


— 


DvniNc the year 1896 the capital expenditure of the four large 
London companies just mentioned increased about 144 per 
cent., but as their output increased by no less than 284 per 
cent. they were able, notwithstanding reductions in their 
charges, to greatly improve their dividend-paying capacity. 
Of course the foundation upon which this dividend-earning 
capacity mainly rests is the ratio of the capital outlay to 
the units sold; the lower this is the better. In 1895 the 
capital outlay per unit sold amounted to 8s.; in 1896 
it was reduced to 2s. 9d. The coal bill, upon which the 
engineering eye instinctively fastens, shows a similar healthy 
reduction; in 1895 the cost of coal per unit sold was 0:68d., 
in 1896 it was only 0:64d, 


i 


Turning to the Provinces, we will only call attention to 
two facts relating to the ten municipal undertakings, the 
accounts of which are given in the table. Firstly, the average 
capital expenditure per unit sold amounts to close upon 
8s. 6d.; secondly, the handsome manner in which Town 
Councils come to the support of their electrical ventures by 
making a lavish use of electricity for street lighting is 
worthy of notice. In one case over 45 per cent, of the 
output is taken up by the street lamps, in another case the 
figure is 25 per cent., in another 21 per cent. 


In another column will be found an abstract of the 
report of the Cape Government electrician for the year 
1896. The most interesting part is that relating to the 
testing and certification of meters. Mr. Trotter, it 
would seem, has to perform the duties of a Board of 
Trade and of a County Council official; he is ready 
to inspect and test meters which aspire to be of an 
* approved " type, and at the same time he tests and 
certifies individual meters after the manner of a London 
County Council inspector. While the Board of Trade, we 
believe, publicly issue no conditions which must be fulfilled by 
meters submitted to them for approval, Mr. Твоттек, possibly 
with the object of screening off the less efficient instruments 
and thus diminishing the number submitted to him, publicly 
states beforehand some of the conditions that an “ approved” 
meter must comply with. The condition that the starting 
current must not be greater than a tenth of an ampere is, 
we fear, fulfilled by very few meters at present. Smaller 
meters, say up to the 10-ampere size, may be found having 
a starting current as low as 1 ampere, but when we come 
to meters intended for a maximum current of 20 or 25 
amperes such а low starting current is rarely met with, 
even in meters intended for 200-volt circuits. More latitude 
might perhaps be! allowed here. We understand that at 
present the Board of Trade approve of no meter which fails 
to start on th of its maximum load, and in regard to 
accuracy it must be correct within 2 per cent. (+) above pyth 
load, 5 per cent. between ,lth and -th load, and 20 per 
cent. below -4th load. 


— dag 
Our readers, we feel sure, will peruse with interest the 


account of the Budapest polyphase electrie light and power 
station which Mr. Francis JEBL contributes this week. This 
station has been running since 1898, and is one of the oldest 
of the polyphase stations for the combined supply of polyphase 
power to motors and continuous current to lamps from the 
same generators. The station develops two-phase current at 
a frequency of only 25.and a pressure of 1,800 volts. For 
the continuous-current supply there is a three-wire network, 
fed from three sub-stations equipped with rotary trans- 
formers, and, with one exception, storage batteries. The 
efficiency of the entire system is as high as 67 per 
cent., a figure which is reached in winter when the 
conditions are most favourable. We notice one point of 
special interest connected with the generating plant. Mr. 
JEHL states that not only are the steam engines worked con- 
densing, but that tests have shown it was impossible to work 
them non-condensing when the machines were connected in 
parallel.“ Particulars of what happened when the two-phase 
machines were run in parallel by non-condensing engines 
would be useful, and it would also be interesting to know to 
what extent the speed fluctuations arising from non-condensing 
working exceeded the fluctuations with a condenser on the 
engines. We are inclined to think, however, that this difficulty 
is a local one, relating only to the particular design of the Buda- 
pest engines, and that it would not be difficult to build non- 
eondensing steam engines to run two-phase alternators in 
parallel. Perhaps the low speed was at the bottom of the 
difficulty. ; 
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International Submarine Telegraph Memorial.—A meeting of 
the full Committee will be held to-day in Room 205, Win- 
chester House, at 2 p.m. 

Date of Interruption. 


Puerto Plata—Martinique ....................... Dec. 19, 1895. 
Obidos— Рагіпёіња................................... Dec. 7, 1896. 
Grenada Trinidad 34%%„é̃é June 2, 1897. 
Medan— Penang . . June 16, 1897. 


Royal Society. — Among the Papers down for reading yester- 
day were one by Mr. J. W. Swan on “ Stress and other Effects 
Produced in Resin and in a Viscid Compound of Resin and 
Oil by Electrification," and one by Prof. S. P. Thompson on 
** Cathode Rays and some Analogous Rays.“ 


Telegraphic Communication with the Fastnet.—The ‘ dis- 
continuous " system, by means of which it is hoped that the 
Fastnet Light may be kept in more or less uninterrupted com- 
munication with the main land, has for some little time past 
been almost too discontinuous. Matters have, however, now 
been put right. 

The German Electro-Chemical Society.—This Society is to 
hold its annual meeting from the 21st to the 24th inst. at 
Munich. Several Papers are down to be read, including one 
by Dr. W. Borchers ор “ A Gas Carbon Element," and one 
by Herr C. Liebenow, on The Estimation of the Capacity of 
Lead Accumulators." 

The Cable Steamer “John Pender.’—This vessel, which, as 
we announced in our last issue, had run aground, was suc- 
cessfully tugged off on the spring tide by a Government lighter 
from Durban on the 14th inst. No damage whatever resulted 
from the mishap, and the vessel has now returned to her 
station off Delagoa Вау, 


Physical Society.—On Friday next, at 5 p.m., there will be 
a meeting of this Society at Burlington House. Papers to be 
read: — (1) A New Theory of the Earth's Magnetism,” by 
Mr. Sutherland ; (2) * Experiments on Critical Phenomena," 
by Dr. Kuenen ; (3) ** On the Attenuation of Electric Waves 
in Wires," by Dr. Barton; (4) ‘‘ On the Steady Motion of an 
Electrified Ellipsoid," by Mr. G. F. С. Searle. 


The Gravitation Constant.—A new determination of the 
gravitation constant and of the mean density of the earth has 
recently been made by Dr. C. Braun, at Mariaschein, in 
Bohemia. The result obtained for the gravitation constant is 
G = 665-786 x 10°”, and for the mean density it is 5:52725 + 
0-0012. An account of the research is published in the 
Memoirs of the Vienna Academy, and a translation appears in 
Nature of the 10th inst. 

The Employment of Carborundums for Fine Scale-Divisions.— 
The Physikalisch- Technische Reichsanstalt is now using carbor- 
undum crystals to а great extent to replace diamonds in the 
production of finely divided scales. Small flat hexagonal 
crystals are chosen of from half to 1mm. side and mounted in 
а steel holder by means of а drop of shellac. The lines are 
said to be much more even than those produced by а diamond; 
they have been examined when magnified fifty times and found 
to be still sharply defined. 

A Russian Electrical Exhibition. —Ар international electrical 
exbibition is to be held in St. Petersburg in 1899, under the 
auspices of the Russian Electrical Society. If is proposed to 
run electric railways of various systems in the grounds and 
electric launches on the canals. Among the industries which 
аге to be represented, on account of theimportant applications 
of electricity in them, are to be weaving, soda manufacture, 
aluminium production, welding, tanning and agriculture. 
After the exhibition is closed it is intended to found a per- 
manent electrical museum and testing laboratory. The 
organising committee is to be chosen in the autumn, and the 
Minister of Finance has been asked to grant a subsidy in order 
to cover a possible deficit. 


The Webb Dinner.—On Monday evening last the electrical 
members of the Whitehall Club gave what may be termed & 
farewell dinner to Mr. F. H. Webb, the retiring secretary of 
the Institution of Electrical Engineers. About 40 sat down, 
and amongst those present, either as guests or entertainers, 
were Lord Kelvin, who occupied the chair, Sir Henry Mance, 
Dr. John Hopkinson, Mr. Spagnoletti, Prof. Ayrton, Prof. 


Silvanus Thompson, Prof. Hughes, Prof. Perry, Mr. Mordey, 
Mr. Manville, Mr. Percy Sellon, Mr. Sydney Morse, Major 
Flood-Page, Mr. R. E. Crompton, Mr. Campbell Swinton, 
Mr. Hugh Erat Harrison, Prof. Fleming, Mr. A. H. Preece, 
Prof. Forbes, Mr. Erskine, Mr. Henry Edmunds, Mr. W. G. 
McMillan, Mr. Geipel, Mr. Fawcus, Mr. A. E. Mavor, Mr. Sam 
Mavor, Mr. Wallis-Jones, Major-General Webber, Mr. Alex- 
ander Siemens, Mr. Tasker, Mr. G. P. Simpson, Mr. T. E. Gate- 
house and Mr. W. G. Bond. There was a delightful infor- 
mality about the after-dinner speech making, which did not, 
however, prevent the gathering from making it plain to Mr. 
Webb that his labours on behalf of the Institution have not 
been unappreciated. 

British Association.— Prof. A. B. Macallum, the local 
secretary for the forthcoming meeting of the British Associa- 
tion at Toronto, is desirous that members who intend to be 
present at the annual meeting this year should apply early to 
the steamship companies for berths, as the number of avail- 
able berths is rapidly diminishing. Several of the steamship 
companies are offering & reduction in terms to members 
provided with their tickets of membership. Advantages will 
also be granted to members of the Association by some of the 
American railroads and street railways. Messrs. Thos. Cook 
and Son have been appointed official tourist agents for the 
Toronto meeting. We may remind our readers that the 
meeting will commence on August 18th, when the President, 
Sir John Evans, will deliver his address. The American 
Association for the Advancement of Science will meet in the 
previous week at Detroit, in order to enable its members 
subsequently to attend the meeting at Toronto; and as several 
of the American scientific societies have accepted for their 
members the invitation to join the Association and attend its 
sessions, it is expected that the Toronto meeting will partake 
largely of an international character. : 


Electric Traction for American Suburban Railway. The 

proposition of the Illinois Central Railroad to use electricity 
for running its suburban trains is, says the American Manu- 
f«acturer, attracting a great deal of attention from railroad 
men, as it will be the first practical attempt to substitute elec- 
tricity for steam in railway operations. It will be tried on 
eight miles of road, the suburban business of which is supposed 
to be the heaviest of any one railroad in the world. Railroad 
authorities state that it is hardly expected that the change will 
result in any great cutting down of expense, but it is thought 
that the train service will be more flexible and frequent, as it 
is proposed to do away with the regular train schedule entirely, 
running the cars or trains so often that passengers will do very 
little waiting at the stations. Those practically interested in 
railroading are anxious to see this idea worked out. They 
hold that without definite figures it is impossible to estimate 
what the relative economy would be, but for а service of the 
kind contemplated they admit that there will be at least a 
great convenience in the use of electricity. 

The Institution Conversazione.—The annual conversazione 
of the Institution of Electrical Engineers was held on Tues- 
day evening at the Natural History Museum, Cromwell-road. 
Sir Henry Mance and Lady Mance received the guests, who 
numbered about 1,000, and who included Prof. Silvanus 
Thompson, Prof. D. E. Hughes, Prof. Crookes, Prof. Kennedy, 
Prof. W. E. Ayrton, Gen. C. E. Webber, Sir A. J. Leppoc 
Cappell, Dr. John Hopkinson, Dr. W. E. Sumpner, Prof. 
Unwin, Mr. W. M. Mordey, Mr. W. B. Esson, Mr. Albion T. 
Snell, Mr. Worby Beaumont, Prof. W. G. Adams, Sir Denjamin 
Baker, Mr. J. Wolfe Barry, Mr. A. R. Binnie, Sir E. H. Carbutt, 
Major P. Cardew, Mr. Latimer Clark, Mr. Conrad Cooke, Mr. 
R. E. Crompton, Mr. S. Z. de Ferranti, Major-Gen. Festing, 
Mr. J. Hookey, Lord Kelvin, Mr. J. C. Lamb, Mr. W. G. 
McMillan, Major McMahon, Mr. Kenric D. Murray, Prof. John 
Perry, Mr. W. Н. Preece, Mr. J. W. Swan, Mr. А. А. C. Swinton, 
Mr. H. A. C. Saunders and Mr. F. H. Webb (secretary). The 
string band of the Royal Engineers supplied the music during 
the evening, and there was а general consensus of opinion that 
the change of locus was a distinct change for the better ; the 
temperature was more equable, the atmosphere was of a less 
asphyxiating character, and the floor space was decidedly 
more ample than at the galleries in Piccadilly. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Arsk.] 


Zeeman Anticipated.—Van Aubel, in a letter to the Amster- 
dam Academy, points out that some of Zeeman’s results were 
obtained as long ago as 1886 by С. Fievez, and were pub- 
lished in the Bulletin de V Académie de Belgique. Fievez found 
that the emission spectra are modified in a magnetic field in a 
manner analogous to that due to a change of temperature, 
that the lines are broadened, and that they are sometimes 
reversed and doubly reversed. His experiments with absorp- 
tion spectra of bromine and iodine led to negative results. He 
gave no quantitative results, and it is still doubtful whether 
the effects observed by him are in reality due to a purely mag- 
netic action, and not to a change of temperature in the flame 
due to magnetisation. That the Zeeman effect is purely mag- 
netic is shown by the polarisation of the light. 

[Van Aube, Verslag Koninkl. Akad run Wetenschappen, Amsterdam, 
February, 1897.) 


New OSE frau. The report of the Kew Observatory Com- 
mittee is of more than usual interest. On four days in 
February and March, 1896, the Observatory participated in 
an international scheme of eye observations. A very delicate 
declinometer was supplied by Prof. Boys, with a quartz fibre 
suspension, but in spite of the enthusiasm ” of two Royal 
College of Science students told off for the observations the 
results were vitiated by the erratic behaviour of the limelight 
used. The experimental work has been very varied, including 
as it does the estimation of fog density by the visibility of 
selected objects, nocturnal radiation, platinum thermometers 
and photographie lenses. The verifications extended to over 
20,000 instruments. The highest marks obtained in the 
department of complicated watches were awarded to Frid- 


lander, of Coventry, for a “ non-magnetic " watch. 
[Proc. Roy. Soc., No. 371.] 


Enormous Magnetic Traction Force.—H. Wilde has exceeded 
his own estimated limit of 400lb. per square inch for magnetic 
traction by means of annealed charcoal-iron wire 0°57in. in 
diameter. The electromagnet was excited by а current of 
40 amperes. With a piece of wire 1:2in. long the unpre- 
cedented tractive force of 42210. per square inch was obtained. 
That the magnetisation limit was virtually arrived at «as 
shown from the fact that, when the current transmitted round 
the electromagnet was reduced from 40 to 26 amperes, the 
amount of the tractive force remained constant The deter- 


minations were made with a single-pole electromagnet. 
(Уре, Proc. Roy. Soc., 374.] 


Ionisation and Physical Properties.—J. G. MacGregor has 
made an attempt to build up the phyaical properties of & solu- 
tion from its state of ionisation. It has often been pointed 
out that the difference between the physical properties of a 
solution of an electrolyte in which dissociation is complete 
and those of the solvent must be compounded additively of the 
differences produced by thetwo ions. If dissociation is incom- 
plete, it is equally obvious that the differences referred to must 
be similarly compounded of those produced by the undis- 
sociated molecules and by the free ions; and if so, it should 
be possible to express the numerical values of the various 
properties in terms of the state of ionisation. Such an 
expression would take its simplest form in case of 
solutions so dilute that the molecules or ions might be 
regarded as sufficiently far apart to render mutual action 
between them impossible, and then the changes produced 
by the dissociated and undissociated molecules respectively 
might be expected to be simply proportional to their numbers 
per unitvolume. Algebraically, the relation may be expressed 
by the equation P -- P, +k (1-а) n+lan, where P is the 
numerical value of any property (density, viscosity, surface 
tension, thermal expansion, refractive index, &c.), Р„ that of 
water under the same conditions, » the molecular concentration 
of the solution, a the ionisation coefficient, a» and (1 — a) » the 
number of dissociated and undissociated gramme equivalents 
per unit volume, and / and l constants depending upon the 
solvent, the body dissolved, the temperature, and the pressure, 
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but not upon the concentration. The formula can only apply 
to cases in which P, has a finite value, and not to such 
properties ав resistivity. From existing results for KCl 
and NaCl, the author draws some interesting general con- 
clusions. Undissociated molecules increase the surface 
tension and the density, and diminish the thermal 
expansion. Dissociated molecules have the preponderating 
influence in increasing the refractive index. In the increase 
of the surface tension the undissociated molecules have about 
twice as great an influence as the dissociated ; but in the case 
of viscosity their influence is comparatively small, and may be 
positive or negative. The formula stated above is verified for 
simple solutions and for mixtures of solutions. 
[MacaREGOR, Trans. Novia Scotian Inst. of Science, Vol. IX., p. 219.] 


X-Rays.—B. Galitzin and A. v. Karnojitzky read an inte- 
resting Paper last year on the source and polarisation of 
X-rays, which appears to have escaped the notice of the 
physical press. The source of the rays in the tube was deter-. 
mined by an extremely simple and elegant method A board 
was divided into а number of squares of lcm? area, and the 
radiating tube, surrounded by light, tight covers, was placed 
immediately above it. At the corners of each of the squares 
nails were hammered in vertically, and the position of the 
Source was determined from their shadows, the nail which 
cast no shadow being in the line of the source. The results 
agree with those obtained by other methods. As regards 
polarisation, no effect was obtained with crossed Nicols, but 
plates of tourmaline 4mm. thick gave results which place the 
polarisation of X-rays, and hence also their transverse nature, 
almost beyond а doubt. These rays are more strongly 
absorbed by the crossed than by the parallel plates. The 
difference was very minute, but when increased by the super- 
position of several negatives, after Durinsky, the effect of 
polarisation was clearly shown. 

(GALITZINE AND KARNOJITZKI, Memoirs of the Imperial Academy of St. 
Petersburg, Vol. III., No. 6.] 


Hall Effect in Bismuth.—As pointed out by Lebret in 1895, 
the dissymmetry of the Hall effect in bismuth may be ex- 
plained mathematically by supposing that in & magnetic field 
the resistance of bismuth increases by different amounts in 
different directions with respect to the crystallographic axis. 
E. van Everdingen has endeavoured to prove this experi- 
mentally. A small rod of bismuth cut in the direction of the 
cleavage plane showed in a field of 5,700 units an increase of 
resistance amounting te 5:4 per cent., while another rod, cut 
at right angles to the former, showed an increase of 7:4 per 
cent. This proves the actual existence of such a difference. 
Speaking generally, the phenomena can be described as 
follows: Outside a magnetic field the resistances in the 
different directions in a bismuth crystal may be repre- 
sented by the radii of an ellipsoid of revolution, the major 
axis of which coincides with the principal axis of the 
crystal. A magnetic force directed along this axis produces 
а greater magnetisation than the same force acting in a per- 
pendicùlar direction. If a second ellipsoid of revolution is 
described with the same directions, with axes in the ratio of 
the magnetisations, then, for any given direction of the mag- 
netising force, the direction and magnitude of the magnetisa- 
tion is determined by the radius vector to the point of contact 
of this ellipsoid and the tangent plane normal to the magnetic 
force. The strength of the Hall effect in a flat plate of 
bismuth is determined by the component of the magnetisation 
normal to its plane. When the magnetisation coincides with 
the principal axis the Hall coefficient has a smaller value for 
the plane normal to it than when the magnetisation itself is 
normal to the axis. The increase of resistance is much less 
in the direction of the magnetic force than normal to it. A 
working hypothesis may, indeed, be formed by supposing that 
the resistance increases uniformly in every direction normal 
to the magnetisation. The largest increase is obtained when 
the direction of magnetisation is normal to the principal axis. 
For any given position, the increase may be found from the 
ellipsoid of revolution described upon the extreme values. 


[VAN EvERDINGEN, Verslag Koninkl. Akad. van Wetenschappen, 
Amsterdam, April 21, 1897.] 
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ELECTROMAGNETIC THEORY.—XCIX.* 
BY OLIVER HEAVISIDE. 
(Continued from page 108.) 


х 399. The first wave sent along a circuit when voltage is 
applied at its beginning is independent of the nature of the 
arrangement at the far end. This follows from the property of 
propagation of disturbances at finite speed. It follows, again, 
that if we construct, by the expansion theorem for normal 
functions generalised, the series which represents the com- 
plete solution due to impressed force at the origin, so as to 
suit given terminal arrangements, that series will, for a short 
period of time, have a known meaning—viz., representing 
the first wave only. The series will contain, in every term, 
symbols standing for the electrical properties of the terminal 
arrangements, but in such а manner that only those in Ж 
have any effect upon the numerical meaning in the first 
wave—that is, in the region from = O up to rt, provided 
r¢<l. But as soon as vt reaches the value l, then the 
symbols in Z, become operative, but only in the part of the 
circuit occupied by the second wave. In the remainder, next 
the origin, the Z, symbols are still inoperative. But after 
t —2l/v, both the Zo and Z, symbols are operative, and we 
cannot change their values without affecting the numerical 
meaning of the formula. Though far-reaching, these con- 
clusions are perfectly safe and sound, because the fundamental 
reason is sound, and has no exceptions in its application. 
Similar conclusions, of à more comprehensive nature, obtain 
in all electrical problems involving waves when done in terms 
of normal functions. 

If, as in & few examples lately given, we know the nature of 
the second and succeeding waves, then we have the full inter- 
pretation of the Fourier series. But, in more general cases, 
from the hidden complex roots involved, it may be of a prac- 
tically unmanageable nature. I shall now explain how to 
obtain the formule for the series of waves, one after another, 
and illustrate by relatively easy examples. There is this to 
be said for the solutions in the Fourier series. They are readily 
obtainable, and are comprehensive. Against, they may be 
excessively difficult in the interpretation. On the other hand, 
the wave forinule are harder to obtain, but when got are 
easily calculable. Although the British Association blundered 
sadly about the electrical units, I am grateful to that body for 
its tables of the I,(x) functions. If tables of the K, function 
(continuous) and the G, function (oscillating) are in pre- 
paration, about which I know nothing, I venture to strongly 
recommend that they be standardised as done in this work, 
$ 886 and later. Much trouble will be saved in the future, 
even though it be not, like 47, a question of practical import- 
ance. 

That the calculation of the second and succeeding waves is 
feasible may be seen thus. The first and second waves being 

Vi =e "Vo, Vo = pet Vo, (46) 

the second wave differs from the first in the change from æ 
to (2l— x) and in the p, factor. Put 2/-z=y, then we may 
write 

v. ep Vo. (47) 
Comparing now with the first wave, we see that V, is the wave 
sent into an unlimited circuit by the impressed voltage p, V,. 
Similarly 

Vgz € pop, Vo; (48) 
if z=2l+x. бо V, is the wave sent in by the impressed 
voltage 901 V,. And soon. This is not а bad way of looking 
at the matter, because it shows that all the waves may be 
Obtained like the first, every one from its proper impressed 
voltage. Thus, 


vo e- A I, (ct) makes V, c7 X A, n P. (e. 

n 
Therefore, if we write the voltage p, V; thus :— 
p Vom e 7! B. I. eh, (49) 


This series of Articles ia а portion of Vol. II. of Mr. Heaviside's work 
ж Electromagnetic Theory." All rights of reproduction are reserved. 
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the second wave will be 


vi- % LB. P3); (50) 
" 


and soon. But, though easy to follow in principle, this way 
is not convenient in practice, if it be understood to mean the 
prior determination of pi Vo, pp, Vo, &c., as functions of the 
time, апа their subsequent expansion in I, functions, and then 
the generalisation to waves. There is a better way of carry- 
ing out the work. 

We found that & great simplification arose by the use of the 
differentiators а and B, instead of d/d. and d/dt, and practically 
by using only one of them, with the operand P,(z) throughout. 
This can now be followed up. 


Knowing that V” = f (a)Ps(z), (51) 
where, by (105), $886, 
1 – а? 
filo) = Du) 5. (52) 
we shall now have 
Vie = fa(a)Po(2), (58) 


where /,(а) is the modification in i) required corresponding 
to the passage from the first of (46) to (47). To find it, 
note that 

V, pile Pf (a)Po(z)!. (54) 
So, р, being a function of p, turn p to p -p (allowing us to 
shift p, forward to the other side of «^^^, and then put 
o(a +а-1) for p. Let the result be о, Then 


Jaa) = efi (a). (55) 
Similarly, VP! «= f, (a)Po(2), (56) 
where fala) = сосу, (а), (57) 


со being the function of а obtained from p, by turning р to 
o(a t a7) - p. 

The matter is now reduced to plain algebra. Thus, as 
regards Vi. Expand /„(а) in powers of a; then, by (58), 


V, => B,o"P,(z) = X . EPA) 


is the fully developed formula. It is only just at the last that 
we need think about the proper arguments, as w, and z, in the 
second wave, w, and z, in the third, and so on. 

The successive waves of current may be done in the same 
way. See (106), S 886 for the first wave. Then introduce 
— ст, and — с, as factors, instead of +c, and +0, above, to 
obtain the following waves: Бау, 


(58) 


(1-а? 


pt pt 8 
LrCie ia) Po(:), 91 = [Уе та ’ (59) 
LvC, = g(a) P£), 92 – 9191, (60) 
апа во оп. 


$ 400. The next thing is to show how the above plan works 
out. The simplest case is that of a terminal mere resistance, 


gay R,, at z =I. Then 
6 
P = a Б. 0 (61) 
a En EEEE +. 


Make the above-described changes in p (or use the middle 


formula in (104), § 886). We get 
91 Lr(1 —a)(1 +a)! - Bh (62) 
с+а Lv Ri 
Or пе 1 И -T R (68) 


The quantity с varies from —1 to +1, vanishing when 
Ri Lo. We may then expect a great simplification. This 
terminal condition destroys reflection in the distortionless 
At present it will destroy a lot of terms. We have 


case. 
g= – а. So when the first wave is 

Vim e t A, a P:), (64) 
the second wave is 

V= e A, anr1P (z); (65) 


and if Ro- Lv is the similar terminal condition at х = 0), we 
have o,= —a also; so that the third wave 1s 


V. e7 be T A.a"t2P,(2). (66) 
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The complete result is therefore 


104" + 1 W” +2 


== € -pt wi — — 
V=“ ZA Pi) = Temas) Abele j 
arising from any voltage impressed at x = O producing | 
Vom e Рё) AL (ot), (68) 


with terminal resistances of the critical amount. 
Similarly as regards the C waves. Thus, when V, = ede Кї, 
where e, is constant, the simple case so often used before, we get 


ez LoC, EN pep. (21), (69) 
е; LoC, = €- Pw,P,(2), (70) 
«еб, = «7 P Pa), (71) 


and so on, when there is the critical resistance Lv at both ends 
of the line. The reflection coefficients are now - p, and — Po, 80 
the differentiator + a derives any wave from the preceding one. 

But if there be a short circuit at х = 0, so that — 9,1, and 
therefore – су = 1, the operators of derivation are alternately 
a and 1, and we obtain 


ву LoC = Po(z,) + {wP (ә) + gPa(29)} 


2 
@ Pale) E .. (72) 
Notice in the above that all waves after the first are zero at 
their fronts. This is because the front of the first wave travels 
without distortion, and since there is no reflection at all of a 
pure plane wave when Б, = Lr in the distortionless case, there 
is no reflection of wave front now. Any departure of R. from 
the value Lr must produce a reflected wave which is finite at 
its front. This will also appear in the formule to follow. 
When R, has any value, then 

с+а (1 - с2)а 

— = sao = 1-c? — 20 
1+ca = l+ca R | ) 
This is the expression for —c,, in rising powers of а. So, when 

| | eo LrC, ert = P,(z,) 

as in (69), is the first wave of current, the second is 


co 


(78) 


2 
T P, 4 et p.. ). 


e; Le C, = cP, + (1 - e?) (uP, — с 2 8 


(74) 
For distinctness the arguments are omitted. Use w, and 2. 

When c= +1 we reduce to the cases of terminal earth or 
insulation. When c=0 we fall back on the case already con- 
sidered. When с is+, then Lr Ri, and the second wave of 
current is + at ita front, the termina! resistance being insuffi- 
cient to destroy the initial reflection. When c is - , R, Lr, 
and the reflected wave of current is negative. 

Similarly, if the first wave is of a complicated type, say 


ГС, A, aP), (75) 
this being a sufficient expression in general, then 
LrC, 8 v A aP). (76) 
1+ca 


Here we may use the development (78), and apply it to 
-every term in the summation by itself, one after another. 
This in, in fact, what we must do unless we can bring 
2 A, a“ to a simpler form with advantage, which may be done 
by specialising it. The part belonging to A, is 

А„{са^ + (1 – c?) (ani — cant? + cants ) Po (z), 
the meaning of which is known. 


$401. As an illustration, we may reverse operations, and ask 
this question: Given the second wave, what was the first one? 
To answer this, operate on the second wave by e,~}, the recip- 
rocal operator. Thus, if 


r C Zet = P (23), (78) 


or the second wave is of the fundamental simplest type, then 
the first is such that 


77) 


l+ca 1 1 a? a 
A, йыт ы (1-5) (a-* a7): 
EAS F Rom 
which makes 


in which wi and zi must be used. The Co impressed at = = 0 
is now obtainable. It is 
I, 


Loc yet m= + (1 E 3) (1 а * 3 5) (ot). (81) 


That this is the proper answer may be verified by taking (80) 
as a given primary wave and calculating the second by the 
operator c, i. e., as exhibited in (76). The result is the second 
wave (78). But it does not follow that the first wave is a 
physically possible one. It might be that the given second 
wave is such that no finite first wave could produce it. Now 
(81) looks suspiciously divergent when с is < 1, but I think a 
urther examination (which, this being an episode of curiosity, 
need not be entered upon) will show that the primary wave 
obtained is usually quite a fair one. There is, however, one 
case of evident failure. When c=0 we obtain an infinite first 
wave. But now the reason is also evident. We know already 
that when R, = Lr the disturbance must be zero at the front 
of the second wave when the first wave is finite. But our pro- 
posed second wave is not zero but finite at the wave front. So 
the first wave must needs be infinitely intense. Save in this 
case, I see no reason for failure. Naturally, when с differs 
little from 1, the first wave must be very intense. 

§ 402. In a similar manner we can work back from any wave 
to any preceding wave, and determine {һе possibility by 
examining the result, when the possibility or impossibility is 
not evident beforehand. Returning io the main question, the 
second wave being exhibited generally by (76), (77), take the 
саве п = O. Then 

LrC,e* = A,Po(z,), (82) 
ІС, = А {с + (1 — c?) (а - ca? + соз — ...) Po, (88) 
with 2, and w, in the second wave. Find the third wave, 
when the terminal arrangement at the origin is a mere resist- 
ance. We shall have 
Cota Lv - R, 
la Lv + R. 
Here c, and c, only differ from oi and c in the substitution of 
R, for R,. The third wave comes from the second, therefore, 
in the same manner precisely as the second came from the 
first, with the change mentioned. Thus if the second wave 
is of the type (78) or (82), the third is of the type (83), with 
Cg, Wg, 23, and co. But taking matters literally as in (82), 
(88), namely, that these equations represent the first and 
second waves, then, to find the third, we require to expand 
0% j in powers of a. Here c, is like oi, and is given by 
- O0 =+ (1 -c a(l — са + с?а® — ...). (8б) 

This may be applied to (83) directly. The result is, as far 

as P, 

Lo Ce = Al eco T a(c + с)(1 - eco) 

+ a? Lee ( c? +¢,?— 2) + (1 — с2)(1 c)) 

+ a3/cc,2(1 — со?) + сос?(1 — c2) — (e + ¢9)(1 — с)(1 - c) +... JP. 
86) 

This, using w, and <, represents the third wave. Remember 

that а"Р, means (2% „n) P.( ) throughout, with the proper iw 

and 2. 

Similarly, the fourth wave may be obtained from (86) by 
multiplying the right member by - oi; and the result multi- 
plied by - со will give the fifth wave; and so on to any extent. 
The work is so entirely mechanical and simple in principle, 
being Algebra, Chapter II., or thereabouts, on the formation 
of products by multiplieation, that it is unnecessary to 
elaborate the developments unless they are actually wanted. 
It wil be seen that the full expressions for the successive 
waves get mcre and more complicated, just as, in fact, the 
algebraical expansions of с;, сүтү, o97;", &c., grow complicated. 
So it is best to use the condensed forms, and say oo (2), 
after п reflections at z=}, and m reflections at х = 0, under- 
standing by оо, с, certain known functions of а to be expressed 
in power series. 

$403. From the above it will be seen that the following is & 
E way of writing or describing the complete solution 

or V :— 
Ve a (1 +o, +097, + 0 + соо + .. NV et 
= (1+o0, +090, +097,7 +...) А„а"Р,(:), 


(84) 


07 


(87) 
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when Vie“ is the first wave, and the summation in the second 
line expresses its equivalent to be obtained, in the way already 


explained, out of Vie“. After the development of the o pro- 
ducts for any wave the proper z's and w's are to be inserted. 
The last equation does not strictly represent the operational 
solution in wave form. That contains exponential terms, 
along with the p,, p, coefficients. But their effect is allowed 
for, along with the change from the p's to the o’s, in the final 
correct choice of w and z for any wave. 
Similarly, 
Ce = (1— 0, + 0,7; — 0,7? T. .) Cie 

(I- oi To - O. ) L B, aP, (2) (88) 
expresses the complete C in terms of the first wave. But it 
is not necessary to go through the whole work twice over. 


The C waves can be obtained from the V waves, or conversely. 
For we know that 


l-a 
LoC” = 12 А (89) 
by (101) and (104), 5886. This is for the first wave. 80 
the same operator, taken positively or negatively, as the case 
may be, derives any C wave from the corresponding V wave ; 
and conversely with the inverse operator. 

The just described summary does not apply merely when 
p, and pı, or c, and c, after them, have the particular forms 
belonging to terminal resistances, but has general application 
to any terminal arrangements. One or two examples of other 
arrangements will be now examined. | 


( To be continued. ) 


BRITISH SLOT-WOUND DYNAMOS AND MOTORS. | 


At а time when the use of slotted armatures is under con- 
siderable discussion, and the merits and demerits of this form 
of winding over surface winding are being closely scrutinised 


conception. 


engineering of more recent times, and the keen com- 


petition of commerce, have caused other merits to be 


displayed, of which Pacinotti himself had apparently. no 
But in the years which immediately followed 
the introduction of the Pacinotti armature comparatively few 


ed 
x 


— 


^ 


Fic. 1.—Four- Pole 110-Kilowatt Continuous-Current Dyn imo with Slot- Wound Drum Armature. Built by Messrs. Easton, Anderson and Goolden. 


by British dynamo makers, we feel sure that it will be of | of them were used, and such as were adopted were principally 
interest to our readers to have placed before them particulars | employed in motors where mechanical strength was a greater 


-of a type of dynamo with slot-wound armature, now being 
manufactured by Messrs. Easton, Anderson and Goolden at 
their Erith Ironworks. | 
In the past, dynamo makers have shown considerahle reluct- 
ance to adopt the slotted form of winding for armatures, and 
the majority of dynamos and motors have been equipped with 
surface- wound armatures. For, notwithstanding the undoubted 
mechanical advantages accruing from the adoption of slot 
winding—advantages which were fully recognised —the greater 
liability to sparking of machines built on this model pre- 
vented those advantages from being availed of. So long ago 
as 1864 Pacinotti made the first suggestion of & slotted arma- 
iure, and by the aid of & machine constructed according 
to this design he demonstrated some of the advantages 
which would follow from its use. The requirements of heavy 


consideration than sparklessness, rather than for dynamos. 
Those of our readers who can remember the slot-wound 
motors of those days will doubtless also have vivid recollection 
of the appearance of their commutators when working. 

Those were the days when both the theory and the prac- 
tical design of dynamos and motors were in the making, and 
were still in a somewhat crude state of development. Latterly 
& better knowledge of theory, and more reliable and accurate 
methods of construction, have taught dynamo builders how to 
make use of the slot-wound armature without being saddled 
with its disadvantages. But in the meantime British makers 
had been put off" this form of armature in consequence of 
their earlier experiences with it, and had entered into an 
alliance with the safer though less mechanically perfect 
surface-winding ; so that it has been left to dynamo makers 


246 


THE ELECTRICIAN, JUNE 18, 1897. 


abroad to realise in their large commercial machines the full 
benefits of the Pacinotti armature. 

Some eighteen months ago, however, Messrs. Easton, 
Anderson and Goolden commenced to build machines, 
fitted with slot-wound armatures, to the designs of their 
electrical engineer, Mr. V. A. Fynn, and the results obtained 
by trial of their new type of machine justified their general 
adoption of Pacinotti armatures for continuous - current 
dynamos and motors. Through the courtesy of Mr. Fynn, 
we have recently had an opportunity to examine the several 
stages in the manufacture of these machines at the Erith 
Tronworks ; and we are also able to present our readers with 
the accompanying illustration of one of the machines, together 
with particulars of tests which have been made upon it. 
Dynamos of this type are made by this firm in sizes from 

unit to 800 units, and the same pattern of armature is also 

ing used in all continuous-current motors. From $ unit to 
110 units the dynamos are provided with 4-pole field-magnets, 
while above these sizes and up to 200 units 6 poles are pro- 
vided, as many as 8 poles being used for machines between 
200 and 800 units in size. The field-magnets are made in 
cast-iron, with a lower part united to the bed and with a 
detachable upper part, for machines up to 30 units; larger 
machines, up to 110 units, have cast-iron frames with cast- 
steel poles; and still larger machines are built in the same 
materials, or wholly in cast steel, as may be desired. 


60 60 70 8d 90 
Output in Kilowatts 


Fic. 2.—Curve showing Efficiency at Various Loads of a 110-unit 4-pole 
Slotted-Armature Dynamo, built by Messrs. Easton, Anderson & Goolden. 


In all the machines the upper half of the field-magnet is 
detachable from the lower half, and may be lifted very 
expeditiously, to enable the armature to be taken out without 
risky drawing out endwise. The armatures in these machines 
are in every case of the drum-wound slotted type, wound 
either with round copper or with rounded copper strip accord- 
ing to the width of the slot and the amount of copper to 
be laid in it. Many of the armatures are wound with four 
separate round wires in each slot, while other slots contain 
two separate strips. The insulation of the conductors in 
the slots appears to be well cared for, and undoubtedly 
stands severe testing. The armature core is built up of sheet 
iron stampings, the grooves for the binding wires (which are 
of brass) being formed by building-in a certain number of 
plain, un-notched discs (of smaller diameter than the others) 
where the binding grooves are required. The notching of the 
discs, both for the peripheral conductors and for the clamping 
bolts, is done by means of a Bliss notching machine. The 
shaft and spider, on which the armature stampings are fixed, 
consist of one forging, and the shape of the spider is such as 
to provide ample channels for ventilation as well as to enable 
the clamping bolts to act also as sunk-keys. One half of the 
section of the bolt is within a semicircular groove in the 
spider, and the other half is within a similar groove in the 
stampings. Ventilation of the armature, and indeed of the 
whole machine, is very carefully and adequately provided ; and 
the armatures are built for a normal temperature rise of 70deg. 


100 110 120 130 140 


to S0deg., while for the field coils the temperature rise is 
between 60deg. and 7Odeg. These limits are well kept by 
machines up to 110 units in size, whilefor still larger machines 
an even lower rise in temperature occurs. It should be 
stated that the air-gaps in all these machines are reduced 
to the lowest practicable figure, thus ensuring great economy 
in construction. In the size of machine shown in Fig. 1 the 
air-gap at each pole is but jin. Notwithstanding the small 
air-gaps and the use of slots on the armature surface, there is 
no appreciable heating of the pole surfaces nor sparking at the 
commutator. With ordinary copper gauze brushes the adjust- 
ment for sparklessness between no-load and full-load is from 
2deg. to 5deg., according to the size of machine; while with 
carbon brushes an even better result is, of course, obtainable. 

Embodied in Fig. 2 will be found the results of a series of 
tests of two of the 110-unit machines, the tests being made by 
the Hopkinson method by coupling the dynamo shafts together 
in line. The following are also some particulars of tests which 
have been made on a 50-unit shunt dynamo recently exhibited 
at Newcastle, the general construction of this machine being 
on the lines shown in Fig. 1: This machine was wound for 
220 amperes at 280 volts, running at 750 revolutions per 
minute. The bed-plate and frame were of cast iron, and the 
poles of cast steel. The weight of the machine, including the 
pulley, but exclusive of the slide rails, was 128lb. per kilowatt. 
The air-gap was Feth inch at each pole. After a six hours 
run at full-load the rise of temperature in the armature was 
70deg., and in the field-coils 65deg. With copper brushes 
4deg. lead was necessary for sparkless collection. The mag- 
netising current represents two per cent. of the full output, and 
the commercial efficiency at full-load was 94°5 per cent. 
When the resistance of the exciting circuit was kept constant, 
as also the speed, a variation of the load from full to zero-load 
caused the voltage to rise from 230 to 245 volts. 

When at Messrs. Easton, Anderson and Goolden’s works we 
were also shown some electric motors fitted with the same type 
of armature as that above described. One of these machines 
was an enclosed motor attached to a coal-cutter for colliery use. 
The motor had been running for some time with a surface- 
wound armature, but was being fitted with a new armature of 
the improved type. We may add that altuough, in both 
motors and dynamos, the adoption of slot-wound armatures. 
has resulted in considerable improv: ment in the machines, 
and especially in a reduction in weight and cost, there has 
been no stint of necesssry material; and all the parts we 
examined gave evidence of liberal design to meet the 
mechanical and electrical requirements of the class of work for 
which they were intended to be used. 


THE POLYPHASE STATION OF THE BUDAPESTER 
ALLGEMEINE ELECTRICITATS GESELLSCHAFT. 


BY FRANCIS JEHL. 


Some weeks ago, I made up my mind to run down to Buda- 
pest and see what was new. Of especial interest to me was 
the polyphase station, of which the well-known electrician. 
Etienne de Fodor is chief engineer und a director. Mr. Fodor 
is one of the pioneer electric light men of 1880, at which 
time he accepted a position as engiveer with the Société 
Electrique Edison of Paris. After having taken a prominent 
part in the erection of many important electric light stations. 
in different parts of Europe, he settled down for some years. 
as director and engineer of the Athens central station. en 
{һе polyphase station was started in Budapest, the directors. 
of the Company offered Mr. Fodor the position of chief engi- 
neer, which he accepted. I must thank Mr. Fodor for his. 
kindness in showing me every detail of his stations, and по: 
doubt the following notes will be of interest to many, as they 
relate to a polyphase station that has been in operation since 
1893. Before I commence, I shall give a short description 
of what is in existence (in an electrical sense) in Budapest. 

In regard to electricity Budapest is one of the most important 
cities on the Continent. A stranger visiting Budapest can 
see all electrical systems in operation. There is an electrical 
surface tramway that is worked on the conduit system, and. 
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which has been in operation for some years, giving satis- | and equipped with electrical machinery, and will work on the 
faction. Then again there is an underground railroad | conduit system. The rack-rail road on the hill will no doubt 
worked by electricity, a similar originality and elegance | be changed this year, so that it may be operated also by 
of design can nowhere else be found. It may be mentioned | electricity. 

that the above tramway and railway were erected by Siemens The electric light in Budapest is supplied by two large 


5 
> . 4 
Н » sw» Mane Quante». e. 

—€—— —— — сф q 


Fic. 1.—Ground Plan of Polyphase Station. LY 
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and Halske. From the city going out into the suburbs are | central stations, one working on the polyphase system, 
trolley tramways built by Ganz and Co. This tram uses the | and the other on the simple alternating system The poly- 
trolley wheel, while there is another tramway which uses | phase currents are transformed into continuous current. One 
the sliding wire or loop to make contact with the overhead | can justly say, therefore, that Budapest is the electrical city 
conductor. The existing horse cars will soon be changed, | par excellence. The alternating current central station was 
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built by Ganz and Co., who started the Ungarische Elec- 
tricitäts Gesellschaft. The station is situated about three 
kilometres from the city, and it may be mentioned that it is 
worked on the well-known Zipernowski-Deri-Blathy system. 
They work at about 85 U, while the pressure is about 8,000 
volts. There are three high-pressure lines that lead into 
different parts of the city, each line of which separately sup- 
plies current to a 1 although the networks can be con- 
nected together in case of an accident. Transformers which 
reduce the high pressure are installed in each house or build- 
ing where light is desired, so that in reality there is no secon- 
dary network, as each consumer has his transformer. 

The other company which also supplies light and power is 
the Budapester Allgemeine Electricitäts Gesellschaft. The 
station was built by Schuckert and Co., of Nürnberg. The 
station is also about three kilometres from the city, and in 
close vicinity to the competing station. They generate a two- 
phase current at about 1,800 volts, which they lead into sub- 
stations in the city, where it is converted by means of rotary 


make hardly any noise, and have given general satisfaction. 
I may mention that here on the Continent there are very few 
steam plants that have electrical motors that work the feed- 
water pumps for the boilers, and credit must be given to Mr. 
Fodor for the way in which he has executed the combination, 
and the satisfactory results obtained. 

The water used by the boilers is registered by means of 
Worthington water-meters. The coal used in the furnace is 
Ostrauer nut coal, which leaves about 2-6 per cent. ash and 
7:4 per cent. slag, which, together, makes 7:4 per cent. The 
daily consumption of coal is weighed, also the ashes, &c. The 
water-meters are tested once a week; in fact, a strict and 
rigorous control is exercised over everything. One kilogramme 
of coal evaporates about 7:5 litres of water, the steam being at 
10 atmospheres pressure. This is the result of actual prac- 
tice. The feed water is heated by means of steam-worms, and 
then passed through a Dervaux apparatus, in which there is 
lime and soda, which softens the water and brings it down to 
about 6deg. or 7deg. of hardness (French). The result is that 


Fig. 2.—The Polyphase Generators at the Budapest Station. 


transformers into continuous current, which current is fed 
into the distributing network, or used in charging an accumu- 
lator that helps to supply the network at certain times. Such 
а combined system was once proposed by Uppenborn, who 
put down the maximum efficiency at 61:5 per cent.; but it 
wil be shown that the efficiency attained in Budapest is 
higher. 

The boiler plant consists of three double Tischbein boilers, 
having 150-5 square metres heating surface, two Steinmüller 
boilers, having 151:5 square metres heating surface, and four 
Babcock and Wilcox boilers, having each 190 square metres 
heating surface. There is, therefore, a total heating surface of 
1,514°5 square metres. The steam pipes are on a ring main 
system (sce Fig. 1). The supply pumps plant consists of 
three Worthington steam pumps, each capable of delivering 
9,000 litres per hour. As reserve, two extra Worthington 
pumps are kept on hand of the same size as those mentioned 
above. These pumps are worked by polyphase motors, the 
power being transmitted by gearing. They take little power, 


there is very little sediment in the boilers, and what there is 
can be taken away simply by scrubbing. 

In the engine house (Fig. 2) there are six triple-expansion 
steam engines. These engines were built by F. Schichau, and 
give from 400 to 500 н.р. They run at about 110 revolutions, 
and are direct connected to the two-phase 800 kilowatt dynamos. 
The engines work condensing, and tests have shown that it 
was impossible to work them non-condensing when the 
machines were connected in parallel. The water that comes 
from the condenser, which is mixed with steam, flows into a 
good-sized basin, from which it is pumped up into a Gradir 
tower, and then falls from the same through a metal sieve in 
rain-like fashion. After being cooled in this fashion it is used 
again for condensing purposes. The pumps which pump the 
water up the cooling tower are three Sulzer pumps, each 
having a capacity of 7,200 litres per hour. One of these 
pumps acts as reserve. The pumps are all driven direct from 
polyphase motors, the current being taken from the primary 
machines and transformed down to 110 volts. The electrical 
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energy consumed by the pumps which are used in connection 
with the condensing plant is about 4 per cent. of the gross 
energy produced in the primary station. There is also another 
large basin connected with the station, so that if it is necessary 
to clean the one that has been in use, the water is pumped 
into the reserve basin. Each of the two basins are divided 
into three compartments, which communicate with each other 
by means of openings at the bottom. The ejected water flows 
into the first compartment, where the oil with which it is 
mixed rises while the water finds its way into the other com- 
partments through the openings at the bottom. The oil in 
the first compartment is drawn off once а month. The oil 
that is used in lubricating the machinery, &c., is all caught 
up and led by means of pipes into a cellar, where there is a 
filtering apparatus. From there it is pumped up into the oil 
reservoir in the engine house. The oil consumed in the cen- 
tral station and substation (including cylinder and machine 
oil) is very little, and amounts to about 0:6 of a gramme per 
hectowatt hour produced in the primary station. It must be 
remembered that there are six large steam dynamos, pump- 
motors, and rotary transformers, &c. 

The number of hours on ап average that а machine works 
per day (taking a yearly mean) is about six. Of course, it 
varies according to the season, for in December it is about 
eight hours, while in July it is four and a-half. The two- 
phase primary machines, of which mention has already been 
made, are each connected direct to а steam engine, and gave 
800 kilowatts at a voltage of 1800. They run at 110 revolu- 
tions. The number of magnet poles are 28, and these are 
fixed. The current, therefore, has a periodicity of about 25. 
The armatures of the machines are simple Gramme windings, 
and connection is made at points 90deg. apart, each one lead- 
ing to a ring contact from which the current is taken. Four 
cables, therefore, lead from each machine to the switchboard, 
and it may be mentioned that each cable (outer conductor) is 
connected to the earth through an inductionless resistance of 
10,000 ohms. То excite the magnets of each machine requires 
a current of 22 ampères and 250 volta. The primary current 
is conducted to three substations and fed into rotary trans- 
formers; that is, a motor and a continuous-current dynamo 
on the same shaft. When two machines are connected in 
parallel a simple voltmeter is used as a synchronising appa- 
ratus. The voltmeter is in connection with both machines, 
and when its pointer shows zero the switches are closed and 
the machines are parallel, without having recourse to a bank 
of lamps, or any other resistance. When the machines are 
switched off the load is first gradually decreased in the sub- 
stations, and when about a tenth of their normal load is 
reached, the double-pole switches are opened. There are 
hardly any sparks then. After this has been done the current 
is taken off the magnets. 

The system of excitation of the magnets of the primary 
polyphase machines, which was introduced by Mr. Fodor, 
deserves special mention. Formerly each machine had its 
own exciter that was connected with the main shaft of the 
engine through spur gearing, which made much noise. There 
were other annoyances, electrical ones, so that Mr. Fodor was 
forced to provide some central source of current for excitation. 
This he did by means of accumulators, which also supply 
current to the lamps in the station. The accumlators are 
independent of the primary plant, and offer a sure and reliable 
source of current for the primary machines. A small direct- 
current plant was erected, which was driven by two portable 
engines, which were temporarily installed in 1893. In addition 
to exciting the magnets of the primary machines and lighting 
the station, the accumulators also supply current to the motors 
in the repair shop, where every machine has its separate 
motor. The energy used in exciting is about 2:1 per cent. of 
the gross energy produced by the primary machines. 

The primary current is transformed down to 290 volts, and 
is used for charging the accumulators in the sub-stations, and 
when the transformers feed direct into the distributing net- 
work they give about 280 volts. Two of the sub-stations 
mentioned above have accumulators which are charged during 
the hours of light load. It may be mentioned that during the 
time that the accumulators are being charged they are also 


connected to the network and supply whatever current is 
required. The distributing network is on the three-wire 
system, 2 x 110 volts, and the middle wire is not connected 
to the dynamos but to the middle point of the accumulators. 
Regulation is effected by cutting the end cells of each division 
in or out. The remaining sub-station has no accumulators, 
and the network is connected direct on to the direct-current 
dynamos of the polyphase transformers. In this sub-station 
each polyphase. motor is connected direct to two dynamos 
which it drives. The dynamos are connected in series, their 
extremities being connected to the + and — poles of the 
three-wire network, while the balancing wire is connected 
between the dynamos. This arrangement is more advan- 
tageous than the other, as there is no need of accumulators, and 
the balancing is done by regulating the field of each dynamo 
as required. It may be mentioned that in the other stations 
where there are accumulators there is also a balancing dynamo. 

On the whole, accumulators play an important part in the 
sub-stations of the Budapester Allgemeine Electricitäts 
Gesellschaft, although it is the writer's opinion that the 
sub-station without them, which works on the plan designed 
by Mr. Fodor, must be more economical. In all there are 
five batteries having each 148 cells, the charging current 
being about 890 ampères, while the maximum discharging 
current is 470 ampéres. The accumulators can thus feed 
about 9,400 50-watt 16 c.p. lamps. 

In winter the machines in the primary station begin to run 
at 10 a.m., and are stopped at 10 p.m., the accumulators thus 
supplying current for 12 hours. In summer the machines 
start at 2 p.m., and stop at 10 p.m., so that the accumulators 
supply the current during 16 hours. During the winter 
months 72 per cent. of the direct current generated by the 
transformers is fed directly into the network, while 28 per 
cent. passes through the accumulators. In summer the 
dynamos give about 65 per cent. direct to the network, while 
85 per cent. passes through the accumulators. The guaran- 
teed efficiency of the accumulators was 75 per cent., but on 
an average it has shown to be about 77 percent. The super- 
vision of the accumulators is carried out by the Company that 
delivered them (Hagener Accumulatoren Gesellschaft) for a 
premium of about 6 per cent. of purchase price. 

The electrical efficiency of the station from the generators 
to distributing network varies, of course, according to the 
consumption, and indirectly according to the season of the 
year. On an average during the winter months the efficiency 
is about 67 percent. The loss of energy between the primary 


. station to the sub-stations in the high pressure mains is about 


5 per cent. The loss in tranformation is on an average 20 
per cent. The loss of energy in the accumulators is about 
8 per cent. The total loss in the mains, transformers and 


accumulators 88 per cent. 

The gross production of energy at the primary station was 
in 1894 1,200,000 kilowatt hours, in 1895 1,900,000 kilowatt 
hours, in 1896 2,800,000 kilowatt hours. The highest load 
at any one time was in 1894 15,000 16 candle lamps, and 
lowest load 2,000 lamps; in 1895 17,000 16 candle lamps, 
and lowest load 8,000 lamps; in 1896 21,000 16 candle 
lamps, and lowest load 9,000 lamps. 

The gross watt hours produced per kilogramme of coal 
amounted in 1894 to 482 watt hours, in 1895 to 575 watt 
hours, in 1896 to 571 watt hours. The total length of cable 
laid, including mains, feeders, distributing network, &c., is 
about 85:8 kilometres, while the copper amounts to about 
42,800 kilogrammes. The consumers рау 5kr. per hectowatt 
hour (10d. per unit) for lighting purposes, and 4kr per 
hectowatt hour (8d. per unit) for power purposes. 

In conclusion, I may say that, on the whole, the station 
made a very good impression upon me, the external appear- 
ance, and the scrupulous cleanliness that exists everywhere 
is very noticeable. Every department has its printed forms, 
and daily returns are made out of the coal, water, oil and 
sundries consumed, of the ashes and slag that remain, of the 
amount of energy generated, and of that which enters the 
sub-stations and of that which leaves them, of the working 
hours of each engine and boiler; in fact, of everything per- 
taining to the entire plant. 
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THE TRANSMISSION OF POWER IN FACTORIES 
BX ELECTRICITY. | 
BY S. V. CLIREHUGH. 


The following is an abstract of the discussion on Mr. б. V. 
Clirehugh's Paper on “The Transmission of Power in 
Factories by Electricity," which he recently read before 
the Northern Society of Electrical Engineers. An ab- 
stract of the Paper itself appeared in our issue of June 4th, 
page 182: 


Mr. E. W. COWEN said he did not believe that any dynamo had been 
built which would give an efficiency of 95 per cent , except on continuous 
runs at full load, and then it must be a very good dynamo indeed, and 
very well designed. Iu practice the generator could not work at full load, 
but at the best must work at an average of '/0 or 80 per ceht. full load. 
Аз to the motor losses, he could not understand why Mr. Clirehugh 
imagined that these motors gave an efficiency of 95 per cent., and the only 
conclusion that he could come to was that he misunderstood the purport of 
the table. Fifteen per cent. would put it on the favourable side, considering 
all the starting aud stopping and the low load at which he presumed those 
machines had often to run. On the subject of first cost, they came to a 
very serious questi n. The first cost was much too high, and it certainly 
concerned them to reduce that cost if they possibly could. He thought 
they should pay very close attention to this subject; they must reduce the 
first cost of the electrical plant. It was not so much the engine aud 
dynamo, but in the motors and their switching gear where they must 
reduce the cost. On the subject of gearing, he was surprised that the 
worm and worm-wheel was spoken of as being iu bad favour. He was 
under the impression that it had been recognised for some time that in 
connection with motor work, especially with lifts and cranes, the worm- 
wheel was, when well designed and well made, an efficient apparatus, but 
unfortunately it waa a very expensive one. | 

Мт. W. A. CHAMEN said his experience with worm-gearing had been 
most disappointing, and he had not seen anything to give the results 
which Mr. Clirehugh gave in his Paper. He would like to point out that 
when used in cranes or hoists they had the most favourable conditions for 
worm-gearing, because the direction of thrust was always altering, and 
they could not possibly get continuous runs, but in continuous drives, 
such as with pumps, it was very far from satisfactory. Up to the pre- 
sent, if they went to all the makers they would not get one of them to 
guarantee an efficiercy, and a great many would refuse to make worm- 
gearing at all. Mr. Clirehugh made some reamrks about the plaut being 
capable of continuous running' and not requiring duplicating. "There was 
.& good deal in what he said, but he had been into places driven by such 
steam engines, and found the poor engineer almost tearing his hair because 
it was impossible to do even the most necessary and trifling repairs, and 
the engine was obliged to go оп ripping itself to pieces until one day it 
had to be stopped, and the whole place stopped also. He did not know 
that he should suggest that the plant should be in duplicate, but he 
thought there should be a subdivision. They all knew that it was the 
engine that required the stoppage, and not the dynamo. There was 
another point of Mr. Clirehugh's about the motors running from no-load 
to 50 per cent. over-load without moving the brushes. That was a very 
interesting statement, but he had not seen anything like it up the present, 
unless it was a motor with Sayers’ winding. With regard to carbon 
brushes, Mr. Clirehugh had already done away with his objection to the 
views expressed in the Paper by making a reservation in favour of carbon 
for use on motors which had to be reversed. He did think also, from some 
years’ experience, that carbon brushes would be found to be more suitable 
than metal brushes in many cases because they did not require lubrication. 
Mr. Clirebugh spoke of having brushes running for six months, but he 
presumed some attention had been given to the commutators, and that 
some grease had been put on them. Of course, with the carbon brushes, 
the dust itself formed its own lubrication. He would like to say that a 
great many people were complaining that the motors were all right, but 
that the switching gear was giving them trouble. Switches with a very large 
number of contacts worked well, but were expensive, and if nade with a 
smaller number of contacts, keeping the total value of the controlling resist- 
ance the same, sparking was set up at the edges of the contacts, which soon 
ruined the switch. To get over thie, an arrangement was introduced by 
his firm by which this spark bet ween contacts was carried to another place 
where it could be dealt with by means of easily renewable sparking pieces. 
He had a transmission job in hand which might be interesting ; it was in 
London, and had nothing to do with a textile factory. The steam gene- 
rator was to give 160 H.P., and the motors would drive millstones for 
grinding white lead, fitters' shop tools, centrifugal pump, two blowers 
for blast furnaces, &c. In that case he had arranged to use concentric 
wiring with the outer conductor earthed, although he had had some little 
discussion with the representative of the fire insurance office about it. 
He thought it was а better arrangement than that suggested by Mr. Clire- 
hugh, аз in his opinion it would be more permanent. Не did not like 
wires stretched up unless they could be bare wires, which, however, could 
not always be used. He thought that concentric wiring with the outer 
conductor earthed would last a great deal longer than ordinary cables, and 
he doubted whether it would cost very much in the first instance. | 

Mr. L. B. ATKINSON thought that the Society was fortunate in getting 
such a practical Paper. The author had referred to the question of 
governing by means of automatic shaft governors. Governors were like а 
very great many other things, a matter of fashion, and he noticed that 
fashion was rather setting against shaft governors. He considered this 


was due, so far as it had a reason, to their generally being used to operate 
free moving valve motions which were badly packed, and had a large 
amount of steam leakage. In the same paragraph, with regard to the 
ejector condenser, there was a little difficulty occurring in some cases which 
might, however, occur with any class of condenser which was worked only 
when the engine was running. The engine must be capable of working 
at full power without the condenser, but in a case he was interested in the 
engine was driving à pump and using the water that was pumped for the 
condenser, and before the condenser got the water the engine was not 

powerful enough to pump the water. and thus the engine would not work, 

and they could not get any wateratall. He quite agreed with Mr. Clire- 

hugh in regard to the great difficulty that occurred in finding out the 

power that was ordinarily required. It arose from the fact that people 

generally talked about the nominal horse-power, and the result 

was they knew nothing of what they had to deal with. It was always 

well to find out what kiud of horse-power was referred to. With 

regard to the worm-gear, in 1889 he designed some worm-gear in 

accordance with the principles laid down by Unwin with very good 

results. He could not recollect the actual figures, but nevertheless he 

thought that Mr. Clirehugh had over-rated the efficiency that was obtained 
with worm-gear. In some worm-gears which they tested at Messrs. Easton, 

Anderson and Goolden's works some time ago, after running about a fort- 

night, so that they would have settled to their permanent condition (they 

were about 6 H.P. or 7 H.P.), the reduction being from 700 revolutions per 

minute to 40 revolutions per minute, and the whole being enclosed in an 

oil bath the actual relation between the e'ectrical power «delivered 

and the power received on the slow-motion shalt, as measurel with a 

brake, was about 71 per cent. There was thus 29 per cent. which 

disappeared, but even at that he thought the result was a good one. 

It was better than was expected ; the specification gave 65 per cent. 

Difficulty occurred with worm-gear when they got powers over, say, 

15 H. p. with regard to the ball-bearing thrust, and he thought it 

was a great mistake to use them. They could not get all the balls of 

one size, and consequently the whole weight was thrown on, say, three 

balls. With regard to carbon brushes, his own rule was that for any motor 

with carbon brushes, and for which carbon brushes were going to he used to 

keep sparking down, they must decrease the load by about 10 per cent., 

compared to the load with copper brushes. The reason that the carbon 

brushes were of use was that the energy which with copper brushes 

appeared as a spark, was with a carbon brush dissipated in the resistance 

of the carbon, or of the contact with the commutator. With a carbon 

brush there was & considerable amount of resistance at the contact, but 

when the carbon brush was used the commutator could be kept in better 

order. It had no advantage from the point of efficiency. They would 

find with ordinary carbons, if they used about 35 amperes per square 

inch, a fall of pressure of about one volt between the commutator and the 

brush. This with 100 volts was 1 per cent., and with 200 volts was 4 per 

cent. If they used high conductivity carbon brushes, then so far as the 

suppression of sparking was concerned, the result was lost, and they came 

back to where they were with copper brushes. The author had stated 

“that one secret of success and economy in electric power installations 

was to consider very carefully the machine they had to drive, and to spend 

a long time in its company." Everybody would agree with that. Some 

time ago he was asked to provide а motor to give а certain amount of 

power, and with it a awitch, which would enable it to be started and 

stopped in either direction. He did not know what the motor was to be 

used for, nor did he inquire, as there were other electrical engineers 

engaged on the matter, but very shortly after they had got it they started 

grumbling. They stated that the shaft was bent and that the switch was 

burnt out. He found the motor was being used to screw down the setting 

rolls of a rolling mill, and it was started, stopped and reversed about six 

times a minute, and they generally reversed it when running at full speed 

to stop it, with a result that they might easily imaeine. The proper way 

would have been to keep the motor running continuously, and to throw 

clutches in aud out. Coming to the table of efficiences of power 

transmission he thought that the table was a little over-rated. Granting 

that the dynamo would give 95 per cent. efficiency, he thought 5 per cent. 

for the motor losses was altogether out of the question for any motor such 

as was likely to be used in such instances as they were discussing. He 

thought, however, that 8 per cent. was а full allowance for gearing losses, 

except with worm-gear. An ordinary motor which would give an average 

of 85 per cent. efficiency was а very good machine. 


Mr. M. HOLROYD SMITH said that, looking broadly at the Paper, he 
thought it was а question of producing power with а large engine as 
against a number of small ones. He did not think it was fair to compare 
the cost of, say, а 10-H.P. gas engine and a 10-H.P. electric motor 
when the energy was supplied from a large generating station. This 
is simply a question of economies in the production and distribution of 
power. He was pleased to hear from Mr. Atkinson that certain worm-gear 
with an electric motor driving it had given & combined efficiency of 71 per 
cent., because he was responsible for the design of the gear, which had to 
work under exceptionally difficult circumstances, and he did not expect, 
nor had he been prepared to guarantee, anything higher than 63 per cent. 
He quoted the case of a worm-gear for some 15 f.. with a reduction of 
11 to 1, where the combined efficiency was 84 per cent., and he thought it 
would be rather a difficult matter to beat that. He considered the majority 
of engineers did not realise the care that was necessary to design worm- 
gearing. If sufficient thought and care were bestowed upon the desigu 
and workmanship nobody would repent employing it. 

Mr. P. C. POPE said that when Mr. Clirehugh commenced his Paper he 
spoke about bleach works and dye works as being the best examples for 
motive power. He thought if they took a ship-building yard it would be 
a better example. They would get greater distances, and he thought the 
tools used were heavier than those used in a bleach works, and machines 
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in the yard were also a great deal more scattered. There was an instance 
of this at West Hartlepool, where he heard they had adopted electric 
driving and had reduced the number of their boilers, and were now using 
only half the coal they used previously. Colliery work was, he thought, 
a still better example for the application of power. The amount of labour 
required to look after a motive power plant was important. He knew of a 
plant consisting of between 30 and 40 motors, of sizes from 4 unit to 35 
unite. The total output of all the motora was about 250 units. There 
were 50 arc lamps and about 1,000 incandescents, and the plant was worked 
perfectly satisfactorily with two men, one of whom received 303. per week 
and the other 22s., who did not know anything about the theory of motors, 
but simply looked after the brushes, oiling, &c. If a bad breakdown 
occurred, which was very seldom, they engaged an expert. 'l'he motors 
were running day and night, and they had no trouble whatever with them. 
They ran sparklessly at all loads. 

Mr. С. Н. WORDINGHAM said there were one or two points, however, 
he would like to mention, and the first was where Mr. Clirehugh said that 
power should not be distributed by means of a number of small motors, 


but rather that one large motor should be put down. Owing to the 
courtesy of one of his consumers, he was able to give a very striking 
instance of the correctness of that. This consumer now took current for 


а 25 н.р, motor, and used on the average 20 units per day. While he (the 
consumer) was waiting for this motor to be made he used three small 
motors, with the result that he consumed 40 units per day for the same 
amount of work; so that the want of efficiency in that case was very 
strikingly shown. Не could sympathise with Mr. Clirehugh as to the 
people who told him when asking for the power of a machine that they 
used “ that they used a pair of sixes.” He had the same difficulty when 
finding out what power was required to drive mechanical stokers. He 
noticed in an American paper that the power taken by various machines, 
such as lathes and other tools, was largely over-estimated, that the motora 
put in often proved two or three times the size that they need have been. 
In connection with the worm-gear, he could in a somewhat different 
mauner very fully bear out what Mr. Atkinson had said as to there being 
a linit to the size of machine for which ball bearings were desirable. He 
had bad them running for a considerable time on a machine of moderate 
size, but on putting them in a machine 50 per cent. larger all the balls 
smashed up. The difficulty seemed to be in hardening them to the proper 
amount. He thought that quite bore out what Mr. Atkinson had said ав to 
their failure for heavy weights. With respect to enclosed motors advocated 
by Mr. Clirehugb, he bimeelf not long ago was extremely taken with the 
enclosed motor, but he had receutly modified his opinion on account of the 
heating being so very great. He had a case on the Manchester circuit where 
twoló-ampere motors of the enclosed ty pe are used, and he thought, but was 
not certain, that they had carbon brushes. The consumer complained that 
he found these motors working much too slowly on Monday mornings. It 
struck him that this was very remarkable, and it occurred to him as just 
possible that the explanation might be that these motors got very hot 
during the week, and had not time to соо1 down at night, but had plenty 
of time during the week end, and consequently the resistance of the field 
windings on Monday mornings was substantially lower. On testing them 
two weeks running, he found an enormous difference in the resistance of 
the field, and that actually did account for the motors running slow on 
Monday mornings. Coming to the question of cost, Mr. Clirebugh had 
dealt only with the cost where the power had to be generated by the con- 
sumer, but owing to the large extension of electric supply stations there 
were many cases in which power could be taken from public supply mains. 
There certainly seemed every prospect of its extending to an enormous 
extent in Manchester. At the present time he thought they had about 
155 motors, aggregating about 255 H.P., while they had 18 more motors 
aggregating 150 н.р. applied for. The majority of those motors were sup- 
plied at 14d. per unit, at which price electric power compared very favourably 
with either gas or steam. By the courtesy of the same consumer whom he had 
before referred to, he found that the 234 H. v. motor put in was very much more 
economical than a gas engine, and was actually costing less than about the 
same amount of power developed for similar purposes at a mill they had 
where steam power was used. The results were most encouraging. The 
consumer quoted as an advantage of electric driving over gas-engine 
driving, and also over steam, the great saving in floor space. Fora 
engine they would have required six times the space, and the steam-engine 
plant was taking twenty times the space. In a city where land was expen- 
sive that meant an enormous saving in rent. They reckoned that they 
were saving £50 or £60 a year in floor space alone. The figures were 
obtained from an actual user, and the consumers were people who had 
gone into the matter thoroughly, and had only their own interests to 
serve. They found that they gained a substantial reduction. 

Mr. CLIREHUGH in reply said that with regard to the efficiencies of 
generators and motors which he gave, he was still of opinion that it was 
not unreasonable to expect an efficiency between the В.Н. of the engine 
and the B.H. of the motor of 80 per cent. There had been a good deal of 
interesting discussion on worm-gearing, a subject on which many speakers 
appeared tu hold opinions diametrically opposed to one another. If worm- 
gearing were as inefficient as certain gentlemen suggested how was it that 
if you enclosed in it an oil bath and run for 12 hours the oi] was perfectly 
cool? One speaker said that they would lose 30 per cent., and assuming it 
was a motor developing 15 H. p., that amounted to a loss of about 5 E. P. in 
the gearing, and this loss, if it existed, would very soon, it seemed to him 
(Mr. Clirehugh), bring the oil bath to boiling point. With regard to Mr. 
Wordingham s remarks on the difficulty he had with the heating of enclosed 
motors he (Mr. Clirehugh) had pointed out in his Paper that if you 
enclosed а motor you can only run it at 75 per cent. of its rated output if 
you wish to keep the same temperature rise. Of course, therefore, an un- 
enclosed motor which is doing а certain work with a certain temperature 
rise cannot be expected to do the same work with only the same rise when 


ELECTRICITY AT THE CAPE. 


Аз there are several points of general interest in the Report 
for the year 1896 of the Cape Government Electrician and 
Inspector, we give below a tolerably full abstract of it. 


Under the heading of Work done under the Appointment," Mr. 
Trotter reports as follows :— 

Owing to the increasing number of accidents and breakdowns in connec- 
tion with the electric tramways, I considered it necessary, though at the 
increase of the duties and responsibilities of my appoiutment, to recommend 
that two additional regulations should be modelled on the rules made by 
the Board of Trade with respect to tramways. These regulations, which 
were printed in the Gazette of October 20, 1896, relate to inspection and 
certification of fitness for public traffic. Since these regulations came into 
force all new portions of tramways have been inspected and reported on 
before being opened for public traffic. 

Ou the occasion of a visit to Port Elizabeth in connection with the Post 
Office telephones, I inspected the route and works of the electric tramway 
now in course of construction. I gave careful consideration to the propoeal 
to run a tramway down the steep hill in White's-road. I have been supplied 
with details of the gradient, which is as much as 1 in 8:5. I have inspected 
the brakes proposed to be used in addition to the ordinary brakes, and have 
conferred on this subject with the engineers of the Cape Government Rail- 
ways. They agree with my view that the use of ordinary adhesion traction 
on such a gradient is a matter requiring very careful consideration, and that 
the principle of the special additional brakes is theoretically wrong, and that 
they offer no advantage over ordinary brakes, so far as public safety is con- 
cerned, This matter must remain a matter for careful test before the line 
is opened for public traffic. While recognising that no unascertained risk 
should be incurred, I must acknowledge that the engineer of the tramway 
informs me that he has had personal experience of a tramway on a similar 
gradient in America, and that no accident has happened. I consider that 
the safe working of this part of the line, as well as the steep gradienta in 
Walmer-road and Russell-road, will depend on the selection end training 
of exceptionally careful and cool-headed drivers. 9 

. Government Electrical Laboratory. ; 

The standards of resistance consist of a four-dial resistance box, by 
Nalder Bros.; а goth ohm, capable of carrying 30 amperes, and а , j sth ohm, 
capable of carrying 150 amperes, both by Crompton and Co.; and an ohm 
capable of carrying 10 amperes, by Wolff, of Berlin, with certificate of 
comparison with the German Imperial standards at the Physikalisch- 
Technische-Reichsanstalt. I have not yet completed a comparison of these 
resistances, but preliminary measurements indicate а close agreement. 

The standard of electrical pressure is the average of а number of Clark 
cella which are found to agree with each other. There are seven cells by 
Muirhead, made according to the directions given in the Imperial Order in 
Council, two cells'of a similar kind, but much larger, by Wolff, and two of 
the Carhart American type, by Nalder Bros. The cells are compared on a 
Crompton potentiometer once a week, or oftener. The greatest divergence 
of any one cell from the average of nine cells of any one day since the 
laboratory was fairly in order has been 45 parts in 100,000. The mean 
divergence from the mean has been 21 parts in 100,000. The Wolff 
cells have never differed from each other by more than 10 parts in 100,000. 
In the new Post Office the cells will be subject to a smaller range of 
temperature. Besides these I have à pair of Muirhead cells of шу own, 
which are used for ordinary potentiometer work, and as no special pre- 
cautions are taken to keep these at a uniform temperature they are not 
considered as standards. Should any of the-standard cells be found to 
differ persistently from the mean, these will be discarded and the average 
of the remainder will be taken. | 

Other voltmeters by White, Weston and Nalder Bros., forming part of 
the equipment of the laboratory, have been compared and are found to be 
sufficiently correct for commercial purposes. 

No standards of electric current have been provided, as I propose to 
measure current by means of standard resistances and standard cells on 
the potentiometer. A Siemens electro-dynamometer forms a secondary 
standard for alternating or for continuous currents. It was compared 
with the standards at the Board of Trade Electrical Standards Laboratory, 
and so far as my verifications have been made, it does not appear to have 
been damaged in travelling. 

I have been called upon to examine several disputed supply meters, and 
a memorandum on tests which I am prepared to out, together with 
the fees payable, was printed in the Gazette of October 6, 1896." , . . 

Under the heading of “ Work other than under the Appointment,” Mr. 
Trotter states that his suggestions were invited on the probable disturbance 
of the Cape Town telephones by the electric tramways ; on details of the 
temporary and the permanent alterations of the telephone lines: and on 
the question of compensation for the cost of such alterations. The tem- 
porary cure for the interference, consisting of a general “earth” wire for 
all affected subscribers, has proved fairly satisfactory. The interruptions 
of the Cape Town telephone system by faults in the municipal electric 
light supply also received his attention. The apparatus at the exchange 
indicated the presence of serious leaks, and Mr. Trotter regrets “ to report 
that this electric light system is in a very unsatisfactory condition, and 
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of the electric tramway in Darling-street) across the trolley wire. The 
fuse which had een provided to protect the instrument from leakages from 
the municipal electric supply, proved to be unsuitable for the high pressure 
used by the tramway. Experiments were carried out with different kinds 
of fuses, made to the Inspector's directions by the mechanicians of the 
"Poet Office. A modification of Mordey's patent fuse was found to answer, 
and some 500 such fuses have been fitted to telephone wires which are 
. liable to fall across the tramway. . . . 


APPENDIX. 
GOVERNMENT ELECTRICAL LABORATORY. 


id Electric Supply Meters. 

Electric supply meters are tested and certified at the Governme nt 
electrical laboratory: 

(а) For ү“ undertakers" under the Electric Lighting and Power Act, 
1896 ; and 
^. (b) For consumers or other persons. 

Approval. 

Two kinds of certificates are granted for supply meters :— 

(1) For meters of which the type of construction has been approved, 
and 

(2) For meters of which the type of construction has not been approved. 

To qualify for approval one or more specimeus must be subjected to 
tests extending over at least six months. No fee is charged for approval 
testa. | 

Approval tests include normal working at various loads within the 
declared capacity of the meter; a heating test at full load for 12 hours; 
temperature tests between (deg. and 120°F., and any other tests which 
may appear desirable. 

Among the conditions which must be fulfilled before approval can be 
given to any type of meter are the following: 

I, The meter must respond to a current of one-tenth of an ampere ; that 
is to say, leas than the current required for an 8-c.p. lamp at 200 volts. 

II. No appreciable record must be indicated after working with “ по 
load " for one week under any of the test conditions. 


III. The action of the meter must not depend on clock-work periodically | 


wound by hand. 

IV. Clock-work, if automatically wound, must be self-starting. 

V. The nature of the calibration curve must show that it is improbable 
that after one-tenth load an error of 2 per cent. in favour of the under- 
takers, or 5 per cent. in favour of the consumer, can occur. 

VI. The main current must not be shunted by a low-resistance shunt. 

VII. A double sealing device must be arranged, so that the working 
parts can be sealed after certification : (1) Against any re-adjustments by 
the undertakers ; and (2) an independent sealing of the terminals to pro- 
tect the undertakers from any possible tampering by the consumer. 

Certification. 

Certification tests for meters of the clovk-ampere-guage ty pe, such as 
Kelvin, Siemens and Halske, and Frager, include at least four readings of 
the ampere-gauge at various currents. In meters having a time dial open 
to the inspection of the consumer, the time show thereon is assumed to 
be correct. These tests include at least four runs of the integrating 
‘mechanism during various periods. These periods are sufficient to give a 
record of at least 200 divisions of the meter dial. In meters having shunt 
coils the declared pressure of the supply is assumed. For twin clock (Aron) 
and motor meters, these tests include at least four readings at various 
currents during various periods, as indicated above. 

Test and full certificate for approved meters for “ undertakers,” per 
batch of 10 meters, two guineas. 

Test and partial certificate for non- approved meters for “ undertakers,” 
per batch of 10 meters, three guineas. 

: Tests for Consumers. 

Meters sent to the Government Electrical Laboratory by consumers for 
test, are tested, in the case of clock-ampere-gauge instruments, for at 
least four readings on the ampere gauge, and one run at about half load. 
Motor meters are run at at least two different rates, and if errora in 
favour of the “ undertakers ” are discovered, they are subjected to further 
test. Fee, half-guinea. 

Tests of meters оп the consumers’ premises are шае by special appoint- 
ment, and in the presence of one of the electrical staff, by the undertakers,” 
and consist, in the case of clock-ampere-gauge instruments, of at least four 
readings of the ampere-gauge. A standard instrument is connectedi n 
place of the fuses, and the connections must be made ready for use by the 
“‘undertakera’’ at the time appointed. In the case of three-wire instru- 
mente, the circuits must be arranged independently, and at least six 
readings, three on each circuit, are taken. Tests of motor meters, with slow 
moving pointers only, are not made on consumers’ premises, Fee, one 
guinea, 

The remainder of the Appendix deals with the fees and mode 


of carrying out of a variety of tests. 


ECONOMISER PRACTICE IN AMERICAN TRACTION 
| | STATIONS.* 


„ At the present time, when the advantages and disadvantages of 
different systeins of engineering in electric railway steam plants 
are being discussed, the following teste and opinions of street rail- 
way engineers and managers who have had practical experience in 
the use of Green's economiser will be of interest. A set of testa 


* From the Street Railway Journal of New York. 


was made by George H. Barrus, of Boston, on the boilers of the 
Toronto Railway Company’s plant at Toronto on August 21 and 22, 
1895, to determine economy due to the use of Green's economiser. 
This plant embraces six boilers of the Scotch marine type, the 
dimensions of which are 10ft. in diameter and 14ft. in length. 
Each boiler is fitted with Fox corrugated furnaces, provided with 
grates 6ft. long and 3ft. wide, and each has 80 4in. tubes running 
from end to end. The area of grate surface in each boiler is 
86 sq. ft., about 40 per cent. of which is air-space, and the area of 
heating surface is approximately 1,500 sq. ft. The whole plant of 
вїх boilers has 216 sq. ft. of grate surface, and approximately 9,000 
EE ft. of heating surface. Steam is used by а number of engines 
which furnish power for generating the electric current used by 
the railway. The plant is in operation, under its normal con- 
ditions of work, for a period of about 184 hours each day. During 
this period the average amount of current generated is some 2,400 
amperes, at a pressure of 550 volts. For the remaining 54 hours’ 
period the load ranges from 80 to 280 amperes, one of the smaller 
engines being in use during the greater portion of this time. 
During the night period two of the boilers are kept in continuous 
operation, but the fires in the remaining boilers are banked. At 
the time of the tests all the six boilers were in operation, and the 
fuel used was a mixture of Pittsburg slack coal and pea and dust 
anthracite from the mine, in the proportions of two loads of the 
former to one of the latter. The fires were cleaned three times 
during the full run of 24 hours. At times of the heaviest load the 
plant required the assistance of some of the old boilers of the 
station. 

The fuel used on the tests was that commonly burned, that is, 
a mixture of Pittsburgh slack and pea and dust from the mine. 
The proportions were approximately 66°5 per cent. of the former 
and 33°5 per cent. of the latter on both tests. The calorific value 
of а sample of this coal, as determined in Barrus’s calorimeter, is 
13,121 B. T. U. per pound of coal, and 14, 875 B. T. U. per pound 
of combustible, the ash being 11°8 per cent. The spreading system 
of firing was employed, the thickness of the bed of coal being 
about 6in., and the fires were frequently broken up and levelled off. 
During the progress of the tests the regulating damper in the main 
flue was constantly wide open, and on both tests the boilers were 
run at practically full capacity. 

On the test with the economiser in use 6,510lb. of coal were 
used by the old boilers, and on the test without the economiser 
20,3901Ь. The water supplied to the old boilers was not measured. 
These boilers have no connection with the economiser, and conse- 
quently their work had no direct bearing upon the main test. The 
coal which they consumed, here noted, is in addition to that 
recorded in the table. The data and results of the tests are given 
in the accompanying table, from which it appears that the saving 
due to the economiser represented 18:3 per cent. of the coal required 
wheu the economiser was not in use, and amounted for а day's run 
to 21,380]b., or 1077 tons of coal. The efficiency of the plant, or 
the percentage which the heat utilised bears to the calorific value 
of the coal when the economiser was in use, was 70:6 per cent. It 
may be added here that the maximum teniperature of the water 
leaving the economiser during the trial was 253deg. 


A careful test was also made at the plant of South Chicago 
City Railroad Company, running 15 days, from May 17th to May 
Jlst, inclusive, 1894, without an economiser, and 15 days from 
August 17th to August 3lst, inclusive, 1894, with economiser, 
using oil as fuel. The pi rod reports filed in the office of the 
Company show 0:32928 gallons oil consumed per electrical horse- 
power hour, with the economiser and 0 39088 gallons oil con- 
sumed per electrical horse-power hour without the economiser. 
In other words the saving effected by use of the economiser was 
15156 per cent., or the saving in fuel oil per day by the use of 
the economiser was 4501$ gallons. | 

In the report made by Robert К. Zell to the St. Charles-street 
Railroad Company, New Orleans, La., as to the results of operation 
of the economiser at the St. Charles-street power-house, he states as 
follows : ‘‘The actual conditions as cond by test show the feed- 
water entering economiser at 200 F. with gases at 450°F. The 
feedwater, after passing through the economiser, enters the boilers 
at 270˙F., and the gases leave the eoonomiser at 290°F. On a further 
test the feedwater entered the economiser at 202°F., with gases 
at 480°F. Water entered the boilers at 274°F., and the gases leave 
the economiser at 300°F.” This plant is a condensing plant, but 
auxiliary feedwater heaters are used, raising the feedwater up to 
200deg. before it enters the econumiser, showing that in ordinary 
practice it is possible to heat the feedwater as high as 275deg. on 
an average by use of an economiser. | 

M. G. Starrett, late chief engineer Brooklyn City Railroad, nów 
assistant mechanical engineer for Metropoliten Street Railway 
Company, of New York, reports as follows in regard to the econo- 
misers at the Brooklyn City Raflroad plants: We find that while 
regulating the draught to secure the most perfect combustion of the 
coal under our boilers, the gases escape from the boilers at a tem- 
perature of 450°F. The temperature is reduced in the flues and 
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Data and Results of Evaporative Tests on Boilers at Toronto Railway 
| Company. 


] 
Economiser Economiser 


Conditions ав to Running of Economiser, not running, 


runDing, 
Aug. 21.22 Aug. 25-24, 
1305. 1895. 
7:3. f/ аа оаа hrs. 19°66 19°72 
2. Weight of dry coal consumed ............... lb. 95,510 104,372 
3. Weight of ashes and clinkers ............... lb. 14417 15,932 
4. Percentage of ashes and clinkers...per cent., — 151 15:3 
5. Weight of water evaporated .............. lb. | 788,717 702,610 
Hourly Quantities. | 
6. Coal consumed per hour lb. | 4,847°9 5,292°7 
7. Coal per hour per square foot of grate . . lb. 22:4 24:5 
8. Water evaporated per hour lb. 40,115 55,634 
9. Equivalent evaporation per hour, feed 
100deg., pressure 701b. .................. lv. 40,435 56,602 
.10. Horse-power developed, A.S.M.E. basis of 
T н.р. | 1,347°8 1,202 
Averages of Observations, dc. | 
11. Average boiler pressure ..................... w. 12053 119:3 
12. Average temperature of feedwater at point | 
of entering economiser .................. deg. 101 96:4 
15. Average temperature of feedwater at point 
of leaving economiser .................. deg. 237 
14. Average temperature of flue gases at point 
of entering economiser err deg. 620 607 
15. Average temperature of flue gases at point 
of leaving economiser ........ ......... deg. 293 
16. Avene draught suction in main flue near 
Dl aee КТС in. | 0°83 116 
x . |, Clear Cloud 
17. Weather and outside temperature.. 41 aerate. Ама. WA 
Results. 
18. Water evaporated per pound of coal ..... lb. 8:275 6°751 
19. Equivalent evaporation per pound of coal 
from and at 212deg. ..................... Ib. 9:586 1:828 
20. E«uivalent evaporation per pound of com- 
bustible from and at 2Z12deg.  ......... Ib. | 11:291 9:243 
21. Weight of dry coal required to evaporate . 
71 lb. of water supplied at 101deg 
(for 24 hours' run) based on above re- 
ТОРРЕНТ Бен lb. 95,310 116,695 
22 Saving of coal due to economiser for 24 
hours f 8 lb. . 21,385 aes 
23. Percentage of saving due to economiser ... 18:3 n 


— —— — 


Nork.— The temperature of the flue gases here given does not include 
-the night period from 12 midnight to 6 a.m. 


— — — 


eoonomisers to about 170deg., to 200deg. at the base of the chimney. 
By means of the economiser we raise the temperature of the feed- 
water from 110deg. to 130deg. above temperature of the water 
entering the economiser.” Granville C. Cuningham, manager 
.and chief engineer Montreal Street Railroad, in his report states 
as follows: We have Green's economiser in connection with 
twelve boilers developing about 4,000 m.r. Feedwater enters the 
economiser from the discharge pipe of the condensers at a tem- 

rature of about 90 F., and leaves the economiser entering the 

, boilers at а temperature between 260deg. and 280deg. The tem- 
‘perature at times when the load is light is as high as 300deg." 
W. E. Baker, general manager West Side Elevated Railroad 

Compeny, of Chicago, in his report on the economisers for the 

Intramural Railroad, states as follows: As to gain in tem ture 

of feedwater made by Green's economiser, I would say that the feed. 

water is taken from the condenser overflow at 90deg., and is taken 
into the boiler at a temperature of 230deg.” О. S. Gaither, 

secretary and treasurer of the South Chicago City Railroad, 

reports: ''In our plant, where we formerly fed the condenser 

water to our boilers at a temperature of 85°F. to 95°F., 

we are now enabled to put it in at а temperature of from 

214 F. to 224 F. At times it has run as high as 250°F. 
From this you can deduce the saving in fuel effected." J. F. 
Randall, mechanical engineer of the Detroit Railway Company, 

stated: ‘‘ Water enters the economiser at 80deg. and left at 

246deg. on an average. The actual coal being saved was from 16 
_to 20 percent. In electric railway power-stations working under 
the ordinary average conditions, the feedwater will range from 

90deg. to 210deg., according to whether the plant is condensing 

and using auxiliary heaters or high pressure. The flue gases will 

average from 450deg. to 600deg. according to whether the boilers 

are worked below, at or ábove their rated capacity. Under these 
- conditions the average saving of fuel by the use of Green's econo- 
miser will range, it is claimed, from 12 to 20 per cent. It has been 

found and verified by a number of experts in actual practice, and as 

the results of a very great numl:er of evaporative tests, that the 
‚ economiser will show a saving of from 1'2 to 1 4 per cent. in fuel for 
every 10deg. rise of temperature in the feed water.“ "s 


| intrusion line makes its appearance. 


FURTHER NOTE ON THE INFLUENCE OF À MAG- 
NETIC FIELD ON RADIATION FREQUENCY.* 


BY PROF. OLIVER LODGE, F. R. S., ASSISTED BY MR. BENJAMIN DAVIES, 


Referring to a former communication of mine, on the subject of 
Zeeman's discovery, printed on page 513 of the Proceedings of the 
Royal Society for February llth this year, Vol. LX., No. 307, I 
wish to add an observation to those previously recorded, as I have 
recently acquired a concave Rowland grating (34іп. by 13in. ruled 
surface, 14,438 lines to inch, 106. radius of curvature, being the 
one used by Mr. George Higgs), of which the spectra of the first and 
third orders on one side are very satisfactory. It is said on 
page 513: If the focussing is sharp enough to show a narrow, 
dark reversal line the middle of each sodium line, that dark line 
completely disappears when the magnet is excited." 

With the greater optical power now available the dark reversal 
line is often by no means narrow, and though in some positions of 


| the flame it does still tend to disappear or become less manifest 


when the flame is subjected to а concentrated magnetic field, the 


| reason of its partial disappearance is that it is partially reversed 
| again—i.e., that a third 
| ance in the midst of the dark line, giving a triple appearance to 


right line, as it were, makes its appear- 


each sodium line. 
More completely stated the phenomena are as follows: After 
obtaining each sodium line with а prominently double aspect by 


| manipulating the flame, the magnet is excited, and the dark band 


in the midst of each sodium line 1s then seen to widen out consider- 
ably in the region of most intense magnetisation, while a bright 
On closer examination this 
new line is seen to be double, by reason of a dark division down its 
middle, and I apprehend that with still more etic power this 
dark band might itself open out into two ; but this last phenomenen 
I have not yet observed. 

The whole sodium group is thus seen as if it were octuple. The 
effect is not due to a mere mechanical disturbance or rearrangement 
of the gases of the flame by the agency of magnetism, because a 
nicol, placed in the rays emanating transversely to the magnetic 
lines of force, cuts off nearly all the visible magnetic effect when 
oriented so as to get rid of light whose plane of polarisation con- 
tains the lines of force—that is, of oscillations or revolutions whose 
electrical components are across or around the magnetic lines. 
That it does not cut off every trace of the effect appears to be due 
to the fact that the field of force is not strictly uniform, and so ite 
lines are not strictly parallel . 

The following is a summary of the different appearances that 
may be seen according to the state of the flame and the strength of 
the field: At low temperature, and with the flame forward in the 
field, when each sodium line is sharp and single, magnetism widens 
it, and with a little more power doubles it, causing a distinct dark 
line down its middle. The same effect occurs with lithium and 
thallium lines. At higher temperature, and with the flame partially 
behind the field, when each sodium line appears as a broad hazy- 
edged double, magnetisation greatly widens the doubling, pushing 
asunder the bright components very markedly; stronger magnetisa- 
tion reverses the middle of the widened dark band, giving a triple 
appearance ; stronger magnetisation still reverses the middle once 
more, giving a quadruple f to the line. In every case a nicol, 
suitably placed, cuts off all tho magnetic effect and restores the original 
appearance of the line. A curious circumstance is that although 


‘both lines, Di and D, show the effect, DI—i. e., the less refrangible 


line—shows it best and most sharply. 1 should describe the effect 
on D, as a coarse widening of considerable amount, but without 
very clear definition ; whereas the widening of D,, though perhaps 
no greater in amount, is decidedly better defined. There is no 
doubt but that, with my grating, D, is the line at which one finds 
oneself usually looking in order to see the details of the change 
best, and I can hardly suppose this to be subjective to the grating. 
[The same thing is seen when salts of lithium or of thallium are 
introduced into the flame ; and the components of the doubled d 
lines are more widely separated than the components of the doubled 
green lines, the effect being proportional to wave-length. The most 
interesting line to try was the red cadmium line, since this has been 
proved to be of specially simple constitution by Michelson. We 
have recently been able to get the cadmium spectrum well developed 
by means of & sort of spark arc between the magnet poles, main- 
tained by an induction coil excited by an alternating machine; and 
we find that the magnetic doubling of the chief lines occurs in 
precisely the same way with the spark spectrum as with the flame 
spectrum, and that the red cadmium line behaves in the same way 
as the others. Tho magnetic effect is bettor seen from a direction 
perpendicular to the line of force, when a nicol is interposed in the 
path of the light, but rotation of the nicol through 909 cuts it 
entirely TR accurately so when a small spark is the source of light. 
—May 31. 


* Paper read before the Royal Society, June 3rd. is 
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HEAT ECONOMY IN ELECTRIC POWER STATIONS. 


The mechanical engineering section of the recent Engineer- 
ing Conference of the Institution of Civil Engineers must have 
been considerably astonished when it heard Sir FREDERICK 
BRAMWELL declare that the use of a furnace-gas feed-water 
heater was only to be justified by faulty design in the boiler 
plant. When called in, on a certain occasion, to advise in the 
matter of fitting & battery of boilers with an economiser, he 
had nipped in the bud every hope of obtaining further heat 
economy by means of that well-known appliance, by the 
simple expedient of placing a thermometer in the flues at the 
base of the chimney. The temperature of the gases turned 
out to be so low that no heat could be spared for feed-heating, 
all the heat in the gases being required to produce an efficient 
draught in the chimney. And the inference Sir FREDERICK 
BnawxwELL wished us to draw from this example was that if a 
boiler plant were to be properly designed it would of itself 
abstract sufficient heat from the furnace gases, and an 
economiser would therefore be superfluous. 

We do not, at this stage, wish to assert that the practice 
advocated by Sir Еверквіск BRAUwELL is wrong; we will con- 
tent ourselves with stating that it is greatly at variance with 
the practice in modern power plants, and with examining the 
results that would follow the adoption of one or of the other 
course. Before we proceed, however, it will be necessary to 
distinguish between the function of heating surface in a boiler 
and in an economiser. It has been said, and with considerable 
truth, that the latter apparatus is merely an extension of the 
former; yet there is an important difference between the 
action of the two appliances. In a boiler there is a continuous 
circulation of water, the same water passing, it may be, many 
times over every part of the heating surface; and freshly-fed 
water, whether hot or cold, may speedily be brought into con- 
tact with the hottest part of that surface. In an economiser, 
on the other hand, no such repeated circulation of water can 
occur, for a stream of water is constantly being passed in one 
direction through the pipes, from the colder end, where the 
feed-pumps are, to the hotter end, where the boilers are. 
This difference of action is by no means a trifling matter ; it 
contains the greater part of the justification for putting part 
of the heating surface into the form of an economiser, instead 
of putting it all into boiler surface. For, in the first, place, 
the water, at any given point in the economiser pipes, is 


THE ELECTRICIAN, JUNE 18, 1897. 


THE 


GENERAL ELECTRIC GO. 


(LIMITED). 


“ROBER TSON" 


ENGLISH MADE 


INCANDESCENT LAMPS. 


69, 71 & 88, 38. Queen Vietoria St. LONDON; 


AND AT 
MANCHESTER, GLASGOW, BIRMINGHAM AND NEWCASTLE. 


Works: BROOK GREEN WORKS, HAMMERSMITH, LONDON. 


0 N ITE D AS ESTOS .. 5 Bliliter Street 


- LONDON, E.C. . 
FINE ASBESTOS PAPER, for Dynamos, &c. 
PIONEERS ASBESTOS TUBES and CEMENT, for Electric All Goods are made at our Works, 


Light Leads. near London, and are of the 

ASBESTOS TRADE. ASBESTOS FIRE-PROOF PAINT, for protecting best possible description, 
— ЧЕДА woodwork, troughs for leads, &c. . 3 

The ONLY COMPANY in AsBESTOS MILLBOARD STRIPS, for ditto Specify — ''GALAMANDER" Brand, 


» theWORLD owning FINE ASBESTOS THREAD, for covering wires. Depots: NEWCASTLE-ON-TYNE, Quay Side; 


xxiii, 


Mog nr DOCK HOUSE, 


ASBESTOS COVERED WIRES. 5 34, Deansgate; LI ». 
& working Asbestos James Street; BRISTOL, Provident 
— 8 PATENT SALAMANDER LUBRICANT, for кйш GLASGOW, 93, Bothwell Street, 
MES Mines in both Dynamos, &0, 


AL PACKING, 'NON-CONDUCTING COVERING Dock. 87. PEI Bute Street, HULL, Queen's 
Dock. ST. PETERSBURG, Gostinoe Dvor (In. 
ITALY & CANADA for Boilers, &c. Dock. ST. РЕ ostino Dror т 


The ; UNITED ASBESTOS PATENT “SALAMANDER” DECORATIONS. 


owel Application of Asbestos in Embossed all Decorations. 
GNS BY ҮП ARTISTS. CAPABLE OF INFINITE VARIETY OF Prices and Yon vd application to 
— DECORATIVE TREATMENT. FIREPROOF. | weer EnD DEPOT— CROSS 


158 & 160, CHARIN ROAD, LONDON, W.C. 
F. WIGGINS & SONS ) 10, TOWER HILL, E., 


___ОЖСОВАТТУВ TREATMENT. изи» ah cette ea 
Telephone No. 3348 Avenue. 102 & 103, MINORIES, LONDON, E.C, M IC A 
Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRA CTORS TO HRR MAJESTY'S GOVERNMENT. 


Ol pap ЕЗ ша e А - — —À 


— т, — 


y, ADOPTED A EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, Iu 
Ne AUUFICU Al BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS- 
p MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, etc., etcs 
And by the LONDON SUPPLY COMPANIES. 


£ {rrr e. |VARIQUS TYPES, AND SIZES КЕРТ IN STOCK. 


| 


2 THE PATENT 


ON CONDUIT: 


FOR UNDERGROUND ELECTRIC MAINS ^& 
DOULTON & C0., Lambeth, LONDON, S. E. 


LAMBETH NDON, S. Ek. BIRMINGHAM. Granville St. 
WORKS: BA AFFS. DEPOTS: POOL Soho St. 


| n iji 


ҮЙ 


\\\ \ 


M 


\ 


hu 


my 


— 


ROWLEY REGIS, ST — 

аиати, nr BIRMINGHAM. LANCHESTER. 1 

-H HELEN’S, LANCS. GLASGOW ....Bothwell St. 
URSLEM. PAISLEY, N.B. PARIS, PARIS. Rue do Paradis. 


xxiv. , 


THE ELECTRICIAN, JUNE 18, 1897. 


CLASSIFIED TRADES’ INDEX to ADVERTISERS: 
in “THE ELECTRICIAN.” 


The following forms a List ef the Leading Firms In the Eleotrioal and Engineering Trades, 
from whom all desoriptions of Eleotrloal and Engineoring Plant, Apparatus, instru- 
ments, and Aocessorios oan be obtained. 


Advertisers are entitled to entries in this List free of charge according to the sise of their Advertisement, Additional entries are made at a low charge, 


. particulars of which will be forwarded on application to The Publisher.” Bold Type entries or additional matter can be arranged for with 


the Publisher, 
AGENTS (Electrical). PAOB 
Dennis (W. F. апа Oo, 98 Billiter-street, London, E.C. sere ceed зо MB Oe 28 28 Ce 1 


Agents for Messrs. Felten & Guilleaume & Antwerp Telephone Works. 
Drake and Gorham, 66, Viotoria-street, London, B. W '. eee . 7 
Sole Agents for the Jandus Aro Lamp. | 
Levi (J.) & Co., 97, Hatton-garden, London, Е.О. .. em 7 
Agents for Jules Richard, Paris. 
Venner and Sillar, 10, Delahay-street, Westminster, London, B. VW... 30 
Agents for Chamberlain and Hookham, and for Pritchetts and Gold. 
‚„ Wilhelm and Co., 11 & 12, Westmoreland-bldgs, Alderagate-st., London, E. O. 8 
Е Agehts for“ Hard” Incandescent Lamps, and Messrs. W. Kiicke & Co. 


Chloride Electrica] 118 Syndicate, 89, Victoria-street, London, S. W... 1! 
Edison and Swan United 

. Blectrical Power Stor. Co.,4, Great Winchester-st., Lond., E.C., & ‘Millwall, E. 83 
Epstein Electric Aocumulator Co., Victoria Mansions, 28, Victoria-street, 


€e090068«8090*5€0»«*5609?53069t80«Gag9606060609820522209024«(523240€09€6€2524a02009t€6*920600€0€92529299 


ошрапу, Wolverhampton; and Dashwood House, Old 
Broad-street, Loudon, E.C. 5 
"General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 23 
Johnson & иш 14, Union-ct., Old Broad-st., London; & Chariton, Kent. 1, 81 
Siemens Bros. & „13, Queen Anne's-gate, London, S. W.; & Woolwich, Kent. 6 
AMMETERS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, Е.О. and Branches 59*96090530820960^16850020909209009909090909€9 
El;cirio Construction Co., Wolverhampton ; and Dashwood House, Old 
Broad-st., London, E.C esececeescnsesoces *9€9e029000900:2250000000950*79099992999 
Genoral Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 23 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 31 
Muirhead and Co., 54, Old Broad-street, E. C.; and Elmer’s End, Kent 13 
Nalder Bros. and Co., 16. Red Lion- street. Clerkenwell, London, E. CO. 18 
Paul, R. W., 44, Hatton Garden; and Saffron Hill, London, E. Coo. 
Pitkin, J., 56, Red Lion- street, Clerkenwell, London, Е.С; ....... 
Richard, Jules, AA ee 


20 
1 
Biemens Bros & Co.,13, Queen Anne’s-gate, London, 8. W.;& Woolwich,Kent 6 
83 
33 


@eeeoec 0.8 ee 


ANTI-FOULING COMPOSITIONS. 
Indestructible Paint Com T 27, Cannon; street, London, E. O. oo „ aw оо ow m» 
. Kirkaldy,(J.)and Sons, East London Works, Garford-street,London, . 
ARO LAMPS. (See Lamps) 
ASBESTOS. 
United Asbestos Company, Dock House, Billiter-street, London, B. 0. 23 
Willcox (W. Н.) and Co., 84-86, Southwark-street, London, 8. E. 3 
AUGTIONEERS AND VALUERS (Mechanical 


*. 
Wheatley Kirk, Price, and Goulty, 49 Queen VIotoria- street. London, E. C., and 
Manchester 


eee „e „„ ов „% „„ „ OD 8.0 9.0 ов ов 0.0 „ то оо ол овог 64 0-9 09 O 9.9 ов 19 


BATTERIES. 
Chloride Electrical аде Syndicate, 89, Victoria-street, London, S.W....... 11 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 


„ % „% „% „„%„.ö „ Pe «0900505296609 „% „%ĩ1ꝗ %% „%% 60%„ 


BATTERIES Continued. PAGE 
I. E. S. Accumulator Co., 78-79, Palace-chambors, Bridgo-st., Westminster, 
London, , 8 9 
Johnson and Phillips, 14, Union-ct., Old Broad -st., London; & Charlton, Kent 1,31 
Siemens Bros. & Co., 13, Queen Anne's-gate, London, 8. W., & Woolwich, Kent. 6 
BATTERY JARS. 
Stiff and Sons, London Potteries, Lambeth, London, 8. . 8 
BELTING. 
Willoox (W. H.) and Co., 84 and 96, Southwark-street, London,S.E.......... 8 


BOILERS. 


Clayton & Shuttleworth, Lincoln ; and 95, Queen Victoria-st., London, Е.О. 15 
Davey, Paxman & Co., Colchester; and 78, Queen Victoria-st., London, E.O. 34 
Baston, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
S. W. Works: Erith, Kent. 3 e 
Weeks (J.) and Oo., Chelsea, London, S. WWW W 8 


CABLE COVERING MACHINERY. 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 31 


GABLE OOMPANIEGS. ............................................ ..83, 84 to 33 
OABLE SUPPLIES. 
British Insulated Wire Co., Preston᷑un ee mh eere hoo 88 
Oallender's Cable and Construction Oo., 90, Cannon-street, London, E. C.; 
and Erith Marshes, Keul ekkkse᷑ kk. 10 
Edison and Swan United Electric Light Oompany, Ediswan-buildings, 86-37, 
Queen-street, London, E. O., and Branches — ^ 
Feiten and Guillesumo—801e Agents: W. F. Dennis & Co.. 28. Billiter-st.,E.C, 1 


Fowler- Waring Cables Co., 10, Fenchurch-st., London, E. C.: & N. Woolwich. 18 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; &Salford.. 28 
Glover (W. T.) & Co., Salford, Manchester; and 89 Victoria-st., London, S. W. 10 
Henley' (W. T.) Tel. Works Co., N, Martin's. lane. Lond., E. C.; and N.Woolwich 1 
Johnson and Phillips, 14, Unſon- et., Old Broad-st., London; & Charlton, Kent 1, 31 
London Electric Wire Co., Playhouse-yard, Golden-lane, London, E. CO. 27 
Siemens Bros, aud Co., 12, Queen Аппе'а Gate, London; and Woolwich, Kent 6 
Boociété d'Exploitation des Cables Electriques, Cortaillod, Bwitzerland ...... 3 


Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Viotoria-street,London,E.C. and Liverpool............. N 
CARBONS. 


Brockie-Pell Are Lamp, 97, Queen Victoria-street, London, Е.С. ............ 
Brush Electrical Engineering Vo, 49,Queen Victoria-street, London, R. O. BI 
Carbon Syndicate, 89, Victoria-street, Westminster, 8. W. 
Edison and Swan United Electric Light Company, Ediswan-buüdings, 86-37, 
Queen-street, London, E. O., and Branches ——— M: E = 
General Electric Co., 69, 71 &8S,Queen Victoria-st., London, E. C.; & Salford. 23- 
Johnson and Phillips, 14, Union-ct., Old Broad - at., London; & Charlton, Kent 1. 81 
Siemens Bros. and Co., 13, Queen Anne's-gate, London; and Woolwich,Kent 6 
CASINGS. 
Edison and Swan United Electric Light Company, Ediswan-bulldings, 86-87, 
Queen-street, London, E.C., and Branches .............. РРР тан 
General Electric Co., 69, n & 88, Queen Victoria-st., London, E.C.; & Salford. 8 
Harris (J. F. and G.), 68-00, Wilson-street, Finsbury, London, f. 0. „ 7 
McGaw and Co. „Tork-road, Lambeth, London, S. W. °е 002500882 „% „ „ „ „ ао 7 
CEMENT.—House’s Electric Cement Company, Liverpool . 
CHEMICALS. 
Boor(G.)and Oo., 1 and 2, Artillery-lane Bishopsgate-street Without, Е.О, 15 
сел WD Bon & Co. Bedford; and 19, Great George-street, London, 8 
en (W. Н.) Son i ord; and 19, &- ondon, 8.W. 17 
Belliss (G. E.) & Co., Ledsam. street Works, Birmingham; and 9, Victoria- 
street, London, , ↄ d sess. в е ua e вә 18 
Kaston, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
W. Works: Erith, Kent d 
Muirhead & Co., 54, Old Broad-street, Е.О. ; and Elmer's End, Kent 
ORUCIBLES, PLUMBAQO. 
Carbon Syndicate, 89, Victoria-street, Westminster, 8, W.. 300 
Doulton and Co., Lambeth Pottery, London, 8.E. 


ADDRESSES. 


JULIUS SAX & 00., Ltd., Electrical Engineers and 
ELEOTRIO LIGHT CÓNTRAOTORS, RIDGMOUNT STREET, 
STORE STREET, LONDON, W.O. 

| Established 1855. 

Specialities— Electric Bells, Burglar Alarms, Fire Alarms, Watchmen’s 
Clocks and Fire Indicators combined, Water Gauges, Billiard Markers, 
Eleotrio I Speaking Tubes, Gas Lighters, 
Electrical Testing and Telegraph Instruments, Electrical Torpedo 


Apparatus. 
Automatio Call Bells for Fire Stations, &o., fixed at all Stations under the 
control of the Metropolitan Board of Works. 

Оё] Calls for Police Stations, Prisons, &o., as devised for and ado by 
H.M. Home Office. Contractors to H.M. Post Office and War Office. 
Electrio Lighting—Domestio and Public. Estimates Free on Application. 

Eight Prize Medals awarded. 
Telephone No, 3848. Telegraphic Address: Sam London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Eleotrio Light Engineers and Contractors, 
Manufacturers and Suppliers of every requisite for Aro or Incan- 
descent Lighting, usus, Lamps, Switches, Eleotroliers, Brackets, 
&o. Specialities in Primary Batteries for Eleotrio Lighting, Venetian 

Shades and Glass, Oarbons, &о, 3 ighting on any scale ab 

short notice. Estimates free, Telephone No. 


THE INDIAN AND EASTERN ENCINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
R 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession. 

RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEERS DIARY, and postage): — 


INDIAN RATE, Yearly ... Rs,20 | — ENCLISH RATE, Yearly ... 40s 
Pablishe amt A37, Canning t., CALCUTTA. 
LONDON OFFIOE: 28, Victoria Street, Westminster, S.W. 


INDIGESTION, WIND, BILE, NAUSEA 
(= DYSPEPSIA + DEPRESSION - APPETITE x LASSITUDE). . 


HALLOWEEN. 


A PURE AND HARMLESS CORDIAL, AND A SPLENDID PICK-ME-UP, 
A BOON TO JADED WORKERS AND THINKERS, 


Of all Chemists, in Bottles, 18. 14d., 28. 9d., and 4s. 6d.; or of the 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, E.C. 


THE ELECTRICIAN, 
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TME 
wW AUTOMATIC 
STANDARD SCREW 


COMPANY 


- HALIFAX 


if You Want fe Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY. 


SEND SIX STAMPS FOR 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 


THE BEST MEDIUM 


The Largest Stoek of Miscellaneous Machinery in the 


ingdom, Ready for Prompt Delivery. 


JUNE 18, 


XXY. 


J E. S. HINDLEY, 


LONDON SHOWROOMS AND L2 


11, Queen Victoria St., E.C. 


Works: BOURTON, DORSET. 


Dynamos and Electric Motors. 
ENGINES. 


High Speed. 
Compound. 
Condensing. 
Horizontal. 
Vertical. 


) BOILERS 


Classified Index to Electrical Trades— continued. 


CONDUITS. 
Orom 


Doulton and Co., Lambeth, London, 8. ....................-.......... oe 
Fowler-Waring Cables Co., 10, Fenchurob - street „London, f. C.: & N. Woolwich 
General Electrio Co., EY 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 
Johnson and Нени 1 

STA (J.)and Sons, The London Potteries, Lambeth, London, 8.E. m = = as æ 


OUTS. 
Dorman and Smith, Manchester; and 94, Charing Oross-road, London, W.O. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86- E 
London, E.O., and Branches a OTT 
о Co., 69, 71 & 88,QueenVictoris-st.. London, E. G. 14 Salford.. 


Lundb A. P., Bradbury-street, Kingsland, London, 0 / v 
DISINFECTANTS. i | 


DYNAMO BOLTS. 
Armstrong, Stevens and Son, Whittall-street, Birmingham 


DYNAMO BRUSHES. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 


Queen-street, London, E. O., and Branchen 
General Electrio Co., 69, 71 & 88, Queen Victoria-st., London,E.C.; & Salford. 


DYNAMO MANUFAOTURERS: 
Allen (W. H. Son,and Oo., Bedford; & 19, Gt. George-street, London, S. W 
Brush Electrical Engineering Co., 40, Queen Victoria-street, London, E.C... 
Chamberlain & Hookbam, New Bartholomew-street, Birmingham  ........ 
Cane, n and Со Co.,Gateshead-on-Tyne; and 50, Fenchurch-at. »London 

mpton 
15 Worbe С Co., 29, Clerkenwell-road, London, Е.С 


& Co. ,Mansion House-buildings,London Е.О. ; and Chelmsford 14, a 


18 
28 


. Union-ot., Old Broad-st.,London ; & Chariton, Kent 5" 


„Mansion House-buildings, London, E.C.; and Chelmaford 14,22 


Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
Elita and Bee United Elect Чо Light Company, Ediswan- Buildings $687, 
and Swan Un ectric m Я wan-bu E 87 
Queen- street, London, E. C., and Branches pany, } dings, 86-87, — 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-street, London, Е. . еогоооооооооооо ео ДЕХ ЕД ü оозоосоовооово ео 5 
Fowler (J. Mora and N nd and 6, Lombard-street, London, E. C. 12 
General Blectri 69, 71 & 88, ueen Viotoria- st., London, E.C.; &Salford.. 393 
Holmes (J. H Nand Con N e-on- e; and 17, Soho-square, London W. 4 
Johnsonand Philipa, 4, U Union-ct., Old Broad-st., London ; & Charlton, Көп!1,31 
Newton Electrical то Taunton, England .................. i 
Opperman, G., 4, Wynyatt-sireet, Clerkenwell, London, E.G. .. . ., 81 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8 .; & Woolwich, Kent 6 
EBONITE AND VULOANITR. 
Harburg India Rubber G. Co., F. Winter,188, London Wall, Wood-st., London 16 
ELEOTRIO BELLS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, An 
Queen- London, E. C., and Bran ehen — 
General о Co. ,69, 71 & 88,40 queen Victoria si. London, B. C.; & Salford.. 28 
Telegra ufseturing els у, near Warrington ; and 11, Queen 
9 don 40.744 11 эезттезэФ®эозееве ee 0 O 0 à «9 5 O 9? O ae an 1 
Western Mectric Co,, 79, Üoletman-siree leen sttest, don . 7 
ELECTRIC CRANES. 
Chamberlain & Hookham, New Bartholomew-street, Birmingham .......... 80 
VUE a Sas Suet ede Lh Company, rasa. 809 
wan о An- 
9 E. O., and Branches 5 срем 0281, : — 
General Electric Co., 09 & 71, QueenVictoria-st London, B.O; &Saltord .... 23 


PAGE | ELEOTRIO LIGHT OON 


TRACTORS, PA 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham; and 9, Victoria- 


street, London, 8. W. .. чаа Corda Mü. apps 
Brush Electrical Ens. Co. Queen Victoria-street, London, KOC. ........ 
Crompton & Co., Mansion uel uildings, London, E. C.; and Chelmsford 14, E 


Drake and Gorham, 66, Viotoria-street, Lo 


Easton, Anderson & Goolden, Broad Banctu ary-chmhra, Broad Sanctuary, 8. W. 88 


Electric Construction Co., Wolverhampton; and Dashwood House, Old 


Broad-st., London, E.C. е „ 6% „ „„ 60% e eee 
Bleo. Power кше со. Co., 4, Gt. Winchester-st “London, E. O. and Millwall,z 
Fowler (J — — E met 220027 and 6, Lom London 


1 


ate Old . Lond.. 
Таш танов and Down, 83а, New Bond-street, London 
Sax ( ulius) and Co., n ount-street, 8 tore-street, London n, W. even „ „%% 6 0%“ 
Slemens Bros. & Co., ueen Anne 's-gate, London,8.W.; & Woolwich, Kent 


ELECTRIC MINE 5 
Siemens Bros. & Co., 12, Queen Anne's-gate London, S. W.; & Woolwich, Kent 


ELECTRIC MINING MACHINERY. 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 

S. W. Works: Erith, Kent. : 
Edison & Swan United Electric Light Company, Ediswan-buildings, ‘38-87, 
Quee^-street, London, E. C., and Branches 
General Electric Co., 69,71 & 88, Queen Victoria-st., London, E.C.,& Salford, 


ELECTRIC TRAMWAY SUPPLIES, 


W. 9999 отоо 560 во 


Anderson, A. and J, M., 85, Victoria-street, Westminster, London. B. W. 


ENGINEERS and CONTRACTORS 
giros (0. E.) & Co., Ledsam-st. Works, Birmingham; and 9, Victoriast., 
a on, 8 $999090009020905»590022960000009299890«.9000059990290095929299€9 e eee се 
British Thomson Houston Co., 83, Cannon-street, London, E.C. uk iR 
Brush Electrical Engineering Co. , 49, Queen Victoria-street, London, E. C. 
Chamberlain and Hookham, New olomew-street, Birmingham . 
Chloride Electrical Storage Syndica » Ыис eee London, S. W.. 
Clarke, Chapman & Co., Newcastle-on- Fenchurch-st., London, kj. C. | 
Crompton & Co., Mansion House. buildings, Tonon E.C., and Chelmsford. 14,23 
Drako апа Gorham 66, Victoria-street, London, S. W. FCC 
Easton, Anderson & Goolden, Broad Sanctuary, сае, Broad Sanctuary, 
S. W. Works: Erith, Kennt 2cÄ 
Electric Construction Co. А 3133 and Dashwood House, Old , 
Broad-st., London, E.C. d. ANO 
Electrical Power вог. Co. Co. 4, Gt. , Winchester at. London, E.C. ; 4 1. E. 
Fowler (J.) and Co., Leeds Lombard-street, London, E. Беке ө 
Henle Tyrel. Works. A7, Martin's ine, Cannon Тоо 
Hindley Е. S., n AT een Victoria-st. , London, E.C.; and Bourton „ Dorset. 
Johnson & Phill » l4, Union-t, Old Broad-st, London, E.C; & Chariton, Kont.1, 
Nalder Bros. "T 6, Red Lion-street, Clerkenwell, London, B.C. ...... 
Rigg, J. Seen Leeds еоеоооов ое зовоо оо ооеоо о оовсосооо осе осеоеоооо оо 
Вах (Ј газана со TY unt-strect, Btore-street, Lond o 
Siemens Bros. & Co., 12, Queen Anne’s-gate London 8. W. 3& Wool Kent 
Westinghouse Electric Co., 83, Victoria-street, Westminster 
ENGINE PACKING. 
Willoex (W. H.) and Oo., 84-86, Southwark-street, London, 8B. . 
United Asbestos Company, Dock House, Billiter-street, London, E.O. = — — 


„London, E. W. . 80 


24 
6 


4, 
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81 
18 
84 
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goy 
EXPANSION SHEETING AND RINGS. 
‘ana Asbestos Company, Dock House, Billiter-street,London, В.О ..... 


PAGE 
Allen H), Son and Co., Bedford; and 19 Great So Londa 8.W. 17 
Belli ( (a. & Oo., Ledsam-st. Works, Birmingham ; ctoria-st : 
n on е *€9990920900090900€09€2500000900006€902022969 E EE EEEE] 
Brush Electrical Engineering Oo., 49, Queen Victoria-street, London, R. CG. 
сае, Chapman & Oo. Gateshead-on-Tyne ; & 50, Fenohurch-st London 
oon 7 Shuttleworth, Linooin ; and 96, Queen Viotoria-st., London, E. O. 
Bros., Openshaw Manchester; and 10, Rt. Bride-st, London, B.C... 
Dear axman Co., Colchester ; sand 78, Queen Vlotoria- at., London, E. C. 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad бане, 
B.W. Works: Erith, Kennnntert ә. sae 
Fowler ene Co., Leeds : and 6, Lombard-street, Loudon. k. G. 8 
Hindley, E. S., 11. Queen Victoria-st., London, E.C.; and Bourton, Dorset 
Robey and Co.. Globe Works, Lincoln, and 79, Queen Victoria-st., E. O. 
Willans and Robinson, Rugb 


6 „ 2 %%% % % % % вео Err 


Delaware Hard Fibre Company, 15. Long-lane, London, E. 00 .Q 7 
Mosses and Mitchell. 68-7, Chiswell-street, London, B.C 1 


FITTINGS FOR ELECTRIO LIGHT. 


FLUORESOENT SCREENS. 


Benham and Froud, 40-42, Chandos-street, Strand, London, W.C..... 4 
Crompton & O Mansion House- buildings, London, E. O., and Chelmsford 14, 22 
Corman and Salen Self Salford, Manchester ; and London and Glasgow ...... — 25 
Edison and Swan United Electric Light Company, Ediswan Buil , 86-87, 

Q eral Electrle Go., 69,71 & E.C., and Branches. 2 62 „%% 6 %% eves ee ene = 
General Ele 69, 71 & 88, Queen Victoria-st., London, Е.С. & Salford. . 98 
Johnson & Phillips, a la. Union-cf., Old Broad-st., London; & Chariton, Kent.1, 81 
, Wharton and Dewn, 834, New попа, T London W. ———— PM 
; À. P., Bradbury-street. Kings Lonéon, N. — бый 18 
| Manufacturin Co., Helaby, er Warrington ; and 11, Queen 
.C., and Liverpool eececcv009009250058009 002009 90 €.O o 0 en 5 0 «bo 
oleman-street London, Е.С. ...... 2 acces ne as me 


onse e пр )& Son, 58 Mortimer-street, London, W. .................. 1 
5 gdon-road, London. E. C. ооооооьоооовооо eee sees eee өзээ 
J.,8, 9 and 10, Hatton-garden, London, E. e000 . 6 1 


FUSES. 


Edison & Swan United E'ectric Light Compan Ediswan-buildings, 36-87 
Queen-street, kondon, E. C., and B Branches. Si j 


General Electric Co., 69,71 & 88, Queen Victoria-st., London, E. C. A Salford W 
GAS LIGHTERS (ELECTRIC 
Ed's^n and Swan United Eio irio Li ht Company, Ediswan-buildings, 36-37, 
Queen-street, London, E.C., and Branches  .......... .. =æ.. — 
General Electrico Co., 69,71 & 88 Queen Victoria-st., London, E. C., ,&sSaltord 23 
QENERATORS. 
British Thomson-Houston Co., 83, Cannon-street, London, Е.С. ............ 11 


Cox Taoermo-Electric Co. , The Cox Laboratory, St. Alban’ a, Herts ....... „ 8 


GLOBES AND SHADES. 


11 
95 
Drake and Gorham, 66, Victoria street, 5 S. ........ 7 
Edison 

36-37, Queen-street, London, Е.С. ; and Branchen 


General Electric Oo., 69, 71& 88, Queen Victorian. London, Ё, С.& Salford, 23 
Johnsonand Phillips,14, Unlon-ot., Old Broad.st, London; & Charlton Kent 1, 81 


HYDROMETERS, 


Hicks. James _ 8,9 & 10, Hatton-garden, London, E.O. m = = 412 


INDIA RUBBE 


мимо. 


r MATE 


INSULATORS, — 


General Electric Co. V ‚ 71488, Queen V ictoria-st. London, E. C.; 


Harburg india Rubber C. Co., 7 Winter 198, London Wall, Wood-st, Е.С... 16 


» Birmingha @eeeeseee 80 
E. C.: & Chelmsford 14, 23 
Edigon and Swan United сен Light аа Edlawan-buildings, 86-87, 


K diniin E Kentl, E 


Muirhead and Со, Broad-street, E. C.; aud E mer's End Kent .... 
Eu Pis pe eae н 
Pitkin, J. 355 ‚ Eod Lion-street, Clerkenwell, London, R.C —.— eene m0 
pee ane ce ia aaia м 
ста W. кел London, E.O. ...... : 19 
Victoria-street, London, E. aCe d Liverpool 5 an EJ ‘Queen 1 
5 


White, James, 16-20, онна Gas 1 


elaware Hard Fibre Co., 16, Long-lane, London, E. 000. 


Моелаел end Mitchell, 68-71, е: 31 


Е.С ею am AD сар сер ень з р aD 


„26e 26% %%% „ „%% „%ů,10ꝙüg % % ⁊ „ „ „„, 


& Salford. 

Henley's (W. T.) Tel. 's-In, Cannon- st., Lon. , & N. Wool wich 

ee 
nne's-ga 

Stiff (J.) and зон, London ect i Lambelh „London, B. W. b т ER 


Telegraph Manufacturing Co near Warrington d 1 
F London, E. O. andl Айызы iias ce em ae id a <a 1, “Queen 1 
British Thomson-Houstou Co., 83, Caunon- street, London, Е.С. ............ 
Brooke! -Pell А Lamp, 97, Queen Ce ab Guna tal London, E. . E 

rus ectrica eering Co ueen Victoria- 
Cossor, 67, Farzlagdon -road, London, EO Co aes: $n ‚гөө, London, ко. e 7 


Ccompion and Co., Mansion House-buildings, London Е. C. & Chelmsto rd 14, 2 
Ceystal E ectric Lam Со, St. Stephen's Chmbra, Te' abe шш VE. C. 15 


Bort sa ge e ee d 
EUG e Vitro l e. mM 
1 оа РИН and Dashwood House " iá < 
5 pondon, E. v. 88. da RE e JJ ЛЕГО КД, : s; 5 
Selten (J. H.) end 88 a-st., London E. E. C:; & Salford. 23 


; Nowcastie-on Tyne; & 17, Boho-sq, London, Wi. 


Siemens Bros. and соч Queen Anne's-gate, London, 8. W.; and Woolwich 6 
16 


Western Electric Co. (Are), 79, Coleman. street, London, E. CO . . . 97 
Zurich Incandescent Co, 47 Vi to 9 „„ „ „ „6 „ 6 „ „„ „„ „ „ о е 
CAMPHOLDERS, р Co., 47, Victoria-street, London, S.W. . .. 8 
B 5 Swan United Electric Light Company, Ediswan-buildings, 06-87, 


тондон, E. O., and Branches. 6 „ % „„ „ 6% „% 6 „ „% 66 6% „ 6 6% ов ее 


General Electric Co., 69, 71 & 88, Queen Victoria-strest, London ; & Ba Tord. 


LAMP PILLARS 


PAGE 
Edison & swan Unite 1 Electric Light Company, Ediswan-buildlags, 86-87, 
Queen-atreet. London, E.C., and Brenche e 


General Electric Co.,69, 71 & 88, Queen Victoria-st., London, E. O.; &£8alforl. 23 


LIGHTNING CONOUCTORS. 


Edison & Swan United Electric Light Company, Ediswa1-buildiags, 86-87, 
Queen-street, London, E. O., aud Brauchen 
General Electric Co., 69 71 & 88, Queen Victoria-st., London, E. C.; & Jalford. 28 
Johnson & Phillips, 14, Union-ct., Old Broad.st., London ; & Oharitea, Kon. i. 31 
Mairhead and Oo., 64, Old Broad - street, E. O; ара Elmer's End, Keat...... 18 
Зах (Julius? and Go., Ridgmount-street, Btore-street, London, W. CC... 28 


LUBRICANTS. 


House's Eloctcic Cement Co, Vauxhall-road, Liverpool .................... 
Reliance Lubricating Oil Co., 4 & 20 Water. la., Gt. Tower “st., London, ЕС. 7 
Willcox (W. Н. ) апа Co., 84 and 86, Southwark-street, London ec099000*00920 95 —9 8 


MANUFACTURING ELEOTRIOIANS. 


METERS (Eleotricity). 


morons (Electric). 


Dorman and Smith, Salford, Manchester ; and London and Glasgow........ 
Drake and Gorham, 66, Victoria-street, London, оовсовооторвев зо ооовосооовев 
Easton, Anderson & Golden, Broad Sanctuary Chambers, Broad Sanctuary, 
8.W. Works: Erith, Kent.. 
Edison and Swan, United Electric Light Company, Ediswan-buildings, $6-37, 
Queen-street, London, E. C., and Вгапсһез............................... — 
General Electric Co., 69, 71 & 88, soe Victoria-st., London, R.C. 4 Salford. 23 
Henley's(W. T. ) Tel. Works Co. Martin's-lane, London,and N. Woolwich 1 
Johnson & Phillips, 14, Union-ct. , Old Broad-st., London ; & Chariton, Kent.1, 81 
Lundberg, A. P., B street, Kingsland, London. NW.... . . . 18 
Muirhead and Co., 54, Old Broad street, E C.; a id E'mer's Bad, Keut...... 13 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, E.C.... 18 
Вах (Julius) and Co., Ridgmount-street, Store-street, London, W. d. .. 24 
Telagraph Ma & Co., чеш Anne’ Tane, bondon, . W.; & оооп, Kent б 
e ogra anufact mpany, y,near Warrington; an Queen 
otoria-street. London, E.O.; and Liverpool % 1 


Chamberlain and Hoo VO New Bartholomew-street, Birmingham ........ 80 
Edison and Swan United Eie 


9 
23 
69,71 & 88,Quean Victoria-street, London, E. O.; & Salfor1 23 


British Toomson-Houston Co., 83, Cannon-street, London, E.C ..... РТР 

Brush Electrical ineering Co, 49, Queen Victoria-street London M 8L 

Chamberlain & Hookham, New Bartholomow street, Birmingham 30 

Crompton & Co., Mansion House- buildings, London 
Crypto Works Co., 29, Clerkenwell-road, London, V 
n, Anderson 4 Goolden, Broad Sanctuiary-chmbr:, Broad Sanctuary, 

B. W. Works: Erith, Kent ооо не нона 33 
Edison & Swan United Electric Light Company, Ediswan Buildings, 35 & 
87, Queen-street, London, E. C., and Branches. 
Electric Construction Oo., Wolverhampton ; ; and Dashwood House, Old 


8. 
пега! Electric Co., 009 


— 


Broad-st., London, E. C. 5 
General Eleotrio Co. 69, 71 & 88, Queen Viotoria-at, London, E. C.: & Saltord 23 
Holmes q P. H. ir Co., Newoastle-on-Tyne 7, Soh ho-square, Londoa 4 
Johnson & 14, Union-ct., Old eo lat. „London; & partons bui 81 
Newton Electrica Works, Taunton, England _............................ 13 
Siemens Bros. & Co., 12, Queen Anne’ 2. London, 8. W. and Woolwich 6 

NON-CONDUCTING COMPOSITIO i 
House's Electric Cement Co., Кашы тол, Liverpool ................. S. 20 
United Asbestos Co., Dock House. Billiter-street London, E. 6. 28 

NON-MAQNETIBABLE rand, Loud 

он FILTERS. 

General Electric ниң 71 & 38, Ө) 10еп Victoria-st, London, E.C.; & З ога 28 

PAINTS, &o. 

Indestructible Paint Co., 27, Cannon-street, London, B. C0. 33 

PATENT AGENTS. 

Chapman (J. C.), 70, Chancery-lane, London, W.C. ......... seaman — 
Lorrain (J. G.“ Norfolk House, Norfolk-street, Strand, W.O, = æ.. ~- 81 


POROUS CELLS. 


Elec. Accumulator Co., Victoria Mansions, 98, Victoria-stceet, 
estminster, ig orm B „ 
ae AY J and Sens, London Potteries, Lambeth, London, 8.W.. — OS 


PUM 
мра. eon 4 and Co., Bedford; and 50, Great George-st., London, S. W,.... 17 
Bellis шесе rd x Oo., Ledsam-st. Works, Biratngasa ; and 9, Viotoria-aie, - 
Easton, т & Golden, Br ad Sanctaw у-спа язга, Brad За ictu (гу, 
8. W. Works: Eri VCC PCC 33 
SOREWB, TERMINALS, жо. 
Automatio Standard Sorew Co., Halifax ........ 95 
Edison and Swan United Electric Light Company, Ediswan-b aildin: Из, 33. 37, 
Queen- street, London, E. O., and Branches — 
Lehmann, Bros., 33 Hampshire street, Torriano-aveaue, London, N.W....... 16 
SCREW THREAO 
hmann Bros., 88, ‘Hampshire- -street, Torrlano-a venue, London, N. W... 16 
SHUNT-BOXE 
NEL е W., 44, Hatton-garden, and Great Saffron-hill, London, E.C..... 2) 
Edison and Swan United Electric Light Сошрапу, канаат, 86-37, 
Qnuean-street, London, E. C., and Branches — 
General Eleotrio Ud 09 us & 88, Queen Victoriast., London, E.C. ; & Salford 93 
Landbe y- ct. London, N.. (E 6 0 9 9 6 „„ OG * 6688600000 13 
STONEWA T AND PORCELAIN. 
Doulton and Co., Lambeth, London, В.Е, ...... vesc re SS 


Stiff (J.) and Sons, London Pottery, Lambeth, London, S.B. uoc ud 


SUPPLIES FOR CABLE SHIPS. 


Dunoan, Wallet and Co., at Fenchurch-strest, London, К.О; loses es ies 
Indestructible Paint Co Cannon-street, London, E. .... 

Johnson & Phillips, 14, ү deme. Old Broad-st., London; & Charlton, Kent, 31 
Muirhead & Oo., 54, Old Broad. atreet, Е.О.; and Elmers End, Kent ....... 18 


олгон! сөм OENSERS. 


Bellis Mia (9. & Co., Ledsam-st. Works, nea ; and 9, ister 
2 6 6 % „0% se 20200006 „ „% „%% % „%% % „ „% „ „ „„%b% „„ „% „ 8 

Ede, . & Golden, Broad Sanctuar gee hamb: зга, Bro id Sinctui \гу, 
S. W. Works: Erith, Kenßn-mm:¶dde . 83 


&WITOHES AND 8WITOrHBOARDS. 


Crompton and Co., Mansion House-buildings, E. C.; anl Chelmsford .. 15,22 


Dorman and Smith, Salford, Manchester; and London aud Glasggo 25 
Drake and Gorham, 66, Vlotoria- street, London, S.W. ................... 7 
Easton, Anderson & Goolden, Broad Sauctuary-chambers, Br sad Siac.uir h . 
S. W. Works: Erith, Kennt 33 
Edison and Swan United Electric Lignt Company, Edis wso-baidings, 86-37 
Queen-street, London, E. O., and Branchen — 
Electric Construction Co., Wolverhampton ; ; aod Dashwood Ноаве, Old 
Broad-st., London, ЕС 0 „ % %%% %%% %% 6 ое о 22 2 „ 66 „ „ 6 „6 „ 6 ев о 2 2 6 „ „ 6 ое ө э е 2 2 „ „ 6 „ 6 оо 5 


Е.С. ; & Chelmsford. 14 ay 
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WESTERN ELECTRIC COMPANY, 


MAN UFACTURERS OF 


“TELEPHONES, 


79, Coleman Street, London, E.C. 


Chicago, New York, Antwerp, Paris and Berlin. 


The LONDON ELECTRIC WIRE COMPANY, Ltd. 


АМОНОВ WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, . o. 


MANUFACTURERS:—-C ABLES of Light, Medium, and High Insulation. 
COVERED WIRES, STRIPS, CABLES, &c., for Dynamo Machines. 
SILK COVERED WIRES for Instruments. 


PRICE LIST 
ON 


LINE WIRES, CABLES AND CORDS for Telephones, Bells, &c. 
FLEXIBLE CORDS and CABLES. 


MARTINO’S PLATINOID for RESISTANCES. 


APPLICATION. 


| | 
| GAUZE BRUSHES and Sundry Appliances. 


Engineers’ Specifications Carefully Worked to. 


S vo. 


Very fully Illustrated with Original Drawings, price 128. Gd., post free, abroad 188, Gd. 


SUBMARINE GABLE LAYING AND REPAIRING. 


By H. D. 


WILKINSON, 


M. I. E E e 


"THE ELECTRICIAN PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, LONDON, Е.С. 
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SWITCHES AND SWITOHBOARDO —Continued. PAGER 
ndon, E. C. 1 & Salford 28 


Elec 

Holmes (J. H.) & Co., Newoastle-u -Tyne ; & 17, ho-squae, London, W. 4 
& Phi 14, Union-ct., Old Broad-st,, London; &Ctariton, Kent 133 
ros. and Co., 16. Red Шоп Clerkenwell, London, R. G. . 18 
z Siemens Bros, & Co., 12, Queea Anne’s-gate, London, W.; & Woolwich ‚ 6 

Edison and Swan United Electric и Company, Ediswan-buildings, 86-87, 
0 8a. es. 71 4 ара Loris. al., London, G. & Salford .. 23 
TELEPHONE, 00, queen Victoriast, London, Є 
& Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E.C., and Branches. 
Victoria-st., London, E.C.; & Salford 
деш саг Warrington, and 11, Queen 


erpool 
UR MIS "London, Е. 


W.T. ksCo., 27, Martin’s-lane, London, & N. Woolwich 
i 14, Union-ct., "Old Broad-st., London ноп, Kent Lal 
ы, Old Broad- street, E.C. : and Elmer's End, Kent. 
Sax (Julins) and Co., Ri mount-street, Store-steet, London, W.O. ...... 24 
Siemens Bros. 4 Со „12, o Woolwich 6 

Man Co., Helsb P Argon, aoa п, Queen 
t London, Е.С. 3 and 


iotoria-stree v orpool - 1 
THERMOMETERS. 
Hicks, James J.. 8, 9 410, Hatton-garden, London, E. o 13 
TOOLS. —Kücke W. "i & Co. ‚ Elberfeld, Germany. Agents for United Kingdom: 
Wilhelm & 1 and 13, Weetmoreland-buildings, London, E. CO. 


Engineering Co. 49 esu d ber vide by each London, B. O. 31 
Crompton & Co., Mansion House-buildings London, E.C.; & Chelmsford. 14,22 
Asien, Anderson & Goolden, Broad AR ALT Chambe r3, Broad Sanctuary, 
S. W. Works: Krith, Kent 
Edison & swan United Electric Light Company, Ediswan-buildiogs, 86-57 
Queen-rtreet, London, E. C., and Branches .............................. 
Electric Co ction Oo., Wolverhampton; and Dashwood House; Old 
Broad - st., London, Е.С... 
General Electric Co..69, LN & 88. Queen Viotoria-st. London, E. C; P Baltord 28 
Johnson & Bora M » 14, 'Union-ot., Old Broad - st. , London; & Chariton, Kent 1,31 
Siemens B 12. Queen'a Anne's-gate, London, B.W.; & оон 6 
Westinghouse Electric Co., 82, Victoria- -atreet, Westmi ster, London, S. W... 80 
TRANSMITTERS. 


natraction Co., 
e . онако овас аснаванне 5 
General Electric Co. 3 Queen лд London E. G.; and Salford 93 
TRAVELLING CRANE 
Maston, Anderson & Godden, Вгса1 Sanctuary Chambers, Broad Sanctuary, 


TW. Works: Erith, Keen 88 
Kiectrio Construction болы у, Wolverhampton; and Dashwood House, Old 

Broed-street, London, E.·CMGW¶WG GWG. о.е 5 
General Шовсизб Co., 69, 71 & 88, Queen Victoria-st,, London, E-C.; & Salford 23 


TURNERS (ivory and Нага i 
Bonnells and Son, 68, Mortimer-st., W.; and 42-43, Kirby-st., London, E.C 16 


TURBIN 


AKERS. PAGS 
aston, Anderson & tae aen; Prose renee Chambers, Broad Sanctuary, 
8. W. Works: ие ent.. /n KV] 8 88 
Gilbert ilkes and Co ооз 9.8 0.0 09.0 64 оо eb 9.0 ол о . . 
ноа EN] е Sons antral Works, Oldham eee оо оогоо ео 
Howes, 8 Llano, 
UNDERGROUND M MA 
Callender's ош ы 98 mM 90, Cannon-street, London; Erith 


Е.С... eo me 04099 ae OS OD OL OL 0 O OB 04 0 0 O68 5» O ог 4. 


Johnson & Phillips, 14,Union-ot., Old Broad-st., London; & Charlton, Kent 1,31 
VACUUM TUBES. 
Bonnella (Н. D.) and Son, 58, Mortimer-street, London, ùã W . 
n & Swan United Electric ee Company, Ediswan Buildings, 86 & 

87, Queen-street, London, E.C., and Branches .......................... — 
Hioks James J., 8, 9 and 10, Hatton-garden, "London j o ЕДИК 12 
Wilheim & Oo., 11 K 12, Westmoreland -bidgs., Aldersgate-st., London, E. O. 8 

VENTILATING. 
Belliss (G. E.) & Co, Ledsam.steceet Works, Birmingham; and 9, Victoria- 

street, London, 8. W. 

Matthews & Yates, Swinton, Manchester ; 

VOLTMETERS. 
Crompton & Co., Mansion House-bnildings, London, E.C.; & Chelmsford. 14,22 
Drake and Gorham, 66 ria-street, Westminster. London, 8.W. ........ 
Edison & Swan United Hlecirio Light Company, Ediswan Buildiogs, 86 & 

87, Queen-street, rongan; E.C., and Branches .......................... — 
Electrio Construction Оо» Wolverhampton; and Dashwood House, Old 

Broad-at., London, E. ooo ооо оноос оеоооо 
General Electric Co. ' 69, "1 & 88, Queen Victoria-st., London, E. C.: & Salford 93 

Johnson & dom nw 14, Unicn-ot., Old Broad-st., London; 14 Chariton, Kent1 M 
Muirhead & Co Uid Broad- street, E.C. ; and Elmer s End, Kent 


Nalder Bros. and do. 16, Red Lion.street, Clerkenwell, London, E.C. 18 
Paul, B. W., 44, Hatton. garden, and Great Saffron. hill, London, E. C. 20 
Pitkin, J.. 68, Red Lion- street N КС. aississceevkcssséexésevs 2) 
Richard, J ales, Paris ... 7 
Siemens Bros. & Co.. 12, Queen‘ 8 Anne’ s-gate. London, В. Wei L ‘Woolwich 8 
White, Jamer, 1€. 20, Cambridge-street, Glasgow. 1; 
VULOCANITE. 
Harburg India Rubber C. Co. (F. таса) 138, London-wall, London, Е.С, 16 
WIRE (Covered and Uncovered). 
British Insulated Wire Co., Prestooeoennn-nsnswçæ0 оона 88 
Edison & 8wan United Electric Light Company, Ediswan Buildings, t6 & 
87, Queen-street, London, E. C., and Branddbe — 
Felten and Guilleaume—Sole Agents, W. F. Dennis and Co, 38, Billiter-st., 


hr... ð d ͥ⁰ ⁵⁰ 1- 
Fowler-Waring Gaoles Co. nu Fenchurch. st., London. Е, 118. N. Woolwich 13 


Generel Electric Co 71 в Queen Victcria-st., Lon ion, & Salford 31. 
Glover (W. T.) and. 00., Salford, Manchester j and 39, Viotoria-st., London 10 
Hanar s a be. f. U Works Co. 27, Martin't-lane, London, N.Woolwich 1 
РЫШ Union-ct., Old Broad-at., London; & Charlton, Kent 1 31 
Toata Electric ire Co., Play house-yard, Golden. Jane, London. E.C. 47 
Siemens Bros. & Co., 12, Queen Anne s-gate, London, 8. W. dan оозе 6 
Rmitb (F,) aod С». , Caledon'a Works, Halifax 8 


T ph Man ring Co., 
ietonia-street, ate E. C.; and d Liverpool. x nus 
Western Elec tzio Co., Т9 leman-stree ndon, E. C. es ао ap эз as me эе ов "э 27 
WIRE-COVERING MACHINES. 
Johnaon & Phillips, 14, Union-ot, Old Broad-st.,London; & Chariton, Kent 1,3 
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Вооке for Electricians & Electrical Engineers 


` BOOKS ON THE ELECTRICAL 


MOTIVE POWER AND GEARING FOR ELECTRICAL 
. MACHINERY. By E. Tremlett Carter, C. E., M. I E E., F. R. A S., FE. P. S. 
(Lond.). 660 pages, 200 Illustrations and over 80 "Tables of Engineering Data. 
E 12s. 6d. post free, abroad 138. 
ELECTRIC MOTIVE POWER. By Albion T. Snell, A. M. I. C. E., 
N. I E. E. Over 400 pages, nearly 250 Illustrations 108. 64, 
THE ELECTRICAL TRANSMISSION OF ENERGY. By A. 
MR ae 586 pages, with 9 Folding Plates and numerous Illustrations. 
ne 
ELECTRIC POWER TRANSMISSION. By Dr. Louis Bell. 11s. 
T. C. 


THE ELECTRIC MOTOR AND ITS APPLICATIONS. B 
Martin and J. онт (wih an B). din on the Development of the Electric 
Motor since 1888, by Dr. Louis Third edition. Quarto, 315 pages, 353 
Illustrations. 13a. 6d. post free. 

TRANSFORMERS FOR SINGLE AND MULTIPHASE 
ret email By Gisbert Kapp. Translated from ths German by the 

author. бв. 


TRANSMISSION OF ENERGY. 


ELECTRIC TRANSMISSION OF ENERGY, AND ITS TRANS: 
FORMATION, SUBDIVISION AND DISTRIBUTION. By Gisbert Карр. 
Fourth Edition, 108. 6d. 

POLYPHASE ELECTRIC CURRENTS AND ALTERNATE 
CURRENT MOTORS. By Prof. Silvanus P. Thompson, D.Sc. 12s. €d. 


ON THE DEVELOPMENT AND TRANSMISSION OF POWER 
FROM CENTRAL STATIONS. By Prof. W. C. Unwin. 10s. nett. 

ELECTRIC TRANSMISSION HANDBOOK. By F. P. Dadt. 4s. 6d. 

ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Edited by Allgemeine Electricitüte Gesellschaft, Berlin. 12s. 6d. 


ON THE CALCULATION OF NETWORKS FOR DISTRIBU- 
TION OF POWER BY CONTINUOUS AND ALTERNATING CURRENTS. 
By H. Cohen. rman edition, Is. 9d. 

UNTERSUCHUNGEN UBER DIE AUSBREITUNG DER 
ELEKTRISCHEN KRAFT. By tho late Dr. Н. Hertz. 7s. 


WORKS ON ELECTRIC TRACTION. 


MOTIVE POWER AND GEARING FOR ELECTRICAL. 
MACHINERY. By E. Tremlett Carter, C. E., M. I. E. E., F. R. A. S, &, 659 
pages, 200 Illustrations and over 80 Tables of Engineering Data. Price 128, 6d. 
post free, abroad 1's. 

THE ELECTRIC RAILWAY IN THEORY AND PRACTICE. 
By Oscar T. Crosby and Louis Bell, Ph.D. New Edition, fully illustrated, 118. 

ELEOTRIO RAILWAYS AND TRAMWAYS; пет Construction 
and Operation. By Philip Dawson, С.Е. Demy quatto, 23. 2s 

WESTINGHOOSE ELECTRIO STREET CAR EQUIPMENTS, 
By F. L. Hutchinson and L. A. Phillips. 4s. 6d. 

RECENT PROGRESS IN ELECTRIC RAILWAYS. By Carl 
Hering. New Edition, 5s. 


ELECTRIC RAILWAY MOTORS; ег Construction, Operation, 
and Maintenance. By Nelson W. Perry. 48. 


ELECTRIC STREET RAILWAYS. E Prof. E. J. Houston, Ph.D. 
апа A. E. Kennelly, D.Sc. 4s. 64. 


AMERICAN ELECTRIC STREET RAILWAYS ; their Construc- 
tion and Equipment. By Killingworth Hedges. 10s. 6d. 


ELECTRIC RAILWAY ENGINEERING. By Edward Trevert. 88. 


TABLES AND FORMULZ FOR ELECTRIC STREET RAIL- 
WAY ENGINEERS: By E. A. Merrill. 4s. 6d. 


LES TRAMWAYS ELECTRIQUES. Ву H. Maréchal 7s. 


ELECTRIC. WIRING PUBLICATIONS. 


COMPREHENSIVE INTERNATIONAL WIRB BABLES FOR | WOODHOUSE AND RAWSON WIRING TABLES. 


ELEOTRIC CONDUCTORS. By W. S. Bout. 5s., post free. 


STANDARD. WIRING FOR ELECTRIC LIGHT AND POWER. 
By л C. Cushing, junr., A. M. Amer. I. E. Limp leather, pocket] size, 4s. 6d. 
post free. 


INCANDESCENT WIRING HANDBOOK, WITH TABLES. 
By F. B. Badt. 4s. 6d. 
HOW TO WIRE BUILDINGS. By Augustus Noll. 6s. 
EDAD. TABLES FOR ELECTRIC WIREMEN. By Charles 
е Vig. в. 


ELECTRIC WIRING. For the use of Architects, Underwriters and 
the Owners of Buildings. By Russell Robb, 16s. 


Price, 
paper 16, post free. 
UNIVERSAL WIRING COMPUTER. By Carl Hering. 58. 


MAYS TABLE OF ELECTRIC CONDUCTORS. For official 
use, printed on cardboard, with metal edges and suspender. Price 2s., post 
re ae a For the pocket, mountad on linen, in strong case, 2s. 6d., post - 
ree М 

WIRING SLIDE RULE (Trotter's Patent). For the pocket: 
28. 6d., post free 2s. 7d. 


THE PHŒNIX FIRE OFFICE RULES FOR ELECTRIC 
- LIGHT INSTALLATIONS AND ELECTRICAL POWER INTA Ga 


TIONS. By Musgrave Heaphy, C.E. Twenty-fourth edition, 8vo, se 


. Price 


WORKS ON RONTGEN RATS, PHOTOGRAPHY, &C. 


ROENTGEN RAYS, AND THE PHENOMENA OF THE 
~ CATHODE AND ANODE, Ву E. P. Thompson and W. A. Anthony. 7s. 6d. 

SCIENCE AND PRACTICE OF PHOTOGRAPHY. By Chapman 
Jones, F.C.B. New Edition, paper 38., cloth 4s. 

INDUCTION COILS AND соп, MAKING: By F. C. Allsop 
New Edition, 3s. 64. 

INSTRUCTION IN PHOTOGRAPHY. By Capt. W. de W. Abney, 
F. R. S. 9th Edition, 4s. 

PRAOTICAL RADIOGRAPHY. By Н. S. Ward. 18. 6d. 


* ARTISTIC AND BOE. By R. Johnson 
and A. B, Chatwood. Fully illustrated, 11s. 

PHOTOGRAPHY FOR AMATEURS. Ву 
Cloth, 1s. €d. 

PROCESSES OF PURE PHOTOGRAPHY. By W. K 
A. Pringle. 6s. 

THE FIRST PRINCIPLES OF PHOTOGRAPHY. By Clement 
J. Leaper, F.C.S. 5s. 

ENCYCLOPZEDIA OF PHOTOGRAPHY, By W. E. Woodbury. 8s 


T. C. Hepworth. 


К. Burton and 


MOTOR CAR LITERATURE. 


MECHANICAL ROAD CARRIAGES: 
Lectures. By W. Worby Beaumont, M.I.C.E. 1s. 


NOTES ON MOTOR CARRIAGES. By J. H. Knight. 28. 


A Course of Cantor 


AUTO CARS. By D. Farman, 
L. Serrialller. Crown 8vo. 6a. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 
‘THE ELECTRICIAN ”: PRINTING AND PUBLISHING CO., Ltd., Salisbury Court, Fleet Street, London, E.C 


Translated from the French by 


THEZELECTRICIAN, JUNE 18, 1897. 


OMXEEGLÉSEREXO. NDW EAD EmO ‘cry “go 


—— а 


= 
; 
==, а 
We 
“= 
= 


TOL |= ——— 
SS = |= 
ro — | 


а — 


'әшбиз 34517 214329]3 


Greatly Reduced Prices. 


peadg-ysiy [euruoN 'd'H OF 


2 A AdAL MAN SLNASJUGJAN 


— — — 


ANIONGA SY9 OLLO. S.XdA'ISSOHO 


THE ELECTRICIAN, JUNE 18, 1897. 
D. ELECTRICAL ENGINEERS, 


CHAMBERLAIN & HOOKHAM, Le "^ti 
>> ELECTRICITY METERS 


The Best in the Market. 
| Approved by the Board of Trado. 
? Patonts Upheld in Gourt of Queon’s Bench. 


ағ MANUFACTURERS and OTHERS INFRINGING THE COMPANY’S PATENTS WILL BE PROCEEDED AGAINST. -%09 
RR ac Messrs, VENNER & SILLAR, 10, Delahay Street, Westminster, 8. W. Ttczspbic Adres; 


Westincnouse Evectric Company, |, 


32, Victoria Street, Westminster, LON DON, S.W. 


999999909999999999909099 


CONTRACTORS FOR 


ALL KINDS or ELECTRICAL ENGINEERING UNDERTAKINGS, 
CENTRAL STATION ELECTRIC LIGHTING, 
ELECTRIC RAILWAY AND TRAMWAY SYSTEMS. 
THE TESLA роурнлвк ALTERNATING system or xLecrRicat TRANSMISSION 


ny wien POWER, INCANDESCENT u ARC LIGHTING may вк 
MOST EFFICIENTLY SUPPLIED rros тнк SAME CIRCUITS. 


THE WELL-KNowN SI ALLE NBE RG E R METE R FOR ALTERNATING CURRENTS, 


As approved by the BOARD OF TRADE. 


WURTS LIGHTNING ARRESTERS for Continuous and Alternating Guida. 
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always at the same temperature, so that quite cold water is 
never brought suddenly against a surface over which very 
hot water has been passing a moment before; and by the 
time the water has reached the boiler inlet it ig hot enough 
to obviate any damage being done to the plates by its coming 
into contact with them. Accordingly, although quite cold 
water might be used at the feed-pump suction, the coldness of 
this water would be entirely robbed of its power to produce 
injurious stresses in the heated plant, and as a matter of 
common experience no such stresses occur, either in the 
economiser or in the boiler. Again, as a second consideration, 
it should be noted that by the use of an economiser it is 
possible to produce steam at a much higher temperature than 
the temperature of the gases when rejected into the chimney. 
This is obviously impossible where all the heating surface is 
comprised in the boilers alone, since in that case it is 
essential that the furnace gases be not cooled below the 
temperature of the water circulating n the boilers. If we 
assume that a temperature of 300°F. is approximately the 
lowest degree to which it is advantageous to cool furnace gases 
before discharging them into the chimney, it will be evident 
that steam must always be generated at a lower temperature 
than this; or in other words, the highest possible pressure 
that could be developed, in these circumstances, would be 
about 70lb. per square inch. Conversely, in order to develop 
steam at 250lb. pressure it would be theoretically necessary to 
discharge the furnace gases at over 400'F., and practically 
essential to discharge them at something over 500°F. Ina 
boiler plant equipped with an economiser of suitable capacity 
these limitations no longer operate, and it is a matter of 
common occurrence to generate steam at from 100° to 150°F. 
higher temperature than the temperature at which the gases 
leave the economiser flues, . | 

All useful things, no less than all things of doubtful value, 
are liable to be seized upon by faddists, who never cease from 
proclaiming their particular chosen article the panacea for 
every ill. There are men in the ranks of the engineering 
profession who would advise the use of an economiser in any 
and every boiler plant ; but we are disposed to make no such 
rash recommendation of it. Indeed, we have no difficulty in 
imagining the conditions in which the use of an economiser 
would be a mistake, and we are acquainted with several plants 
in which these conditions actually obtain. But such circum. 
stances as these are local and exceptional, arising as they do 
in most cases either from an unusually low cost of fuel or 
from the need to minimise capital outlay upon auxiliary 
plant. In the great majority of boiler plants for power pur- 
poses the total annual expenditure, for à given amount cf 
steam generated, would be much lower were an economiser to 
be used than were it to be omitted. 

The foregoing conclusions are supported by a considerable 
volume of practical experience with power-plants, both in 
this country and in America, as well as on the Continent. 
So far as our own personal] experience goes, we have invari- 
ably found that an economiser increases the steaming capacity 
and the efficiency of a boiler-plant ; and, as we have already 
said, in the majority of cases it is also an improvement from 
the financial point of view. Ag regards the class of boiler 
with which an economiser gives the best results, we have 
generally found that the better the design апа construction 
of the boiler the more it is improved by the addition of an 
economiser. Where an economiser is found not to give 
results so good as usual if not uncommonly happens that it 
has been appended to a boiler-plant with an excessively large 
amount of heating surface in proportion to its provision for 
‘fuel consumption. A boiler already overburdened with the 
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means for abstracting heat from the furnace gases is not in a 
condition to be improved by being tacked on to an apparatus, 
the sole function of which is to do well what the surplus 
heating surface is already doing badly. It is a case of too 
many cooks." And referring now to the experience of others, 
we may direct the attention of our readers to an article which 
we reprint this week, and in which is summarised the experi- 
ence of a number of American engineers in regard to the use 
of economisers in electric traction power-stations. It will be 
seen that the results set forth in that article are in support of 
our own conclusions. For example, in the boiler-plant of the 
Toronto Railway Company, at a station supplying power for 
some of the Toronto tramways, the use of an economiser 
increased the total steaming capacity of the plant from 
85,684lb. to 40, 113Ib. per hour, while at the same time 
increasing thesteaming efficiency from 6-73]b. to 8:28lb. of water 
per pound of coal burned on the grate. These figures imply 
not only that a greater proportion of the heat of combustion was 
utilised, but that actually a greater weight of fuel could be 
usefully burned on the grates without sending the gases into 
the chimney at too high a temperature. But there is no 
necessity to look to American practice for justification for the 
use of furnace economisers. The great majority of our larger 
and more important power-stations, whether for electric supply 
or for electric traction, are equipped with them, and at these 
places the results of their use have been manifestly satisfactory. 


THE ELECTRICAL ENGINEER YOLUNTEERS. 


The Corps of Royal Engineers (Volunteers) Electrical 
Engineers was suggested by a Committee of the Institution of 
Electrical Engineers more than а year ago. The proposal 
was accepted by the War Office in a liberal spirit, and it is 
proposed to give important duties to the Corps in connection 
with the defence of the defended harbours, and to treat it in 
regard to capitations and the like in exactly the same way as 
the submarine miners are at present treated. The anion 
of the Corps will be placed under somewhat different condi- 
tions with regard to the requirements of the Service from those 
of the rifle volunteers; for example, in the event of war they 
would be liable to be called out even though there was no fear 
of actual invasion. | | 

Since the time at which the War Office approved of the 
proposal to form such a Corps some progress has been made 
in its formation. Lord Kelvin has been appointed the hono- 
rary colonel, Dr. J. Hopkinson the commanding officer, and 
several gentlemen have expressed their willingness to accept 
commissions in the Corps, amongst them Mr. R. E. Cromp- 
ton, Mr. A. E. Mavor and Mr. R. 8. Erskine. The Corps 
will begin with four companies and for each company there 
will be required a captain and two lieutenants, making in all 
only twelve commissions. These it is expected will be very 
easily filled, and the only difficulty will be in selecting the 
candidates likely to make the most efficient officers. The 
adjutant for the new Corps has been appointed in the person 
of Lieut. Brady, R.E. Inquiries have already .been made 
with regard to a site for headquarters, and more than one 
place has been seen with this purpose in view. The head- 
quarters will probably be either in Greenwich or Woolwich, 
or possibly upon the north side of the Thames. | 

There are probably many members of the profession of 
electrical engineers who have not the time to give to qualify 
themselves as efficients of a volunteer corps, but who would 
at the same time take a considerable interest in the doings of 
the Corps, and would wish to keep such touch with it as 
would enable them to identify themselves with its work in 
case of need. In order to meet the view of such it is proposed 
to have a considerable number of hono members, and it is 
intended to so arrange the headquarters that it shall present 
attractions to induce the honorary members occasionally to 
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‘visit it. It is understood that the War Office intend to provide 
at the headquarters of the Corps adequate material for train- 
ing purposes, both in regard to the use of search lights and 
the electrical part of submarine mining. If the arrangements 
in connection with the headquarters can be carried out with a 
'sufficient degree of promptitude, and the necessary number of 
men be enrolled, it is proposed to have a number of electrical 
‘volunteers in camp this summer for their annual training. 

The Corps is intended to bring together a body of men 
having adequate knowledge of applied electrical science, and 
to train them in the application of their knowledge to national 
defence. The principal duty at present to be entrusted to the 
Corps will be to undertake, in conuection with the home de- 
fence, to provide officers and men to assist the regulars in 
working defence electric lights at all our defended ports, and 
in particular at certain ports of the first importance where 
there is at present a deficiency of trained men. For this pur- 
pose a certain number of electricians will be required and a 
-certain number of men accustomed to drive engines. In addi- 
tion to this it may be expected that the Corps will have other 
duties in which electrical knowledge will be useful. 

Both officers and men will be required to qualify themselves 
‘as efficients. The conditions of efficiency will be analogous to 
‘but not identical with those of the submarine miners; they 
‘are as follows for captains and subalterns :— 

(а) Under one year’s service, provided that he shall have 
received a certificate from a school of submarine mining for 
Part I. of the submarine mining course, and shall have 
‘attended the continuous training for eight days, or, if he has 
‘not received a certificate, that he shall have attended 78 sub- 
marine mining drills and the continuous training for eight 
days. | 

0 Over one year's service, provided that he shall have 
received a certificate for Parts I. and II. of the submarine mining 
course from a school of submarine mining, and shall have 
attended the continuous training of his division for eight days, 
and shall further have attended 48 submarine mi ning drills of 
‘his division during the year. If exempted under the provisions 
of the Volunteer Regulations from attendance during the full 
or any period of the continuous training, a certificate may be 
granted, provided that he shall have attended 60 submarine 
mining drills. 

The conditions of efficiency for non-commissioned officers 
-and sappers of the submarine miners are as follows :— 

‘  Recruits.—Non-commissioned officers and sappers with 
under two years’ service may be returned as efficient who have 
attended 78 submarine . mining drills and. the continuous 
training for eight days. They shall pass the test examination 
previously specified (either at. the end of their first or second 
year of service) before being classed as trained men.“ 
-| Trained Men.—Non-commissioned officers and sappers with 
-over one year’s service, who have passed the test examination 
previously specified, may be returned as efficients, provided 
-that they shall have attended the continuous training for eight 
‘days and 78 submarine mining drills. 
Experts. —Non-commissioned officers and sappers with over 
‘three years’ efficient service, who have passed the test exami- 
nation for experts, may be returned as efficient, provided that 
‘they shall have attended the continuous training for eight 
days and 48 submarine mining drills, or the complete period 
‘of 15 days’ continuous training and 10 submarine mining 
drills. 
` Special F.xemptions.—Non-commissioned officers and sappers 
specially exempted from attendance at the continuous training 
‘under the provisions of the Volunteer Regulations may have 
their certificates granted, provided that they shall have 
attended the following number of drills, which may be counted 
by attendance, during a portion of the camp, at whole-day 
‚ог half-day parades or at hourly drills :— 


Reel УГО УС 90 drills. 
Trained men 90 drills. 
Expert men 60 drills. 


Dy ills. A submarine mining drill is one hous actual sub- 
marine mining work. Periods of continuous work of not less 
than 11, 2, 24, 8 and 33 hours may be reckoned as equivalent 
numbers and fractions of drills towards efficiency: -- Recruits 


shall not do more than two hourly drills in one evening. А 
working day during the continuous training will count as six 
drills in computing the number of drills required in excess of 
the period of eight days’ continuous training, and also in the 
case of volunteers specially exempted from attendance for the 
period of eight continuous days. All certificates of efficiency 
are issued subject to the recommendations of the officer speci- 
ally deputed to make the technical inspection of the division. 

On the outbreak of war with & powerful maritime power, 
the officers and men told off for working the defence lights 
will, like the submarine miners, have to join their stations 
immediately, independent of the question of an anticipated 
invasion. This duty is imperative and must be unreservedly 
accepted. 

FExpenses.—Officers will be required to provide their own 
uniforms, but the War Office now allow £10 at once and £10 
some time after efficiency is certified. "The necessary cost for 
uniform is about £20. Uniforms for non-commissioned 
officers and men will be found by the Corps. 

The rule in regard to allowances of the submarine miners 
are as follows: When in camp for not less than eight days or 
more than 15 days, 10s. a-day is allowed for commissioned 
officers, and 5s. a-day for men, representing ordinary pay, 
subsistence, &c., and an allowance for travelling expenses 
according to the regulations. Similar allowances are made 
for full and half days training at the school, provided the man 
has already attended 40 drills in the year as a recruit, 10 
drills as & trained man, provided the total payment for such 
days does not exceed £5 for any man, or £10 for an officer. 
Something similar will be arranged for the electrical 
engineers. 

Gentlemen wishing to take commissions should apply to 
Dr. John Hopkinson, stating also whether in the event of not 
being able to serve as officers, they would serve in the ranks. 
All who wish to join the Corps as privates should send in 
their names to Lieut. Brady, R.E., Adjutant, the Electrical 
Engineers (Volunteers) Royal Engineers, care of . Major John 
Hopkinson, 6, Victoria-street, S.W. | 


PROFITABLE EXTENSIONS OF ELECTRICITY 
SUPPLY STATIONS.* 


BY ARTHUR WRIGHT. 


Perhaps it may appear rather bold for an Englishman to present 
a Paper on a subject relating to central supply stations in a country 
from which—as we all acknowledge—came the first real impetus to 
practical electricity supply ; but it seemed by so doing that the 
managers of some of the American stations, in discussing the con- 
clusions which experience has led the author to believe are sound, 
might throw some fresh light on one of the most vital questions we 
all have to meet. If, owing to his ignorance of the conditions 
under which electricity has to be supplied on the continent of 
America, he has made some mistakes of detail, he trusts the 
members will overlook them so far as they do not vitally affect the 
main principles on which their criticism is invited. 

There are many central stations which, very soon after com- 
mencing business, have to face the call for extensions of plant and 
mains, and generally this necessity has been regarded as an unmis- 
takable proof of commercial success. Many of us have found that 
this is not necessarily the case, and it is certainly obvious that no 
extensions are warrantable unless a definite profit can be assured 
from them. Notwithstandiug the common impression that it is 
necessary in the electricity supply business to take the bad 
customers with the good, the author maintains that no company 
should be called upon to supply electricity to anyone at а loss, and 
he hopes to show that it is quite possible to devise а simple and 
equitable tariff by which a profit is assured from each and every 
consumer, and moreover, that it is only by adopting such а tariff 
of approximately equal rates of profit from all that managers can 
hope to bring electricity into general use for every one of the 
manifold purposes to which it is adapted. He also hopes to show 
that an enormously extended business in electricity supply can be 
done among an ever-increasing number of consumers at rates which 
in most cases will successfully compete with gas, while all the time 
yielding substantial profits. The prevailing idea among central 
station managers seems to have been that. in competition with 
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other illuminants, electricity must rely upon its superiority in 
cleanliness, convenience and healthinees. It can, however, be 
shown that in one of the richest fields open to central supply 
оз electricity can compete with its rivals right оп the basis 
rice. 
wing to the great development in the business of electricity 
supply for power transmission, for traction and for other purposes, 
many station managers have lately devoted most of their attention 
to the demand from these sources, and have apparently assumed 
that they have already substantially secured the greater part of the 
lighting business they are likely to get in their districts. The 
author, on the contrary, firmly believes that even a larger and 
more fruitful field for electricity supply still exists in every town, 
waiting only to be cultivated—the field of domestic lighting. 
Thousands of lamps are required in the homes of the great middle 
and lower middle classes that form the staple of our populations. 
In these homes, too, artificial light is used for several hours daily 
all the year round—that is, under conditions so favcurable to the 
central station manager that he can in most cases supply electricity 
at a price that, while remunerative, compares favourably with the 
cost of gas. This profitable domestic supply, which is mostly on 
duty after business hours, need not interfere with the much- 
catered-for power supply, the value of which one must, of course, 
fully appreciate. Another great field for profitable extensions is to 
be found in the smaller classes of stores, saloons and business 
houses which trade until late in the evening. Ав this class of 
consumers frequently live over their business premises, their use 
of artificial light is а very lengthy one ; so, although their bills ma 
be small, they can be supplied at a rate which, while low enoug 
to secure the business, leaves such a substantial profit as to far 
more than counterbalance the cost of connection and collection 
` with such classes. 

_ Managers are now seeking fresh markets and uses for electricity 
supply, n ee domestic lighting field, which has hardly yet 
been touched. is, the author considers, is mainly due to the 
habit which has been acquired of regarding consumers collectively 
instead of individually, and estimating the cost of supplying any 
one class to be the average cost of supplying all classes. Thus it 

has been generally overlooked that it is quite possible to derive 
more profit from the supply of electricity to small long-hour con- 
aumers at а low rate than from the supply to large consumers, such 
as big stores, &c., at a much higher rate. 


The author doubts the ibility of much financial success 
attending the efforts of station managers until they dismiss from 
their minds the idea that large consumers’ bills necessarily mean 
large profits. Very frequently the reverse is the case. Although 
it seems a mere platitude to say that a small business with a large 
profit is better than a large business with a small profit, yet this 
does not appear to have been realised generally, if we аге to judge 
by the heavy discounta often given off large accounts irrespective of 
whether the conditions under which their electricity has been sup- 
lied has yielded a profit or a loss, while little if any inducement 
been held out to the small consumer, requiring light for long 
hours, to encourage him to use electricity for lighting purposes. 

The author trusts it will not be supposed that because he has 
expressed such a keen appreciation of the small but long-hour con- 
‘sumer, that he does not sufficiently value the large consumer 
having the same sane His contention is that if an equal 
rate of profit be charged impartially to all consumers, whatever be 
their class or size, the field for profitable extensions is almost 
boundless, 

In this Paper the writer has endeavoured to confine himself to 
the commercial considerations which govern the profitable extension 
of supply stations. He is firmly of the opinion that, while engineers 
have been devoting a vast amount of time and energy to considera- 
tions of coal and plant economy, they have neglected the readiest of 
all means for reducing the cost of supplying the electricity, viz., 
such an adjustment of the tariff as to offer great inducements to the 
profit-yielding consumers, and ensure that the unprofitable ones 
shall be charged at as high a rate as is possible or expedient—a 


tariff, in fact, that will broaden out the average load-curve of the 


station, and so increase the usefulness of the investment. In large 
stations the questions of coal economy are matters of great import- 
ance, but from the very nature of things the paramount considera- 
tion must always be the adjustment of the tariff so as to attract the 
most profitable classes of consumers. "The oost of the raw materials 
of electricity supply, viz., coal, water and stores, have in many 
stations been brought down to a little over one cent. per kilowatt- 
hour, and all the resources of engineering, so far as we now know 
them, can only help us to make a fractional improvement on that 
small figure. It may be argued that if the principle of equal rates 


of profit from all consumers were carried into effect, it might: 


result in à serious loss of revenue to the supply stations, owing to 
the large but short-hour consumers objecting to the incidenoe of 
эү charges upon them. In practice such a contingency need not 
de fea 
to dispense with electricity, or are well able to pay a comparatively 


„as consumers of the type indicated are generally unable 


high price for the luxury of having at command the best light pro- 
curable at irregular intervals or for a short time each day. More- 
over, any consumer discontinuing his supply because he was chárged 
at a higher rate than his neighbours would not necessarily be a loss 
to the supply оону Unless, indeed, he is a source of profit, 
the plant allocated to his wants could be better employed. ‘In fact, 
it certainly would be greatly to the advantage of many atations 
charging an all-round rate if they were to disconnect some of their 
large short-hour consumers, instead of increasing their investment 
in order to extend their plant. 

It is obviously sound commercial practice in every line of busi- 
ness to encourage the profitable even at the risk of losing some of 
the profitless business. Under no circumstances should the supply 
to short-hour consumers involve а loss to the supply station or 
increase the charge to the more profitable classes. American 
central station managers were among the first to recognise that the 
cost of supplying a given quantity of electricity depends far more 
on the time over which the supply is spread than on the quantity 
taken. They saw the commercial unsoundness of indiscriminately 
supplying all consumers at the same fixed rate per lamp-hour or 
per kilowatt-hour. Like many others, however, they have been 
deterred from changing their method of charging by the doubt as 
to whether a more equitable one could be successfully carried out 
in practice. | 

f it be theoretically sound that the cost of supplying electricity 
generally depends on the length of time the necessary pant and 
mains are used, it seems an obvious corollary that the charge for 
the supply should conform to the same law. The author hopes to 
show chat this principle can be successfully carried out in practice, 
to the great advantage both of the supply stations and of the 
general public. He contends, moreover, that it is impossible 
for a general supply to be given on an all-round price basis at so 
low an average cost as it can be on an equitable sliding scale. A 
uniform price necessitates the profitable long-hour consumers 
having to make up to the company the loss incurred in supplying 
the short-hour consumers. This unnatural condition tends to dis- 
courage the long-hour consumers tnd to attract to the station a 
large and undesirable class, who are thereby enabled to get their 
supply at less than its cost. The obvious effect is to place quite an 
unnecessary and unwise limit to the lowering of the е at which 
electricity can be profitably арр If the principle of a sliding 
scale based upon the more or less prolonged use of the maximum 
demand is correct, then on every consideration of practice and of 
policy it should be applied to each consumer without distinction. 
Uniform rates (i.e., an even all-round charge), if high, discourage 
the only class of business yielding profit; and, if low, mean a 
heavy loss on supplying short-hour consumers, which they directly 
encourage. Moreover, a uniform rate can never be во favour- 
able to long-hour consumers as an equitable sliding scale. 
From the figures given below it will be seen that a uniform 
charge for electricity limits its use to the fetv, and that it is only 
by making the tariff follow the same law as the costs that the many 
can be reached. The limitation of the use of electricity to the 
select few has also been aggravated by the highly pernicious system 
of giving substantial discounts to large consumers only, irrespective 
of their manner of consumption. | 
One would think, to judge from the load-curves of many of the 
stations c ing on the uniform price aystem, that nine-tenths of 
the population went to bed about eight o clock in the evening; yet 
an immense amount of light is required right on until eleven or 
twelve p.m., and being a prolongation of the load on the station 
can be dealt with under conditions most favourable for cheap 
supply. Ава matter of fact, in such districts it will be found that 
consumers pay two lighting bills—one for eleotricity, which by 
reason of the high uniform price is only used in the short-hour 
lamps in show places, and а second for gas or other illuminant, 
which is used in the long-hour burners; yet the actual conditions 
under which these different lights are produced and supplied 
favour quite the reverse order of things. It is important to 
in mind that gas is considered good enough in a considerable pro- 
portion of the situations where artificial light is required, and com- 
petition with it in such positions must be simply on the basis of 
cost. The public freely admit that electric lighting is necessa 
for living rooms, offices, shops, theatres and restaurants ; but wit 
18 energy at a uniform price or other form of restrietive 
tariff, they are apt to remain satisfied with gas in corridors, 
kitchens, bedrooms. girls’ workrooms, &с. There are very few 
men who, having studied the question of the cost of supplyin 
electricity, will now deny that it has to be provided and delive 
under conditions essentially different from those appertaining to 
the supply of such commodities as gas and water ; yet it 1s not so 
аа recognised as it must ultimately be, if the use of elec- 


‘tricity is to become equally general, that those great differences in 


the methods of production and supply are so radical that they 
necessitate entirely different methods of charging. 

Take the cases of gas and electricity supply. In the former, 
owing to the low cost and efficienoy of gas storage reservoirs, one 
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consumer taking the same quantity of gas per annum as another 
does, but at quite a different maximum rate, will cost the gas com- 
pany practically the same amount as his fellow; whereas with 
electricity, owing to the greater cost of and unavoidable loss in 
storage batteries, as compared with the cost of boiler and steam 
dynamo plant of equal maximum output, it can be shown that a 
kllowatt hour consumed in, say, half an hour may quite possibly 
cost the Company nearly ten times às much as i e same con- 
sumption had been spread over ten hours in the same day. This is 
owing to the capital outlay and standing charges being во enor- 
mously greater in the first case as compared with the second. Now, 
the author challenges anyone to prove that it is either equitable or 
even commercially expedient to charge for these two equal quan- 
tities of eleotricity at the same rate per kilowatt-hour. oreover, 
he asserts most emphatically that unless the charges for these equal 
quantities vary in about the same ratio as their respective costs, the 
supply companies are seriously discouraging their very best con- 
sumers and actively encouraging the most undesirable class they 
can have ; and во long as the many-hour user of light is expected 
to pay the cost of keeping plant standing idle for other people, so 
long will he stick to gas if he is in a small way, or prefer an isolated 
plant if he is wealthy. 

It may be said that all this is very much like thrashing a dead 
donkey, as many managers have long ago introduced the system of 
giving discounts in proportion to the numbers of lamp-hours con- 
sumed per lamp fixed. The author's contention is, however, that 
although this is an honest attempt to solve tho difficulty, the count- 
ing of the lamps and estimating their current-consuming capacity is 
only applicable to those stations that cater merely for one line of 
business, such as street lighting. For any other purpose it must, 
for the following reasons, have a very pernicious effect on the deve- 
lopment and extension of the supply business: In the first place, 
as the discount given under this scale is frequently inversely as the 
connected load (a strange method surely of encouraging the public 
to give a whole-hearted support to electric lighting), а oonsumer 
usually puts in only those lamps that he can use very freely, and 
the longer he runs them the larger will be his bounty in the 
shape of discounts. He knows very well, however, that if he fixes 
any less frequently used lights, his consumption per lamp—and, 
consequently, the discount given him— will decrease, so he stops 
short of the number he would like to use, and electric lighting 
remains for him a luxury strictly confined between the limits of 
certain business or social requirements. 


The economic disadvantage of this method of charging, then, is 
that it tends to contract the load-curve and drive up the peak. It 
is obvious that the more completely a building is wired, the more 
natural it is that a prolonged demand for current should result ; 
but a restrictive tariff must prevent the consumer’s individual load- 
curve being broadened out, as it might be by the use of lamps 
which, although not run for many hours daily, are in use at a time 
when many of the others are extinguished. 

For the purposes of domestio lighting, and in competition with 
isolated plants, a tariff which is on the connected load is 
usually prohibitory ; a domestic supply of light is very imperfect 
unless it can be had when and where required, and in both of 
these cases it seldom happens that anything like all the lights are 
required simultaneously. By this method of discounts hotels and 
private residences, which are exceptionally good users of light, 
would be charged at a rate so high as to prohibit wiring through- 
out, although by being generally wired their individual load- 
curves would be vastly improved. This method must also prevent 
large business establishments from wiring their entire premises, 
although probably the lights in the upper residential parts and on 
the staircases would be when many of those on the lower 
floors were extinguished. 

The second objection is that in practice it is impossible to ascer- 
tain throughout the year with anythiog like accuracy the wired 
capacity of all the consumers’ premises. This point is clear when 
we remember the largely-varying sizes and efficiencies of lamps, 
and the natural (and really unobjectionable) habit of con- 
sumers in occasionally changing the candle-power of their lamps 
to suit their varying requirements ; furthermore, it is no more 
equitable to estimate a consumer's actual demand from his 
wired capacity than it is to rate a motor at its maximum 

ossible output irrespective of its actual current requirements. 
he third great objection is the unwisdom and expense of the 
domiciliary searches in private houses, hotels, &c., which this 
system requires. These visits аге highly objectionable to the con- 
sumers by reason of the intrusion upon the privacy of every part 
. of the building ; and from the company's point of view the expense 
entailed is considerable. In one way or another the publis has 
tolerated а good deal from electrical men—roof fixtures, for 
example—but the author's own experience has led him to the con- 
viction that the best policy is to give them a good and steady supply 
on ап enoouraging tariff, to draw the revenue in due season, апа 
otherwise to trouble them as little as possible. He cannot think 
‚ there is any finality in a tariff which makes it necessary for anyone 


to intrude on the privacy of à man's premises for the purpose of 
checking his oonnected load. Such а system, to put it mildly, 
leaves room for considerable inconvenience to both parties, and as 
we elect to call electrical engineering a tolerably exact science now- 
adays, the time for domiciliary visits has surely gone by. Sir 
Edward Coke, the great seventeenth century jurist, laid it down 
that ‘‘a man’s house is his castle,” and the saying was never truer 
than it is to-day. Finally, no one can pretend to say that there is 
any real connection between the cost of supplying a large esta- 
аше such as a hotel and the scheduled number of lamps 
ins 


Another system much in vogue, but having equally bad effects in 
stunting the profitable development of supply stations, is the 
unsound practice of charging a higher price for electricity con- 


sumed in lamps than for that supplied to motors or other apparatus. 
This method implies that the consumer who requires the use of 
the station plant at night should be debited with the whole of the 
standing charges incidental to keeping this plant ready, although 
the same plant may be equally used in the daytime to supply 
another consumer’s motor. Surely both of these consumers ought, 
in common fairness, to share these necessary costs. For a reductio 
ad absurdum of this practice we have only to compare the relative 
profitableness of a basement user of lamps with that of an elevator 
motor. The former is the steadiest and longest consumer any 
manager can wish for, and the latter the most objectionable kind 
of short-time user of electricity. 


In the author's opinion, one of the most profitable fields for 
extension lies in the displacement of isolated plants, which to-day 
are frequently а worry to the supply stations by requiring con- 
nections to the street mains as a stand-by against accidents. This 
practice forms one of the strongest reasons we can quote to show 
that it is just as necessary to charge each consumer the cost of 
keeping а proportion of the plant and mains ready to supply him 
as it is to make him pay in proportion to the quantity of electricity 
he consumes, The author maintains that by a judicious tariff the 
isolated plant question can be turned into а blessing instead of а 
trouble, and his experience leads him to believe that there should 
be little difficulty in obtaining practically the whole of the profit- 
able part of this business in the form of regular customers instead 
of irregular worries. It is well known that isolated plants are 
9 installed only where the demand for electricity is of a 
lengthy nature, and by the application of an equitable sliding scale 
this very profitable business can Бе secured to the supply station. 
That the result of such а tariff is to get this class of consumers on 
to a central station supply is shown in Brighton, where since ita 
adoption the business formerly handled by several valuable isolated 
plants has been turned over to the street mains, and not a single 
new isolated plant has been put in. 

What is there fundamental in the organism of a central station 
which should enable it to furnish a block with electrical energy 
more favourably than can be done by means of an isolated plant ? 
Clearly it is the diversity of the duty which may be performed by 
the central station. The costs of a plant supplying a few premises 
whose requirements make their individual load diagrams pretty 
closely coincide must clearly be higher than those of a station 
catering for a wide variety of demand, and the more diversified 
this demand in point of time, the greater the output of electrical 
energy for a given investment. 

On the same principle as it is good businesa to encourage соп- 
sumers to instal lamps which will be used at different times of the 
day and night, so is it most desirable, in extending the business of 
supply stations, to cater as much as possible for varied classes of 
consumers requiring electricity at different hours. This diversity 
of demand obviously entails a much smaller plant capacity than 
would be the case were all the lamps required for much the same 
purpose and at the same time. From this point of view consider 
the cases, say, of a large early-closing store, a theatre, and a hotel 
in which the bedrooms as well as the public rooms are wired. If 
each building is dealt with separately we have three plants, each of 
which must be large enough to cope with the maximum require- 
ments of its particular building: by combining the store and 
theatre installations part of the smaller plant of the two can be 
dispensed with ; and if the hotel be added to the combination, the 
resultant maximum requirements of the three will be the lowest 
possible. In Brighton, where the actual demands of all the con- 
sumers are accurately known, and where the use of electricity 
is very evenly divided between residences and stores, this diversity 
factor is now no less than one and a-half ; or in other words, if all 
the Brighton consumers were to require their ordinary maximum 
supply (not their wired capacity) at the same time the generating 
plant of the station would have to be increased very nearly 50 per 
cent. The consumers have a community of interests in flattenin 
out the station load-curve, and they are bound to do it on a tarif 
which encourages them to wire their premises throughout. 

The direction in which any additional capital can best be spent 
in the supply station business is also worthy of special study. It 
is much better soon after starting the station to run mains in all 
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parts of the town in which artificial light is used late in the evening 
(although this may be in the quarters of the poorer classes of con- 
sumers) than it is to spend money on coal-saving refinements, or in 
running large mains for districts occupied by immense early-closing 
stores or by the mansions of the wealthy. Both these last-mentioned 
classes are very expensive to supply ; the former make but a short 
daily use of the plant, while the latter are frequently absent from 
home, and the nature of their demand is generally erratic. The 
author would specially urge the true economy of a liberal supply of 
distributing mains which can be made to serve the double purpose 
of supplying the street lamps as well as the general public. In this 
connection he questions the wisdom of the practice of running 
special mains and systems for the sole supply of the public street 
lamps, as by so doing the total cost of supplying the whole of the 
requirements of the district is needlessly increased. 


(To be concluded. ) 


—ͤ̃ c 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT. ) 
New York, June 4, 1897. 


Exhibition of Vacuum Tube Lighting.—On Thursday after- 
noon, May 27th, Mr. D. McFarlan Moore gave an exhibition 
at the laboratory of the Moore Electrical Company in 
Newark, N.J., of the results obtained by himself in vacuum 
tube lighting since the last exhibition of the system. It will 
be remembered that, about a year ago, Mr. Moore gave an 
exhibition of lighting by vacuum tubes before the American 
Institute of Electrical Engineers, and also exhibited his 
system at the Electrical Exposition which was held in this 
city in May, 1896. At the demonstration in Newark, the 
light was steadier and more intense than that produced on the 
former occasions. The exhibition was given in a booth made 
of white fabric, which booth was spaced off in the loft of the 
laboratory. It was illuminated by fourteen large tubes sus- 
pended about the edges of the ceiling and down the centre of 
the ceiling. In addition to these were displayed along the 
walls several advertising signs constructed of vacuum tubes 
which were exhibited as the first commercial utilization of this 
new illuminant. About fifty persons were present, including 
several well-known gentlemen identified with the electrical 
profession. Mr. Moore stated that the demonstration was 
not intended to be scientific in its nature, but only popular, 
merely to show what progress had been made since his last public 
exhibition. He performed a number of well-known Geissler 
tube experiments. No facts or figures were given out as to the 
operative efficiency of the system and its consumption of power. 
The light in the room was sufficiently strong to read by and 
well diffused. ‘The vacuum interrupter, which was formerly a 
feature of Mr. Moore’s apparatus, has been discarded for an 
instrument which he calls a ‘ rotator.” This he claims is 
capable of giving а greater frequency of interruption, attaining 
as high as 100,000 interruptions per minute. The use of the 
rotator permits the connection of numerous tubes to one inter- 
rupting device, while previously each tube was supplied with a 
separate vibrator. All the tubes are now connected in multiple 
across а circuit-interrupting vacuum rotator, which is in series 
with an inductance and connected across the supply line. The 
tubes act really as capacities across the break and take the 
„ kick" of the coil circuit when broken at the break. Mr. 
Moore claims to have developed the present devices to an econo- 
mical condition. A photograph was taken of the party by 
means of the vacuum tube light, with fairly good results, with 
a 30 second exposure. 

Independent Telephone Interests. —Last week representatives 
from a large number of independent telephone companies met 
at Chicago, for the purpose of forming an alliance for common 
defence against any possible aggressions on the part of the Bell 
Telephone Company, on the question of infringement of. the 
Berliner patent. At the present writing the results of the 
meeting have not been learned, but it is interesting to note in 
this connection that a similar movement has been taken by 
like concerns in the eastern states under the initiation of the 
United States agents for the Swedish Ericsson telephones. 
The object in this case is to effect an alliance with the Western 
Independent Association, and if the two combine, as proposed, 


the Bell Telephone Company will certainly have а formidable 
opposition to contend with when it brings its suit for infringe- 
ment of the Berliner patents, which, it is stated by the Bell 
Company's counsel, is sure to be started at an early date. 

Electricity in the Oil Fields.—Electricity is finding uses 
in oil mining in Pennsylvania, and promises to develop 
a large field of application in this direction. An oil 
company is erecting on one of its farms in Pennsylvania 
an electrical power plant to supply power for pumping all 
of its wells in that vicinity and also for drilling new 
wells. At present all this work is done by a small steam 
engine at each well, involving long steam lines, great waste of 
fuel and large expense for attendance. It is believed that a 
great saving will be effected by having a single power-house 
with electrical transmission to a motor at each well. This 
plan has been adopted to a limited extent by other companies 
for pumping oil, but probably the only well hitherto drilled by 
electric power is the one put down by the Westinghouse 
Electric and Manufacturing Company near its factory at East 
Pittsburg, Pa. As the production of oil is a very large and 
important industry in this section of Pennsylvania, it is quite 
probable that if the plan above referred to proves to be suc- 
cessful, it will pave the way for a very extensive use of electric 
power in the oil regions. 

Duties on Carbons and Electrodes.—The Board of General 
Appraisers of the Treasury Department, Washington, D.C., 
has, says the Mlectrical World of New York, rendered decisions 
in two cases of special concern to electric light interests. The 
first was a protest against the decision of the collector of 
customs at New York as to the rate and amount of duties 
chargeable on imported electric light carbons. The General 
Appraiser holds that the carbons are duitable at the rate 
provided in paragraph 86 of the tariff act of 1894, for articles 
composed of earthen or mineral substances not specially 
provided for by the Act. This rate is 80 per cent. ad valorem. 
The importers made various claims in different protests, the 
principal ones being that the carbons were entitled to free 
entry under paragraph 448, as products or preparations of coal 
tar. The appraiser over-ruled the protest and affirmed the 
decision of the collector. The other case was that of a protest 
against the decision of the collector of customs at Newport 
News, Va., as to the rate and amount of duties chargeable on 
carbon electrodes to be used in the reduction of mineral 
substances. The duty assessed upon these electrodes was 30 
per cent. ad valorem. The importers claimed that the duty 
should have been 20 per cent., under section 3 of the Act of 
August 28, 1894. The General Appraiser holds that the 
electrodes should be classified as articles composed of earthen 
or mineral substances, as provided under paragraph 86. The 
protest in this case was also over-ruled, and the collector’s 
decision upheld. 


CORRESPONDENCE. 


— 
« HYDRAULIC MACHINERY ": A CORRECTION. 


TO THE EDITORS OF THE ELECTRICIAN. 

Sirs: With your kind permission I will call your attention 
to the review of my work on ** Hydraulic Machinery " on page 
186 of The Electrician. My work may be as bad as your 
reviewer makes out; its illustrations may be worthless and 
its arrangement execrable. If it were so it would hardly have 
been accepted by Prof. Thompson for inclusion in the series 
of Finsbury Technical Manuals, nor so favourably noticed 
by all the other reviewers. But, assuming that your reviewer 
knows better, and that the book is of no scientific value, there 
is surely no excuse for him to misquote (as he does on page 
186) its very first sentence, making it ungrammatical, and 
then to attribute his own blunder to me by putting it in 
quotation marks, with a wicked little italic “ sic ” in brackets 
to draw attention to the blunder. Ifa reviewer cannot write 
grammar that is no reason why he should imply that his 
victim is equally incompetent.— Yours, &c., R. G. Brame. 

[We willingly give space for Mr. Blaine's letter calling atten- 
tion to a regrettable inaccuraoy in our review of his book, and 
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we sincerely deplore the occurrence of the mistake alluded to. 
The quotation was not made orginally with a view to calling 
attention to any grammatical error, but for the purpose of 
showing the object of the book; and the error itself was one of 
transcription on the part of the reviewer, the“ wicked little 
зіс” being interjected upon reading the proof.—Eps. E.] 


TELEGRAPHY BY INDUCTION. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sims: In a Paper read to the Physical Society on June 11th 
& formula was given which enables us to estimate the effect of 
the conductivity of sea-water on the method of communieating 
with lightships, described by Mr. Preece in his recent Royal 
Institution discourse. This formula was derived from equa- 
tions in which the medium was supposed at rest. It has since 
occurred to me that as the currents by the North Sandhead 
Lightship are of considerable velocity, equations B (Maxwell, 
Vol. II., Art. 598), in which the motion of the medium is 
taken into account, ought to have been used. This raises the 
further question: Are these equations true for a moving insu- 
lator ? (c.f., Prof. J. J. Thomson, Recent Researches,” p. 541). 
lf they are not, then, as the medium becomes а worse and 
worse conductor, these equations depart more and more from 
the truth, and mathematies, even if the equations could be 
solved, become powerless to help.— Yours, &c., 

June 15, 1897. C. S. WHITEHEAD. 


THE MORDEY WINDING FOR ARMATURES. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sms: Since the discussion on Mr. Mordey’s Paper it has 
oecurred to me that the explanation of the improved results 
obtained by Mr. Mordey with his new winding applied to the 
15-kilowatt machine is largely contained in my contribution 
to the discussion on his Paper. The self-induction of a section 
being proportional to the square of the number of turns in one 
8lot undergoing simultaneous commutation, it follows that by 
dividing the four-turn coil into two equal parts, disposed in 
slots distant from each other, the self-induction of the coil will 
be halved, while at the samo time half the conductors will be 
available for commutating power. On this aceount, therefore, 
the ratio—commutating power to self-induction— remains the 
same. But the leading horn will be stronger with Mr. 
Mordey's winding on account of back-turns being non-existent, 
thus giving an advantage in favour of Mr. Mordey's arrange- 
ment. When the same reasoning is applied to the case in 
which he puts only one turn forward and three back, it is 
found that instead of halving the self-induction he only 
reduces it in the ratio of 16 to 10, while the commutating 
power is quartered. It is possible with a large.gap between 
the poles that the magnetising turns on the armature should 
keep the leading horn up to a strength several times as great 
as would have been the case had all the turns lying between 
the poles been back turns, and this apparently was the case in 
the machine upon which Mr. Mordey made his experiments. 

I therefore do not agree with Mr. Mavor’s remarks at the 
meeting, or Mr. Ll. В. Atkinson's in your last week's issue, 
to the effect that the same result would be obtained by bring- 
ing the pole-tips very near together, but I sce no reason to 
change my opinion that the arrangement is only applicable to 
small machines. | 

As regards fixed brushes with Мт. Mordey’s winding, per- 
fect inductive reversal cannot be realised with this condition, 
because the reversing horn is still weakened instead of being 
strengthened by the armature current. In this connection I 
may say that I have recently succeeded in devising a perfoct 
form of reversing pole for use in my machines, by means of 
which the reversing field is strictly proportional to the load 
on the armature. I cannot at present describe the device, but 
it has been tested experimentally with complete satisfaction, 
and a number of large machines are in course of construc- 
tion in which it is to be applied. 

Referring to the last paragraph of Mr. Ll. B. Atkinson’s 
contribution to your last issue, I think perhaps I should point 
out, in fairness to Messrs. Mavor &nd Coulson, that since the 
introduction of my system they have manufactured and sold 


several hundreds of my machines ranging in size from 8 or 4 
kilowatt to 80 kilowatt or more, and that they have more 
orders in hand at the present time than they ever had before 
since they commenced to manufacture dynamo machinery.— 
Yours, &c., W. B. SavEns. 


Glasgow, June 14, 1897. 


THE HAYCRAFT'S GOLD EXTRACTION PROCESS. 
TO THE EDITORS OF THE ELECTRICIAN. 

Sms: In your issue of March 19th I find a notice of Hay- 
craft’s gold extraction process, which I have put before my 
Directors, and they instruct me to thank you for it and for 
the friendly tone pervading it. I am also to send you the 
following remarks on the points about which you are 
doubtful :— 

First. As to the coarse gold. This in practice evidently 
does find its way to the mercury, or it would be left in the 
tailings, and the percentage of the extraction would be 
reduced. 

Second. The quantity of chlorine produced has been sufficient 
for its purpose, and yet during the two years that the process 
has been in operation it has never created the slightest 
' nuisance.” 

Third. The arms of the stirrers are made of wood soaked in 
paraffin, which is not affected by the chlorine; the carbon 
shoes are connected to the arms by wood plugs, and the metal 
required to hold the parts together is not exposed to the action 
of the liquid. 

Fourth. Ав to correctness of assays. There being no oppor- 
tunity for escape of gold in this process, as there is from the 
flush of water with & battery, the quantity of gold recovered 
by the process, plus the quantity left in the tailings, ascer- 
tained by fire assay, should be equal to the original contents 
of the stone, and this is constantly checked by assay of 
samples carefully taken from the crushed ore as it passes from 
the mill to the pans. The differences have been, as a rule, 
very small, and never of any importance. 

l'ifth. Doubtless the results of independent trials would be 
more satisfactory, and we had the pleasure of getting one, & 
few weeks ago, at the recent Mining Exhibition in Melbourne, 
which was promoted by the Victorian Government for the 
purpose of displaying the latest and most effectual processes 
for gold-saving and all kinds of mining machinery. At this 
exhibition we had a working model of our plant, and a special 
trial was made under the supervision of the Government 
assayer, who supplied the stone, took charge of the tailings, 
made the assays, and reported the result to the judges as giv- 
ing 95 per cent. of the actual contents of the stone. As this 
was the highest percentage obtained in the exhibition, we 
were awarded a gold medal and certificate of merit.— Yours 
&c., А. SIDNEY CLARK, 

Secretary Haycraft’s Gold Extraction Company, 

69, King William-street, Adelaide, May 7, 1897. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, London — 

SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 7s. 6d.; post free, 8s. 3d ; abroad, 9s, 
About 1,300 pages. 

„TRE POTENTIOMETER AND ITS ADJUNCT8": А Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Rcady in 
a few dans. 

„ LOCALISATION OF FauLTS IN ELROrRIO Јиснт MarNs."—By F. C. 
Raphael. Price 5s., post free; abroad, 58. 6d. Now ready. Prospectus 
on application. | 

* ELECTRIC LAMPS AND ELECTRIC LIGHTING,” by Prof. J. A. Fleming, 
M. A., D. Sc., F. R. S., is now ready. The book is handsomely bound, aud 
full of origina] illustrations, designs, initials, &c. Price 7s. 6d., post free. 
Prospectus post free, . 
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* MorivRg POWER AND GEARING FOR ELEOTRICAL MAOHINERY."—B y 
E. Tremlett Carter, C.E., M.I.E.E. Now ready. Price 12s. 6d., post 
free; abroad, 13e. 6d. 

LABORATORY NOTES AND Fonas. —With the above title we have ready a 
set of 40 Elementary and Advanced Exercises for use in Electrical Engi. 
neering classes. Ncw Edition now ready. These have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
atrators and Students. The object of this series is the saving of the time 
-of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 8s. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 58. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
108. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 
A full prospectus sent post free. 

‘ SUBMARINE CABLE-LAYING AND RxrAIIN G.“ — By H. D. Wilkinson, 
M. L. E. E., &c., fully illustrated: price 12s. 6d. Now ready. 

“Тнк Work or Hznrz."—By Dr. O. J. Lodge, with many original 
illustrations. Price 2s. 6d. net. 

“ Егествіс Motive Power.”—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d., 
post free ; abroad, 11s. 

„ DRUM ARMATURES AND COMMUTATORS,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

* ELECTRICAL ENGINEERING FORMUL#,” a pocket-book, by Messrs. W 
Geipel and H. M. Kilgour, is now ready ; price 7s. 6d. ; by post, 7s. 9d. ; 
abroad, 88. A largo paper edition with wide margins can be supplied, 
price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. Prospectus on application. 

* ARMATURE WINDINGS OF ELEOTRIO MAcHINES.”—By H. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and 5 шочо Tompen of America, = Е лена 12 "€ as а 
working treatise on mo design. Large 4to, pages, 140 full-page 
llustrations and 65 full page tables, 80s., post free. id 

“Тн ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
12s, 6d., post free. Vol. II., prioe 128. 6d. post free, is also ready. 

“THe ART OF ELECTROLYTIC SEPARATION oF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

t THE INCANDESCENT LAMP AND ITS MANUFACTURE. ”—Thi» book, written 
by Mr. Gilbert S. Ram, is now ready. Price їз. 6d. ; abroad, 8s. 

* ELecTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition now ready. 
Price 2»., post free. : 

“ PRACTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. A. Е 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

“THe STEAM ENGINE INDICATOR AND INDICATOR D1acRrams.”—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

“THE MANUFACTURE OF ELECTRIC LIGHT CARBONS.” — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

“THe ELEcTRIC Arc.”—By Mrs. Ayrton. In the Press. 

“ ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young. In the Press. 


Tenders Invited.—The Corporation of the City of Lincoln 
require tenders for the supply, delivery and erection of boilers, 
high speed engines, continuous current dynamos, pipes, pumps, 
motors, travelling crane, boiler economiser, storage batteries, main 
switchboard and instruments, cables, &c., details of which are set out 
in our advertisement columns. Specifications, &., can be obtained 
at tho office of Mr. C. S. Vesey Brown, city electrical engineer, 
Corporation offices, Silver-street, Lincoln, and tenders must be 
sent in to Mr. Н. К. Hebb, Deputy Town Clerk, St. Peter's Church- 
yard, Lincoln, by noon of Wednesday, July 14. 

—— The Electric Committee of the Belfast Corporation have 
а vacancy for a superintendent of mains. Some particulars in con- 
nection with the appointment will be found in our advertisement 
columns. Applications must be sent to Mr. Victor A. Н. McCowen, 
City Electrical Engineer, Central Station, Chapel-lane, Belfast, by 
Wednesday, the 23rd inst. 

The Electric Committee of the City of Belfast desire 
tenders for the supply and erection of pumps, steam, exhaust and 
feed pipes, &c. Specifications can be obtained on application to 
the Corporation’s electrical engineer (Mr. Victor H. McCowen), 
and tenders must be sent to the office of Sir Samuel Black, Town 
Clerk, by 10 a.m. on Thursday, July 1. Some further particulars 
are given in our advertisement columns. 

Tenders are invited —(1) for the supply and erection of 
the necessary plant for the electric lighting of ton, and (2) for 
supplying electric current, and for working and maintaining the 

lant for 30 years. Tenders to the Clerk to the Parish Council, 
ton, near Rotherham, by the 24th inst. 

The Roumanian State Railway Authorities, Bucharest, 
‘are inviting tenders until the 25th inst. for the supply of 120,000 
coils of Morse telegraph paper. 

The Spanish Direction of Posts and Telegraphs require 
tenders for the supply of 10 tons of bronze telegraph wire of 3mm. 
cross-section, Tenders to the Department at Madrid by 19th inst. 


Tenders Invited.—Tenders are invited for working the Neath 
Corporation tramways by mechanical or horse traction. Par- 
ticulars from the Borough Engineer, and tenders to the Town Clerk 
by the 28th inst. 

—— — Tenders are invited until July 12 by the Spanish Post 
and Telegraph Department for the supply of 20,000 sheet zinc 
cylinders. Tenders to La Direccion Général des Postes y Tele- 
grafos, Madrid. 

Tenders Accepted.—The Hampstead (London) Vestry has 
accepted the tender of Messrs. Fricker, Miller and Co., at £115, 
for installing the electric light at the Central Library. 

The tender of Messrs. Benham and Sons (Limited), 

has been accepted by the Electricity Committee of the St. Pancras 
Vestry, for the electric lighting of Whitfield-street Baths, for the 
sum of £425. 14s. 6d. The Committee have also accepted the 
tender of Messrs. Ingles and Warner, of Stalybridge, at £500, for 
boiler seatings, main flues, &c., required for two additional boilers 
at the Kin g’s-road generating station. 
— The Paisley Town Council has accepted the tender of 
the Callender Company to complete the proposed extension of the 
mains from Calside and Castlehead (a distance of 3,177 yards) for 
the sum of £1,600. 

—— —— The Building Committee of St. Silas’ new church, 
Blackburn, have accepted the tender of Messrs. G. H. Wood and 
Co., Northgate, Blackburn, for the work required in lighting the 
church electrically. 

Tenders Received.—The Technical Instruction Committee 
recommend the Town Council to accept the tender of Messrs. Page 
and Miles, of Brighton, for the wiring of the Municipal School of 
Science and Technology, for the sum of £560. 15s. Ten tenders 
were received, ranging from £546 to £1,257. 14s. 

Appointments Vacant.—The Vestry of St. John, Hampstead, 

require an assistant electrical engineer to take charge of the run- 
ning of their electric light station on one shift. Candidates’ quali- 
fications, &c., are set out in an advertisement elsewhere. Salary 
£2. 0s. per week. Applications to be sent in to Mr. Arthur P. 
Johnson, Vestry Clerk, not later than 10 a.m. on the 26th inst. 
— The Physical Department of the University College of 
South Wales and Monmouthshire require à mechanical assistant, 
with experience in the working of wood and metals. The Regis- 
trar of the College will supply further particulars, and applications 
have to be in by June 22. See advertisement elsewhere. 


Particulars will be found in an advertisement elsewhere 
of several appointments vacant at the Northampton Institute, for 
which applications must be sent in before 10 a.m. on Monday, 
June 21, to the Principal, R. Mullineux Walmsley, Esq., D.Sc. 


The Corporation of Birmingham require a lecturer and 
demonstrator in mechanics and physics at the Municipal Technical 
School. Salary £125 per annum. Applications to Secretary by 
July Ist. 


—————— A mathematical lecturer is required for the East 
London Technical College, Peoples' Palace, London, E. Particulars 
may be obtained from the Director of Studies. 


Appointments.—The following appointments have been made 
on the teaching staff of Merchant Venturera' Technical College, 
Bristol: Mr. G. Hibbins, A.I.E.E., as additional assistant in the 
mechanical engineering department, and Mr. John Duggan, fore- 
man at the Bristol Central Electric Lighting Station, as instructor 
in electric light wiring. 

Vacancies.—The Blackpool and Fleetwood Tramway Company 
want a practical clerk of works to superintend the erection of 
generating station and sheds, and construction of tramroads. 
Applications to Messrs. Garlick and Sykes, 110, Cannon-street, 
London, E. C., by the 30th inst. 


Business Notices. —Messrs. S. Newton and Co., of Clapham- 
road, S. W., inform us that they have now opened show rooms at 
1, High- street, Clapham, from which address all business will in 
future be conducted. Messrs. Newton have been appointed London 
agents for Messrs. Crompton and Co. (Limited), and will keep a 
stock of that firm’s goods, together with electric light fittings, &c. 

—— ——- Messrs. Julius Sax and Co. have removed their offices 
from Ridgmount-street, London, W. C., to Eagle Works, Cold- 
harbour-lane, Camberwell, S. E. 


Agency.— An electric power branch has been added to the well- 
known marine engineering business of Messrs. T. Richardson and 
Sons, Hartlepool, and arrangements have been concluded for 
Messrs. Richardson to solely represent in this country Messrs. 
Brown, Boveri and Co., of Baden. Mr. C. E. L. Brown will 
advise the firm on electrical matters. Messrs. Richardson have 
also entered into arrangements to manufacture under the patents 
of Mr. Nikola Tesla. The new department will be under the 
management of Mr. C. F. Higgins, late chief electrician to Messrs. 
Brown, Boveri and Co., who has already in hand the electrical 
installation at Messrs. Richardson’s extensive works at Hartlepool. 
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Dissolution of Partnership.—The partnership between Messrs. 
Harris Ullathorne and Arnold Hartley, carrying on business as 
electrical engineers and contractors at Charles-street and Broad- 
street, Halifax, and at Funchal, Madeira, has been dissolved. The 
assets and liabilities of the firm have been taken over by Mr. 
Hartley, who will carry on the business alone in his own name 
at the same addresses. 

Jubilee Announcements.—Messrs. Evershed and Vignoles 
(Limited) announce that their works and offices will be closed on 
Tuesday and Wednesday next, June 22nd and 23rd. The workmen 
in the Company’s employ are to be paid their wages in full for 
Jubilee Day. 

—— ——— The Edison and Swan Company also announce that 
their works at Ponders End and Broadheath, Manchester, will be 
closed on Jubilee Day, and that every operator will be paid in full 
for the holiday. 

Liquidations.—At a meeting of the Universal. Electrical Fit- 
tings Company (Limited), at сопа Chambers, Norfolk-row, 
Sheffield, on May 12, it was resolved to wind up the Company 
voluntarily, and to appoint Mr. Geo. Shuttleworth Greening 
liquidator. The decision was confirmed at a subsequent meeting 
on May 31. 
`————— Creditors of the Northern Electric Wire and Cable 
Manufacturing Company must send in claims to the liquidator, 
Mr. J. E. Whitham, C. A., Barum House, Harrison-road, Halifax, 
by 31st July. 

— At a meeting of the Carbon Foreign Patents Syndi- 
cate (Limited), on 13th May, it was resolved that the agreement 
between this Company and the Carbon Syndicate (Limited), for the 
sale of the Company's assets be approved, that the Company go 
into voluntary liquidation, and that Mr. Frank L. Marshall, 39, 
Victoria-street, be appointed liquidator. These resolutions were 
confirmed at a subsequent meeting of the Company on 31st May. 

Contracts for Plant.—Mesers. P. R. Jackson and Co. (Limited) 
inform us that they have in hand an extensive range of plant for 
the Ashton-under-Lyne electric light and power station, which 
includes three 380 kilowatt dynamos, one 75 kilowatt motor-gene- 
rator, one 55 kilowatt balancing transformer, and the requisite 
Steam exhaust and other pipes, condensers, feed water heaters, 
Ko.; a complete electric haulage plant for Brightmet Colliery, con- 
sisting of a double continuous-rope hauling engine with 90 н.р. 
motor, two single-drum hauling engines, each of 40 R. P., and a 
75 kilowatt dynamo. The electric plant at this colliery also com- 
prises a 10 kilowatt dynamo and vertical engine for lighting. The 
Glengamock Iron and Steel Company have placed an order with 
Messrs. Jackson for a complete electric pumping plant, one pump 
being capable of dealing with a head of 480ft. and a second with а head 
of 240ft., a generating machine for an output of 110 kilowatts, and 
an overhead line of about 1,600 yards in length. Messrs. Jackson 
report that the Electro-Chemical Company's plant, which consista 
of eight 270 kilowatt machines, has been working almost con- 
tinuously for the past six months, each machine with a load of 
1,500 amperes at about 200 volts, without any mishap being 


reported. 

Turbines.—Mr. S. Howes, of 64, Mark-lane, London, E.C., has 
just issued a very complete octavo catalogue of Little Giant 
double turbines, &c. The book can scarcely be called a pamphlet, 
as it contains about 120 pages, and is replete with information 
regarding a large number of machines of which Mr. Howes is maker. 
As indicating the favour with which the Little Giant double 
turbine is regarded, no less than 253 of these machines have been 
sold to the Canadian Government, and over 4,500 are altogether in 
use. Apart from the matter which is usually to be found in cata- 
logues of this character, a quantity of information to users of 
turbines, water wheels, &c., is given, and those engaged in construc- 
tion work where water power can be employed will find many useful 
hints and wrinkles scattered throughout the book. 

New Catalogues.—A good list of electric light fittings in brass 
and wrought iron work is just issued by the Zurich Incandescence 
Lamp Company, 47, Victoria-street, Westminster, London, S.W. 
The sheets now issued form advance sheets of the full catalogue, 
which is ultimately to appear. In the 27 sheets which form the cata- 
logue under review a large variety of fittings for all purposes are 
illustrated, and in a well-arranged separate sheet prices are given. 

The Electrical Company (Limited) issue a list of heat- 
ing and cooking apparatus for direct and alternate current. Many 
examples of useful domestic apparatus are shown, and information 
of use to the trade will also be found in the list. 

Auto-Motor and Horseless Vehicle Journal.”—No. 9 of 
this journal is now ready, and contains illustrations and full par- 
ticulars, plans, &o., of the oil, steam and electric motor-cars at the 
‘Crystal Palace competition, together with information concerning 
auto-motor matters generally. | 

„The Journal"—No. 129, Vol. XXVI., of the Journal of the 
Institution of Electrical Engineers is now ready. This part con- 
tains Mr, Baylor's Paper on Recent Developments in Electric 


Traction Appliances," with the discussion thereon ; Mr. Raworth's 
Paper on The Generation of Electrical Energy for Tramways ” ; 
and the usual abstracts from a section of the foreign technical Press. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus апа material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from June 10 to 
June 15, with the ports of destination: 

Argentina —Buenos Ayres, £50. Australasia— Auckland, £159 ; Canter- 
bury, £84 ; Hobart, £77 ; Melbourne, £52 (telegraph material); Sydney, 
£145. Belgium Antwerp, £22 ; Brussels, £1,075. Brazil — Bahis, £1,518 
(telegraph material); Rio de Janeiro, £4,607 (telegraph material). 
Burma—Rangoon, £15. Canada Quebec, £480. Ceylon—Colombo, £74. 
China—Shanghai, £17. Colombia—Santos, £50 (telegraph material). 
Cuba—Havana, £150. Denmark—Copenhagen, £8. Egypt —Alexandria, 
£402 (including £382 telephone material); Suez, £21.  Fruncc—Mar- 
geilles, £1 German Hamburg, £30. Gibraltar, £28. | Holland — 
Amsterdam, £259 (including £29 telegraph cable); Flushing, £24; 
Rotterdam, £38. India — Bombay, £57; Calcutta, £112 Japan — 
Yokohama, £470. Russia — Archangel, £19; Odessa, £14 (telegraph 
material). Seychelles Islands—Constant, £80, South Africa—Cape Town, 
£149; Durban, £274 (including £72 telegraph material); East London, 


£22. Spain— Barcelona, £83 (telegraph wire); Malaga, £214 ; Santander, 
£10. Straits Seltlements — Penang, £29 ; Singapore, £161 (including £101 


telegraph material) Sweden — Gothenburg, £105; Stockholm, £120. 
United States—New York, £100. Uruguay—Monte Video, £25. Total 
£11,552 (for 6 days) against £7,177 for the week June 10 to June 16 laat 
year. 


Aberdeen.— Before deciding whether gas or electricity shall be 
used for lighting the new police workshops, the Workshops Com- 
mittee of the Town Council have decided to invite estimates for 
electric lighting. 

Albury (N.8.W.)— The Municipal Council of this town are 
applying to the New South Wales Government for permission to 
borrow £7,000 for the building and equipping of an electricity 
supply station. 


Ayr.—The Borough Electrical Eagineer’s report states that the 
number of lamps connected or about to be connected is 7,624, an 
increase of 2,000 since February last. 


Barcelona.—A correspondent of The Times states that, atter 
keen competition, by public tender, chiefly between an English 
and a Belgian firm, the former bas secured a concession for a net- 
work of electric tramways in Barcelona and the surrounding dis- 
tricts. The length of line is about 40 miles, and the capital 
involved nearly £1,000,000. The line is to be worked on the over- 
head system. 


Bath.—The Electric Light Committee of the Corporation recom- 
mend that application be made to the Local Government Board to 
borrow £3,750, for the further work required at the electricity supply 
Btation in Dorchester-street, in order that full advantage may be 
taken of the space at the Committee's disposal. 

As usual, a lengthy debate ensued at the last meeting of the 
Council upon the introduction of the Electric Lighting Com- 
mittee's report. This met with a great deal of opposition from 
many speakers, who discussed its clauses from various points of 
view. Alderman Sturges, the Chairman of the Electric Lighting 
Committee, however, experienced little difficulty in convincing the 
Council that the Committee had, notwithstanding the few natural 
mistakes that occur when а body of men are working on something 
new, conscientiously performed their duties with credit to them- 
selves and not without profit to the ratepayers. Alderman Sturges’ 
remarks were chiefly round the proposal to appoint a committee over 
the heads of the existing committee, and this he would not have 
under any conditions. He pointed out that the committee had 
been hard at work for three or four years апа had learnt a good 
deal during that time, whereas the gentlemen who were constantly 
girding at the committee were men who knew little or nothing 
about the subject. The report was approved. 


Birkenhead.—4A Special Committee of the Town Council was 
appointed in April last to thoroughly consider and report upon the 
question of the introduction of electric tramways into the borough. 
The local lines are the property of the Corporation, and those 
leased to the Birkenhead United Tramways Company extend for a 
distance of 63 miles. The lines were purchased in 1890 for £5,000. 
The Wirral lines extend for 23 miles, and that portion of the 
line within the borough of Birkenhead was purchased two years ago 
for 22,054. 'The Committee's report which is now issued favours 
the electric system in operation at Rouen, France, which is similar 
to that suggested tothe Corporation in the recentreport of Mr. James 
Ross, of Birmingham. The Committee further advises that current 
be taken from the Corporation station, but this proposal does not 
find approval from Mr. Ross. Sufticient advance has, however, 
been made for the Committee to recommend a general approval of 
the proposals made by Mr. Ross as now amended, the modifica- 
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tions consisting of a re arrangement in the terms of rental, in the 
question of paving, and in the type of rail to be used. 

There is to be a meeting of the Council to-day (Friday) to 
receive this report, and the Committee’s recommendation to 
approve the scheme submitted by Mr. Ross. A communication is 

to be considered emanating from the Simplex Electric Tramway 
Conduit Syndicate (Limited), offering to lease the Birkenhead tram- 
ways, and to equip the same on the Simplex" system, or the 
Syndicate is prepared to instal their system on a selected section of 
the road, the Syndicate taking the entire risk, this portion to be 
run for a period of six months, the Corporation taking over the 
section at the end of that period at a price to be agreed upon. This pro- 
posal contemplates current being supplied by the Corporation mains. 
The proposals made by the Syndicate provide for the Corporation 
taking over the lease of the tramways when it has been demon- 
strated that the system is in every respect (financially, mechani- 
cally and electrically) successful. The Syndicate proposes to acquire 
the rights and interests of the existing Companies, or that, for the 
of the scheme, the Corporation should acquire such 
rights, either by agreement or compulsorily, and, in the event 
of these rights being so acquired by the Corporation, the 
Syndicate to re-imburse all reasonable expenditure incurred in 
securing these, in return the Corporation to grant to the Syndicate 
а lease for 21 years at an annual sum of £1,000 in respect of 
existing tram lines, and at the rate of £100 per mile of route 
in respect of authorised extensions. The Syndicate, if its terms 
are agreed to, undertake to reconstruct the whole of the existing 
tramways, to construct such extensions as may be agreed upon 
from time to time, and to equip the same so as to give a reasonable 
service of cars to meet the requirements of the districts through 
which the tram lines operate, the Syndicate to pay the Corporation 
for current at its certified cost, plus a halfpenny per Board of 
Trade unit, provided that such cost of generation shall not exceed 
1}d. per unit, the Corporation ultimately to have the option within 
twelve months of the lines being completed and opened for trattic 
of acquiring the system on terms to be hereafter arranged. The 
Syndicate undertakes to obtain all plant and equipment requisite 
for the works from English manufacturers, so far as reasonable and 
practicable, and to give the order for cars locally. 


Birmingham.— Representatives of the City of Birmingham Tram- 
ways Company attended the last meeting of the Public Works 
Committee of the Corporation to discuss the remaining points of 
difference between the Company and the Committee. The result 
of the conference was that the Town Clerk has been instructed to 
call upon the Company to withdraw from their Bill before Par- 
liament all Powers within the City of Birmingham. The Bill will 
consequently be withdrawn. 


Bootle. —Mr. A. Bromley Holmes, the Corporation's consulting 
electrical engineer, has been requested to report upon the eleotric 
lighting scheme for this district recently submitted by Mr. Miller. 


Burslem. —Pending the conversion of the local tramways owned 
by the North Staffordshire Tramways Compeny into an electric 
line, the Burslem Corporation has given its consent to steam being 
used upon the tramways for another year. 


Cambuslang.—A contract for the public lighting of the main 
thoroughfare of Cambuslang by electricity has been given to Messrs. 
Honter and Jack, of Glasgow, who are to put in electric plant at 
the gasworks capable of running 20 arcs of 2,000 c. p. each. 


Cardiff.—A question of infringement was discussed at the last 
meeting of the Lighting and Electrical Committee of the Cardiff 
Corporation, when Mr. Appelbee, the electrical engineer, reported 
that an application had been received from the Western Mail 
(Limited), asking that the premises of the Cardiff Conservative Club 
should be connected with the Corporation mains. It appears that 
the offices of the Western Mail are connected up to the Corporation 
mains, but only for emergency purposes, so that if the insulated 
plant put down by the proprietora of the Mail should fail, current 
may be obtained from the Corporation. The connections were 
made at the expense of the Corporation. Several members of the 
Council seem to think this arrangement was not altogether in the 
interest of the ratepayers, and when it was stated that the Western 
Mail (Limited) at present supplied the Conservative Club with cur- 
rent, and that when the connection with the Corporation mains 
was effected, the only benefit the Corporation would receive would 
be in the event of a breakdown of the Western Mail plant. One 
member of the Council ventured to suggest that the Western 
Mail (Limited) were infringing the Corporation's Provisional Order 
in supplying current to the Club. "There was a difference of opinion 
on the subject, and the matter was ultimately referred to the Town 
Clerk and Mr. Appelbee for consideration and report. 


Doncaster. —The Gas Committee of the Corporation at its last 
meeting discussed a letter from Messrs. Crompton and Co. asking 
the Corporation's approval to their application for an electric 
lighting Provisional Order. The Committee decided to recommend 
that the application be opposed. | 


Dublin.—The Judicial Committee of the Privy Council in Dublin, 
on Monday, heard an application by the Lucan Tramway Company 
for leave to introduce electricity as motive power on their system, 
and this was agreed to. 


Dundee.—An agitation has started in this town for placing the 
tramways under municipal direction, and the subject is, we under- 
stand, to be discussed shortly by the Town Council. 

Mr. W. H. Tittensor, the city electrical engineer, has recently 
presented to the Town Council а long and very interesting report 
on the subject of the ''right" system of charging for elec- 
tric current. Following upon the receipt of this report the 
Gas Commission in its report for the year presented on Wednes- 
day, proposed that in future, instead of а uniform charge of 
Dd. per unit for electric current the charge should be modified to 
5d. per unit for the first 821 hours, and 34d. per unit after. An 
amendment was proposed that a uniform rate of 43d. per unit be 
charged. The amendment was ultimately approved by а large 
majority. The price of gas has been reduced to 3s. 2d. per 1,000ft. 

he National Telephone Company have discussed with the 
Works and Paving Committee of the Police Commission the pro- 
sal to place their wires on the twin-wire system underground. 
he Company expressed their willingness to arrange to pay for the 
necessary wayleaves the sum of 2s. 6d. per subscriber per annum. 
The matter is under consideration. 

Elland.—A Committee of the District Council are collecting 
information as to the desirability of establishing electricity works 
for the district. It is stated that the Committee will shortly present 
their report, and that many members of the Council are in favour 
of the carrying out of the project. 


Electricity in Mining. Among recent orders for electric power 
plants for mines in the Transvaal district is a large plant for the 
Transvaal Gold Mining Estates. 


Glasgow.—In proposing the adoption of the minutes of the 
Electric Lighting Committee. Councillor Maclay referred to the 
decision! of the Tramway Committee to generate their own electric 
current, notwithstanding the offer made by the Electric Lighting 
Committee, and Councillor Findlay very pertinently asked if it was 
legal for a Tramway Committee to generate electric power. Sir 
James Marwick said that the important question was to be raised 
as to the competency of one department to deprive another of its 
administration, and he hoped nothing would be decided until the 
legality and propriety of that departure had been carefully con- 
sidered. The minutes were approved. 

Gravesend.—Messrs. Crompton and Co. have advised the Town 
Council of their intention to apply for a Provisional Order for this 
district, and asking the Council’s consent to the application. A 
motion was made that, subject to certain conditions, this consent 
should be given. This motion was ultimately withdrawn, and the 
matter referred to the Law and Finance Committee. 

Hammersmith (London).— At last week's meeting of the Vestry 
it was resolved that notice be given that private consumers will be 
supplied with current by July 1. 


Hampstead (London).—A local journal is responsible for the 
prophecy that the next report of the Vestry's Lighting Committee 
will show a profit on the five quarters of about £2,000. 


Jubilee Illuminations.— Lincoln Cathedral is, we understand, to 
be used as the signal point for the bonfire lighting of that county. 
A signal rocket is to be fired from the tower at 10 p.m., and in 
the illumination of the cathedral, in addition to a large number 
of incandescents, forty-two 2,000 c.p. arcs will be used. 

Leamington.—At the meeting of the Town Council on Monday 
a letter from the Midland Electric Lighting Company, intimating 
their intention of applying to the Board of Trade for an electric 
lighting Provisional Order for Leamington, was referred to the 
General Purposes Committee. 


Leek (Staffs.).—The District Council have under consideration 

lans of the proposed light railway from Leek to Hulme End. The 

Staffs. County Council have offered to provide £10,000 towards the 
cost of the work. 


Liverpool —At their last meeting the Electric Lighting Com- 
mittee of the Corporation decided to extend the electricity mains 
into Granby-street, Park-road, Cornhill, Oxford-street and Smith- 
down-road, at an estimated cost of £1,198. 

The report of Lieut.-Col. Yorke on the collision that recently 
occurred at Dingle Station on the Liverpool Overhead Railway 
entirely exonerates the working of the line from any blame, the 
accident being directly attributable to the negligence of a signal- 
man and driver. The report indicates that the Company have 
provided every modern appliance for ensuring the safety of the 
travelling public. 

At this week’s meeting of the Lighting Commitee it was resolved 
(in compliance with a request of the Special Tramways Committee) 
to report on their ability to provide power for an experimental 
electric tramway on the Prince’s Park and Dingle route, and to 
instruct the City Electrical Engineer (Mr. A. Bromley Holmes) to 
report fully upon the subject. | 
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Llandudno.— The Town Council have decided to borrow £25,000, 
to enable thom to carry out their electric lighting scheme. 


Northampton. —At the last meeting of the Town Council a Com- 
mittee, composed only of members having no pecuniary interest in 
either gas or electric lighting, was appointed to consider the pro- 
priety of purchasing the Northampton Electric Light Company’s 
undertaking. 

Nottingham.—The Corporation have decided to purchase the 
borough tramways, for the sum of £80,000. Considerable exten- 
sions are under consideration, together with the probable introduc- 
tion of electricity as motive power, 

Notting Hill (London, W.)—The Notting Hill Company are 
extending their mains throughout the Campden Hill district. 

Paisley.—Mr. Francis Teague, the Borough Electrical Engineer, 
has been instructed to prepare measurements and schedules of the 
proposed electric works at Blackhall. 


Plymouth.—At the meeting of the Borough Council on 
Monday, Mr. Bray moved the adoption of the Tramways Com- 
mittee’s report, which recommended the electrical equipment on 
the overhead system of the section of tramways between the Theatre 
Royal and Prince Rock, at a cost of £7,500, of which £3,300 will 
be required for the overhead construction, 43, 750 for five cars fitted 
with motors, and £450 for rail bonding. The Corporation’s 
electrical engineer (Mr. J. H. Rider) has estimated the cost of 
working this section electrically at 5d., or including the capital 
charge, 6}d. per car mile. In reply to Mr. Bray, who 
asserted that the projected system would cost £2,229 per 
year, whereas the present system only cost £1,526, Mr. Rider 
said that various items, such as fodder, depreciation of horses, 
rent of stables and repairs to harness, must be added to the £1,526, 
bringing the total to nearly £2,000 for the present system, and that 
his calculations as to the electric tramways were for a greatly ac- 
celerated service, and in course of time the charge to the Tramways 
Committee for current would be reduced. Mr. C. Long said he 
hoped the report would be adopted, because everybody was at the 
present time complaining about the working of the trams. Finally, 
the report was adopted without a division, and application is to be 
made to borrow £7,500 for the purposes of the scheme. The 
question of equipping the DÀ mile section of tramways from 
Compton to the Promenade Pier, which would require nine addi- 
tional cars and would {cost about £12,000 (with a car mile cost, 
including capital charges, of 54d.) has, we learn, been postponed, 
although many members of the Corporation favour the adoption of 
electricity as the motive power for all the local lines. 


Poplar (London).—In our last issue we stated that Mr. F. J. 
Warden Stevens had been instructed by the guardians to prepare a 
report on the electric lighting, steam supply, heating, &c., for the 
workhouse premises for a fee of 10 guineas. This sum is an extra 
fee for combining in his report on the electric lighting (which he 
was previously appointed to prepare) the subject of steam supply 
and heating. 

Portsmouth.—A number of machines are being put down in the 
Dockyard to generate current for the considerable installation of 
the electric light on the occasion of the naval review. The Ports- 
mouth Times points out that as Portsmouth Dockyard is notoriously 
the worst lighted of all the country’s naval yards, as it is no one’s 
business to look particularly after the cleaning of the gas lamps, 
and as the first cost of the electric light will be heavy, surely it 
would be advisable to make the installation a permanent one. 


Southport.—Statements having been made tbat the Electrical 
Committee were supplying large consumers of electric current at а 
charge below cost price, the Chairman and other members of 
that Committee at the last meeting of the Council justified their 
action in supplying large consumers at a low charge, and 
altogether objected to the assumption that a loss would ensue 
from such а policy. Councillor Hesford pointed out that 
before consumers were supplied at 2d. per unit, a certain 
quantity of current had to be taken at 4d., or, for private 
purposes, as high as 7d. per unit. He further pointed out that the 
electricity works were handicapped from the fact that at present 
the lighting of the streets of the Borough was practically in the 
hands of the Gas Committee, and their electrical engineer con- 
tended that where the Corporation mains are laid the street lamps 
could be lighted by electricity quite as efficiently and at a 
lower rate than by gas. He also urged the Council to ask 
for Parliamentary powers to allow them to carry out the working 
of the tramways by electricity and thus provide another large 
consumer of electric current. There are now 17,500 lamps con- 
nected, and the number of new customers shows a satisfactory 
increase. 

St. Pancras (London).—Estimates are being prepared of the 
cost of extending the electric mains to the business portions of 
Queen's-crescent and Malden-road. 

Sydney (N.8.W.)—Under date May 6 the Sidney Morning 
Herald has the following note regarding the George-street electric 


tramway :—'* Some days ago the Works Department invited the 
leading electric companies to send in quotations for the supply of 
electric generating machinery required for the George-street elec- 
tric tramway. "These quotations have been opened and are as 
follows :— 
Edge and Egge ee £37,287 
Allgemeine Elektricitäts Gesellschaft (A) 57,020 


6 % %%% „ „% %%% „„ 6 6 „ о 


Ditto Alternative quotation (B)) 55,444 
Electric Construction Company (a) ꝙ q. 49,601 
Ditto ditto „CCF 51,625 
Ditto ditto i.. A 52,037 
Crompton ande 8 49,149 
Siemens Bros. and Co . 58,210 
Brush Company (А).....................е ee ebe serersses 65 44,905 
Ditto B.. . A 45,255 
Ditto qoi ME PE RN THE 46,939 


Mr. H. H. Kingsbury (General Electric Company) submitted alter- 
native quotations from ‘A’ to ‘J,’ each containing three alterna- 
tive quotations depending upon the date of delivery, making in all 
30 alternative tenders. The fact of so many alternative quotations 
having been submitted has complicated matters so much that it will 
be some days before it will be possible to estimate which is the 
lowest of the tenders sent in." 


Taunton.—Six months’ notice is given to consumers that they 
will be supplied frcm January 1, 1898, on the demand indicator 
System. 


Telephone Facilities. —Many complaints are made by users of 
the telephone in the Metropolitan district of the difficulty of 
obtaining communication with subscribers owing to the subscribers 
exchange being unknown, as, although the telephone number is 
well known, the name of the exchange has not been similarly 
committed to memory. Many of the printed communications which 
we receive omit the name of the exchange, and, as the telephone 
operators appear to be able to render very little assistance, it would 
save time if telephone subscribers would arrange to give the namo 
of their exchange equal prominence with tho telephone number on 
their stationery. 


Telephone Trunk Communication.—Lichfield (Staffs.) is tho 
latest town to be connected with the telephone trunk lines of the 
country. 

Walsall.— The Town Council has approved the project for the 
construction of а transformer and transformer station, the laying of 
the necessary cable in connection with same in Park-street and the 
provision of а condensing plant at the electricity works in Wolver- 
hampton-street. The aggregate cost is put at £1,850. 


West Coast Cable Rates.—Notification is made that con- 
siderable reductions on messages between the West Coast of Africa 
and this country come into effect on July 1. 


Wolverhampton.—The accounts of the electricity department 
of the Corporation for the year ended March 31 last show that the 
year's income amounted to £5,113, and after payment of working 
expenses а profit balance of £2,359 remained, from which interest, 
sinking fund, &c., are deducted, leaving a net profit of £225. 14s. 5d. 
The capital liabilities are £42,168 and the assets amount to £40,991, 
the deficiency standing at £1,177. To the reduction of this defi- 
ciency the net profit of £225. 14s. bd. has been applied, and the 
Committee expect it will soon be further reduced, as the undertaking 
is already a paying one, and further extensions are contemplated. 
The units generated were 287,507, of which 73,466 were used for 
public lighting and 151,243 sold to private consumers. | 


York.—Once again the local authority of this city is moving in 
electric lighting matters. The Sheriff of the city moved at the last 
meeting of the Corporation a resolution appointing a new Com- 
mittee to deal with this subject. In proposing this resolution the 
Sheriff stated that what was wanted was that the Committee should 
sit day by day until their position with reference to the electric 
lighting question had been determined. The matter had become a 
scandal to the city, as it had been under consideration ever since 
1888. He admired the ingenuity and had the greatest respect for 
the intelligence of the gentlemen who had successfully shelved this 

uestion since that time, but it might safely be predicted that tho 

ouncil would not stand this kind of thing much longer. The 
resolution was supported by 19 members, opposed by 11, and 8 
remained neutral—not а particularly bright outlook for the new 
Committee. 


BOOKS RECEIVED. 


‘‘ Transactions of the American Institute of Electrical E agincers. 
Vol XIII. (New York : Published by the Institute.) 


Anordnung uud Bemessung Elektrischer Leitungen." 
C. Hochenegg. (Berlin: Julius Springer.) 


Elektrische Ströme. Ву Emil Cohn. 


By 


(Leipzig : S. Herzel.) 
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PATENT RECORD. 


— — 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Мв. J. С. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained, 


APPLICATIONS FOR PATENTS. 


Norg.—TAc Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicaters of inventions, or 
where complet: specifications accompanies application an asterisk is sufixed. 


May 24, 1897. 
12,758. J. J. GREEN and W. Oates. Halifax. An improved form or con- 
struction of pipes for the reception of electric cables. 
T. S. Нии, and Pero and RaprorD (LirurrgD). London. The search 
iight electric lamp. 
M. J. P. O’Gorman, of The Fowler-Waring Cables Co. (Limited). 


London. Improvements in electric cables and in the manufacture 
of the same. 


А. MLLER and Н. Тороп. London. 
forming continuous electric currents. 


12,827. V. Jeanty. London. Improvements in electric primary and 
secondary batteries. (Date applied for under Patents, &c., Act, 
1883, Sec. 103, November 19, 1896, being date of application in 


France.) 
May 25, 1897, 
London. Improvements in series-parallel con- 


12,784. 
12,809. 


12,820. 


Improvements in trans- 


12,902. P. V. McMauow. 


trollera. 

L. DoqvE and F. MeCLELLAN Созавоук. 
in telephone receiver supports.“ 

C. M. CAMPBELL. London. Improvements in and relating to 
kinetoscopes.“ 

O. IMRAV. London. A general switch for groups of electric lamps. 
(The firm of Rudolf Kissling and Sohn, Hungary. )“ 

H. T. Marks. London. Improved apparatus for supporting and 
securing electrical conductors and for like purposes. 

A. V. Newton. London. Improvements in electric furnaces. 
(A. H. Cowles, United States.)* 

Н. Bersier. London. Improvements in Electric tramways. 

E Frsquet and J. W. Keys. London. An improved electric arc 
amp. 

A. MÜLLER and Н. Tupor. London. Improvements in trans- 
forming alternating into continuous electric currents or vice versa. 

H. H. Lake. London. Improvements in electrical telegraph 
systems and apparatus therefore. (C. G. Burke, United States.)* 

May 27, 1897. 

B. M. Daake and J. M. GORHAM. 
enclosed arc lamps. 

C. N. GauzENTÉS. London. Improvements in or connected with 
primary or galvanic electric batteries. 

S. BERGMANN. London. Improvements in electric arc lamps.“ 

Н. C. Gover and W. C. Cooke. London. An improvement in 
vacuum tubes for the production of Röntgen rays." 

d. F. PAcKARD. London. Improvements in electric meters for 
alternating currents. (Date applied for under Patents, &c., Act, 
1883, Sec. 103, October 26, 1896, being date of application in 
United States.)* 

Н. W. Lipsey. London. Improvements in attachments for 
operating telephone call-bells. 

К. E. B. CROurrox. London. 
dynamo electric armatures. 

19,4554. S. P. THompson and W. WALKER. Liverpool. Improvements in 

automatic switches and safeguards for electric traction systems. 
(Date claimed under Patents Rule, 19, September 3, 1896.) 
May 28, 1897. 
13,212 T. TavLoR. Birmingham. Improvements in or additions to the 


covers or casings of switches, cut-outs, ceiling roses, and other 
electrical fittings. 


13,221. C. M. DonmMAN and R. А. SMITH. 
trical cut-outs.” 
13,236. J. J. Botton. London. 
tric glow lamp. 
13,268. E. ANDRE. London. Improvements in electric mountain railways.“ 
13,282. L. V. Lewitzk1. London. An electric igniter for gas burners. 


SPECIFICATIONS PUBLISHED. 


Norx.—All Specifications can now be obtained at the uniform price of 
84. each. 
1896 


4,910. NigwERTH. Electro magnetic regulating and actuating mechanism, 


8,906. Аткгхвох and TREHARNE. Electric batteries and appliances con- 
nected therewith. 
9,257. GRAHNER, Electric arc lamps. 


12,910. London. Improvements 
12,911. 
12,933. 
12,935. 
12,936. 


12,944. 
12,945. 


12,967. 
12,974. 


13,049. 


London. Improvements in 


13,100. 


13,107. 
13,109. 


13,117. 


13,154. 
13,164. 


Improvements in construction of 


Salford. Improvements in elec- 


The Bolton improved incandescent elec- 
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. ScHoNBERG. (Administrator of Blahnik, deceased). 
. Lauper. Electrical arc lamps. 

. Pearson ard Goopinc. Electrical thief alarm for vehicles. 

. Scorr. Electric hoists. 

. Street. Electrodes for electrolytic purposes. 

. Віхко. Electric alarm for railway trains and other purposes. 
. GRRENGRASS and роскіха. Electrical accumulators. 

. Baumer. Electric arc lamps. 


. ARMSTRONG and ORLING. Electro - mechanically operated gas. 
lighters and the like. 


. ANDERSEN, Electric arc lamps. 
. Essick. Telegraphy. 
. Sremens Bros. AND Co. (LIMITED), (Siemens and Halske). Process 


and apparatus for the papering of iron sheets for electrical and 
magnetical apparatus. 

. SkcRÉTAN. Arrangements and attachments of electrolytic anodes. 

. Marr. Telephonic transmitters. 

SigMENS Bros. AND Co., LIurrzp (Siemens and Halske). Electric 

meters. 

. KeNDAL. Method of and means for protecting electric lamp 
fittings from damp and corrosion and for preventing short circuiting. 

. Crompton and Fox. Insulating and supporting electric wires 
intended to act as electrical resistances, applicable as radiators of 
heat for cooking, warming and other purposes. 

. REIFGRABER. Printing telegraphy. 

. RkITORABER. Machines for composing and perforating strips to 
represent matter for printing telegraphic transmission. 

. SMITH and GRANVILLE. Electrical relays. 

EsrRADE. Apparatus for controlling electric currents. 

. BuLLIER. Electric furnaces. (Date applied for under Inter- 
national Convention, December 28, 1895.) | 


Arc lamps. 


COMPANIES’ MEETINGS AND REPORTS. 


Callender's Cable and Construction Company (Limited). 


The first annual general meeting of this Company was held on 
Wednesday, at the offices, 90, Cannon-street, London, E.C., Mr. Henry 
Drake presiding. | | 

The SECRETARY (Mr. 8. С. Lambert) read the notice convening the 


meeting. 

The “CHAIRMAN said: Gentlemen, this is the firat meeting of our 
Company since the reconstruction, and it gives me great pleasure to meet you, 
аз we have what the Board think is a very good account to place before you. 
Before making any remarks on the balance-sheet I should like to refer to 
the results we have obtained by the reconstruction of the Company. We 
had two objects in taking that step. One was to secure further capital with 
which to carry on the increased business we were doing, and the other was to 
put our share capital on а footing which would more truly represent its 
velue than in its former condition. The first object we have attained by 
replacing our old terminable debentures, at comparatively high rates of 
interest, with Four and a-Half per Cent. Debenture Stock. The 
amount of this debenture stock issued was £90,000, of which £40,000 
was handed to the holders of the old debentures in exchange 
for their debentures, leaving £50,000 with which to carry on our 
business. That involves an extra expenditure for interest of £1,350 
per annum, 80 that the £50,000 of new working capital cost us 
a little under 29 per cent. only, which I think will be regarded as 
very moderate. Then ак to the second object of the reconstruction. 
You will remember that every shareholder in the oll Company 
received three shares of the new Company of £5 cach in exchange 
for every £10 share held by him in the old Compeny. Since 
this report and balance-sheet have been issued we have received notice 
that the Stock Exchange have granted 4 quotation for those shares, 
and, according to the latest transactions done in them, they were sell- 
ing at £7. 10s. each. Passing to the balance-shect, there are a few 
items to which I desire to call attention. You will observe that 
the trade creditors are put down at £32,246, whereas in the last 
balance-sheet they appeared at £49,768. Now, I think that that is an 
indication of the increased benefit derived from the additional working 
capital. We pay cash for everything, take every discount we can 
get, and the natural result is that the amount due to our creditors 
is very much reduced. On the other side of the balance-sheet we have 
freehold property, buildings, machinery, &c., standing at £102,180, 
as against £71,741 a year ago. That, of course, has naturally increased on 
account of the additional share capital. We propose to write off £3,000 
from this item, so that in the next balance-sheet it will be reduced to 
£69,180. The stock iu hand is very much about the same. The shares in 
other companies (£8,800) —which is the next item—appear at their value at 
the balance-sheet was made up ; but eince then the price of some the time 
of the shares have very much increased, and I have no hesitation in 
saying that this could be realised for several thousands of pounds above 
what they stand at in these accounts. In the last balance-sheet the item 
of expenditure on works in progress stood at £63,045, but in that now 
under consideration the amount, including sundry debtors, is 278, 988. 
That, of course, is а perfectly natural increase, bearing in mind 
the larger business we are now doing. The cash in hand and 
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bills receivable amount to £15,229, as against £4,748 at the 
end of 1895. The only other observation I have to make is 
that there are no acceptances and no bad debts. АП our business is done 
with corporations and big companies, so that we do not know what it is to 
make a bad debt. We propose to apply the profits made last year, which, 
after writing off £3,000 for depreciation of machinery, amounts to 
£13,587, by the payment of a dividend for the year at the rate of 10 per 
cent., of which 4s. has already been paid, and by writing off the amount 
standing against the expenses of reconstruction, namely £3,254, leaving 
£333 to be carried forward. There has been considerable outlay for new 
plant and buildings at the Erith factory. "The fact is, that the business 
has increased 8o much that unless we provided new plant we should be 
unable to cope with it. Some of the buildings are also being renewed 
in a manner that will enable us to carry on the work of the Company with 
a saving of labour, which will naturally help to swell our profits. There is 
nothing further, I think, for me to tay, but Mr. Callender, the Managing 
Director, will make his usual statement as to the business. I may add, how- 
ever, that 1 shall be pleased to answer any questions shareholders may 
deeire to ask. In conclusion, I will move— 


* That the accounts and balance-shect of the Company for the past year as 
laid before the meeting, be received and adopted." 

Lieut.-Col. G. A. ELLIOTT seconded the resolution, which was carried 
unanimously, without discussion. 

Mr. Т. О. CALLENDER (Managing Director): I have very little to say 
on this occasion about the business of the Company. You will no doubt be 
interested to hear that at the present time we have a rush of work. It is 
not a question of getting orders, but of taking the best of those offered to 
из, In fact, we have never been so busy before; and, although several 
departments of the factory at Erith are kept going day and night, we are 
dropping behind in our orders. From one point of view this is a healthy posi- 
tion to be in, but I look forward to the time when some further additions to 
the plant will have to be made so as to enable us to keep right iu the front 
rank of the trade, especially in view of the fact that the electric lighting 
industry, and the cable business especially, is undergoing alteration. Heavier 
cables are being used, thus requiring better and larger machinery for their 
manufacture and 1 may say that we do not intend to let any 
firm get in front of us in regard to the quality of work turned out. 
We are pushing ou now with our rubber factory. It is already at work, 
and we are taking orders for material made by ourselves, but we are not 
perticularly anxious to push it in view of the competition that exists. 
Our own material is increasing in favour with those who have 
the placing of orders. It has always stood verv well, and we have 
held a good position amongst engineers, and I think that during 
the last two years events have proved absolutely the correctneas of the 
statement we have made all along that there is nothing so good for under- 
ground mains as vulcanised bitumen. Wherever we have carried out 
work we have given thorough satisfaction, and we intend to keep 
the quality of our work our principal consideration. We do not lay our- 
selves out to do the cheapest work, but whatever we do will be right —as 
far as we can make it. Our business hag been mostly confined to England, 
although we are doing some work for foreign countries. We find it better 
to stick to business near at hand rather than go abroad for work which, 
besides being more difficult to carry out, cannot be regarded as of so safe a 
character. 

Mr. D. P. McEWEN moved the re-election of Mr. Henry Drake as 
a director. 

Lieut.-Col. ELLIOT seconded, and it was agreed to. 

Mr. W. О. CALLENDER proposed the re-election as a director of 
Mr. McEwen. 

Major W. M. MACKENZIE seconded, and it was also agreed to. 

The auditor (Mr. J. WORLEY) was reappointed, at a fee of £100, and a 
vote of thanks to the Chairman and staff terminated the proceedings. 


Apostoloff Automatic Telephone Parent Syndicate 


(Limited). 


The adjourned meeting of this Syndicate was held on Friday, to discuss 
the proposals for reconstruction, &c., which were submitted to the meet- 
ing held previously, and which were reported in our last issue. It will be 
remembered that the proposals of the Directors were considered sufficiently 
startling to justify the appointment of a Committee. Mr. Max Mar- 
gowski presided. 

Mr. FRED. A. WHITE, representing this Committee, presented a 
report, which stated that the Committee had met the Directors, and 
fully discussed the proposals with reference to the new Company. The 
state of the negotiations with the foreign engineer make it unadvisable 
to go into all the details; but the Committee have arrived at the 
conclusion that the engineer in question occupies a position which 
he would be unlikely to give up unless he were very sure of the suc- 
ceas of his plans for perfecting Mr. Apostoloff's invention. They therefore 
think that the suggested terms of remuneration to him should be sanc- 
tioned on condition of the Company acquiring all his inventions and 
improvements in the same way as it has done those of Mr. Apostoloff ; but 
they suggest modifications in other parts of the scheme. (1) The Syndi- 
dicate to sell for a purchase price of £75,000 to the Company, whose capital 
would be £100, in 400,000 shares of 5s. each. (2) 40,000 shares 
in the new Company, with a face value of £10,000, to be allotted 
to the said engineer ; 48,000 shares, with a face value of £12,000, to be 
е P subscription to e 1 of the Syndicate, in the first 
instante at par, pro rata on their holdings on June 1 last. (3) Of the 
£12,000 во raised £5,000 to be deposited а the bank for the SUN of 
paying a salary of £1,000 for five years to the engineer. £2,000 to pay off 
the liabilities of the Syndicate, and to be received by the Syndicate as part 


purchase price ; £5,000 to beused for working capital. (4) 20,000 shares, 
with a face value of £5,000, to be held in reserve by the new Company, 
these shares to be offered at par ꝓro rata to the shareholders of the Company. 
(5) There would remain a balance of 292,000 shares, with a face value of 
£73,000. Of these, 6,000 shares, or £1,600, to be alloted to the Directors 
of the Syndicate in full satisfaction of all claims for remuneration for their 
services and for secretarial work ; 280,000 shares, with a face value of 
£70,000, to be allotted at once pro rata to the shareholders, the remaining 
shares available being similarly allotted after the completion of the 
liquidation of the Syndicate. (6) Mr. Margowski to be Managing Director 
of the new Company for one year from July 1, 1898, after which he shall 
be re-eligible from year to year. Four other Directors to be elected by 
the shareholders, to hold office for one year. 

Mr. WHITE said the Committee had gone thoroughly into the Com- 
pany’s affairs. The Directors had met the Committee and discussed the 
position, and they had arrived at a good understanding. The question the 
Committee thought it most important to assure itself of was the solidity 
and reality of the situation as regarded the foreiga engineer of whom they 
heard at the last meeting. He found that he himself knew the gentleman 
slightly, and knew him well by reputation, and he could assure the share- 
holders that when they became aware who he was and what the arrange- 
ments were they would be satisfied that his present position was such that if 
he relinquished it it would bea very great guarantee that he saw good reason 
for doing so, and that he would be able to carry out what he hoped and 
expected. The impression of the Committee coucerning the arrangement 
was a favourable one, and, therefore, considering all things, the terms of 
remuneration already stated being the lowest he would take, the Committee 
was of opinion that it would be in the interests of the Company to agree 
to the terms provisionally arranged. With regard to the provision that 
each member should have the option of stating what additional shares he 
would be willing to take, it must be perfectly understood that it meant 
additional to the pro rata quantity to which they were entitled. 
It might happen that some of the present shareholders might not 
apply for their full quota, and in that case it would be open 
for other shareholdera to have those sharer allotted to them. Under 
the arrangement the Chairman would have the opportunity of sub- 
scribing for a very large proportion of the shares. Аз to paragraph 5, the 
sum the Committee suggested should be allotted to the Directors had 
been the subject of some discussion, and this was about the only point on 
which there did not seem to be complete accord. He had left till the last 
the question of the choice of Directora of the new Company. The Chair- 
man was naturally sensitive upon the point that it should be thought by 
the general body of shareholders that there was any difference of interest 
between him, as the largest shareholder, and the rest of the sbare- 
holders, and with that feeling the Committee sympathised. At 
the same time, it could not be denied that when it happened 
that the very largest shareholder was the Managing Director there 
was an amount of power in his hands which should make the 
shareholders assured that they were fairly represented on the Board. 
When the matter came to be considered the Committee thought that 
could best be done by bringing in the principle of the minority vote in 
the way adopted by various public bodies. "Thus, when there were two 
vacancies every shareholder would be able to vote for only one candidate. 

The SECRETARY said that though the Board considered the remunera- 
tion rather small, in order not to interfere with the unanimity of the 
meeting they would say nothing about it. 

Mr. PARKER said he would have been quite willing to agree to the pro- 
posals of the Committee; but he had been asked by Mr. Apostoloff to point 
out that under the terms of agreement with the old Company he was 
appointed technical adviser, with a salary, and also as a Director. He was 
also bound not only to transfer the particular patents held by the Company, 
but also any future improvements he might make in the telephone during 
the next ten years. That was, doubtless, a reasonable condition when Mr. 
Apostoloff was selling his invention to the Company ; but now that the 
patents were taken over by a new Company to which he was not technical 
adviser, it would be unreasonable that he should be any longer bound by 
such а clause. Another clause which would hamper Mr. Apostoloff even 
more was that for the next ten years he was not to be interested in any 
Company connected with the telephone, or to own shares in such а Com- 
pany. On behalf of Mr. Apostoloff, then, he was ready to acquiesce in the 
report of the Committee, and to give every assistance in having it carried 
through, on the understanding that these two provisions should not be 
applicable to the arrangements of the new Company. 

After discussion, it was agreed that the question should be referred to 
Mr. Parker (acting for Mr. Apostoloff), Mr. J. A. White (the solicitor repre- 
senting the Company), with Mr. J. Dixon Gibbs (the electrical engineer) 
as umpire. 

The report of the Committee was then adopted nem. con. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


ANDERSON ELECTRICAL TRACTION SYNDICATE (LIMITED).—This 
Company was registered on June 11, with a capital of £5,000, in £1 
shares, to deal with the patents, patent rights and inventions belonging to 
Christopher Anderson, of Hunslet, near Leeds, for improvements in appa- 
ratus for working electric tramways by means of an underground cable 
contained in a closed circuit, and to carry ou the business of contractors, 
machinists, electrical engineers, electricians and electrical apparatus manu- 
facturers. The first subscribers, with one share each, are: Sir Henry 
Mitchell, Wilfred M. Harris (electrical engineer), Christopher Anderson 
(engineer), G. F. Crowe, Isaac Gould, William C. Dawson, who are the first 
Directors, and Frederick A. Padgett, 
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ELECTRICAL PIONBER SYNDICATE (LIMITED).—This Company was 
rezistered on June 10, with a capital of £10,000, in £50 shares, to carry 
on the business of electricians, electrical and mechanical engineers, manu- 
facturers and workers of and dealers in electricity, motive power and light, 
&c. The first subscribers, with one share eacb, are: John F. Albright, 
Thomas О. Callender, R. E. B. Crompton, John H. Wood ward, Thomas 
Parker, Edmund Howe aud S. Draby. 


PENARTH ELECTRIC LIGHTING COMPANY (LIMITED). — This Company 
was registered on June 10, with a capital of £2,000, in £1 shares, to carry 
on the business of electricians, electrical and mechanical engineers, suppliers 
of electricity, and manufacturers of and dealera in electrical apparatus. 
The first subscribera, with one share each, are : David Duncan, John J. 
Handcock, Harry Cousins, Thomas Morel, Henry J. Siinpson, Llewellen 
Wood and Thomas R. Thompson, who are also the first Directors. 

WOODWARD ELECTRICAL STORAGE BATTERY COMPANY (LIMITED). 
—This Company was registered on June 11, with a capital of £60,000, in 
£l shares, to carry on the business of storage battery mauufacturers, 
manufacturing electricians, engineers, contractors, suppliers of electricity, 
electrical apparatus manufacturers and the general business of an Electric 
Light Power and Supply Company, and to manufacture and supply light- 
ing appliances, electric tramcars, omnibuses, motor сагв and other vehicles 
worked by electric power. The subscribers (with one share each) are: 
H. Woodward (electrician), Arthur Shippey (electrician), Henry Beckett, 
Percy de Metz, Horatio Lach-Szyrma, Percy Mason and Thomas C. 
Berington. ‘The first Directora are to be nominated by subscribers. 


CORLETT ELECTRICAL ENGINEERING COMPANY (LIMITED). —The 
annual return of this Company to May 14 has been filed. The capital is 
£10,000, in £10 shares, of which 620 have been taken up ; 100 are con- 
sidered as paid, and the full amount has been called and £5,200 paid on 
the remainder. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—The 
annual return of this Company to May 27 has been filed. The capital is 
£1,500,000, divided into 66,871 shares of £15 and 66,958 shares of 27. 108. 
each; 64,257 of the former and all the latter have been taken up, and the 
full amount has been called and paid. | 


CITY NOTES. 


== 


MEMORANDA.— Bank rate, 2 per cent. (Мау 15, 1897). Price of silver 
2734. per oz. (June 17). Consols (21 per cent.) 11232— 1124 for money, 
112}§—112\4 for account; 24 per cent. 1041—1044 (June 17). Stock 
Exchange Settling Days: Consols, July 1; Stocks and Sharea Continuation 
Days, June 26 and July 13; Ticket Days, June 28 and July 14 ; Pay Days, 
June 29 and July 15 ; Mining Share Carry-over Days, June 25 and July 12. 


AMERICAN BELL TELEPHONE COMPANY.—This Company declared, оп 
oes last, the regular dividend of 3 per cent., and also 14 per cent. 

mus. 

BRUSH ELECTRICAL ENGINEERING COMPANY (LIMITED).—The trans- 
fer books of this Company's Four and a-Half per Cent. Second Debenture 
Stock will be closed from to day (Friday) to the Ist July inclusive. 


CENTRAL LONDON RAILWAY OCOMPANY.—This Company's transfer 
hooks will be closed from June 21 to June 30 inclusive, for the purpose of 
preparing the interest warrants for the current half-year. 

CHINA AND JAPAN TELEPHONE COMPANY (LIMITED).—The annual 
return of this Company to June 8 has been filed. The capital is £20,000 
in £1 shares, and 14,761 shares have been taken upand issued as fully-paid. 

CITY AND SOUTH LONDON RAILWAY COMPANY.—The traffic returns 
of this Company for the week ended June 13 were £880, against £877 in 
the corresponding week of 1896, an increase of £3. The total receipta 
for the half-year amount to £24,215 against £22,512 for the corresponding 
period of 1896, an increase of £1,873. 

CITY ОР LONDON ELECTRIC LIGHTING COMPANY (LIMITED).— The 
transfer books and register of holders of Debenture stock in this Company 
will be closed from the 21st to 30th inst. inclusive, for the purposs of 
preparing warranta for the interest due July 1. 

COMMERCIAL CABLE COMPANY.—In our issue of June 4, ou page 205, 
an error occurs in the rate of dividend paid on this Company's shares in 
the last fiscal year. This is stated to have been 6} per cent., but should 
read 8 per cent. per annum, made up of four quarterly dividends of 1j per 
cent., and a bonus of 1 per cent. 


EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM- 
PANY (LIMITED).—The annual return of this Company to May 12 has 


been filed. The capital is £3,000,000, in £10 shares, of which 250,000 
have been taken up and paid for in full. 

GREAT NORTHERN TELEGRAPH COMPANY.—Coupons on the shares 
of this Company falling due on July 1 next should be presented at the 
office of Messra. C. J. Hambro and Son, 70, Old Broad-street, London, Е.С. 


GREENWOOD AND BATLEY (LIMITED).—The report of this Company 
for the year to March 31, after writing off £5,000 for depreciation, and 
making a provision of £2,000 for doubtful accounts and allowances, shows 
a net profit of £21,768, or, with balance forward, a sum available of 
£23,272. The Directors recommend payment of a dividend on the Seven 
per Cent. Cumulative Preference shares of 174 per cent.—33 per cent. for 
the second half of 1894-95, 7 per cent. for the year 1895-96, and 7 per 
cent. for the year 1896-97; and a dividend on the Ordinary shares of 24 
per cent. for 1896.97, £1,409 being carried forward. £6,218 has been 
spent during the year in maintaining the efficiency of the working plant, 
buildings and machinery. The works are reported to be fully employed, 
with excellent prospects for the comiug year. 


HASTINGS AND ST. LEONARD’S-ON-SEA ELECTRIC LIGHT COMPANY 
(LIMITED).—An extraordinary meeting of the shareholders of this 
Company was held on Friday last for the purpose of confirming the 
resolution approving the action of the Directors in negotiating a sale of 
the undertaking to the Corporation of Hastings, and authorising them to 
enter into a provisional contract with the Corporation for such sale for 
the sum of £58,000. The Chairman said that since their last meeting 
placards and a circular had been sent round criticising in no mild terms 
the action of the Corporation in proposing to take over the Company's 
business, These tirades smelt very strongly of gas. They could not 
expect that a rival company would be pleased at a possible loss of business. 
Whatever might take place, however, so far as he was concerned, he would 
not dream or listen for one moment to anything except the offer they had 
provisionally accepted. The resolution was then carried. 


LAHMEYER AND CO. (FRANKTORT).— The Directors propose to increase 
the capital from three to four million marks. 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 13th inst. (including Whit- Monday) amounted 
to £1,857. The amount for the corresponding week last year was £1,176. 
Increase £681. 

NATIONAL TELEPHONE COMPANY (LIMITED).— Notice is given that the 
transfer books in respect of this Company's Three and a-Half per Cent. 
Debenture Stock will be closed from the 17th to the 30th inst. inclusive. 


RUSSIA. —A Company has been formed in Brussels, with a capital of 
£240,000, to be known as the Société d'Eclairage Electrique de St. Peters- 
burg, to acquire and exploit the concession granted for the lighting of the 
Russian capital by electricity. 

STOCK EXCHANGE NOTICE.— Application has been made to the Stock 
Exchange Committee to appoint a special settling day in, and grant a 
quotation to, 12,000 shares of the Blackpool and Fleetwood Tramroad 
Company, and to allow 15,000 shares of the Hoyal Electric Company, 
of Montreal, to be quoted in the Official List. 

THE CARBON SYNDICATE (LIMITED).—4At a meeting of this Company 
on May 13 it was resolved that the agreements made between the Company 
and the Carbon Foreign Patents Syndicate (Limited), and between the 
Company and Messrs. Easton, Anderson and Goolden (Limited) be 
approved, and that the unissued capital of the Company be issued as 
follows :—12,500 'Ten per Cent. Preference shares of £1 each, 15,000 Pre- 
fereuce shares of £1 each, ranking par! passu with the existing Preference 
shares, and 22,500 Ordinary shares of £1 each, ranking pari passu with 
the existing Ordinary shares. These resolutions were confirmed at a sub- 
sequent meeting on May 31. 

THE ELECTRIC AND GENERAL INVESTMENT COMPANY (LIMITED).— 
The Directora of this Company have decided to recommend the payment of 
a further dividend on the Ordinary shares at the rate of 40 per cent. per 
annum for the six months to May 31 last, making, with the interim 
dividend at the rate of 10 per cent. per annum, a total of 25 per cent. for 
the year ; and, further, to recommend a dividend of £30 on each Founders’ 
share for the year. The trustees for the Founders’ shares reserve fund 
propose to distribute to the holders of such shares a sum of £20 per share 
for the year out of the proceeds of investments sold and dividends 
received in respect of the Founders’ reserve fund, making, with the 
before-mentioned dividend, a total distribution of £50 on each Founders’ 
share. The dividenda, &c, t» be payable on July 5. The transfer books 
and register of menibers are closed from the 17th inst. to July 2 inclusive. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED). —This 
Company's traffic receipts for the week ended June 11 (after deducting 
17 per cent. of the gross receipts payable to the London Platino- Brazilian 
Telegraph Company, Limited) were £2,051. 


ELECTRICAL COMPANIES' 


SHARE LIST. 


Present | AMOUNT pir BE ор Price к PER Soe 
IVI- EE&'S PRIOR ednesda ENT. URING WEBK 
AMOUNT. guO m | DEAL NAME. JUNE 9. June 16. Yrtpmp.| rbb DUR. | Кире JUNR 2 
ELECTRIC RAILWAYS ano TRAMWAYS. & s. d. Highest | Lowest 
£19,156 £10 80 | Central London Ordinary —................... 9 10 10 103 217 2 June and December 103 | 
143,106 10 1/0 Do. (6 paid) .............. „„ 5 6 5} 31 217 8 " m 6 512 
Stock 114 * South London Railway Con. Ordy. = . .. 58 60 53 62 212 0 | January and July - 5% 53} 
8 419 25 A 56% Perpetual Preference .. = = = = = = = 15) 16 16) 16 $ 6 » 5 hs М” 
187 501 Btock 1Z Do. 4XP tual Debenture = - 187 189 187 13 217 7 | May and November да - 
61,000 10 1/0 | Waterloo and City Ordinary (68 1d) 101 11 1 11} 2 2 8 | June and December 103 - 
87,600 10 8Z Liverpool Overhead Railway rdins еее есе | `$ 128 19 11 121 2 5 0 | February & August is — 
196,000] Stock 4 Do. 6% Deb e 119 114 1i 114 $10 2 | January and July m . 
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Amos Lass NAME ы-ы, aE Wonaeeday, DIVIDEND DUE DURING Wank 

AMOUNT уг a ; JUNE 9, June 16. YIELDED. ENDING JUNE 19. 


Highest Lowest 
TELECRAPHS. | 9 
£923,990 Stock 12/6 An lo-American eee eee ee Oe „„ „ ee тз тә те me te 52 55 4 — 4 a : Feb., May, Aug., Nov 981 х 
£3 038,0 Stock 2 ‚0 Do. Sten — Oe UR — — тә ee ee " 993 д} 10 " "n 9} 9} 
020 Stock os rred . ГРИТ 2 >e = m av 
2 —— £100 4% "African Direct Telegraph E 100 104 N 104 81611 | January and July .. » з 
: 10 ee azon Ielegraph ............... РГТ +. bz 15A 
130,000 10 8/0 an Submarine 15 — 15i i ii : E * Mg and озара 151 Ы 
£75,000 100 5% |* Do. 5 per Cent. Debs. (2nd Series, 1906) . 14 118 1 T 410 5 | 3am, Ape, duly, Uot os c 
19,000,000 $! Comm Cable Capital Stock 173 177 73 17 Are Apr., ' 1042 1531 
£100,000 | Stock 47 Də., 4 per Cent. Debenture Stock .......... 1033 104; 19% 105 2235 i NA ERR 9} ^ 
pe 10 107 W. ess е TTT w » 500 "T ЖОН! tee йз 
6.000 10 . erence r ——— " , y 
12,981 5 2/0 | Direct Spanish (fully paid) .. ——— 34 4 2 a : e April and October .. 2 8 
6,000 5 10 Do. 10 per Cent. Cumulative Preference . 94 10 105% 108 4 8 4 | sanuary and July 5 be 
480,000 £50 4 Do. 43 per Cent. Debentures .. se.. sa.. se.. = 106% - lar 5 5 8 | Jan, Ape. July, Uck 91 5% 
60,710 £0 /6 Direct United States qe 1877 нине па те же LJ | 17 17h 3 14 4 Ы Ыы] ' 72 17 
2 210 6 1 — 8r er Cent. C Cumuls tive "Preference .... 10 10 18 19 8 5 9 ia Š ee . 
А рег umula TEM 
£1 27235 Stock 4 * Do. 4 per Cent. Mort. Debenture Stock (red.) 127 130 128 131 - 1 6 — and November Ж v 
£89,900 £100 | 54 | Do. 5 per Cent. Debentures, 1899... .... ~ ив, ще, ме 00 | 114 9 еу & 1 8 К, 
on .. — om oo ^ 
228.600 Stock | 4 р, сре Cent. Debenture Stock ..........| 198 131 119 132 3 14 February d August — 
£163,600 | 4100 5 * I» c. (Austin. Gov. Sub. Debs. 1900 ..| 101 105 101 105 417 1 ту ап 22 S - 
£120,300 100 b 'Rastorn an 8. — 5 p. Cent. Mor. Dob.,1900 . 101 105 101 105 417 1 ar 21 $ AN 
2800, 100 3 | м De 45 Мо Debentures, 1909 105 108 105 108 3 + 0 e » аі se as 
£200,000 £35 4 us Sub. MEA (regd.)....—..| 107% 110% 1077 1105 - T 9 Мау а fovember i zs 
10 — rete eee +e % „ wt. PY Ы! 
109.500 10 10/0 | Great Northern of Copenbagen ........ 1 = 25 20 25 96 81611 | January, Y, April, сір ж — 
£160,000 100 8 е T М. per Cent. Debs., 1853 нии Series B p p^ p^ іЯ H " T — а tn ted $3 4 
25 o- uropean [S292 ==» за» %Bm˖ на на II I FX Š 
eel ИЕ [eee a оа Tie a 
| 100 4 uropean Те uar. Debs.(r : - 
7111859 8 9 ТЛО... осваае esi беән ане «Vo xd 6% бз 7 8 7 : : 4 0 | April and October., ы. - 
8,881 |£100 Cert.| 50/0 Submarine Cables Truss... ex 50s. cpu. 135 140 185 14 9 Р a” " > А 
15,609 10 6/0 West African Tel as 60 09 69 эз әл чь di 0 * 6 6 E в 5 0 un ä be 
£213,400 100 6% |* Do. ö per Cent. Debentures (red.).....-—| 101 104 101 104 416 9 | March pte > = 
80, 10 2/0 8 ҮҮ ҮҮ —E— аа ве в 9 1 1 LE es June and omber "3 7 
£150,000 100 8% 8 per Cent. Debentures, 1902 „s.e .....-. ux . m Ms — nese — 2 4 
88,821 10 -[6 " West Indie and Panama oo 4 1 là 1 11 а ау 10) Ф 
84,563 10 6/0 Do. 6 per Cent 1st Preference ...........= 10% 11 104 11 5 9 1 " " zx ee 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference 9 10 9 10 6 00 J a ju E 
£80,000 100 5 * Do. брег Cent. Debentures, 1917 ........—| 107 110 107 110 4 10 11 January ам 83 ac ^ 
64,256 15 8 Western and Brazilian ................... ‚эз өө» E 8} 8 81 8 10 10 ay 73 - 
83,129 1 8/0 2 8 L Ordinary —. . = a A H A 416 6 " T xi s. 
. e — ö—— — 3 з»» — " 39 
M| ы» | a hriala aa a a D | ш ош 5f primm с | T 
000 7 *Western Union or u n 101 193 b., , „ . e 
94162280 94108 6 Do. 6 per Cent. Sterling Bonds (red.) 100 106 190 105 51511 | March & September — - 
TELEPHONES, ; E Р, 
44 000 £5 4/0 Chili Telephone (fully paid) ........... — 81 31 81 31 5 6 8 Angus EET м А 
224,850 10 23d. | Consolidated Telephone А & Maintenance xd "^ * ve Y s Ju Y LEE Д к 
28,000 5 4/0 Monte Video OMM * р a. hearin sas 2 2h 2 2% 8 0 0 set ег. асан 612 б1 
434,697 b 30 | National .......... — ei 64 63 64 4 0 0 | February ugu 18 У 
i34 | 6 | 96 | Do 22 бише id 8 haly V бё | ш 
119,284 . 6% Non ve ef. (fallypa " " 108 1 
1,820,471 ida "us V LP Debepture Stock, 34% (red.) Ж“, i^ 105 1e, - : : re? -— Hoe oq a е 
1 еп „ „„ „„ „„ „%„% % % „% „% „% „% „% „% „% „ „ „ „ „ „ „ „„ „„ „ „ „„ „„ bi "ATA А .. E oe 
58, b 4/0 United River Plate сай eh n 84 4 84 e 5 0 0 ow 8 кч " 
£146,788 | Stock 5% Do. ö per Cent. Debenture Stock (red. )--.-| 100 105 100 415 8 
ELECTRICITY SUPPLY COMPANIES. $ EOM S * 
210,00 : 437 Birmingham аон, Supply (fully paid) ......... e e$ des 3; = 
£50, .. r . d 17 9° | Febrdery .. co.cc: 

40,000 | #10 | 14/0 ри London Electric Lighting (tatiy paid) ee p nm len ME Ii H 173 
40, 10 6% 6% Cumulative Pref. (fully paid) i j 3 151 136 РИ ре Detember F a 
£450,000 Stock 57 Do. 5% Debenture Stock (rod. J 181 Е 1s T 2 210 N 13,% 183 
80,000 b 3/6 bicis Cross & Strand Electricity Supply Corp. . 13] 14 9 A "t e 
20,000 5 - Do. 4} per Cent. Preference ................ 6% 6} Ге х y and July " әм 

07.200 | ии 55 Do. — por Gau: hig (P860) xaccnevnca 91 10 9) ^ 10 210 o | March 917 912 
14,000 Chelsea Electricity Supply Ordinary .......... y T * 
£60,000 EUR 45% |* Do. fis Dotenture ES. i i zn па, 1 y ч 318 8 | June and December iby, їз: 
£22,476 = County of London & Brus v u ly ) : * arch & Septe 15 15 

10,00 10 6/0 Do 6% Cumulative Preference. » 15 15 15 T: 317 5 | March & September 154, Жам 
10,000 10 2/0 Do. issued at 2 prem. ((аЦу paid) 14 15 1 9 * " " 2 2 
111,000 - -- London Electric Supply Ordinary .......... — : ! 4 at d . F "s 
48, | .. Do. Preference .... е 22 ns 17; 17 
49,900 3 6/0 макорон сүзгү" Supply Ordinary >. ~ 15] t 7 } Н i 218 5 | April and рте zi 13} “ M 
12,500 .. ро ssued at 2 prem. (27 and prem, paid) . 22 ” ' | * b 
£220,000 | Stock | 44% Do. 44% Deb. Stock Firat Mortgage ........| 120 194 120 ae 3 i 0 4б s December 15} 151 
"rm | " 80 Noting HII! leotrie OFDM зла ovo eo mea zi д T : 115 g^ 210 0. | March. .. e om М е 
975 00 | .. Rand ect 6 6% % — ‚ 0 % „ „ "50832992828 К 16 — = 
i il and October — 
£154,000 100 43% |*Royal Elec. Co., of Montreal 44% ist Mort. Debs.| 102 164 102 104 4 7 0 | Apr 16 15 
19,980 - се * and Pall Mall Electric Ordinary Td 16} 16} i : : : February & August 1 is 
20,000 7 per Cent. Prefer ene L ds - = 
£50,000 | Stock 4% |* Do. 4per Cent. Debenture Stock (red. .... 101 107 104 13 814 9 1755 као ee 1t] 154 
67,900 | 5 6/0 | Westminster Electric Supply (faily ра!й).......‚ 14 151 l4} 15} 218 1 | March & : 
| ELECTRIC MANUFACTURING, A COMPANIES. | 
win | 4 : n Brush Electrical Engineering .. Schiss sees a 11 t 11 - - is - 
90, 2 Do. брег Сеп ef. Non-Cumulative ...... vs — | а 
£125,000 | Stock 43 Do. 4% per Cent. Perpstual Брат Stock} 104 108 105 10 441 DOE а Augus и - 
£76,770 | Btock | 45% Do. 2nd Debenture Stock (red.) 95 93 95 99 4 12 11 une ani i 2 
10,000 | — £10 .. | British Aluminium Ordinary .................... ss єл д W 8 
20,000 10 M Do. 77 Cumula ive Preference . ........... — — — LT —— 
200,000 | 1 "M Castner-Kellner Alkali Co. (16s. Datüly 3:41 222825 4 1h 1 1 as — 1, 1 
23,150 | 5 8/0 | Crompton and Co., 7 per Cent. Cumulative Pref . 1 24 1 2 — — і e 
£32,850 100 57 Do. БУ First Mortgage Debentures (red.).... 90 95 9) 95 5 6 8 | January and July .. — * 
89,261 5 1/6 | Edison and Swan United (“ A" Swan) (£3 paid) 2 23 2 23 6 0 0 | February & August 23 11 
17,139 | 5 2/6 Das) (60 Цу. есенна тешет». 34 13 3} 44 5.11 0 T NN .. - 
£100,000 Stock 44% |* Do. 447 Mortgage Debenture chide (red.) . 105 110 105 110 4 110 | June and December a mM 
110,000 | £i 2/0 | Electric Constructiobn n 18 11 1 14 6 à 8 | February & August 11 111 
16,348 - 7 Do. гри went. ышан Pil ee ens s “hy 1 11 4 6 2 | August. 54 + 
91,195 10% Elmore's Patent Copper Depositing . m.. — > -- .. | — — 
10,000 10 14/0 W. T. Henley's Telegraph Works Ordinary ...... 18} 193 184 19} 5 2 7 | February & August 19} 194 
8,000 10 7/0 . 7 r Cent. Preference .... | 18h — 194 181 194 314 7 Т n L - 
£50,000 Stock 414 Do. 44% Mortgage Debentare Stock (red. E 108 113 108 113 3 11 3 " Т Oi Z 
60,000 £10 15/0 India Rubber. Gutta Percha, &c., Works .. 20h 213 200 213 413 0 » " 21557 21 
800,000 100 4% Do. 4% First Mortgage Debentures (red. * 104 107 104 107 814 9 Maron & September * $4 
87,850 12 24/0 “Telegraph Construction and Maintenance ........ 86 39 36 39 412 4 | March and July. .. 38 861 
£150,000 100 5% Do. брег Cent. Bonds (red.] 189 103 106 103 106 414 9 | January and July . as ub 
22,500 £5 8/6 | Willans and Robinson Ordinary............. аа si 8 81 8] 4 0 0 | April and October. EN 
22,500 &5 3/0 Do. 6% Cumulative Preference 7 7 7 74 3 6 8 * * 71 x 
100,000 Stock 44% |* Do. 4}% First Mort. Deb. Stock (fully paid) .. = 106 10 105 107 4 4 1 | Мау and November 107 1054 
* In calculating the yleld on this security, 3 has been made for accrued Interest, but not for redemption, 
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BRUSH INDUCTOR g 
ALTERNATOR | 


(MORDEX’S PATENT). 


DURABILITY GUARANTEED, 

NO MOVING COIL WHATEVER. 
HIGH EFFICIENCY. 

PERFECT PARALLEL WORKING. — ei 
WILL STAND SHORT-CIRCUITING,-— — 5 


8,58, 5, 5,585,588, 


The Leading Machine on the ү" — 
Continent. í > 
* 
Send for Lists to— 
THE BRUSH ELECTRICAL — бй. cas a 
' LONDON, Е.С. 
| ELECTRICAL PATENTS. JOHNSON & PHILLIPS 


Mr. J. 6. LORRAIN, ` M.Inst.E,E., M.Inst.M.E., Fellow of the Chartered 
NORFOLK HOUSE, NORFOLK STREET, STRAND токтон: ж.а. 14, UNION COURT, OLD BROAD STREET, E.C., and CHARLTON, KENT. 
NDBOO ost free on application, gives Full Information - - — 


to — — A p the Eel points of the Patent MAKERS of the most Modern Machines for 
( Telegrams : Борай London.“) 
— — = CABLE MAKING | CABLE LAYING 
R A 
"AN STRANDING | BRAIDING 


M 


TAPING | WINDING 
COMPOUNDING LAPPING 
RUBBER, SILK & COTTON COVERING. 


S H E ETS ULL : "NE lis ӯ 4 
ТОВЕ$ E 
RODS i No alterati Fit " L all t f boil Used at Electric Stations 
a» NO Aalleration. it any bearer and a ypes of bolIers. sed at Electric Stations, 
STAPLES | = ске ана of Roam: сок E вате as ordinary bars. 


MOSSES & MI err 
CHISWELL S7 LONDONECI If You Want 
bliss s det | A PLATING OR DEPOSITING PLANT 


ES 1 во то 


e осие lett fan CARL OPPERMANN, 


à d jJ Has been proved by the highest authorities to 2, Wynyatt Street, Clerkenwell, E. C. 
1 be the Most Efficient in the Market, 
LIGHTING AND PLATING DYNAMOS IN STOCK, 


4 y О MATTH EWS & YATES, £ Б Also all REQUISITES for PLATERS, including Anodes & Chemicals. 


Swinton, ps re vp dade SEND STAMP FOR PAMPHLET AND CATALOGUE. 
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MESS S er ... ——— 
THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
CONNEOTIONS. 


таю 


EASTERN TELEGRAPH COMPANY 


IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN. 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
| 50 7 TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to оре, „ , Gibraltar, Malta, Egypt, Aden, 

ndia. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (dupiicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 

. and Manila. )J ү 
Telegrams should be sent from the Company’s Stations— 
LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S. W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANCHESTER-—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW —141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, шошо, Smyrna, Ohio, Syra, Oandia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, зоа M расе дао; Santa Maura, Tinos, Andros, Zea, and 
e Greek Islands. 


This Company' S Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


ding Tel from Postal Stations ©“ ээ all tultous] 
"a fare skould bo taken to mark hm. V LA HA STERN, Merio Pota Antibot 
Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 


37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES: 
Winchester House, 50, Old Broad Street, E. O. "^ A. By Order, GEORGE DRAPER, Secretary, 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECLED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 

MENTS, OHINA, MANILA, COOHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use cf INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System cf Control which is exercised 
over every Message. 


Messages are accepted ab the Company's Offices— 
LONDON: 18, Old Broad Street, E. O., 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.G. 
LIVERPOOL: African House, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. 


Where receipts are given gratis for the ch es made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout ө Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED ~ VIA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Vis.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDEEWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., Б.О. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


aV DEL ANY OOLOUR OR TINT. 
à BLE AT ANY TIME. * өн! STEAMERS, YAOMTS (insido or outside LAMP-POSTS % and Risctrio), 
and for ALL PURPOGES where а cad cua washable surface is essen Анну in of rough w 
THE INDESTRUCTIBLE PAINT resists the action of acids and alkalies. E 3 per tai Gittins. &o 
LASTS WELL WHERB OTHER PAINTS ARE, USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, бе. 
BROWNING’S PRESERVATIVE ANTI-FOULING GOMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "ior camp Walls. - 


Prevents decay and makes perfectly ерюн Stone, Marble, Brick, Cement, Plaster, Ac. The only solution used on OLEOPATRA’S NEEDLE 
which has been preserved by it 18 YEARS. І — 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIONS— 


VN 3Q9vu1 


‚ OLEOPATIA NEEDLE `- 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: '' WEATHERPROOF LONDON." 
i Duncan Wallet and Co., 
E р =, S S EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirite, Teas, Coffees. Go., in Bond. 
GRATEFUL—C OMFORTING, 774, FENCHURCH STREET, LONDON, F. C. 


Special Arrangements made for supply of Telegraph Stations & Cable Steamers abroad. 


Messrs. D. W & Co. sup ply Provisions and Bonded Stores to the CABLE STEAMERS 
of vA eet AN THT 1 so to VARIOUS STATIONS of the EASTERN, EASTERN 
AND SOUTH AFRICAN, and EASTERN EXTENSION, AU STRALÁSIA, AND 


CHINA TELEGRAPH COMPANIES, and are терме to execute orders оп specially 
favourable етта on shortest notice. Telephone No. 502 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.’s ROYAL MAIL STREAMERS, DUCAL LINE, CLAN LINE, NATIONAL 
LINE, STAR NAVIGATION C0., Messrs, GEORGE THOMPSON & C0., Messrs. LAMPORT & HOLT, Messrs, MILBURN & CO., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION C0., and other large Fleets of Steam and Sailing Vessels. Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sont in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, e GARFORD $T, LONDON, Е. 


TELEGRAPHIC ADDRESS: " KIRKALDY LONDON." 
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THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, s. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, ити, о 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


00000000000006 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, ' 


| EAST OOAST. 
ZANZIBAR. SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay) MOMBASA 
BAGAMOYO. DAR-ES-SALAAM,’ 


WEST COAST. 


BRITISH | | PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKBY. 
SIERRA LEONE, ROLANA: GRAND oven 
ACCRA. р | KOTONOU (Porto Novo). 
LAGOS ЕВА GABOON. 
: S. THOME. WHYDAH. 
BRASS. LOANDA. 
BONNY. BENGUELLA. CUL LA 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tarifa and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, E. C. 
By ordor 
Н. E. PLANE, Secretary, GEORGE DRAPER, Secretary, I. OAMBBOOE, Secretary, 
Avzioaxn Dingot Parese Company, EASTERN AND з= Arrican TELEGRAPH West Arsican ТЕгкекАРН Company, 
OMP ANY, ` 
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THE me SUBMARINE TELEGRAPH COMPANY, Ln. 
THE WESTERN + BRAZILIAN TELEGRAPH C0., Irm. 


HE above Companies connect the t the Continent Е of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 


Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co., Lid., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Оо. Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira 88 
Cape Verde Islands—St. Vincent 
St. Iago 


Brazil— Pernambuco 
„ АП other Stations 
Uruguay— All Stations 


Tarif- Cards, Books of Forms, and all 
Companies. Messages should be marked 


Argentine Republic—All Stations .. 
Paraguay—All Stations 

Bolivia—All Stations . 
Ohili—All Stations 
Peru—All Stations 


0000006 


information can be obtained at the Head Offices of the 
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“Via Eastern.” 


By Оврев, 


RIOHABD OOLLETT, Secretary, 


Brazwiay Вовмавтив Тагкевағи Oo., Ү:новветик Hovss, Ор Broan STREET. 
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me “COMMERCIAL.” .. 


THE LEADING ATLANTIC CABLE COMPANY. SR 


Ae А6616 OCEAN 


б BERMUOS 


ае дыплём 


— 


mx GREAT SUBMARINE AND LAND TELECRAPH SYSTEM. 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The '* COMMERCIAL'S ” THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Paoiflo Railway Telegraphs 
for all important places In Canada, from the Atlantio to the Paolflo; the ONLY COMPANY having Lines in British Columbia. The “COMMERCIAL” Company's 
Cables landing in New York City and near Boston oonneot with its OWN SYSTEM of Land Lines, reaching all parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION VIA COMMERCIAL," OR USE THE COMPANY'S GLOBE TRADE MARK FORMS. 


t 


GENERAL OFFICE : BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, E.C. FREDK. WARD, MANAGER IN ENGLAND. 
BARING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


HEAD OFFICE: 253, BROADWAY, NEW YORK, U.S.A. 
JOHN W. MACKAY, PRESIDENT. JA GEO. d. WARD, VicE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, Secretary. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


| DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for | 


ALL POINTS in MEXIOO and OENTRAL and SOUTH АМЕНІОА. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


“Via Western Union.” Ub char) 5 


The Offi f the C 
in Great Briain are - 252. GRESHAM HOUSE, OLD BROAD STREET, LONDON, E. o. 


in Great Britain are— 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, E.C. 2, NORTHUMBERLAND AVENUE, LONDON, W.C. | 1, PANMURE STREET, DUNDEE. 

21, ROYAL EXCHANGE, LONDON, E.C. Ab, EXCHANGE BUILDINGS, LIVERPOOL. 106, GEORGE STREET, EDINBURGH. 

1 Е DON, Е.С. BACKHALL CHAMBERS, BALDWIN ST., BRISTOL. | EXCHANGR BUILDINGS, LEITH. 

EFFINGHAM HOUSE, ARUNDEL 8T., STRAND, | 29, GORDON STREET, GLASGOW. 7, ROYAL EXCHANGE, BANE ST., MANCHESTER 
LONDON, W. O. 10, FORSTER SQUARE, BRADFORD. 1, SIDE, NEWCASTLE-ON.TYNE. 
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EVERSHED & VIGNOLES, Ltd., 


| Weedfield Werks, Harrow Read, 
ee * DOROTHEA, "A—— | L ONDO N, ИУ. 


Telephone Мо. 7064. 
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CONNOLLY BROTHERS, Ld. 


BLACKLEY, MANCHESTER. 


Telephone No. 2361. Telegraphic Address: CONNOLLY’S BLACKLEY. 


INSULATED WIRE and CABLE MANUFACTURERS. Sole Manufacturers of BLACKLEY TAPE, 
Agent for BIRMINGHAM District 


(Including WARWICK, WORCESTER, and STAFFORDSHIRE South of the Potteries), 


| TH CAL SUPPLY STORES, 
S. JEVON — эин s CR 


A STOCK of the LEADING SIZES kept at above address. 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 


Every requisite for the above, including Dynamos, Steam Engines, Boilers, 
and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., mowworcs, MANCHESTER. 


Сї 
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DAVEY, PAXMAN & CO., Colchester, 


Engineers and Boilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS OF Engines of all Sizes up to 1 ,500 h. p. The “ECONOMIC” Boiler is one of the best 
pee —— — - steam generators before the public not only 
= for Efficiency but for Economy and Dura. 
' bility. This Boiler contains particularly 
good features and high qualities, and is 
BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELECTRIC LIGHTING STATIONS, 
, MILLS and FACTORIES &c., WITH GREAT 
| SUCCESS. 


Portable and Semi-Portable Engines. 
Semi-Fixed Engines and Boers: 
Horizontal Engines. 

Vertical Engines and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines. 

Horizontal Winding Engines. 


o ў ; sai д: — | | Cornish, Lancashire, ‘‘ Essex," Vertical, Looo- 
Air Compressers. motive, “Eoonomic,’’ Safety, Water-Tube, 
Compound Portable & Semi-Portable Engines їйє) 102: | Marine, and other Bollers 


Vertical Hoisting Engines and Rollers. 
Compound Semi-Fixed Engines and Boilers. 


| D. P. & CO. ARE MAKERS OF HICH-GLASS STEAM 
Compound Horizontal Fixed Engines. | 


BOILERS OF EVERY DESCRIPTION. 
ALL RIVET HOLES DRILLED. 


Telegraph Address: ‘‘PAXMAN,COLCHESTER.  Paxman's Patent ‘‘Eoonomioc” Steam Boiler. “BOILERS MADE UP TO 20010, WORKING PRESSURE 
Catalogue and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & GO., Engineers, COLCHESTER. 


London Office: 78, QUEEN VICTORIA STREET, E.C. 


\ 
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NOTES. 


Tae hard cake of custom serves a very useful purpose, 
but, like all things mundane, it has its drawbacks. It would 
seem to be inevitable that all customs, good or bad, should 
survive for many years, sometimes for many generations, 
their day of genuine utility and significance. 


In this year of general awakening to the great possibilities 
of the British Empire, who can be found to captiously weigh 
and measure and grudge the honours allotted to those who 
have extended, defended and governed. But one would wish 
that there had been a more intelligent appreciation of the 
part played by science and engineering, and more especially 
by electrical science and electrical engineering, in rendering 
practieally possible the realisation of the inspiring idea of 
imperial federation. It may be doubted whether the Vic- 
torian Era will be remembered for this achievement or for 
that achievement, and great as is the chance of error when 
contemporaries venture to predict what feature of their short 
day will leave the most enduring imprint upon the sands of 
time, we hazard the prediction that the past sixty years will 
stand out prominently in history as the period in which 
electrical science was revolutionised, and as the reign which 
witnessed not only the very birth of the practical application 
of electricity, but an extension so marvellous that to-day 
eivilisation—nay, the whole inhabited globe—would feel the 
shock if suddenly deprived of the ability to make electrical use 
of the forces of Nature. 


Tue Army and the Navy are indeed needed for the 
defence of Greater Britain, but electrical science and 
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electrical engineering strengthen the material bonds of 
the Empire to an extent which it is diffieult to exaggerate. 
And yet in the long list of Jubilee honours is there 
one single name truly representative of electrical science 
or electrical engineering? А keen taste for “honours” 
is in the individual nearly wholly ignoble; the individual 
for his own self-respect had best affect to scorn delights 
and live laborious days,’’ even if he does not at heart 
entirely do so. But in the desire of the members of a 
scientific profession to see their leaders publicly honoured 
there is nothing to be ashamed of. Our Empire has been 
won by force of arms, enterprise and energy, but in these days 
science can no longer be treated as a mere humble ancillary ; 
it is needed to maintain and fully utilise what has been won | 
and the sooner this fact is recognised in high quarters the 
better for all concerned. 


—P— 


Bur to descend from generals to particulars. Submarine 
telegraphy has been honoured in the person of the late Sir 
JohN PENDER's eldest son, Mr. James PENDER, who has received 
a baronetcy. This, it seems to us, is a most timely honour. 
The services of Indian telegraphists are recognised by 
conferring a C.I.E. upon Messrs. С. H. Hrvworps and 
B. Tram. Friwcn, respectively Director-General of Indian 
Telegraphs and Director-in-Chief of the Indo-European 
Telegraph Department. Presumably also the promotion of 
Mr. Sanprorp FLEMNG to the rank of K.C.M.G. is in the 
nature of а recognition of his enthusiastic and persistent 
advocacy of а Paeific cable. The nearest approach to a sign 
that electrical science is known to exist is the well-won 
knighthood conferred on Mr. Скоокез, whose splendid work 
in the field of electricity would alone entitle him to homour, 
though, as а matter of fact, his life's labours have been more 
spectroscopic than electrical. Further, there appears in the 
long list of honours the names of three astronomers, one 
science teacher, one chemist and two civil engineers, Mr. J. 
Wotre Barry, who has received a K.C.B., and Mr. ALEXANDER 
BIN NIE, who is now a knight. Such is the meagre record. Із 
it because the modesty of electricians and engineers is invin- 
cible? Be the cause what it may, they can perhaps console 
themselves with the thought that the official world“ knows 


nothing of its greatest men.“ 
— dá 


Tur famous telegraph line from Srinagar to Gilgit, which 
called forth some well-merited encomiums at the time of its 
construction soon after the Chitral campaign,. has now fur- 
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nished another tale of courage and endurance, the like of 
which is seldom read except in the annals of warfare, or in 
the peaceful pursuits of mountaineering, where danger is 
sought for danger’s sake, and common risks incurred as the 
price of common pleasures. The tragic incident on the Burzil 
Pass, full details of which are recounted in our columns this 
week, bears a wholly different character, representing as it 
does а simple-hearted devotion in the cause of civilisation, and 
a fidelity inspired more by responsibility and duty than by 
love of adventure or of glory. Our informant does not give 
us the name and nationality of the leader of the party, but 
whoever the Telegraph Master may be, he seems to have 
well deserved the heroic assistance which he certainly received 
at the hands of at least one native follower. 


Dr. J. A. FLEMINNG's interesting and useful Paper ор ‘“ А 
Method of Determining Magnetic Hysteresis Loss in Straight 
Iron Strips" unfortunately came up so late for reading at the 
last meeting of the Physical Society that no time was left for 
discussing it. We should like to have heard the opinion 
of “ practicians " regarding the utility of Dr. FrEwrwc's 
method for testing dynamo and transformer iron, and that of 
theoretical men regarding the extremely curious coincidence 
of the two mean ordinates important to the test. That the 
square root of the mean square of the induction should 
be localised on precisely the same part of the test-bar as is 
the l:6th root of the mean 1:6th power seemed so astonish- 
ing as to suggest something more than mere fortuity; 
but we have since ascertained that the two mean ordinates, 
although practically coincident, are not absolutely so. Having 
regard to the fact that the test coil will necessarily occupy а 
finite portion of the length of the test bar, the lack of absolute 
coincidence does not vitiate the result, since both mean ordi- 
nates will pass through the space occupied by the coil. In 
regard to the practical utility of this method of testing iron 
for hysteresis, we shall be better able to pronounce an opinion 
after we have had an opportunity to peruse the Paper; but 
the requisite high degrees of induction with an open-ended 
air-core magnetising coil would seem not improbably an 
obstacle in the way of its application to conditions frequently 


obtaining in practice. 
— — 


WE reprint this week an abstract of Mr. Jeremian HEap's 
interesting Paper on ‘‘Charging Open-Hearth Furnaces by 
Machinery, read at the last meeting of the Iron and Steel 
Institute. We have already commented to some extent upon 
this Paper, which is mainly an account of the Wellman electric 
charging machine. The discussion which followed its reading 
was of unusual length, and was adorned by the presence of a 
number of American ironmasters, who gave enthusiastic 
testimony to the advantages of the electric method of 
charging steel furnaces. Several adverse speeches were made, 
but it is noteworthy that these were exclusively confined to 
iron and steel manufacturers, who had neither used nor seen 
the Wellman machine, and who were apparently profoundly 
ignorant of the capabilities of the electric motor. Whenever 
& new process or method is advocated that will cheapen or 
improve any manufacture, there arises the customary army of 
z oakers, who want to be told how it is known that the new 


process wil pay ? And when they are pointed to success in 
America, or elsewhere, they ask: How do you know that 
what is successful in America is going to be any use over 
here? To such people the electric motor, and anything else 
to which they were not accustomed in childhood, із in its 
infancy," and its adoption fraught with danger. 

CosrLY labour has supplied the principal stimulus to 
American manufacturers to adopt automatic and other labour- 
saving devices. By the use of the Wellman machine the cost 
of labour in steel manufacture has been reduced from 2s. 64, 
to 1s. 8d. per ton of ingots; so that, to employ Mr. Hean’s 
significant phraseology, “ the use of the machine converts the 
advantage we have hitherto had in England over our American 
competitors, in cost of labour, to a similar advantage to them 
over us." Considering how flexible is the use of electric 
power, it is a matter for surprise that it has received so little 
use in our iron and steel works. Occasionally one hears of 
its adoption for lighting sheds and yards, and still more 
rarely we find it used on a crane or machine tool of some 
description ; but none of the Great British iron and steel 
manufacturers have yet adopted the plan, so common in 
America, of erecting an electric power station upon their 
works, and distributing the power therefrom to all the yards 
and buildings, for lighting and motive power purposes 
generally. Mr. Winpsor Ricwarps sounded a timely note of 
warning, when he told the Iron and Steel Institute that we, 
in this country, must not be so slow to adopt improvements, if 
we really wish to maintain our place in the forefront of the 
engineering and metallurgical industries. 


THERE would seem to be some probability that those who 
are interested in municipal electrical enterprise will soon be 
entertained by an edifying, and maybe instructing, duel between 
the Electric Lighting and Tramway Committees of the Glas- 
gow Town Council. The facts are as follows: Glasgow 
municipalised the electric supply business in 1898, and about 
a year later performed the same operation upon the tramways. 
At that time the Tramway Committee firmly set its face 
against any form of mechanical traction; to-day, after pro- 
longed hesitancy, the Committee appears to be on the brink 
of generally adopting electric cars. Meanwhile the Electric 
Lighting Committee has been in a measure postponing the 
detailed consideration of large extensions pending the final 
decision of the Tramway Committee as to mechanical traction. 
One can well imagine, therefore, the strained relations which 
must now exist between these two Committees, in view of the 
refusal of the tramway section of the Town Council to take 
current from the electrical section of the same body. At a 
recent meeting of the Glasgow Corporation Councillor MacLAx, 
in moving the adoption of the minutes of the Electric 
Lighting Committee, expressed regret that the Tramway 
Committee had not seen their way to accept the offer of the 
Committee, but had decided to generate their own electricity.“ 
The leyality of this proposal was called into question by several 
speakers, and Sir Jaues Marwick, the Town Clerk, gave utter- 
ance to the following oracular statement:—‘‘ He understood 
there was an important question to be raised in the Town 
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Council as to the competency of one department depriving 
another department of its administration. He hoped nothing 
would be done until the legality and propriety of that had 
been considered carefully and deliberately by the Town 
Council.” 


„саре 

Untess Scotch law is in this respect very different to that 
obtaining south of the Tweed, or unless Glasgow rejoices in 
some peculiar local law of its own, it is scarcely conceivable 
that there can be any question as to the complete legality of 
the proposed procedure of the Tramway Committee. As to 
propriety—well, that is largely a matter of £. s. d. and local 
sentiment. Ifthe Tramway Committee has good reason for 
believing that it can supply itself with electrical units at the 
rate of 14d. it has no business to buy them at 2d. or 8d. It 
would not dare do so if the vendor were & company. Why 
should it waste the ratepayers’ money ‘‘to save appear- 
ances”? Glasgow, we know, is an unco’ guid city, and a great 
stickler for propriety—at least in the realm of art—but we 
cannot help thinking that unless the two Committees can come 
to terms, the business instincts of the Glasgow City Fathers 
will conquer their antipathy to anything savouring of impro- 
priety. The strange spectacle of one Committee boycotting 
the wares of another Committee would be amply compensated 
for by a reduction of, say, 25 per cent. in the annual bill for 


electrical energy for tramway purposes. 
— . —— 9————————————- 


King's College. — On Monday next the annual dinner of old 
students of this College will take place at the Holborn 
Restaurant, Lord Kelvin presiding. 

Institution of Junior Engineers. — On Saturday, July 3rd, 
the members of this Institution visit the engineering labora- 
tories, &c., of Cambridge University by invitation of Prof. 
J. A. Ewing. Train leaves Liverpool-street (G. E. R.) at 
2:30 p. m. 

Cable Interruptions and Repairs.— 

Date of Interruption. Date of Repair. 


Puerto Plata Martinique Dec. 19, 1895. 

Obidos— Parint ins ... Dec. 7, 1896 ... — 
Grenada— Trinidad ....... ....... June 2,1897 .. — 
Medan— Penang June 16, 1897 ... June 20, 1897. 


Shoreditch.— Lord Kelvin will open the Shoreditch central 
station on Monday afternoon next, at 2:30 p.m. In the 
evening there will be a banquet at the Shoreditch Town Hall 
io celebrate the event. We gave some advance information 
with regard to this interesting undertaking in our issue of 
September 4, 1896. 

Naval Issue of The Indian and Eastern Engineer.”—Our 
contemporary has succeeded in getting together a Jubilee 
number, which is not merely a mass of heavy paper, high- 
class typography, and pretty pictures, but which contains an 
exceedingly well-written and informative article, 18 pages 
long, оп “ The Naval Review of 1897." Even the bird's eye 
view of the Fleet at Spithead is not altogether without 
educational value. 

Physical Society —A meeting of the Physical Society will 
be held at 5 o’clock this afternoon, at the rooms of the 
Chemical Society, in Burlington House, W. The following 
Papers are down for reading: (1) “ А New Theory of the 
Earth's Magnetism,” by Mr. Sutherland; (2) ‘‘ Experiments 
in Critical Phenomena,’ by Dr. Kuenen; (3) “Оп the 
Attenuation of Electric Waves in Wires,” by Dr. Barton, and 
“Оп the Steady Motion of an Electrified Ellipsoid,“ by Mr. 
G. F. C. Searle. 

Obituary.--It is with great regret that we announce the 
death of Mr. Lavington E. Fletcher, on Monday, the 14th 
inst. Mr. Fletcher was well known in engineering circles as 
the chief engineer of the Manchester Steam Users’ Associa- 
tion, and by his able and persistent efforts during the 35 years 


of his connection with that useful body he did much to raise 
the standard of boiler construction and inspection. His death, 
at the age of 75 years, will be lamented by a very extensive 
circle of friends. 

Sir John Pender Memorial Fund.—The amount received to 
date in connection with this fund is £7,596, of which 
the Committee have allocated £5,000 to the endowment of 
University College, London. A sum not exceeding £500 is to be 
devoted to two marble busts of the late Sir John Pender, one 
of which it is hoped will be placed in the National Portrait 
Gallery. On July 2nd the public inauguration of the University 
College Fund will take place in the Botanical Theatre of 
University College at 4 p.m. The chair will be taken by 
the Marquis of Tweeddale, and it is expected that the gift 
wil be acknowledged by Lord Reay and Dr. Fleming on 
behalf of the College. It is hoped that a large and influential 
gathering will be present on this occasion. Mr. Onslow Ford’s 
bust of the late Sir John Pender will be on view, and Lord 
Kelvin is expected to be present and to speak. 


The Properties of Simple Cathode Rays.—In a recent com- 
munication to the Académie des Sciences (see The Flectrician, 
May 21, p. 111), M. Deslandres had much to say with regard to 
the complex character of the cathode ray. More recently he has 
published a communication entitled ** The Properties of Simple 
Cathode Rays: their Relation to Simple Electrical Oscilla- 
tions" (Comptes Rendus, Vol. CXXIV., р. 1,297). M. Des- 
landres first of all investigated the cathodic spectra of Al.Zn.Cu. 
and Ag. Не found the spectra identical though the intensi- 
ties were different, aluminium radiating the most powerfully. 
On the other hand M. Deslandres found that the mode of 
exciting the tube caused considerable difference in the spectra. 
He investigated the cathodic spectrum with the tube excited 
by simple electrical oscillations. For this purpose a Tesla- 
d'Arsonval apparatus was used, comprising a Rubinkorff coil, 
a condenser with spark micrometer, and an oil transformer. 
With a suitably regulated condenser and spark-gap M. Des- 
landres was able to obtain a cathodic spectrum having only a 
single fine line, much deflected. If the spark-gap was then 
inereased the line broadened and then divided, then the lines 
contracted together and became а fine, single line, slightly 
less deflectable than the first. M. Deslandres concludes from 
these observations that a monochromatic ” 
generated by simple electrical oscillations. 


Plate-Built Flywheels.—An interesting feature of the engin 
at the power station of the Syracuse (N.Y.) Rapid Transit 
Company is the use in them of plate-steel flywheels. Each 
wheel is made of a large number of rolled plate segments 
bolted together. The speed is 80 revolutions per minute. 
The total weight of the flywheel is distributed approximately 
as follows:—Centre cast iron, 20,000lb.; web, 30,000lb. ; 
rim, 50, 000lb.; making a total of 100,0001b. The hub is 7ft. 
in diameter, with 22in. bore, and is fitted at one side with 
brackets to hold the armature of eine 800-kilowatt generator. 
To the centre of this hub are connected the web plates, 16 
in number on each side, or a total of 32, extending to 
the extreme outside diameter of the wheel. These plates 
are lin. in thickness, and are faced along their edges so 
as to form a good joint. Outside of these seginents 
are two circular plates, bolted through each segment by 
five 1lin. bolts, and through both plate and hub by three 
2lin. bolts. The segments are braced by truss pieces lin. in 
thickness by 8in., held in the centre by two 1310. cross bolts 
which aet as struts. "The centre of the rim between the web 
plates consists of eleven lin. plates, each 7ft. tin. long and 22in. 
deep, joining on the ends. Each plate covers six joints of other 
plates, and no joints oceur where the web plates join. Outside 
of the web plates surrounding the rim is a strip of lin. plate, 
12in. in depth, riveted through the rim every 12in., and outside 
this is another strip of lin. plate, bin. in depth, also riveted 
through the rim. The rims of the wheels were turned down 
after the wheels were assembled on the shaft. То accomplish 
this a circular internal rack was bolted to one side of the wheel, 
and the wheel was then slowly revolved against a turning tool. 


Electric Driving in Factories.—At the recent meeting of the 


cathode ray is 


American Society of Mechanical Engineers, at Hartford, 
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Conn., а Paper was read by Prof. Dugald С. Jackson, on 
“ Electrical Equipment for General Factory Purposes." The 
following in the substance of the author's remarks on this 
subject: 

* The experience, taken as a whole, in all the establishments from 
which I have been fortunate enough to receive information shows that for 
plants using not leas than 100 н.р. electrical transmission is so much more 
satisfactory and economical that it is a misfortune for a new manu- 
facturing plant, except under very exceptional conditions, to be constructed 
with any type of transmission except the electric. The electric 
equipment should be such that crane motors can be operated from 
the generators and transmission wires which are laid down for the 
regular factory power distribution, and, for the best results, the generator 
should also be adapted for the purpose of factory lighting. These condi- 
tions are fulfilled by either a 220-volt continuous-current system, using 
compound-wouud generators, or by a properly designed polyphase alternat- 
ing current system. In the average manufacturing establishment the 
former seems to promise the best results, though more experience with the 
latter may prove it to give equally satisfactory results. The 220-volt con- 
tinuous-current plant allows the use of 220-volt incandescent lamps con- 
nected directly between the positive and negative transmission wires, or 
arc lamps may be used in sets of four. The status of electrical transmis- 

ion in plants already built and equipped with mechanical trans- 
mission is more complex. Establishments which turn ont heavy pro- 
ducts, such as locomotive works, engine works, boiler works, machine 
tool works, iron mills, &c., profit so much by electrical cranes that 
an electric plant is an invaluable accessory. It is, then, & natural step to do 
away with the counter-shafts and belta running to the larger tools, which 
may be equipped for driving by electric motors and placed in more con- 
venient positions with reference to handling the product. This change 
commonly results in a large reduction of the coat of manufacturing, and if 
carried out with caution and judgment is invariably satisfactory. А some- 
what similar condition exists in establishments which turn out а bulky 
roduct, such as agricultural works carriage works, &c. "The convenient 
arrangement of machinery which may be gained by ueing electric motors adds 
materially to the product that can be put through such a shop, or largely 
reduces the transmission losses caused by quarter-turn belta, bevel gearing, 
&c. In the case of a plant of this type, upon which careful and complete tests 
have lately been made by two of my students, it is shown that the actual saving 
of power, attendance and repairs now lost in great quarter-turn belts and 
other features usual in the mechanical tranamission system of à somewhat 
Scattered agricultural works, would nearly рау the annual sum necessary to 
cause a change of the old system into an electrical system to be profitable ; 
while additional convenience in the location of tools, immunity from 
expensive stoppages due to injured belts, &c., and the advantage of satis- 
factory illumination gained from the power generator would give a large 
margin of profit upon the expense of putting in the electrical plant. 
Establishments which turn out a lighter and less bulky product gain less 
in convenience from the electric-power, but there are numerous industries 
in which the cleanliness resulting from the suppression of shafts and belts 
is of the greatest moment. In these the electrical transmission may be 
made a great money saver, as is shown by the experience of its users." 


The Queen's Message.—The Queen's Message to Her 
People was despatched from Buckingham Palace at 11 
minutes after 11, before noon, the arrangements at the 
Palace being under the personal control and direction of 
Mr. Н. С. Fischer, C.M.G., of the Post Office. The apparatus 
employed consisted of a sounder and key, with a switch 
placed in circuit to allow of the current being sent froma 
“push.” Simultaneously with the manipulation of this push,” 
the Queen’s message, which up to the instant of despatch had 
been kept a profound secret, was forwarded. It consisted 
of the following words: From my heart I thank my 
beloved people. May God bless them. Үстонл R. and I." 
On the system of the Eastern Telegraph Company and its 
immediate allies, the message circulated to the following 
centres, all lines having been previously cleared for the 
purpose: Aecra, Adelaide, Bathurst, Bonny, Brisbane, Cape 
Town, Cyprus, Gibraltar, Hobart, Hong Kong, Labuan, 
Lagos, Malta, Mauritius, Melbourne, Montevideo, Pernam- 
buco, Perth, Pietermaritzburg, Seychelles, Sierra Leone, 
Singapore, Sydney, Wellington, Zanzibar, and to several 
other places, such as Fiji, by post for the end of the journey. 
Owing, however, to the proceedings having commenced some 
few minutes earlier than expected, the signal to clear the 
line only preceded the actual telegram by а very few seconds— 
certainly not more than ten. Notwithstanding this drawback, 
which with less perfect organisation might have jeopardised 
the success of the entire experiment, every answer was 
within Buckingham Palace on the return of Her Majesty 
at the completion of her tour. The exact times of receipt, 
with the respective lengths of the messages, cannot fail 
to be interesting, and are as follows: (1) Straits Settle- 
ments, 11:35, 42 words; (2) Labuan, 11:36, 19 words; 
(3) Hong Kong, 11:44, 76 words; (4) Malta, 11:49, 80 words; 
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(5) Cape Town, 11:55, 86 words; (6) Sychelles, 11:55, 27 


words; (7) Mauritius, 12:5, 55 words; (8) Lagos, 12:8, 59 
words; (9) Sierra Leone, 12:9, 11 words; (10) Gibraltar, 
12:16, 48 words; (11) Adelaide, 12:17, 28 words; (12) Mel- 
bourne, 12:18, 21 words; (18) Adelaide, 12:25, 67 words; 
(14) Nicosia, 12:85, 81 words; (15) Perth, 12:35, 90 words; 
(16) Bonny, 12:86, 12 words; 927 New Zealand, 12:87, 
24 words; (18) Sydney, 12:40, 22 words; (19) Hobart, 
12:43, 87 words; (20) Bathurst, 12:55, 17 words; (21) 
Zanzibar, 1:1, 89 words; (22) Pietermaritzburg, 1:16, 
65 words; (28) Brisbane, 1:18, 35 words. Thus the time 
occupied by Her Majesty in traversing the metropolis was 
co-incident with that in which her message was received and 
responded to from the uttermost parts of the Empire; and 
when it is remembered that no foreknowledge existed as to 
what the original message would contain, and that the replies 
had to be composed and prepared after its delivery to the res- 
pective addressees, the world has one more object lesson in 
the influence of submarine telegraphy in binding together 
Her Majesty’s widely scattered dominions. 


Electricity in Mining.—A Paper on “ Electric Mining in 
the Rocky Mountain Region," by Irving Hale, and another 
on ‘‘ Additions to the Power Plant of the Standard Consoli- 
dated Mining Company," by Robert G. Brown, were read at 
the Colorado meeting of the American Institute of Mining Engi- 
neers. *'In the discussion which followed these Papers," says 
the Engineering News, some interesting points were brought 
out. Mr. Brown, in speaking of the plant of the Standard Com- 
pany, pointed out several errors of design to be avoided. The 
first relates to the too common insufficient carrying capacity 
of the rheostat used with the hoist. In constant running, 
with frequent starts and stops, the rheostat carries a great 
part of the current at times and the heating is so tremendous 
that at the Bodie mines it is necessary to stop hoisting for & 
time to allow the rheostat to cool off. The failure to establish а 
suitable air-cushion at the end of the pipe line also gave trouble. 
A quick throb can be felt in this pipe, caused by throwing 
off the motor in the mines 12 miles away. Sufficiently 
accurate data are wanting, says Mr. Brown, for comparing the 
relative advantages of electricity and compressed air. The 
Standard Company could not run without the aid of electricity ; 
but, on the other hand, at the North Star Mine they compress 
air directly by the use of an 18ft. Pelton wheel, trangmit the 
power a short distance, апа then employ air reheated to 350° 
or 400°, and thus obtain a high efficiency at a low expenditure 
of heat. The simple transmission cost per horse-power would 
be a controlling consideration in cases of transmission for 
many miles; but, says Mr. Brown, when it is a question of 
concentrating the power at one place, or carrying power from 
water at the foot of a hill to the top of it, a mile or so away, 
it is by no means a foregone conclusion that electricity does 
cheaper or more satisfactory work than compressed air. 
Mr. Julian A. Kebler, of Denver, said that he had recently put 
in an electric plant in the Rouse Coal Mine, which was originally 
opened by a slope descending ona grade of 5 per cent. When 
the mine was first operated, the slack, or fine coal, was un- 
salable, and the cost of fuel was not considered ; but after the 
steam had been carried 2,000ft. the use of an air compressor 
became necessary. More water was encountered, and a second 
and then a third compressor was installed ; but finally, when 
they were pumping 600 gallons a minute through 4,000ft. of 
pipe and up a vertical lift of 100ft., an electric plant was put 
in place. Several reasons combined to bring about this later 
change. The air from the three compressors was being 
carried through two 4in. pipes, and the supply pipes were thus 
too small. Further, the slack was now salable, and a more 
economical pumping plant was demanded. It was a question 
of either putting in more compressors and larger pipes or of 
trying electricity. А compound, condensing, high-speed engine 
was coupled directly to the dynamo, and motors were put in 
to run not only the pumps but also the fans, screens and the 
machine shop. In this case, said Mr. Kebler, the use of com- 
pressed air under the most adverse circumstances was compared 
with electricity under very favourable conditions, but the same: 
amount of work was now done with 5 tons of coal that with. 
compressed air consumed from 35 to 40 tons." 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer D'ALRE.] 


The Mercury Arc.—The cadmium lines in the visible 
spectrum have lately gained in importance chiefly in con- 
sequence of Michelson's cotnparison of the metre with their 
wave-length. They also fill up some inconvenient gaps in the 
series of brilliant mercury lines which have been made avail- 
able by the mercury arc lamp devised by Arons. But it is 
diffoult to obtain these additional lines at great intensity. 
The flame spectrum is feeble, the spark spectrum is too inter- 
mittent, and the aro between cadmium poles is destroyed 
in a few seconds by fusion and oxidation. Arons himself 
tried to work his lamp with a Cd. amalgam, but failed 
owing to the extremely rapid oxidation of the substance. 
Е. Gumlich has, however, succeeded in working the 
Arons arc lamp with a 5 or 10 per cent. cadmium 
amalgam. The tube he used is shown in the diagram. 


The amalgam is purified and introduced into the funnel T, 
filtered by the constriction A and collected in the bulb K. 
Any trace of oxide is retained at A, which is subsequently 
melted off. The side tube D leads to the air pump. The 
poles are put close together so as to be able to start the 
arc by inclining the tube till contact is established. The 
amalgam electrodes are connected in circuit by fused-in 
platinum wires. The cathode shows considerable disturbance 
while the arc is in action, and any amalgam spurted up 
adheres to the walls and forms an opaque layer. Gumlich 
therefore places a plate of silvered glass at R at 45deg. to the 
axis of the tube, which projects the light along the tube. The 
current used was 8 amperes at 65 volts. The red cadmium 
line is very intense, and has the advantage of simplicity over 
the double D line. Similarly successful experiments were 
made with zinc amalgam, but not with potassium or tin. 
[Сомисн, Zschr. f. Instrum, June.] 


Oscillations by Resonance.—The oscillations excited in a 
resonator are one of the forms into which the energy received 
by it is transformed. The other form is Joulean heat. The 
two forms are essentially different in their dependence upon 
the incident energy, and the neglect of the oscillation form 
leads to serious errors. When the incident oscillations are 
slow, the damping due to resistance is excessive. As the fre- 
quency increases this damping becomes less, and the transfor- 
mation of the incident waves into resonant oscillations 
becomes the chief feature in the disposal of the energy. In 
Hertzian oscillations, when the wires are not very thin, the 
damping due to resonant oscillations is greater than that due 
to Joulean waste. But it does not follow that the damping 
due to radiation increases with the frequency in every case. 
It depends upon a variety of circumstances. It is well known 
that the theoretical amplitude of a resonator in strict unison 
and without internal friction is infinite. This obvious error 
is due to the neglect of the damping by radiation. M. Planck 
has investigated the theory of this damping from first prin- 
ciples, and gives his results in a complete mathematical form. 


[PLAxck, Wied. Ann., 60 4, pp. 677—599, 1897.] 
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Oscillating Charges.—The oscillatory charge of condensers 
which is the converse of the oscillatory discharge, has been 
studied by Robb and Tallqvist. More recently U. Seiler has 
extended Tallqvist's method and range of observations, and 
has observed oscillations of & perfectly sinusoidal character. 
A Helmholtz pendulum interrupter was used in order to close 
the circuit for a very short and definite interval. But instead 
of making contact by the pendulum, which leads to vibrations 
and their attendant irregularities, Seiler charged by making 
the pendulum break a short circuit, and then interrupted the 
charge by breaking the condenser circuit. When the resist- 
ance, capacity and self-induction are small this can be done 
without sparking. The method may be advantageously used 
for the measurement of self-inductions. 

Seiler, Pied. Ann. 60, 5, pp. 30-54, 1897.] 


Variable Impedance. —The formula governing the continuous 
or oscillatory character of a discharge is considerably extended 
by M. Pétroviteh, who studies the case in which the capacity, 
resistance, and self-induction of the circuit vary in any assigned 
manner. It might have been expected that the ordinary impe- 
dance law is replaced by one of much greater complication. 
The new differential equation arrived at is 

1 К d R,d з 

M CL (т, M" log L) 16 " dt log L) ' 
which is remarkably simple, comsidering the very indefinite 
nature of the premises. For every interval of time in which 
the above function is negative the charge of the conductor 
cannot change its sign more than once. Before and after this 
change the discharge is eontinuous. If the function is positive 


the discharge is oscillatory. 
{P&trovircn, Journ. de Phys., May, 1897.) 


Electrolytic Iron.—The properties of electrolytic iron depend 
upon the composition of the electrolyte and the current den- 
sity, which influence the amount of hydrogen contained in 
the deposit. With a bath rich in sal-ammoniac and a current 
density of about 0°04 amperes per square centimetre, the elec- 
trolytic iron obtained contains about 0°145 per cent. of 
hydrogen. This is analogous to a cast iron containing 1°74 
per cent. of carbon. Weighed in petroleum, its density is 
found to be 7:824. Its resistance is somewhat difficult to 
determine, as the deposit is too brittle to be drawn into wires 
of uniform section. But if the cathode is first coated with 
iron and then with copper as well, and its resistance is deter- 
mined in all the three states, the resistance of the iron may be 
found by subtraction, and the resistivity can be computed 
from the weight and the density. The temperature coefficient 
may be determined in a somewhat similar manner by deposit- 
ing the iron upon copper and determining the coefficient before 
and after deposition. АП this has been done by L. Houlle- 
vigue. He finds the magnetic properties of this iron hydride 
to be intermediate between those of soft steel and tempered 
steel. He comes to the conclusion that the analogy between 
the hydrides and the carbides of iron is perfect, and that their 
properties depend more upon the construction of the molecule 
than upon the nature of the substance associated with the iron 

[Но vLLEVIGUE, Journ, de Phys., May, 1897.] 


Falmouth Magnetic Observatory.—The report for 1896 is just 
out. It gives the usual tables, together with a list of disturb- 
ances and of quiet days. The mean declination was 18475 W., 
the inclination 67°5’0, and the horizontal force 0:18554. 

[Proc. Roy. Soc., No. 571}. 


...... 


An Electrolytic Trouble. — Тһе extraordinary spectacle of a 
fountain of water springing from the top of an electric tram- 
way pole has been witnessed in Detroit. When a gang of 
men were set to work to discover the occasion of the pheno- 
menon, in the course of time they came to a waterpipe which 
ran beneath the pole. This had been eaten through by elec- 
trolysis, and the water burst through, entered the hollow ring- 
trolley pole, and having nowhere else to go, came out at the 
top. 
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PHYSICAL THEORIES--1837-97. 


Great advances have been made in physical theory since 
1887. No entire revolution of the scientific view of Nature 
has occurred at all comparable with the one that Newton 
inaugurated by proving that the same physical laws applied 
to bodies terrestrial and to bodies celestial; but many ques- 
tions that perplexed men in 1887 have been settled, and in 
the discovery of the principle of the conservation of energy, of 
the second law of thermodynamics, and of the function of the 
ether as the source of electric and magnetic force, we have 
discoveries of the very first order. 

In making a review of the advances in theory that have 
occurred within the last 60 years it is convenient to divide 
the domain of physics into the five branches of: I., General 
Physics; IL, Sound; IIL, Heat; IV., Light; and V., Elec- 
tricity and Magnetism. 


I. General Physics.—The most notable advance in our view 


of natural phenomena that has occurred since 1887 is un- 
doubtedly the appreciation of the universal applicability of 
the principle of the conservation of energy. Until Joule, 
Mayer, Helmholtz and their co-workers had proved that heat 
was a form of energy, and that the principle of the conserva- 
tion of energy was applicable to every natural process—from 
the rubbing of our hands to warm them to the production of 
thought—the forces of Nature had been commonly divided 
into two branches, those to which, like gravitation, the prin- 
ciple of the conservation of energy could be applied, and 
destructive forces, like friction, to which this principle could 
not be applied. There was a general belief in the impossi- 
bility of producing perpetual motion—.e., in the impossibility 
of the existence of constructive forces which might create 
work—but there was no doubt about the destruction of work 
by friction. Even before 1837, no doubt some few, like 
Carnot, foresaw what was coming. Carnot, who died in 
1882, writes in a manuscript published in 1878: “ Ор peut 
dont poser en thése général que la puissance motrice est en 
quantité invariable dans la nature, qu'elle n'est jamais, à 
proprement parler, ni produit, ni détruit. A la vérité, elle 
change de forme, c'est-à-dire qu'elle produit tantôt un genre 
de mouvement, tantót un autre; mais elle n'est jamais 
anéantie." But the visions of prophets can hardly be credited 
to the science of their age, and we look in vain through the 
scientific works and papers before 1837 for any serious appre- 
eiation of what was coming within the succeeding decade. 

Аз а consequence of the universal acceptance of the kinetic 
theory of heat, the theory of gases has been entirely revolu- 
tionised. Books, articles, papers written 60 years ago agree 
in speaking of gases as of molecules kept apart by the 
repulsive power of heat. Sir J. Herschell ( Discourses on 
Natural Philosophy"), writing in 1831, says: ‘‘The particles 
of air are mutually elastic and have a tendency to recede from 
one another, which can only be counteracted by force, and 
therefore is itself a force of the repulsive kind." It is remark- 
able how, notwithstanding the gradual growth of belief in 
heat being a mode of motion, the possibility of the pressure 
of gases being due to impacts of the molecules, an idea then 
more than a century old, seems to have been overlooked. Sir 
J. Herschell would, it is presumed, have called the centrifugal 
force of the moon which is ‘counteracted’ by the force of 
gravitation “© а force of the repulsive kind.” 

Dr. Lardner in his book on heat speaks of evaporation as only 
lately proved not to be due to a chemical combination between 
the air and the evaporating liquid, and there is evidence that 
scientific men were at pains to explain that the three states of 
solid, liquid and gas are not differences of kind, though some 
philosophers speak of chemical combinations between matter 
and heat, evidently with reference to changes of state. In 
connection with modern theories of solution and with cases in 
which the nature of the superincumbent gas does seriously 
affect the «mount of vapour required to saturate а given space, 
these old theorics of evaporation are of interest. 

If ever a satisfactory vortex theory of matter and the ether 
is evolved, the beginning of vortex theory by Helmholtz and 
others will be looked upon as one of the most far-reaching 


advances that has been made within this reign. It seems not 
impossible that it may be a foundation for a dynamical theory 
of the universe. 

II. Sound.—There have been no advances in the theory of 
sound at all approaching those in other branches of physical 
science; Helmholtz’s work on the theory of concord and 
discord is the most notable advance. 

III. Heat.—At the beginning of the period under review 
the scientific world was divided between the holders of the 
material and kinetic theories of heat. The publications of the 
time speak of the question as quite undecided ; some incline 
to one side, some to the other. Rumford and Davy are cited 
as the apostles of the kinetic theory, but the whole body of 
authoritative conservativism is on the other side. 

Sir J. Herschell, in his ** Discourses on Natural Philosophy” 
eos places Heat” in the chapters On the Imponderable 

orms of Matter,” and says of it: ©. there is scarcely 
any physieal agent of which we have so imperfect а know- 
ledge, whose intimate nature is more hidden, or whose laws 
are of such delicate and difficult investigation." He says that 
the existence of latent heat and of differences in specific heats 
* gre the chief reasons for regarding heat as a material sub- 
stance in a more decided manner than light, with which in its 
radiant state it holds so close an analogy." Of the theory 
that heat is nothing more but a rapid vibratory or rotatory 
motion in the ultimate particles of bodies heated," he remarks 
that its advocates give “а singularly ingenious train of 
mechanical reasoning to show that there is nothing contradic- 
tory to sound mechanical principles in such a doctrine." Dr. 
Lardner, in his work on Heat, speaks of the change of 
temperature accompanying expansion as а curious phenomenon 
that is unexplained, and considers the nature of latent heat as 
quite obscure. One of the difficulties he assigns to the 
** vibratory theory of heat" is that it requires such “acute 
powers of the mind to apprehend its force, or even to under- 
stand any of its principles." Young, however, was quite clear 
that ** the circumstances respecting the production 
of heat by friction, appear to afford an unanswerable confuta- 
iion of the whole of this doctrine" of the material nature 
of heat. 

In the ‘‘Encyclopedia Metropolitana" (1815), Rev. Fras. 
Lunn writes: It is not possible to conceive how, if heat be 
a property of matter it can be propagated across a vacuum. 
The identity of heat and light is yet far from being 
established.” 

In the Encyclopædia Britannica,” seventh edition (1842), 
it is stated: Тһе most generally received opinion is that heat, 
or caloric, is а material agent of а peculiar nature, highly 
attenuated . . . ." 

The other theory (of molecular motions) was adopted by 
Rumford to explain his curious experiments on the com- 
munication of heat by friction. This opinion, however, seems 
vague and unsatisfactory.” 

The nature of radiant heat was a great stumbling block. 
Sir J. Herschell and others continually recur to the experi- 
ments proving that heat and light radiations can be separated. 
The difference between the distribution of heat in the spectra 
produced by prisms formed of different materials is attributed, 
not to the different absorbing powers of the prisms for different 
radiations, but to their refraction for heat and light differing. 
Again and again one comes across statements that there are 
rays of light which have no heat. Sir J. Herschell says: 
„The laws of the radiation of heat have been found 
to present strong analogies with that of light in some respects 
and singular differences in others . . they are not iden- 
tical with each other, Sir William Herschell having shown by 
decisive experiments, verified by those of Sir H. Englefield, 
that there exist in the solar beam both rays of heat which are 
non-luminous and rays of light which have no heating power. 
The heat radiated by terrestrial bodies and by bodies obscurely 
hot, by whatever means they have acquired their heat (even 
by exposure to the sun’s rays), differs very materially from 
solar heat in their power of penetrating transparent sub- 
stances.” The parenthesis discloses a curious idea that seems 
to hover in his mind that solar heat differs in some essential 
manner from terrestrial heat, and that the difference would be 
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preserved after being absorbed by a body, somewhat after the 
manner that one would expect the liquid squeezed from a 
sponge soaked in water to differ from that coming from one 
soaked in alcohol. Dr. Lardner speaks of the chemical rays 
as “© utterly destitute of the heating principle.“ 

A remarkable result of the entire absence in all these 
writers of the conception of the conservation of energy is 
that they hardly ever consider how much work can be done 
by the processes they describe. In the consideration of steam 
engines, of course, there is a general underlying question, 
which, however, the writers of the time do not seem to have 
fully appreciated, as to the amount of power that can be pro- 
duced by the expenditure of & given quantity of coal; but 
they do not seem to see that there is, in the nature of things, 
any limit to this power. Carnot had produced his great work 
in 1827, but there is no mention of his name in any article 
or Paper that I have come across. Black and De Pampour 
are quoted; but the greatness of the question that Carnot 
attacked seems to have entirely escaped appreciation in 
England til Lord Kelvin called the attention of scientific 
men here to its transcendent importance. 


IV. Light.—In 1837 the battle between the corpuscular 
and the undulatory theories of light still raged. The most 
thoughtful men were, no doubt, by this time convinced of 
the truth of the undulatory theory. The work of Young 
and Fresnel was considered decisive. But still many great 
names were arrayed on the side of Newton. In 1881 Sir J. 
Herschell, after describing the triumphs of Young and 
Fresnel, says: ‘Still, it is by no means impossible that 
the Newtonian theory of light, if cultivated with equal 

diligence with the Huygenian, might lead to an equally 
plausible explanation of phenomena now regarded as beyond 
its reach.” In 1834, however, Prof. Baden Powell, of Oxford, 
speaks of the undulatory theory as proved, but in 1881 
Brewster merely speaks of it as gaining ground. Peter 
Barlow, in the Encyclopedia Metropolitana,” ‘ Optics” 
(1845), says: ‘‘Comparing these hypotheses (the Newtonian and 
Huygenian) on all sides, there can be no question that the 
preference is due to Newton”; but in the same Encyclopedia 
Sir J. Herschell, in his article on Light,” strongly advocates 
the undulatory theory. Thus the battle raged in those days 
where peace reigns now. There were no suggestions as to the 
connection between light and electromagnetism that attracted 
any serious attention. Savary had inferred from the way in 
which needles were magnetised in opposite directions accord- 
ing to the thickness of surrounding foil and with the charge of 
the Leydens discharged near them that “electricity was pro- 
pagated in waves, and in the Encyclopedia Metropolitana ” 
it is stated that Oersted in one of his works considers light to 
be а succession of electric sparks or а series of decompositions 
and recompositions of an electric fluid. These vague sugges- 
tions do not seem to have produced any effect on the science 
of the time, and we may consequently claim the whole of the 
electromagnetic theory of light as the product of the Victorian 
age. 

The cause of the dark lines in the solar spectrum was quite 
unknown. Prof. Jas. Forbes made experiments during an 
annular eclipse to find if there were any change in the lines due 
to the absorption of the solar atmosphere being greater near 
the sun's limb, but could see no change, and concludes that 
* the sun's atmosphere is in no way concerned with the pro- 
duetion of the singular phenomenon of the existence of dark 
lines in the solar spectrum“ (Roy. Soc. Proc., June 2, 1886). 

The cause of phosphorescence was very obscurely understood, 
though, indeed, that may bo still said of it. In the Encyclo- 
р Britannica,” seventh edition, 1842, it is stated that 

. Desaignes considered that Phosphorescence is produced by 
a particular fluid, which is set in motion by light, by heat, by 
electricity, and by friction, and that it is dissipated by over- 
heating or too long exposure to light." 

Mr. Pearsall, who made a large number of experiments on 
the phosphorescence produced by electric discharges and by 
heating bodies, and who observed that after being highly heated 
sunlight could not restore its phosphorescence to fluorspar, 
but that electric discharges could, held the view that elec- 
iricity was generally concerned in producing phosphorescence. 


He seemed to think that in the case of an arc light it was 
the electricity that was efficient, rather than the light. He 
thought that electricity changed the structure of bodies, which, 
when heated, return to their original structure, and during 
this return the vibrations produce light (Journal of Royal 
Institution, Vol. I.), a most reasonable theory according to 
our present lights. 


V. Flectricity and Magnetism.—In electricity and magnetism 
the only theories that were generally held in 1887 were those 
of subtle fluids."  Ampére's theory of magnetism was gain- 
ing ground, but still most of the authorities speak in terms of 
а theory implying magnetic fluids. The only reference I can 
find to any other theory of magnetism is (‘‘ Encyclopedia 
Britannica," seventh edition, 1842) to one of Descartes and 
Euler. They considered that magnetism was due to canals 
and valves that admitted or obstructed the subtle matter to 
which they ascribe magnetism. Of this the writer says that 
this and other unmentioned theories “ аге too ridiculous to 
deserve any notice in the present state of science.“ 

Sir J. Herschell says (** Discourse on Natural Philosophy "") 
that students were beginning to leave the study of cats' backs, 
&c., for more important observations. He remarks that it 
is highly probable that we are still ignorant of many interest- 
ing features in electrical science," but he does not seem 
dissatisfied with the theory. All the phenomena н 
are explicable on the supposition that electricity consists in 
a rare, subtle and highly elastic fluid. ’ Whether 
it has weight is a question of such delicacy that no 
direct experiments have yet enabled us to decide it; but at all 
events its inertia, compared with its elastic force, must be 
considered excessively small.’’ As the cause of the heat pro- 
duced when gases are compressed was not well understood, 
Sir J. Herschell has a curious and interesting suggested 
analogy between the disturbance of equilibrium of these two 
* subtle fluids." 

“The most obscure part of the subject is, no doubt, the 
original mode of disturbance of electrical equilibrium, by 
which electricity is excited in the first instance." He 
describes how we may disturb mechanically the equilibrium 
of heat, and how air may be “drained of its heat" by com- 
pressing it and then letting it escape, and seems to consider 
that this may be analogous to the way in which disturbance 
of electrical equilibrium takes place by contact. In this he 
has anyway struck at one of the most obscure and important 
difficulties that still confront us. 

Faraday was propounding his theory of electric action by 
means of contiguous particles, which has since developed into 
the ethereal theory of electromagnetic action. His views were, 
however, at this stage, confined to an action from particle to 
particle of matter across the intervening space. He is so well 
satisfied with the perfection of the vacua of those days that he 
expressly claims that the action might be across а vacuum 
from particle to particle half an inch off.“ Hence we may 
claim for this reign the whole of the modern theory that 
electromagnetic actions are due to the ether. 

The nature of electromotive force, or, as it was then called, 
electric “intensity, was very obscurely appreciated in 
England. 

The vagueness of ideas as to ** intensity” of currents may 
be judged from Faraday's statement (153 1), that the same 
quantity of electricity may pass in the same time, in at the same 
surface, into the same decomposing body in the same state, and yet, 
differing in intensity, will decompose in one case and in the other 
not." He thought that if the source had sufficient intensity“ 
you could always decompose with it, even though the current 
were reduced to be the same as with a less “ intense source 
would produee no decomposition. Не does not say he 
made the experiment, but he is evidently very vague as to 
what sort of thing the “ intensity” of a current is, and looks 
upon it as a thing, like the rate of vibration of а kind of 
light, that would be preserved by the current throughout the 
circuit. 

Thus а number of cells **exalts that peculiar property of the 
current which we endeavour to express by the term 
“ intensity." Again whatever intensity may be (and that 


must depend of course upon the nature of electricity, whether 
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it consists of a fluid or fluids, or of vibrations of an ether, or 
any other kind or condition of matter).“ 

Ohm had written his memorable Paper in 1827, but in 1837 
Lenz, in Taylor's “ Scientific Memoirs complains that Ohm’s 
work was unknown in England and France, and shows that 
the contradictory results of Barlow, Ritchie, Davy, Bequerel, 
&c., were all due to badly-conducted experiments. Even as 
late as 1889 Lenz defends Ohm’s law in the Polytechnic 
Journal, Vol. I., p. 805, saying: The rejection of this simple 
proposition has produced innumerable errors in the conclu- 
sions drawn from experiments.” When Faraday was hazy 
about such things, is it to be wondered that we find that 
Rev. William Ritchie (Royal Society Proceedings, 1887, p. 488) 
** shows that the formula of Ohen (sic), expressive of the con- 
ducting powers of wires and of the resistances which they 
offer to currents of voltaic electricity, is an approximation to 
the truth only in the case of feeble currents, and that with the 
same metal the conducting powers are not as the lengths of 
the wires?” The heat developed he, however, finds to be as 
the square of the intensity of the current and directly as the 
resistance. Mr. Barlow is still bolder, and (Phil. Mag., 1887, 
р. 3) maintains that it is absurd to suppose that we could 
increase the strength of a current indefinitely by enlarging 
our conductors, and quotes a number of his own experiments 
to prove that the resistance of a wire varies as the square root 
of its length. 

Dr. M‘Gauley (British Association Reports, 1836, p. 28) holds 
that “ galvanic excitement” did not consist in a transmission 
of electricity at all, but in an arrangement of the particles of 
the conductor. His reasons, however, are very bad; but the 
breaking away from all previous authority is interesting. 

Prof. Ritchie (Phil. Mag., 1836) and Prof. Henry (British 
Association Report, 1887) both call attention to the necessity 
of supposing that there is inertia connected with the electric 
current, but they evidently look for it in the electricity, and 
not in the accompanying magnetism. Prof. Henry’s experi- 
ment is interesting in view of modern observations of trans- 
mission of electromagnetic waves, for he observed, when a 
spark was given to a small ball fastened to the end of a long 
wire, that the whole wire became luminous. Не did not, 
however, remark any loops and nodes. 

Faraday had discovered electromagnetic induction and 
magnetos had been made, but dynamos were unknown. In 
1887 one authority speaks of a magneto as an arrangement 
whose expense must be considerable and whose power can 
never be great." Telegraphy was unknown, for it was only in 
1888 that Ampère suggested making a telegraph with one 
wire for each letter of the alphabet. In 1837 Dr. Ritchie 
(Phil. Mag.) shows that there is a limit to the magnetisation 
of iron, and that a closed iron circuit can be more strongly 
magnetised than an open one. 

A matter that strikes any modern reader of the scientific 
literature of the time of William IV. is the total absence of 
any reference to what we now call absolute measurements. The 
introduction of this idea during the succeeding decade and the 
discovery of the principle of the conservation of energy have 
wrought immense changes in our methods of describing and 
attacking physical problems. In the early Victorian literature 
there still linger ideas founded on what is or is not 
“natural”: а relic of medievalism. For example, Dr. Ritchie 
(Phil. Mag., 1837) says: It is a well-known fact that we 
receive a more powerful shock when electricity is being induced 
in a body than when the induced electricity is returning to its 
natural state.” No modern writer would use words implying 
that there was anything “unnatural” in a disturbed etectrical 
state, but such an appeal to what was considered natural” or 
“ unnatural ” survived into the present reign. The complete 
disappearance of these echoes of medieval mysticism may be 
credited to our age. 

There have been then very great advances during the last 
sixty years in the theories of heat, light and electricity: the 
kinetic theory of heat has entirely driven out the material one, 
the electromagnetic undulatory theory of light has superseded 
the corpuscular theory, the etherial theory of electricity has dis- 
placed the theories of subtle fluids” of electricity and magnet- 
ism. Yet as we look back we see that nearly all the phenomena 


THE ELECTRICIAN, JUNE 23, 1897. 


— e —-- = —— —— 


and their laws that have received extensive practical application 
within the last thirty years were known within ten years after 1837. 
Science had discovered the conservation of energy, the laws 
of development of power by heat engines, and how to trans- 
form work into electric energy, yet we had to wait many years 
before these great scientific discoveries were made available 
for the use of mankind. The combination of scientific know- 
ledge with practical ability is fortunately much more common 
now than it was sixty years ago, so that we may hope that in 
future discoveries, such as that of electromagnetic waves, may 
not have so long to wait before being generally useful, as 
Faraday’s discovery of electromagnetic induction had to wait 
before it was applied to drive tramcars and light our houses. 
As we look back over the sixty years and consider the two 
great discoveries of the conservation of energy and of the 
electromagnetic theory of light, we can hardly help feeling 
how slow is the progress of great discovery. These are but 
outposts in the indefinite unknown, on whose borders we 
grope: important outposts no doubt, and most important in 
that they show us every day how much more there is yet to 
be discovered. When shall we know the structure of the 
ether, the nature of matter and of chemical action, the changes 
accompanying nervous stimuli, the movements accompanying 
thought? The discoveries of the past have led to immense 
changes and amelioration in the lot of mankind. What may we 
not expect from the greater discoveries that remain for us in 


the future ? | 
5 — ——.—— 


ON CHARGING OPEN-HEARTH FURNACES BY 
MACHINERY.* 


BY JEREMIAH HEAD, M.INST.C. E, 


The gradual development during the last 25 years of the open- 
hearth process for the manufacture of steel, and the severe 
competition which has since arisen between different districts and 
countries, has compelled more and ‘more attention to be paid to all 
expedients which promise to save labour, time, and other elements 
of cost. 

Confining our attention for the moment to the acid process, 
which is that by which open-hearth steel is at present usually made 
in this country, we find that for every ton of steel produced in the 
shape of ignots, the following quantities of materials are introduced 
into the furnace :— 


— Cwta, Per cent. of charge. 
Hæmatite pig-iroeenn eese 16 66°7 
Wrought Scrap ......................... 4 16:7 
Ore (containing 50 per cent. Fe)...... 4 16°6 
Toto! 24 100°0 


The 20 cwts of pig iron and scrap lose by oxidation about 10 per 
cent., or 2 cwts. But the 4 cwte. of ore, containing as it does 2 
cwts. of metallic iron, just replaces this loss, as it becomes reduced 
by the action of the metalloids associated with the pig. 

The ratio of iron-containing materials charged to the steel 
produced does not seem to differ materially, even though the relative 
proportions of pig, scrap, and ore may vary considerably. The 
following table gives the average practice over the year 1896 at a 
works in America where there are several 15-ton furnaces, with 
both acid and basic linings. Basic additions and ferro-manganese 
are in no case included :— 


Acid furnaces, | Basic furnaces. 


Weight charged Per cent. зз шщ | Fer conn 


per ton of Pr 
ingots. of charge. ignota. ш charge. 
Cwts Cwts | 
Pig iron ......... 6 27 112 51 
Serap ............ 15} 67 103 45 
Ore OPEN 13 6 1 4 
Total......... 223 100 254 100 


For the purposes of this Paper I will assume that 24 cwts. of 
material must be introduced into the furnace, whether acid or basic, 
for every ton of ignots produced. 

The capacity of modern open-hearth furnaces varies considerably. 
The tendency hitherto has been towards continual increase. 


* Abstract of Paper read before the Iron and Steel Institute, May, 1897, 
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ical steelworks in the North of England have 30-ton, 40-ton 
and 50-ton furnaces. Forty-ton furnaces may be taken as a fair 
average for a modern plant. Such furnaces when in full working 
order makenine heats per week of 141 hours, that is, from, say, 6 p.m. 
on Sunday night to, say, 3 p.m. on the Saturday following. "This 


giv == = 15% hours for each heat, including fettling and 
charging. The full weekly produce of such a furnace would be 


under present circumstances (in addition to an hour for fettling) 


about 3$ hours, which is equivalent to 35 
To perform this, among other duties, three men are employed on 
each shift, called the first, second and third hands, and these three 
men employ a fourth to aid them in dealing with a furnace of the 
size mentioned. The total number of men employed on both shifts 
is thus eight per furnace. 


2137 tons per hour.“ 
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Fic. 1.—“ Wellman ” Electric Charging Machine. End Elevation, showing position of Machine, Charge-trucks and Furnace, 


40 x 9 = 360 tons of ingots. But furnaces cannot be relied on to 
work fully or continuously. There are various contingencies, but 
too well known to managers, which prevent this. The actual pro- 
duction of an open-hearth plant varies from seven-eights to three- 
quarters of its nominal capacity, and indeed is sometimes even less 
than that; or, put in another way, from one-eighth to one-fourth of 


It is clear, therefore, that each of these four men handles on the 


average E 13-4 tons per hour for 3$ hours, or about 12 tons in all, 


each charging shift he is at work, which is alternately four or five 
times per week. To some furnaces light swing cranes are attached, 
but these are only or mainly used {ог heavy castings, cobbles, and 


Fic. 2. —Plan of “ Wellman” Electric Charging Machine, with Charge-truck in position inside Furnace. 


the furnaces comprised in any steel-melting plant are on the average 
always standing for repairs. A 40-ton furnace in fair workin 
order requires every 154 hours 40 tons x 1:2 tons (ог 24 cwts. 
=48 tons of materials to be charged into it, and this occupies 
* A 40-ton furnace can be charged by hand in 54 hours only by having 


two doors on the tapping side as well as three on the platform side. This is 
now customary in the North of England. 


so forth. The pig, scrap and ore has to be charged by hand, and 
that in face of а furnace radiating а considerable amount of heat. 
It is evident that to fulfil these requirements great physical and 
constitutional strength is necessary in all the men, besides technical 
skill, which, however, is exercised mainly by the first hand. They 
must, therefore, be picked men, and must be paid accordingly. 

In this country the labour needed for open-hearth steel-melting 
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is paid by a tonnage rate on the ingots produced. The present 
rate is 1s. 10$d. per ton net. In а 40-ton furnace this amounts to: 


£0 1 103 * 40 tons =£3 15 0 per full heat. 
5 15 0 x Qheats=35 15 0 per full week. 
35 15 0 = 4 4 45 the average earned per 
————— man per full week. 
8 men 


The average earnings per man taken over the whole year are, how- 
ever, less than this by one-eighth to one-quarter, as before ex- 
plained. These labour costs, which apply to the charging platform 
only, do not seem unreasonable under the conditions I have 
described. It is to reduce the time required to charge a furnace, 
and to prevent the necessity of so much and such costly hand- 
labour, that charging machinery has been devised and brought to 

at perfection during the last few years in the United States. 
To this machinery I now propose to invite your attention. 

The first charging machine for open-hearth furnaces ever made 
was designed and erected just 10 years ago at the works of the Otis 
Steel Company of Cleveland, Ohio, by Mr. S. T. Wellman, then 
superintendent of the works, and is still in operation there. 16 
consists of а main carriage on four wheels, travelling longitudinally 
on overhead girders along and above the charging platform. On 
the carriage, and moving transversely to it, is а truck called the 
charger truck, having four wheels above and four below the cross 
girders of the main carriage. To the truck is attached an inverted 
hydraulic cylinder with piston and rod, to the crosshead of which 
a horizontal platform is fixed. Although this machine has worked 
fairly well from the first, and has effected а considerable saving 
compared with charging by hand, it is evidently far from perfect. 
The hydrualic movements are too slow, and there is loss of power 
when they take place with less than maximum resistance. The 
boy needed to fix the boxes, and the isolated steam-winch, with 
its attendant, ought clearly to be dispensed with. The constant 
supply of high-pressure water to а machine travelling longitudi- 
nally over a considerable distance is attended with difficulty, 
and india-rubber pressure-pipe, if used near hot furnaces, is 
difficult and costly to maintain. It is further evident to the 
eye of a mechanic that the original charging machine is deficient in 
strength and rigidity, and is suitable only for very light loads. 

For the reasons given, machinery for charging open-hearth fur- 
naces attained but limited success, until at length electricity became 
available as а motive-power. In May, 1894, Mr. Wellman con- 
structed at Thurlow, Pennsylvania, а charging machine in which all 
the movements were electrical, except locking the charging bar to 
the boxes. This apparatus travelled longitudinally on rails at the 
floor-level. The floor of the main carriage was divided into three 
oblong sections, the two outer ones being fixed, and the centre one 
sliding towards and from the furnace. This section carried the 
charging bar, the motor and gear for sliding it, the motor and gear 
for twisting it, and the hand-gear for locking it to the charging 
boxes. The motors and gear for giving longitudinal movement to 
the main carriage, and for raising or lowering the front end of the 
sliding section, were placed on the left side fixed section, whilst the 
operator with the rheostats end current controllers sat on the right 
side fixed section. The apparatus was perfectly successful so far as 
its performance was concerned, but it had certain obvious defects. 
For instance, the main frame covered a floor width of 19ft. instead 
of 14ft., which alone is necessary in the latest design. The weight 
of the operator and his platform with the controlling gear were not 
utilised to counterbalance the charging box and its load. The 
operator was not immediately behind and opposite to the charging 
door, and therefore could not always see what he was doing. An 
lastly, the main carriage and ite fittings were not massive enough to 
form а sufficient base for carrying heavy loads in the boxes when 
the charging bar was at its farthest forward position. 

These defects have now all been remedied. Figs. 1, 2 and 3 
represent а machine of the newest type, which has just been made 
by Mr. Wellman for the Otis Steel Co., so that that Company now 
possesses the most recent as well as the oldest and two intermediate 
examples of charging machines. Fig. 1 shows а cross-section of a 
furnace, the charging bogie with a charging box upon it, and the 
charging machine itself. Fig. 2 shows the same in plan, and Fig. 3 
in back elevation. It will be seen that the apparatus has much in 
common with those which preceded it. It is, however, more 
substantial, whilst at the same time it is simpler and more compact. 
The main carriage is oft. narrower from back to front than in the 
case of the Thurlow machine, which is a great advantage in that less 
floor room needs to be kept clear. Stability is maintained by 
extending it 3ft. longitudinally, an addition which interferes with 
nothing. At the four corners of the main carriage, box columns 
are erected which are surmounted by а framework consisting in the 
main of a pair of channel section beams fixed transversely to the 
columns and projecting forward beyond the main carriage, almost 
as far as the furnace front. The channel beams carry rails on 
which runs on four wheels the charger truck. Above the wheels 
on either side are steel angles which serve the purpose of guard 
rails in case the truck should tip up behind. Downwards from the 


charger truck projects а strong bracket, ending in double-eye 
bearings, which ca а trunnion sleeve. Into this sleeve is 
threaded, and а with a back collar, the charging bar. On 
the after end of the latter is carried the operator's platform, the 
tail end of which is connected by two rods with the pins of two 
cranks, keyed symmetrically to a shaft running across the charger 
truck frame at its rear end. A motor carried on the truck is con- 
nected by gear with this shaft. By switching on the current the 
operator can rotate the crank shaft in either direction, and so move 
the charging bar up or down like a heavy gun in ite trunnion bear- 
ings. Ав the motion is of the *'*all-round " ‚ no harm can 
come from over-running. On the charger truck is also mounted a 
motor and gear for moving it and the charging bar, and all con- 
nected therewith towards or from the furnace by operating on the 
front axle and wheels. 

In the most recent machines the rather complicated method 
adopted in the Thurlow example for locking the charging bar to 
the boxes has been superseded by а very simple device. The 
charging bar is hollow throughout its length, and the interior is 
occupied by a steel rod connected with a lever on the operator's 
platform. "When the front end of the charging bar has been 
lowered into the socket of the box, the operator, in order to lock 
them together, pushes forward the locking bar by means of the 
lever, until the front end projects into a recess provided for that 
purpose in the socket of the box. А reversal of the process 
releases the box. The front portion of the charging bar is separate 
from, but keyed to, the back portion, so as to facilitate renewal in 
case of wear or accident. The motor and gear for moving the 
machine longitudinally is upon the main carriage, and, as in the 
case of the charger truck, acts on one axle only. The motor and 


gear for twisting the charging bar is upon the operator's platform, 
as are also the controllers and switches for all the motors. The 
accumulation of these weights in that position balances to some 


extent the weights lifted by the charging bar. It will be noticed 
that in this machine, as in the original one at the Otis Steel Works, 
the operator is always opposite to his work, and moves to and 
from the furnace with the charging bar and box. He is therefore 
able to see into the interior of the furnace when depositing 
materials therein, and at other times remain in a cool place. 

The motors for producing the requisite movements are each 
25-н.р., except that on the operator's platform for twisting the 
charging bar, which is only 3à-H.P. But as the maximum effort is 
seldom required in any of the movements, and as they are succes- 
sive and not concurrent, 20-H.P. may be considered the maximum 
used by them all at any one time. The power continuously used 
does not, in all probability, exceed an average of 10-H. P. whilst 
the machine is at work. The electric current is brought from the 
central generating station, a department with which large steel 
works in the States are now almost always provided. The current, 
which is brought by а single pair of conductors running overhead 
along the charging platform, is conveyed to the operator's platform 
by sliding contacts, to be there distributed to the various motors. 
The new high-framed machine has a great advantage over the old 
low-framed ones, in that it admits of the necessarily bare con- 
ductors and contacts being kept high up and well out of the way of 
the traffic on the floor. The power at the central station may and 
should be generated by economical engines under favourable condi- 
tions. Little pressure is lost in transit, and no current is taken by 
the machine except when at work, and then only in proportion to 
the work actually done. The motors are of a simple type, encased 
in iron, like those во common in America for use under electric 
street cars. The current is a continuous one, and the voltage used 
is 220 to 250. 
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The charging boxes are 6ft. long by 2ft. broad and 1jft. deep, 
which gives a capacity of 21 cubic feet. This is sufficient to contain 
a ton of ore or scrap and more than a ton of pig-iron. Except 
when heavy castings and cobbles are to be dealt with, a ton is a 
convenient average load for a charging box, and three or four tons 
for a charging bogie, according to whether it is made to carry three 
or four boxes. If the boxes are properly loaded the machine will 
pick up and empty one every minute, which is equivalent to dealing 
with an entire charge of 48 tons in 48 minutes. Allowing 
twelve minutes for contingencies, a charge would occupy one hour 
instead of 34 hours, which is an ordinary time required for charging 
a 40-ton furnace, exclusive, say, of one hour for fettling. is 
would be required in either case. Thus a saving of 24 hours per 
charge is effected by the machine. 

The time gained per week by using machine against hand labour 
may be expected to be at least 24 hours x 9 heats = 224 hours, which 
is more than sufficient for an extra heat, or an increase in the total 
output of one-ninth, or 11 per cent. The saving to be effected by 
using electrical charging machinery is not one of time only. I have 
shown that at present eight picked men (two shifts) are employed 
(in British steelworks) at each 40-ton furnace, and that these men 
handle among them 48 tons x 9 heats=432 tons of material eve 
full week, the handling being done in 9 heatsx 34 hours=31 

- 432 tons . 
hours. This is equal to 3:18 hours 19 7 tons per hour while charg- 


ing, or 13°7 hours _ 3.4 tuns per hour per man for a period of 
4 men 

ESTIMATE ОЕ Savina or LABOUR BY THE USE IN THE UNITED 
States oF MACHINE OVER HAND-CHARGING. 


Cost of Labour in Operating by Hand Two 20 to 30-Ton Furnaces. 


1 Melter, wages per week $50:00 
2 First helpers (595 cents per hour] 3.40 
CCC 
2 Second helpers (15 cents per hour 21-60 
/// = у. tenon ties 
б Stockers (134 cents per hour each) 58:32 
1. Door-bóoy „ооа оке e 
12 Cost of labour in one week, single 
„ inne wee ee \ 914772 
Multiply for double turn by...... 2 
8295:14 | $295:44 = 2s. 6d. per ton 
at tons 
Total number of men employed hand- per week. 


| charging (including stockers). 


Per two | Per one | 
| furnaces., furnace. 
Per turn onn.. 12 6 | 
| Per double turn. | 24 12 | 


With Charging Machine. 


1 Melter, wages per week $30°00 
1 First helper (223 cents per hour) 16:20 
2 Yard loaders (12 cents per hour 14-40 
each) CR c 
1 Machine operator (20 cents per А 
off ИА } 15:40 
1 ct 5:40 
6 Cost of labour in one week, single : 
ee } serao 
Multiply for double turn by...... 2 
816280 $162:80=1в.54. per ton 
_ e at 550 tons 
Net saving in one wess ens $152:00 рег week. 
40 
Net saving labour in 40 weeks $5,305°60 
Less 10 per cent. depreciation 8750 · 00 
and re pairs 
Less 6 per cent. interest on cost е 
Of шасһїпе....................... } 450-00 
$1,200-00 | 1,20000 
Net saving in 40 weeks ........................ $4,105:60 = £844 
Total number of men employed machine- 
charging (including yard loaders). 
Per two Per one 
furnaces.! furnace, 
Per nn; 6 3 
Per double turn | 


12 6 


34x» Пева 153 hours per week, Now, where the machine is 
employed, the whole of this heavy labour is done by it, and the 
material need never be touched by the men at all unless something 
goes wrong, or unless it be necessary at any time to adjust the 
position of any portion of the charge in the furnace. It is clear, 
therefore, that the machine is a labour-saving as well as a time- 
saving appliance. 

Subjoined I give an estimate made from information supplied by 
Mr. Wellman of the saving in cost of labour by the use of machine- 
charging as against hand-charging in two 20 to 30-ton furnaces in 
the United States. It will be seen therefrom that in that country, 
even when working with fewer and smaller furnaces than we are 
accustomed to here, they are able to reduce the number of men 
required by one half, and the weekly labour cost to the same 
extent. 

Nothing is deducted for wear of cars and boxes, as it is not 
estimated that this will be any more than that on the barrows, 
tools, and cars used in hand-work. Ten heats per week is assumed 
with hand-charging and eleven with machine-charging. The 
machine and its operator are charged to two amall furnaces, whereas 
they could easily work six large ones. Taking 40 working weeks 
only as a year, and allowing 16 per cent. on the cost of the machine 
for interest, depreciation, and repairs, the saving by each machine 
appear to be £844 per annum. This estimate takes no account of 
the gain in lower establishment charges by increased output. If 
we take the output of the two furnaces at 500 tons per week with 
hand-charging, and 550 with machine-charging, we shall find that 
by the former method the labour costs 2s. 6d. per ton of ingots, and 
by the latter only 1s. 3d. per ton. The use of the machine, there- 
fore, converts the advantage we have hitherto had in England over 
our American competitors in cost of labour to & similar advantage 
to them over us. In America lessened labour is generally synony- 
mous with lessened cost for labour. It is not always so here. 

If the machine will charge one furnace in an hour, it is obvious 
that it will charge at least a dozen in the 15% hours which we have 
taken as the average duration of the heats (including ing and 
fettling) of а 40-ton furnace. But in practice this cannot be done, 
because the charges cannot be relied upon to follow one another with 
precise regularity. One machine will however, easily serve six 
furnaces. But bearing in mind the possibility of a breakdown, and 
the serious loss which might result therefrom, it is recommended 
that they should be used in pairs—that is, one to each six furnace- 
at work. and one in reserve. It will be noticed that the operator 
in the United States is paid at the rate of 45s. per week. 

In the United States the furnace doors are usually lifted by 
hydraulic or pneumatic power, operated by a boy in a pulpit at the 
back of the platform. Опе boy works the doors for two furnaces. 
This seems better than the plan of lifting them by levers attached 
to the furnaces, which is usual here. 

For loading broken castings and heavy cobbles, such as waster 
ingots, the machine may be used with great advantage. In that 
case the cobble would arrive on a charging bogie in the usual way, 
but the charging boxes would be dispensed with, and а broad fork 
having a socket shank would have been placed upon the ое before 
the cobble was loaded up. The machine would lift the fork with 
the cobble on it and introduce it into the furnace just as if it were 
ordinary material. In case the weight of the casting or cobble were 
sufficient to over-balance the machine, the stability of the latter 
might be Age increased by depositing pig-iron into the back box 
columns of the framework. 

Even if it were not found possible here to lessen the labour cost 
per ton of steel produced, it is clear that the use of а chargi 
machine must make a manager less dependent upon men selected 
largely for their physical strength. The machine would do all the 
hard labour and the men would be reserved for more strictly human 
work. Charging machines are now in regular operation at several 
works in che United States. These include the Otis Steel Works, 
Cleveland, Ohio ; the Homestead Works of the Carnegie Company 
at Pittsburg ; the Illinois Steel Works, S. Chicago; the Cambria 
Iron Works, Johnstown, Pennsylvania. In Germany there are twu 
or three examples, but they are believed to be all of the Thurlow 
type, or closely allied thereto. In this country none are yet in. 
operation, but two have been ordered by the Llanelly Steel Com- 
pany of Llanelly, and these will probably be at work in the course 
of the autumn. 
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* There is no doubt that eight or more 40-ton furnaces might safely be 
worked with two machines. 
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PROFITABLE EXTENSIONS OF ELECTRICITY 
SUPPLY STATIONS.* 


BY ARTHUR WRIGHT. 
(Concluded from page 259.) 


To test the profit-earning capacity of any electric supply station, 
correct method of determining the cost of the supply is obviously 
required, and in this connection the accompanying tables relating 
to the development of a station in the fairly representative town of 
Brighton should be found interesting. The author trusts that the 
results shown in the tables will be all the more useful to managers 
generally, from the fact that the profit-earning capacities of both 
the small pioneering and the large permanent stations erected in 
that town have been amply proved. An uninterrupted supply of 
electricity has been given to the public, and the economical work- 
ing of the two stations has been generally acknowledged, while the 
efforts to get electricity generally used at Brighton have succeeded 
in a remarkable way, the consumption per inhabitant being far and 
away ahead of that in any other town in the United Kingdom—viz., 
17 kilowatt-hours consumed per inhabitant this year. The columns 
of the tables have been arranged in a form which will enable others 
to compare their results with the figures бе: The first small 
station was built on the usual pioneering lines adopted by many 
companies before security of franchise could be sufficiently 
assured to tempt capitalists to put much money into the concern, 
and the second has been built on the lines of a permanent modern 
station possessing an absolutely secure franchise. Both concerns 
in their ree years were quite free from any promoter’s paper 
capital, and always gave a supply whenever and wherever called 
upon to do so. The figures given may form a basis for estimating 
the cost of supplying eleetricity under the most diverse conditions, 
by the necessary alterations being made in the cost of capital, coal, 
&c., and any manager can ascertain the proper basis upon which to 
fix an equitable tariff for any particular town or condition of supply. 
Columns have been inserted giving the equitable charges that 
Should have been made to the consumers during each year on the 
alternative systems of charging advocated by the author. The first is 
on the principle of charging the amount shown in column 9 
of Table I. per annum per maximum kilowatt demanded by each 
individual consumer, and then charging all the electricity consumed 
(quite irrespective of the purpose for which it has been used) at the 
rates given in column 10 of the same table. The alternative tariff 
commonly known as the Brighton system) charges a sufficiently 
igh price per kilowatt-hour consumed until all the costs the com- 
pany is put to in ‘‘standing-by " have been covered. These figures 
are given in columns 11 and 10 respectively. The fact of this 
system having been adopted in about 35 English towns will pro- 
bably convince the members of its commercial practicability. On 
this tariff it is advisable to make the difference between the initial 
price and the reduced price as marked as possible. A high initial 
rate of charge per kilowatt-hour or lamp-hour, maintained to each 
consumer until the annual cost of getting the plant in readiness to 
supply his maximum wauts has been covered, and then a substan- 
tially reduced charge for the subsequent consumption, forms the 
basis of a perfectly equitable tariff applicable to all stations and 
conditions of supply. In the preparation of the tables the author 
has employed the method of cost analysis by differences explained at 
length in his Paper before the London convention of the Municipal 
Electrical Association last year.t In arriving at the total charges 
against the revenue accounts for the respective years he 
has assumed that all stockholders would be satisfied with 
their investment if an amount equal to 53 per cent. on it were put 
aside out of revenue each year for the purposes of redemption and 
depreciation, and at the same time there was а reasonable pros 
of their getting at least another 5 per cent. for the use of their 
ony He regards this as sufficiently liberal, as, so far as his 
knowledge goes, very few electricity eompanies set aside as large a 
percentage as 5} per cent. on the whole of the capital for depreoia- 
tion and repayment of capital, exclusive of dividends. The author 
has, however, included this provision in preparing the columns 
referred to, and has shown what the tariff should have been to pro- 
duce this satisfactory resalt. In a perfectly equitable system of 
charging, which will generally be found synonymous with the 


soundest commercial turiff, it is clearly correct to make everyone : 


(whether using electricity for power or for lighting purposes) pay 
the cost of preparing the plant to supply his individual demands. 
column 9 in Table I. 'is therefore given, showing the cost of so 
doing during the various years. It is obviously inadvisable to look 
for a profit on this expenditure, or on the service rentals. The 
whole of the net profit available for dividends should be made out 


of the quantity of electricity actually consumed. It should be. 


understood that these tables have been prepared without making 


* Paper read before the American National Electric Light Association, 


Niagara Falls, June 9th. 
t The Electrician, Vol. XXXVIL, p. 538. 


any arbitrary assumptions, and that the various amounts for run- 
ning, standing-by, and service rentals have been ascertained by & 
close analysis of the station costs sheets. 

It will be seen from Tables III. and IV. that at Brighton, where 
coal costs on the average about $5 a ton delivered in Кош of the 
boilers, that the cost of producing electricity has always been very 
amall in comparison with the cost of getting everything ready to 
supply. The author need hardly remark that where coal is rela- 
tively cheaper, or water-power is the source of energy, this propor- 
tionately large amount of standing-by costs will be greatly increased. 
It may be thought that all this great cost of putting the station 
in a position to run, as compared with the small costs of actually 
running the machinery, will practically disappear with a large 
extension of the motor load. This, in the author's opinion, is a 
iud RE fallacy, as the lighting load in any town will be very 
similar, however general the supply may become, and whether & 
constant day-load is added to it or not makes no difference at all 
in the relative costs of supplying lamps for one hour, or say four 
hours. Moreover, every station manager knows that even an 
extensive motor supply business is not by any means without 
well-defined peaks at various hours of the day. Until storage 
batteries become much cheaper than steam generating plant, the 


rotio of the standing costs to the running costs will remain high. 


As the total standing-by charges in Brighton have been found 
to rise nearly in proportion to the maximum annual load on the 
station, the author, in estimating the cost of supplying any one 
consumer, debits him with a part of the standing charges propor- 
tionate to his maximum call for current. Particular attention is 
invited to column 4 of Table V., showing the enormous increase in 
the sales per maximum kilowatt load on the plant that has occurred 
since the sliding scale of charging was adopted at the beginning of 
the year 1893. From this column it will be seen that the pro- 
longation of the use of the plant has in four years improved by no 
less than 44 per cent. It is perhaps needless to point out what а 
great effect this has had in reducing the cost of production, as even 
with coal costing the high price it does at Brighton an improvement 
of the load factor of ому 3 per cent. has the same effect in reduci 
the total cost of producing electricity as if the coal bill had been reduc 
15 per cent. 

ft will be noticed from the tables that the only items which were 
found to vary with the amount of electricity actually sold from a 
given plant were coal, stores, water and repairs. Should any 
managers find that their wages or other costs also vary on this 
account, it is easy to separate them into the proper proportions for 
standing-by and actual running by the simple method of analysis 
by differences. Perhaps it may be well to remind those members 
who did not read the author’s Paper on the ‘‘ Cost of Electricity 
Supply last year, that this method of analysis is a means for 
determining the cost the station is put to in having to supply each 
additional kilowatt-hour from its plant. It consists in dividing the 
difference between the amounts debited to the special account 
required to be so analysed, in the six winter and the six summer 
months respectively, by the difference between the number of 
kilowatt-hours sold in these two respective periods. The result 

ives a very correct estimate of the actual running cost per kilowatt- 
our during that year. 

In the comparison between gas and electricity in columns 8, 9, 
and 10 of Table IL, it has been assumed that the gas is of the 
quality known as sixteen candles, which burnt with ordinary burners 
generally gives 2 c.p. per cubicfoot. In applying such а comparison 
to other towns, it seems fair to assume that the ratio of the oost 
of producing gas and electricity in any one town bears generally a 
constant ratio, as the items which affect this, such as the cost of 
capital, coal, labour, &c., would generally vary in similar propor- 
tions. From Table II. it will be seen that even in the year 1893, 
when something under 300,000 kilowatt-hours were sold, the charge 
for à 16 c.p. lamp burning four hours а day throughout the year 
would have been less than gas at 80 cents per 1,000ft., and that 
last year, when the supply was under a million and a-half kilowatt- 
hours, electricity used under similar circumstances could compete 
with gas at 50 cents. For street lamps, or lamps used in base- 
ments all day long, electricity supplied from the small pioneering 
station in 1887 was cheaper than at one dollar per thousand. 
Columns 11 and 12 of Table II. give the charges for current and 
total inclusive cost for & 000-watt arc lamp, while columns 13 and 
14 of the same Table give the proper tariff for motive power. 

To illustrate how impossible it is for electricity to be supplied on 
& uniform tariff at so low & price as it profitably can be on an 
equitable sliding scale to the lamps used in the average house of 
the middle classes, it is only necessary to note that in 1896, to 
have produced the same amount of profit, the uniform charge to 
this four-hour class must have been 9°3 cents per kilowatt-hour, as 
against 7'5 cents, or at an increased charge of 25 per cent. If we 
take the case of saloons and clubs which keep open late throughout 
the year, and on the average run their lamps six hours a day, the 
necessary uniform charge would have been 46 per cent. higher ; 
and in the case of basement users running their lamps 10 hours a 
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Table I.—Showiny Development of Business, Correct Charges for Service Rentals, Standing-by,” and for Current Consumption. 


(1) (2) |) | 0) (7) | (8) | 9 | ao | an| a2 | a»| ae 
диш! lee 8 A FEF 29$. р S285 5 2 Ez 2 3 
| А 0 ` = 2 ы! =з © 
| 8 electricity. "i E s a B3 T: 59 ejg 8 5 ERS | oS аг 84 
Type | 5 322 | 2g 3525 A882 саа 883 2 EE S585 
| 8 : $9 а 2 4.5 oss 228 A222 Es 2838 
ot System. Date. | £ |— —— — — —| Аз | ВЕ | BBE | раве 3325 3888 2 б АР 
| = (5) (6) 8 8 zn сера | Seem | Tes do 2 582 3558 
station. З 3 2 5 3382 3838 FSS 22832 288 8825 
in ш 23 | 38 522 5285 332 SESS ЕЛАР 92.2 
3 kilowatt- 50-watt ES P: а 35 8 EE 3225 Fa 328s 
“| lamp bh se | É „ЕН, Бара 222 3332 | ge 222 
ours. amp hours. 2 * S SESS S BSV | EB CELE LE 88 4 8. 
e „ ер GEM MES ү Е s | 8 | Cents. Cents. Cents. Cents. 
Pioneer .. | Overhead wires, multiple series, | 1887 | 2 55,000 1, 060,000 57 |254 | 214 8:58 | 67:08 | 5:594 | 469 | 78 
Н.Т. continuous 
Pioneer ...| Н.Т. Alternating, house trans- | 1888 | 3 75,000 1,500,000; 86 |14:86 | 170 88 55:5 | 2:805 | 48 6:5 
former system 
Permanent | Buried conductors, 2-wire L. T., 1892 | 1 156,041 | 3,120,820| 212 |14 82:1 9°775 | 52:27 | 1:664 839 | 33 
storage battery, 1,500 amp.- | 
hours capacity, uniform tariff | 
Permanent | Ditto, 3-wire L.T., sliding scale | 1893 | 2 286,895 5, 757,900 4201026 695 717 | 26°22| 1:5505 | 598! 565 
Permanent | Ditto, with Н.Т. alternating sub. 1894 | 3 585,701 11,674,020 855 | 7˙28 46 5'9 25:55 | 9675 | 335 | 434 
stations and L.T. distributors, | | 
sliding scale | | 
Permanent Ditto E — 1895 4 867,494- 17,579, 880 1,065 | 8:6 49:8 5°28 | 18:95 | 9865 '504 | 5:58 
Permanent | Ditto 1896 | 5 | 1,388,821 | 27,776,420 | 1,566 | 7:68 | 504 406 | 17:86 | 955 245 | 44 
Table II.—Comparative Effects of the Correct Charges. 
(1) (2) (5) (4) (11) (12) 
525 5.5 22g | вр Inclusive total charge, in-| Equivalent coat of gas givi S D EES Correct charge 
205 э» а 8 d = E : shading. Куч ‘news М fo ism c p with ordinary homer За = а=. {ог нн of 75 — 
ez 2 ё „єў 5 20 supplying one 50-watt lamp | per 1,000 feet, according asthe | Е 5 58 8 cent. efficiency. 
Year | az EZ f m 255 for— lamps are burned— 22 Xi 
of 63 8 = 2 5 z 22 F S883 5 
Date. opera © 28 КЕЕ ES _ M- > |) eg = 
tion. | 25 25 325 |#57 от Se | Saks 
$3. | 33g | B82 |*.E | ( | ©) | (т | ( | ( | (о) | 883 |525) 05) | Q9 
228 | off |Z LZ 1388. ооа | SFE ; 
288 228 Om go. 2 1 ~ 3 8 Aunual Cost of 
a Е = 3 ET оз EX e TI пог s дота i ша 1 ure 0 рон 8 * 8 E 8.8 3 charge | current 
$58 | BES |3865 |3588 | ON" | Sy | daly. | daly i " | 285 | 8383 | Pp. kv. nour 
Cents. | Cents. Cents. | Cents. | Cents $ $ $ $ $ $ Cents. 
1887 2 6708 | 2525 | 289 7:2 5594 | 48 7:615 4:04 15 95 264 214 86 
1888 3 553 20.45 | 271 583 | 2:805 |4245 | 7125 5:5 1:525 89 245 286 170 9 
1892 1 52:27 15:4 2:10 51 1:664 3'28 6'515 208 1:025 813 219 262 82 97 
1893 2 26:22 1193 | 22 3:38 1:3505 | 25425 | 49525 | 1°67 "792 “615: 165 208 69 717 
1894 5 25°55 9:00 | 262 2:87 :0675 | 1:9725 | $9825 | 121 613 498 131 174 46 6 
1895 4 18:93 87 2:18 3:25 9865 | 188975 | 3577225 1235 59 465 121 164 50 5°28 
1696 5 17:86 7:51 2°37 585 9335 1:6200 | 3:12 1:165 505 89 100 145 50 4 
Table III. Data for Determining Charges. 
vs (1) | Running costs per kilowatt-hour. (6) (7) (8) (9) 
r 
Total IC NEGO NL CU v MMC MERE! А. tof fit Correct ch ^ d 
Date. es standing-hy (2) (3) (4) | (5) to equal 6 per cent. чалу Ae per lemp-hour given of the inital” 
tion. charges per 8t q Halt re | additional inter- Ре! for continuing to — price after the first 
maximum kilo-| Coal. 8 to machinery, Total. est on capita] ia ah by. supply (including hour's daily use, with and 
watt at station. SN and plant. investment. standing Оу. | lamp renewals). | without lamp renewals. 
= | Е = E With | Without 
| lamp lamp 
| $ Cents. Cents | Cents Cents. $ Cents. Cents. Per emt Per м 
1887 2 214 5 18 48 53 1,735 2:925 469 86 872 
1888 5 189 5'5 1:32 68 5:5 2,615 2:525 48 83 841 
1892 1 | 103 2:42 "09 "0368 2'546 11,265 1:125 559 676 . 607 
1893 2 94°25 1416 214 0302 1:66 15,775 "9525 898 70˙5 72:6 
1894 5 70°80 1:52 3024 176 1:82 23,700 :6325 355 65:4 77 
1895 4 | 76°60 1:27 162 | 104 1:54 52,500 6825 504 692 | 721 
1896 5 73°70 1:016 118 077 1:21 39,125 | 690 245 74:2 TUS 


Table IV.—Showing Total Investment, Annual Charges to Revenue Account, Investment on Mains per Mile, Investment on Plant 
per Kilowatt, and Investment on Mains per Service. 


(2) e) 


(9) 10) (11) 


(3) (4) (5) (6) (7) (8 (12) 
| | Total Total Ratio of Cost of | Plant Plant 
| Үеаг | Capital sunk Capital sunk | | mand obarges to Total Total standing: Cost per | mains event: . 
Date of in under in mains and | Plant standing-by revenue a/c | annual runningcosts by charges mile for per ment | per kilo- 
opera- | taking at end services, ех- investment. | charges per including service (for kilowatt- to actual mains and service per watt of 
tion. of year. clusive of maximum | service ren- cest, hours Sold, running services, |connec- service maximum 
| meter, &c, kilowatt at tals and 547 costs, | ted. соппес- demand on 
| station. on capital. ted station. 
| $ $ $ $ | $ 8 un * $3 3 
1887 2 44.800 214 12,720 956 2,810 519 T ^ j^: еа 
1888 | 5 59,750 ss | " | 189 18,830 | 1,070 5,980 5:46 е А : A 
1892 | 1 255,0C0 101,000 | 72,500 105 22,450 2,060 5,975 416 25,700 | 490 541 452 
1895 | 2 519,000 175,500 | 89400 | 9425 35,000 5,240 4,765 5'67 19,500 419 | 213 512 
1894 | 3 574,000 266,000 | 132,500 10:60 51,200 4,650 10,650 5°38 15,200 312 155 262 
1895 | 4 728,000 426,500 | 165,200 76°60 78,250 8,250 15,550 4°25 16,600 306 | 155 210 
1896 | 5 857,500 584,000 194,000 757C 99,000 9,550 16,800 4°34 17,500 281 142 196 


282 


THE ELECTRICIAN, JUNE 25, 1897. 


Table V.— Showing Lamps Connected, Maximum Load, 
and Diversity Factor. 


(2) . (8) 


(5) 


(1) (4) 


Mean of the Kilowatt | Length of 
Ki mom алара Diversity two years hours sold in Distribut- 
Pate | opara- | ond of your au denen, station, per year, | ing maine 
Чо on. | applied for. | °° Е aed ff | хып year, 
kilowatts. kilowatt. 
Miles. 
1887 2 5,614 l: 42 |. 1,260 wr 
1888 3 8,880 111 75 1.025 - 
1892 1 | 5,614 1:25 160 | 975 4:25 
1893 2 | 9 880 1:56 281 | 1,000 9:25 
1894 ó 19,243 1°54 508 1,150 175 
1895 4 25,052 154 140 1,170 19°75 
5 1:46 990 1,405 22°05 


day on the average throughout the year, a uniform charge must 
have been 70 per cent. dearer than it could have been supplied on 
the system of equal profits. On the other hand, the one- hour con- 
sumer on the uniform system would have been charged 9°3 cents as 


Cost in Cents per kilowatt-hour. 


qué 


* 
: 
= 


1 2 3 5 6 7 8 9 10 
Average numbcr of hours’ nm їз used per day throughout year. 


Fic. 1.—Curves showing what the Correct Charges should have been on the 
Brighton System during the development of the business. 


| 1892 | | 1893 | | 1694 | | 1895 | | 1600 | | 1897 | 


"n ШИШ 
EA ETAL EL 
Imi 


ШАШУ 


к 8 


——— . — BARES E EL roe 
Ll] | ИМ j 28888828 
Кс оли ША RTT Е zm 1 
0 SRS OSE ea ce ale = 
Units Sold Total Costs 

Year Average Price. Average Monthly Costs. 

IJ. Cents č | — Dollars. 

1892 14:00 1,890 

1893 12:36 2,980 

1891 12°24 4,387 

1895 9:43 6,494 

1896 8:92 5,352 

1897* 6°80 


* Estimated. 
Fic. 2.—-Total Costs and Units Sold Curves. 


against the proper charge of 17°86 cents per kilowatt-hour, and as 
15 cents would have been the actual cost of supplying him this 
kilowatt-hour, the company would have lost no less than 6 cents for 
every kilowatt-hour во sold. 

It may be thought that the amount of the service rentals shown 
in column 8 uf Table I., to be equitable in the different years, may 
prevent the classes the author so strongly urges should be catered 
for from being able in point of economy to benefit by a supply, 
but it is easy "to show from the tables that even in the year any 


ordinary residence where at least four lamps are generally used till 
10 p.m. should have been able to get electricity cheaper than gas. 
Moreover, directly cheaper forms of electricity meters are put on 
the market, and meter readings can be taken once a quarter instead 
of once a month as hitherto, these service rentals will very much 
diminish. Many managers have suggested that thia necessity for a 
high initial rate will disappear on electricity being more generally 
used, but in order to clearly demonstrate the effect of the gradual 
development of the business on an equitable sliding scale of 
charges, the author has prepared the curves showing how the 
varying charge per kilowatt-hour, according to the number of 
hours the demand is used, has diminished in the various years. In 
case any of the members should be inclined to think that there is 
no necessity to depart from the ordinary method of charging & 
uniform price per lamp-hour, the curves (Figs. 1 and 2) have been 
prepared showing how very slightly the total costs of а central 
supply company vary in the different months of the year, notwith- 
standing the enormous variation in the number of kilowatt-hours 
sold. These curves, in the author's opinion, are the most 
condemning proof any manager can possibly have of the commercial 
unsoundness of the uniform method of charging. 


A LARGE “ISOLATED” PLANT. 


The question of installing generating machinery for electric 
light at the Blackpool Winter Gardens was first mooted in 1895, 
and the decision eventually arrived at by the directors was that the 
economies and advantages to be derived from the possession of 
their own generating machinery was such as to fully justify the 
capital expenditure requisite for the putting down of a first-class 
plant. Having decided to erect their own electric lighting plant 
the directors lost no time, and specifications having been prepared, 
the contracts for the work were placed early in 1896. Messrs. Tinkers, 
of Hyde, secured the contract for the boilers, pumps, steam and 
exhaust connections, &c., and the contract for the supply of the 
engines, dynamos, Switchboards, &c., was placed with Messrs. 
Verity. The directors also decided to retain Mr. E. M. Laoey to 
advise on all matters in connection with the machinery and wiring. 
This undertaking Be. fairly be described as the largest private 
electric lighting plant in the country. On the completion of the 
works there will be installed machinery of upwards of 1,100 H.P., 

ble of supplying current to 20,000 lamps at one time. 

n the boiler-house four boilers have been fixed ; three of these 
are by Меввгв. Tinkers, and aro marine type, each being capable of 
evaporating 5,000lbs. of water рег hour. The fourth boiler is by 
Messrs. Babcock and Wilcox, and is capable of evaporating 8,0001bs. 
of water per hour. This boiler is fitted with steam jet-blowers for 
forcedraught so as to ensure quick steam raising in cases of necessity. 
The water supply is at present obtained from the Blackpool Cor- 
poration, and a storage tank has been provided holding about 7,500 
gallons. From this tank the water is drawn by two Watson’s 
vertical marine-pattern pumps, each capable of delivering 2,500 
gallons per hour, and fed into the boilers through an improved 
exhaust steam feed-water heater. The steam piping is arranged 
in a ring form. The main and branch pipes are of mild steel with 
cast steel flanges, the tie-pieces being also of cast steel. The 
bends and branches to the engines are of copper, and on the 
branch to each engine a McDougall steam dryer has been pro- 
vided. Suitable means have been provided for draining the 
sections of the steam pipes. The main exhaust pipe is of cast-iron 
15 diameter, and is carried up the chimney, branches being 
provided for the purposes of forming а way either through or by 
the heater. 

When completed the engine room will contain three Belliss 
engines of 300 1. H. P. each, and one of 110 1. H. /. The dynamos 
are mounted on the engine bed plates and driven direct. At 
present two of these engines are erected, and the others in course 
of manufacture. They are three-cylinder compound typs, coupled 
to three cranks to 120deg., and are each capable of developing 
300 1. H. P. at 330 revolutions, with а steam pressure of 140lb. non- 
condensing. The engines are of the enclosed type, with forced 
lubrication to all moving parts. The governors are of the throttle- 
valve type, and are extremely sensitive to small variations of speed. 
When tested, the speed variations between full-load and no-load 
did not exceed 2 per cent., the test being taken by switching the 
whole of the load off the dynamo at one time. 

The dynamos are of the four-pole type, and are by Messrs. J. H. 
Holmes and Co., of Newcastle. The output of each machine is 
1,750 amperes at 110 volts. When tested at the makers’ works 
each of the combined sets, engine and dynamo, was found to have 
an efliciency at full-load of over 84 per cent. The consumption of 
steam by the engines when working non-condensing with 120lb. 
pressure was 21lb. of water per iudicated horse-power-hour. 

The switchboard was constructed and supplied by the contractors 
for the whole of the electrical plant (Messrs. Verity, Limited), and 
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consists of panels of enamelled slate, supported on an iron frame- 
work. From the engine room 12 distributing mains are carried to 
the various portions of the Winter Gardens, where they serve sub- 
switchboards, off which circuits are taken to the lights. These 
main cables have been supplied by Messrs. Verity (Limited), who 
have also executed the whole of the wiring for the new premises. 

In order to give a general idea as to the magnitude of the 
installation it would be well to give approximately the number of 
lights in the equivalent of eight candle-power installed throughout 
the buildings and grounds :— 


Empress Ball-room, stage and entrance q 1,980 
Indian Lounge P 1,000 
l ceed EAA A 1,000 
Pavilion Promenade———ͤ— ...: . 1,700 
Opera Houbo «0 ³ , ¾˙ h К ERU a Ө 1, 050 
Pavilion Theatre ðViſ/ſ/ͥ ĩð d ĩð а, Eu SEE IAE 8,500 
Billiard bars cloak- rooms, &c................ eere 500 
Кереует yd x ри КОНЕН 400 
yid ilr. MR A А 700 
New saloons, restaurant and offices ............................. 1,200 
Gigantic: Wheel o ͤͤͥͤ !!! ooi vr wa Io Wan YN 1,000 
Illuminated Gardens .................. eee enn 5,000 
Stores, cellars, underground kitchens, cke. setae tee 550 ) 


| 


The lighting of the Empress Ball-room is of the most brilliant. 
description. In the centre are suspended three of the largest 
electroliers ever manufactured ; each weigh two tons, the overall 
length is 26ft., the overall width 11ft. 6in. The large cut glass. 
bag can completely enclose ten full-sized men. The lighting of. 
these fittings is carried out by carefully blending arc and incandes- , 
cent lamps of various candle-powers, the latter arranged in the 
ornamental brass work on the exterior of the fittings; the 
combination has the most brilliant effect. The fittings are suspended | 
from specially designed winches fitted with automatic brake, and so 
geared that the fittings can be raised or lowered by two men. The 
design is entirely due to Messrs. Verity. | 

The whole of this important job has been carried out by Messrs. 
Verity (Limited), from their Manchester offices, under the superin- 
tendence of Mr. Charles S. Northcote, the Company’s manager for 
Manchester and the North of England, and the Winter Gardens 
Company have appointed Mr. A. R. Sillar resident electrical 
engineer to supervise the work on behalf of Mr. Lacey, who has 
designed the whole of the engineering portion of the scheme. 


PHYSICAL SOCIETY. 


At an Ordinary meeting of the Physical Society on June 11th, 
Mr. Suetrorp BipwEkLL, President, in the chair, a mathematical 
Paper was read by Mr. C. S. WHITEHEAD, on 


“Тһе Effect of Sea-Water on Induction Telegraphy." 


If а secondary circuit containing а telephone is rightly placed 
with respect to the field of a primary circuit traversed by an alter- 
nating current, signals may be transmitted over considerable 
distances. The author investigates the effect of filling the inter- 
vening space with sea-water; and, generally, the effect of a 
spherical conducting shell ор the induction, at а point in a 
dielectric, due to an alternating current in a circular circuit, when 
the axis of the conductor passes through the centre of the shell. In 
the mathematical treatment two cases are considered. (1) To find 
the normal magnetic induction at any point in the dielectric outside 
the shell when a circular circuit carrying an alternating current is 
placed in the dielectric inside а spherical conducting shell. (2) To 
find the normal magnetic induction at any point on the remote sido 
of an infinite conducting plate, due to a circular circuit parallel to 
the plate. In both cases, the following result is arrived at : 


Voce, 

Ho 
where V, is the maximum value of the normal magnetic induction 
at any point outside; p, the maximum normal majestic induction 
due co the current in the primary, supposing the conducting shell 
or plate absent, at the same point; у the thickness of the shell or 


plate ; and 
je d ти ү 
E , 


where y is the permeability of the conducting shell or plate; 0 its 
specific resistance, p —2 r times the frequency. If the frequency 
is 300, p 1885. Forsea-water, ¢ is taken as 2 x 10% C. (i. S. units; 
and p=1. The sea-depth at th North Sand Head corresponds to 


n=2,000 cms. Hence, in this case MS 21, or 79 per cent. is lost. 


By 
Similarly, when 7=1,000, the loss ів 54 per cent. The method 
employed in the investigation is that suggested by Lamb and 


| bad contradicted it from a practical stand-point. 


Niven; the author adds an expression for Q, the solid angle 
subtended by the circuit at any point, in terms of Bessel's functions. 


Mr. EVERSHED referred to some experiments of his own, from which 
he concluded that the author's formula gave too low an estimate of the 
attenuation ; the discrepancy indicated that some term had been neglected 

Mr. YULE doubted whether the equation given by the author were 
quite applicable to sea-water. There was need, apparently, of a term 
involviug the polarisation of the medium. 

Mr. O. HEAVISIDE communicated a critioism of the Paper. It was 
not necessary to investigate the problem for any particular form of circuit 
from which the waves proceed. The attenuating factor for plane waves, 
due to Maxwell, was sufticient. Taking the best known value for the con- 
ductivity of sea-water, there was no reason why the conductivity should 
interfere with signalling. A considerably greater conductivity must be 
proved for sea-water before it could be accepted that the failure of experi- 
ments on telegraphic communication with lightships from the sea-bottom 
was duc to that factor. It was unlikely theoretically, and Mr. Stevenson 
For some reason, the 
account of the lightship experiments had not been published, so that there 
was no means of finding the real cause of failure. 


Dr. J. A. FLEMING read a Paper on 


“А Method of Determining Magnetic Hysteresis Loss in 
Straight Iron Strips." 

The ballistic galvanometer method of determining hysteresis loss 
in iron rings is exceedingly tedious to carry out. The method em- 
ployed by Ewing of rotating a prepared iron specimen in a magnetic 
field is very rapid, but has the disadvantage as at presont used that 
the operator is dependent on his instrument maker, in that the 
measurement consists in making a comparison: as regards hysteresis 


loss between the specimen in question and a standard sample, the 


hysteresis value of which is stated by the makor, but which cannot 
be checked. The author therefore sought for a method which 
should be rapid, and yet not be dependent on comparisons with 
standard iron specimens. А basis for such а method has been 
found in an interesting fact with regard to the distribution of 
induction in a straight bar or bundle of iron strips placed in a 
uniform magnetic field. If а bundle of straight iron strips, say 
24in. long and lin. wide, is placed in the uniform magnetic 
field of a long coil, the induction density in the iron will be 
greatest in the centre and fall off towards the ends. If the 
field is an alternating field, then there will be hysteresis loss 
in the iron, which will at any point be proportional to the one- 
sixth power of the maximum value of the induction density. 
A sensitive bifilar mirror wattmeter may be employed to measure 
the mean hysteresis loss in the iron so placed. In order that this 
mean value may be а means of enabling the hysteretic value of the 
iron to bo determined, we must know the value of the induction 
density to which it corresponds. Ву numerous experiments on 
iron bars and bundles of strips of various lengths, sections and 
qualities it has been found that the actual induction density at а 
point on the bar 0:56 of the half-length of the bar from the centre 
1s always the induction density which has a value equal to the one- 
sixth root of the mean of the one-sixth powers of the varying 
induction density all along the bar. In other words, if the bar 
were magnetised perfectly uniformly, with an induction density 
equal to that which it has at 0°56 of the half-length from the 
centre, then the uniform hysteresis loss in tho bar would be the 
same as the mean of the actual non-uniform hysteresis losses at the 
different points on the bar. Moreover, the author has shown that 
the correction necessary for eddy current loss can be applied by 
measuring the induction at this same effective point in the bar. 
This arises from the fact that in all such cases the point in the bar 
at which the induction has а value equal to the square root of the 
mean of the square of the varying induction is practically always 
nearly the same point as that at which it has а value equal to the one- 
sixth root of the mean of the one-sixth powers. Hence to apply this 
to the measurement of hysteresis loss in iron strips, a secondary 
coil is wound round the bundle of iron strips at a point which is 
0:56 of the half-length of the bar from the centre, and the voltage 
on this secondary coil measured by an electrostatic voltmeter when 
the primary coil is traversed by an alternating current. At the 
same time а sensitive wattmeter is applied to measure the total 
energy loss in the iron. Tho volts measured by the secondary ooil 
enable the effective induction corresponding to the measured iron 
loss to be calculated, and also the proper correction for eddy cur- 
rent loss to be applied. In the Paper numerous measurements are 
given supporting the facts, and also a comparison showing how 
accurately tho hysteretic value of а sample of transformer iron can 
be obtained by this method. "The new method has great advantages 
over tho ballistic method. The actual experimental work was car- 
ried out in the author's laboratory by Messrs. Peart and Park. 

Mr. TREMLETT CARTER asked whether roots other than the 156th 
and 2nd, gave a similar constant value of the induction density. 

Dr. FLEMING said it seemed to be the result of accident that the 1°6th 
root gave a constant value for tron. 

The PRESIDENT proposed a vote of thanks to the authors, and 
the meeting adjourned until June 25th. 
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THE TECHNICAL EDUCATION CONGRESS. 


The International Congress on Technical Education has 
met and parted. Whether the world is much the wiser for 
Ше deliberations which have been going on in the rooms of 
the Society of Arts, that beneficent centre for pioneer move- 
ments, may be open to question, but of the earnestness of 
the men and women who assembled to read Papers and 
discuss them there can be none. Like meetings of the British 
Association, such conferences serve а good end in bringing 
together the persons most interested in a subject. Talk and 
discussion, discursive as they are prone to be on such occa- 
sions, cannot but prove stimulating to those who have 
been and are workers; and often the most discursive 
speaker is the most stimulating. Thus the gentle- 
man who in the midst of a discussion of the utility 
of the London Polytechnics insisted on interpolating some 
remarks about the educational influence of Mr. Rusxix's 
museum at Sheffield, and about the necessity of a study of 
psychology by technical téachers, though his remarks seemed 
very wide of the immediate topic, nevertheless laid his finger 
on a weak spot in our technical training institutions. They 
are too apt to ignore the human side of things and to lose 
sight of the truth that teaching, whether of science or of 
handicraft, is in reality the training of brains, and ought to 
be conducted in accordance with the proper principles of 
brain-progress. 

Of direct interest to the electrical fraternity there was little 
in the proceedings of the Congress. The most interesting detail 
in this sense was the announcement by Dr. (тАЕн®тт, the Organis- 
ing Secretary of the Technical Education Board, that that body 
contemplated opening an electrochemical laboratory in one of 
the new Technical Institutes, presumably that in Northamp- 
ton-square. If this is rightly conducted and properly equipped, 
it ought to do much good work. The first such laboratory 
in this country was that established about 12 years ago in 
the Finsbury Technical College, while the second is that 
of the Municipal Technical School at Birmingham. This 
latter is on & much larger scale, and is organised with 
a special eye to the Birmingham trades. Something 
different is needed for London. We need not, perhaps, 
look to Germany to find prototypes in the splendid newly- 
created electrochemical laboratories at Leipzig under Prof. 
Ostwald, and at Göttingen under Prof. Nernst. If we in 
England would create a worthy electrochemical laboratory we 


| ought first to find the best electrochemist in. England, and 


then give him a free hand to equip the laboratory and organise 
the courses of instruction. But that is probably the last 
thing in the world that would occur to the doctrinaires of our 
London County Council. They will probably follow a quite 
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М. C. S. AMMETERS & VOLTMETERS - 
NALDER BROTHERS тнокгвон, 


Sole Makers of these Measuring Instruments by arrangement with 


NALDER BROS. а: CO., 16, Red Lion Street, E. c. 


Prices of Ammeters from £1 17s - Gd 
Prices of Voltmeters from $2 „ O- 0 


за, QUEEN STREET, CHEAPSIDE, LONDON „E. G. 
Telegraphic Address: Оссгорв LONDON.” Telephone No. 124 Bank 


— NTE: _____46ЕМ18: Messrs. W. McGEOCH d 00.,108, Argyle Street, GLASGOW ; and Mr. S. JEVONS, Electrical Stores, Minorles, BIRMINGHAM. 
HH» ³ —— € ———— —À— ðßv 4% 


THE GENERAL ELECTRIC co., Ltd., 


MANUFACTURERS OF EVERY DESCRIPTION OF 


ELECTRIC BELLS 


AND EVERY KIND OF 


TELEPHONE 


FOR DOMESTIC OR EXCHANGE WORK. 


— 


HEAD OFFICES: 69, 71 & 88, Queen Victoria Street, LONDON, Е.С. 
WORKS: Peel Works, Adelphi, SALFORD; Brook Green Works, Hammersmith, LONDON. 


Mavor Coulson- Concentrie Wiring 


47, King Street, Mile End, GLASGOW. WATERPROOF and DUSTPROOF. 


THE CRYSTAL ELECTRIC LAMP COMPANY, LIMITED. 


OFFICES: ST. STEPHEN'S CHAMBERS, TELEGRAPH ST., LONDON, Е.С. ee жа ЛИ BEDFORD. 
Telegraphic Addresses: Bulbs London," and “ Bulbs Kemps 


«c» INGANDESGENT ELECTRIC LAMPS. 


High Efficiency and Long Life. 


Trade Bark ‘‘GRYSELGO.’’ Price Lists on Application. 


F. WIGGINS & SONS 2) _ 10, TOWER HILL, E. 
Telephone No. 3248 Avenue. 102 & 103, MINORIES, LONDON, Е.С, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


mc 
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EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 
Р 4 ADOPTED АТ BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS- \ 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, etc., etc., 
And by the LONOON SUPPLY COMPANIES. 
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DOULTON & GO., Lambeth, LONDON, S. Е. „се 


WORKS: he LONDON, S.E. DEPOTS: BIRMINGHAM. белене St. 

—————. ROWLEY REGIS, STAFFS. — — — —' LIVERPOOL .. ..Soho St. 
B ӨЙ dU di SMETHWICK, nr BIRMINGHAM. MANCHESTER: .Deansgate. 
РАЛЕ ЗТ. HELEN’S, LANCS. GLASGOW ....Bothwell St. 
BURSLEM. PAISLEY, N.B. PARIS. PARIS. . Rue de Paradis. 
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Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W... . 11 

Edison and Swan United Electric Light Company, Ediswan-buildings, 36-37, 
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ALTERNATORS. . 


Brush Electrical Engineering Co., 49, Queen Victoria-st., London, К.С. ...... 81 
Crompton & Co., Mansion House-buildings, London, E. C., and Chelmsford, 22, 27 
Easton, Anderson & Uoolden, Broad Sanctuary Chambers, Broad Sanctuary, 
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Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
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General Electric Co.,69, 71 & 88, Queen Victoria-st., London, E.C., & Salford 93 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London ; & Charlton, Kent. 1, 12 
Siemens Bros. &Co.,13,QueenAnne's-gate,London, S. W.; & Woolwich, Kent. 6 
AMMETERS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87, 
| Queen-street, London, E. O., and Branchen 
Evershod and Vignoles, Woodtield Works, Harrow-road, London, W.. 21 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 23 
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Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 

S.W. Works: Erith, Kent «0090000200690 зо „„ „%% „% „ „„66„%„%„%„ „% „„ 06 %% оь оо оозе 

Mather and Platt, Salford Ironworks, Manchester — „ ae 

Weeks (J.) and Uo., Chelsea, London, S. WWMWMMWMWMWttt .. ³C о 14 
CABLE COVERING MACHINERY. 3 a 
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Brash Electrica Engineering Co, 49,Queon Victoria-streat, London, E. O. 81 
Carbon Syndicate, 89, Victoria-street, Westminster, S.W. ................... 
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Johnson and Phillips, 14, Union-et., Old Broad-st., London; & Chariton, Kent 1. 12 
Siemens Bros. and Co., 13, Queen Anne’s-gate, London; and Woolwich, Kent 6 
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Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Queen-street, London, E. C., and Branche 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 23 
Harris(J. F. and G.), 68-60, Wilson-stroet, Finsbury, London, Kk. C. IA 
CEMENT.— House's Electric Cement Company, Liverpool ..... ce 25 
CHEMICALS, 
Boor(G.)and Co.,1and 2, Artillery-lane Bishopsgate-street Without, Е.С. 15 
CONDENSING PLANT, 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanotuary, 
S.W. Works: Erith, Кепї.................................. onu ia moo 
Muirhead & Co., 54, Old Broad-street, R. C.; and Elmer’s End, Kent 
Pulsometer Engineering Co., Nine Elms Iron Works, London, S. W.. 2 
CONDUITS. 
Crompton & Co. ,Mansion House-buildings,London ,E.C.; and Chelmsford 2, 27 
Doulton and Co., Lambeth, London, S. E. „„ 38 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. Ух 
Johnson and Phillips, 16, Union-ct., Old Broad-st., London; & Charlton, Kent 1,1 2 
Laurence, Soott and Uo., Gothio Works, Norwich 
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JULIUS SAX & 00., Ltd., Electrical Engineers and 
‘ELECTRIC LIGHT CONTRACTORS, EAGLE WORKS, COLD. 
HARBOUR LANE, CAMBERWELL, S.K. 

Established 1800. 


Specialities—Electric Bells, Burglar Alarms, Fire Alarms, Watchmen’s 
Clocks and Fire Indicators combined, Water Gauges, Billiard Markers, 
Electrio Vanes, Lightning Conductors, Speaking Tubes, Gas Lighters, 


Electrical Testing and Telegraph Instruments, Electrical Torpedo 
Apparatus. 


Automatic Call Bells for Fire Stations, &o., fixed at all Stations under the 
control of the Metropolitan Board of Works. 

Cell Calls for Police Stations, Prisons, &o., as devised for and adopted by 
Н.М. Home Office. Contractors to Н.М. Post Office and War басе, 
Electrio Lighting—Domestio and Public. Estimates Free on Application. 

Eight Prize Medals awarded. 
Telephone No, 5848, Telegraphic Address: Saaz London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Electric Light Engineers and Contractors, 
Manufaoturers and Suppliers of every requisite for Aro or Incan- 
descent Lighting, Dynamos, Lampe, Switches, Electroliers, Brackets, 
&o. Specialities in Primary Batteries for Eleotrio Lighting, Venetian 
Shades and Glaas, Oarbons, Xo. Tem Lighting on any scale at 
short notice. Estimates free, Telephone No. 3602, 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEER” contains the latest and most 


authentic information on all subjects connected with Engineering enterprise in 
India and the East. 


Correspondence invited on any subject which may be of interest to the profession. 
RATE OF SUBSCRIPTION (payable in advance, 4 ing а copy of 


the INDIAN AND EASTERN ENGINEER'S DIARY, and postage) : — 


INDIAN RATE, Yearly ... Rs.20 | ENGLISH RATE, Yearly ... 40s . 
Published at 137, Canning St., CALCUTTA 
LONDON OFFIGE: 28, Victoria Street, Westminster, S.W. 


INDIGESTION, WIND, BILE, NAUSEA. 
(= DYSPEPSIA + DEPRESSION - APPETITE x LASSITUDE). 


HALLOWEEN. 


A PURE AND HARMLESS CORDIAL, AND A SPLENDID PICK-ME-UP. 
A BOON TO JADED WORKERS AND THINKERS. ` 


Of all Chemists, in Bottles, 1s. 14d., 2s. 94., and 4s, 6d.; or of the 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, E.C. 
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If You Want to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY. 


SEND SIX STAMPS FOR 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 


THE BEST MEDIUM. 


The Largest Stock of Miscellaneous Machinery in the 


ingdom, Ready for Prompt Delivery. 
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HOUSE’S Dry-as-Snuff 
Boiler & Pipe Coverings. 


One Ton Covers 500 Square Feet. 


and Durable 
Non-Conducting Covering in the 


HOUSE’S ELECTRIC CEMENT CO., 
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Crompton & Co., Mansion House-bulldings, London, E.C., and Chelmsford. 23,27 
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Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
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FLUORESCENT SCREENS. 
Bonnella (Н. D.) & Son, 58 Mortimer-street, London, W. ................—_ 8 
Coasor, 67, Farringdon-road, London, E.C. 3 
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GAS LIGHTERS (ELECTRIC). 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. O., and Branches 
Genera! Electric Co., 69,71 & 88, Queen Viotoria- at., London, I. C., & Salford 
QEMERATORS. 
Cox Thermo-Eiectric Co., The Cox Laboratory, St. Alban's, Herts 
GLOBES AND SHADES. | 
Brockie-Pell Aro Lamp, 97, Queen Victoria-street, London, E.C. epeeesenecane 
tan ера саца, Кайсыны; апа Tonon сва Giasg 
digon тап eotrio трапу, Ediswan-buildings 
96-37, queen street, London, i C. and Branches JC 
General ро Па 013 N 1,1 
ps.14, Union-ot., то ; 
i abb C. Co.,P Wint 2 ғ pun 
| urg India RubberC. Co. nter 188, London Wall, Wood-at, B.C... 14 
Moseley (D.) and Sons, Chapel Field Works Ardwiok, Manchester . — 18 
INSTRUMENTS. 
Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 12 
Crompton and Co., Mansion House-buildings, London, E. C.: & Chelmsferd 22, 27 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 


Queen-street, London, E.C., and Branches ............ V 
Evershed & ино, Woodfield Works. Harrow-rd., London, W. .......... . A 
Genera! Electric Co.,69, 71 &88, Queen Victoria-st., London, E. C.; & Salford. 93 
Hodges and Todd, 90-428, Hampstead-road, London, N. W.. e 14 


Johnson & Phillips, 14, Union-ct., Old Broad -st., London; & Chariton, Kent], 13 
Muirhead and Co., 54, Old Broad-street, B. C.; and Elmers End Kent 9 
Nalder Brothers апа Co., 16, Red Lion-street, Clerkenwell, London, E.C..... 18 
Nalder Bros., & Thompson, 84, Queen-street, Cheapside, London, Е.О. ...... 93 
Paul, R. W., 44, Hatton-garden, and Gt. Saffron Hill, London, E. CO.. 90 
Pitkfn, J., 66, Lion-street, Clerkenwell, London, Е.О ......... 20 
Richard, Jules, Paris "94526 "*9*9»5809*00025028 16 
бах (Galias) and Coa а о вкте зове, ponds ис. eres... #4 
iemens Bros. ап e ueen Anne s-gate, London; and lwich, Kent 6 
Btanley, W. P., Great Turnstile, Holborn, London, EO. . , 19 
elegraph Man üring Co., He near Warrington; and ucen 
Victoria-street, London, R.C. ; and iverpool . a хаа 3 — 
INSULATING MATERIAL. 
Bayley, А. L., Moor Green. Birmin 


s eneeesves es seeeeaeveveecane 99209902929 


gham........... 37. pEce a E E d 20 


M D.) and Sons, Chapel Field Works, Ardwiok, Mauch . 18 
Mosses and Mitobell, 68-71, Chiswell-atvoce Londan E.O 5 81 
INSULATORS, 


Doulton and Co., Lambeth Pottery, London, В.Е. ............ 
Light Company, Ediswan-buildinge, 38-87 


Ed!son and Swan, United Electric 


Genera! Kioctris Co. 60 7 eo Qa. 2 62 6 6 оо озооооооо es овзооеосовеооово ез == „ 
eneral Electric Co. 1 ueen Victoria-st.,London, B. C.; & Salford. 23 
Henley's (W. T.) Tel. Works Oo., U, Martin’s-In,Cannon-st.,Lon.,&.N. Woolwich 1 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Ohariton Kent 1, 12 

Siemens Bros. & 00, 13, Queen Anne's-gate, London; and Woolwicte'Kent, ' 8 

Telegraph Manufacturing Oo., — 
Can London, Е.О. and Liverpoo 


Brockie-Pell Arc Lamp, 97, Queen Victoria-street, L . C. 
Brush Electrical Engineering Co.. 49, 9 уу ершен ug y 
88 Е 55 нат . „%%% „„ 
ompton and Co., Mansion House-buildings А 
Crystal Е ectric Lamp Co, St. Stephen's Chmbrs, Tolen ph t London, E... 25 
Davy Electrical Construction Co., 15, Victoria-street, Westminster S. W. 
роп ава гаша, Manchester; and ri wide and Glasgow ..............-. 
n an wan ectrio t А wan- dings 
aee locu Ge %% шр, ane 
пега о Co., Queen Victoria-st., London, EC.: d. 
'* Hard " Incandescence Lam ‘Co.—Sole Agents, Wilhelm and 9, 11 215 
Westmoreland buil » Alderagate-street, London, E. C. Tm Е 16 
Holmes (J. Жүрө Co., Newoastle-on-Tyne; & 17, Soho-sq, London, W...... 4 
Johnson & Phillips( Arc), 14, Union-ot, Ola Broad-st, London; & Chariton,Kent 1,13 


Mice cates cio ae oS ыз adu dire d 1 


Simon, Barry bs Queen Visto sire, Тодор, BC. 5 
Sunbeam Lamp Со, Gateshead-on-Tyne; and 00, Fenchurch or, London, E. G. 14 
ZS 
General Kiestlo Co. Т1 & 8 Queen оа ааа London БЫДЫ: 2 
xe ы е. United Electric Light Company 5 86-87, 
аар ОЗО ЖАБЫН, 5 
Macfarlane and Co., Glasg: : RO Махна Я о, а 


Edison & Swan United Electric Light Company, Edi - А ! 

P чене CRAN OG e є d В 85 о i x о ned | 
ener ric Co. 1 ‚ Queen Victoria-st. n E.C.; 1. 

Johnson & Phillips, 14, Union-ot., Old Broad t., 5 & Chalice: Kant.! 12 

Muirhead and 4 6 Old Bros 4-stroet, 800. and Rimer's End, Кеп Geens A 


Вах (Julius)and Co., Ridgmount- 

LUBNIGANTS. " street, tore-streot, London, W. C0 24 
House's Electric Cement Co, Vauxhall- road, Liverpool ЖОКГО... 
Reliance Lubricating Oil Co., 19 &20 Water-la., Gt, Tower-st., London, Е.С. 12 


[ris Nel dar d Hoctham М Barthol 
and Hoo ow om 
Edison and Swan United Electric Light Company id ntur d M 
9 888 on 718 88,0 Dances. РЕР ff. а i pini QE 
eneral Electric Co., ueen Victoria-st, London, E.C.: & Salford 
Johnson and Phillips, 14, Union-ct., Old Broad. ; я 
Laurence, Scott lupe, 14, Gothic W iei 99999256090 0n80609090€0909600092 во QD 


MICA. — Sanders. Wake & London, B. C. 2 
Wiggi»s(F.) & Sons. 10, Tower · hill, and 109 and 103, Minories, London, E. d. 28 


MANUFACTURING ELEOTRICIANS. 
Dorman and Smith, Salford, Manchester; and London and Glasgow.. 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 

8. W. Works: Erith, Kent. eooo 6 6 % 6 %% % % % „ %% % % % % % 60 оо оо „% ов овое оо 
Edison and Swan, United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. O., and Вгапоһев........................... S 
General Electric Co., 69, 71 & 88, Queen Victor. et., London, E. C., & Salford. 
Henley's (W. T.) Tel. Works Co., 37, Martin’s-lane, London, and N. Woolwich. 
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Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent.], 12 
Laurence, Scott and Co., Gothic Works, Norwich ...... 2... =» =s =æ ss os anes ^ 


ufacturing Company, 
Viotoria-atreet, London, EB. O.; and Liverpool a. no =» as ss u» am =e as =n ~e «w ao an 
MICROPHONES. | 
Consolidated Telephone Construction & Manufacturing Company, 186-188, 
Shaftesbury-avenue, London, W. O. H and Coventry, En land. оов оо о0о „%„6„ „ „ 
General Electric Co., 50, 71 & 88,Queen Victoria - street, London, E. C.; & Salford 


MOTORS (Electric). 
Brush Electrical 


General Electric Co., 69, 71 & 88, Queen Victoria-st., London, B. C.; & Salford 

Holmes (J. H.) & Co. өңү ЧҮ, kd о 17, Soho-square, London, W. 

Johnson & Philips 14 Union-ct., Old Broad-st., Lon 

` Tanrenos Soott and Co., Gothic Works, Norwich ................ А 
Siemens 


NON-CONDUCTING COMPOSITION. 
House's Electric Cement Co., Vauxhall-road, Liverpool 
United Asbestos Co., Dock House, Billiter-street London, E. 00. 
OIL FILTERS. 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.; & Salford 
Wells (А. C.) & Co., 99, Midiand-road, St. Pancras, London; and Manchester 


PAIN 
In ble Paint Co., 27, Cannon-street, London, B. O. em em em an om со =» an 


PATENT AGENTS. 
Chapman (J. C.), 70, Chancery-lane, London, W. CCC. 
Lorrain (J. d.], Norfolk House, Norfolk-street, Strand, W 
POROUS CELLS. 
' tein Elec. Accumulator Co., Victoria Mansions, 28, Victoria-street, 
estminster, London, 8.W. v-980€0€0€009502n22009.9590905560800999599?009 059 96 OH 9.9 ов оо On 
PUMPS. 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
8,W. Works: Erith, Kent ............ Peon 


SAND BLAST APPARATUS. 
Tilghman’s Patent Sand Blast Co., Broadheath, near Manchester 


SCREWS, TERMINALS, &o. 
Automatio Standard Sorew Co., Halifax 
Edison апа Swan United Electric Ligbt Company, 

Queen-street, London, E.C., and Branches 

SHUNT-BOXES. 

dosna B. W., 44, Hatton-garden, and Great Saffron-hill, London, E.C. 

Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87, 

Queen-street, London, E.C., and Branches ........ deque as . 

General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Saltord 


STONEWARE AND PORCELAIN. 
Doulton and Co., Lambeth, London, S. E. эз «9 € 9 9.0 0.9 во эз ое ен * о GD ен оо (DO ow OUO 
SUPPLIES FOR CABLE SHIPS. : 
Duncan, Wallet and Co., 114, Fenchurch-street, London, E. C... =s 
Indestructible Paint Co., 27, Cannon-street, London, E. C. 


. C. ер ею со — 


mpany, Ediswan-buildings, 36-37, 
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ros. & Co., 12, Queen Anne's-gate, London, 8. W. and Woolwich 


18 


23 
4 


don; & Chariton, Kent 13 


6 


23 


23 


83 
8з 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kentl,1 : 


Muirhead & Oo., 54, Old Broad-street, E.O. ; and Elmer's End, Kent 


SURFACE CONDENOGOERS. 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
B.W. Works: Erith, Kent..... ü Ice EUREN 


SWITCHES AND SWITCHBOARDS. | 


Dorman and Smith, chester; and London and G W... : 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanotuary, 
S. W. Мотка: Erith, Kenn а... 


Queen; street, London, E. O., and Branchen ce eee see 
General Electric Co., 60, 71 & 88, queen Viotoria- st., London, E. C.; & Salford 


Holmes (J. H.) & Co., Newoastle-upon-Tyne ; & 17, Soho-squae, London, W. 
Johnson & Phillipe 14, Union-ct., Old Broad-st, London; &Chariton, Kent 1,1: 


London, E. O.. 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8. W.; & Woolwich, 


TAPE. 
Connolly Brothers, Blackley, Manchester—Agent: C. F. Quicke, 72, Fins- 
: bury-pavement, Londo б. C. „„ оо оосо оо оо ао ов оосо о оо 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-37, 
Queen-street, London, E.C., and Branches................ Rada cii es 
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TELEPHONE APPARAT J9. 


C. T.C. and Manufacturing Co., 186-158, Shaftesbury-avenue, London, W. O.: 
and Coventry, England, CCC 8 
TELEPHONES. . 
C. T. C. and Manufacturing Co., 188-188, Shaftesbury-avonue, London, W. C.; 
nnd Coventry, England....... J] %ðV—k UZ 8 
Edison & Swan United Electrio Light Company; Ediswan-buildings, 36-37, 


E: and Liverpool 
Western Electric Co., 79, Coleman-street London, Е.С. 


Henley's (W.T.)Teleg. WorksCo.,27, Martin's-lane, London, & N. Wool wich 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent 
Muirhead & Co., 54, Old 


Siemens Bros. & Co., 12, Queen Anne's Gate, Lo don, S. W.; & wich 
Telegraph Manufacturing Co., Helaby, near Warrington, and 11, Queen 
verpool ....... 
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CROMPTON ARC LAMPS. 


EDIN BURGH. | 


а 


MADE AT CHELMSFORD, ENGLAND, UNDER CROMPTON-POCHIN PATENTS. 


GROMPTON & CO., Ltd., 
Liberal Discounts to the Trade. | АВС WORKS, CHELMSFORD. 
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Classified Index to Electrical Trados.—Continued. 


TRANSFORMERS. 
| Brush Electrical Кишен Co 
роп & Co., Mansion Hi uoo bul 
C. T. C. and Manufacturing Co., 186-188, 8 
nud Coventry, Englan 
Easton, Anderson & Goolden; Broad Sanctuary’ Chambers, Broad Sanctuary, 
S. W. Works: Erith. Kent 
Edison & Swan United Electric Light ‘Company, Ediwan-buildings, | 80-87 
Queen-street, London, E.C., and Branches 
. General Electric Co., 69, 71, & 88. Queen Victoria-st. .Loudor | E.C.; & Salford 
' Johnson & Phillips, y p ert Old Broad-st., London; Charlton, Kent 1, it 
Laurence. Scott and Oo., Gothic Works. Norwich. 
Siemens Bros & Co., 12, ‘Queen’ в Anne's-gate, London, В. W. ; & Woolwich 6 
TRANSMITTERS. 
C. T.C. and Малын Co. , 186-188, Shaftesbury-avenue, London, W. C.; 


Paes 

een Victoria-street, London, E. O. 31 

Ss. London. E. O.; 4 Cheimsford. 22,97 
aftesbury-avenue, London, WiC. ; 


and соурпну, Englan 18 
Edison & Swan United electric Light Company, Ediswan-buildings, 86-87 
tee London, I. O., and Branches зо 


General Electric Co., 69-71, Queen Victoria-st., London E. O. and Salford 399 
TRAVELLING ORANES. 
. Easton, Anderson & оома, Broad Sanctuary Chambers, Broad Sanctuary, 
,  &W. Works: Erith 
General Electric Co., * 7¹ Te 88, ч Victoria-st., London, B-C.; & Salford 23 


TURNERS (ivory and Hard W оо). 
Bonnells and Son, 58. Mortimer-st., and 42-43, Kirby-st.,London,E.O 8 

TURBINE MAKERS. 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 

. Works: Erith, К Kent 

Gilbert Gilkes and Co., Kondal .............. 
Güntber (W.) & Sons, Gantral Works; Oldham 
Howes, S., 64, Mark-lane, London, 

UNDERGROUND MAINS. 

| Callender в Cable and Construction Co., 90, Cannon-street, London; Erith 


. Kent 10 

. Johnson & Phillipe, 14, Union-ot., Old Broad-st., London; & Charlton, Kent 1,12 
VACUUM TUBES. 

„ Bonnella (H. D.) an Я доп 8 

| ика & Swau vig ted ei Шоно Light Com апу, Rdiswan Buildings, 36 & 25 
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VENTILATING. PAGR 

Blackman Ventilating Company, 68, Fore-street, London; EO... 20 

Matthews & Yates, Swinton, Manchester ооо M 
VOLTMETERS. 


Crompton & Co., Mansion House-buildings, London, E.C.: & Chelmsford. 2, 7 
Edison & Swan United Electric Light Company, Ediswan Buildings, 38 & 

87, Queen-street, London, E. C., and Branches ................ ....... æ 9) 
Evershed and Vignoles, Woodfield Works, Harrow-rd., London, W. 21 
General Electric Go., 69, 71 & 88, Queen Viotoria-st., London, E. C.: & Salford 93 
Johnson & Phillipa, 14, Union-ct. » Old Broad-st., London; :& Chariton, Kent 1, ч 
Muirhead & Co., 54, Old Broad-atreet, E.C. ; and "Elmer's End, Kent ........ 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell. London, E.C. .... 18 
Nalder Brothers& t Thompson, 84, rr -street, Cheapside, London, E. C. 8% 


Paul, R. W. e 44, Hatton-garden, and Great Saffron-hill, London, E. C. . 90 
Pitkin, J., 56, Red Lion-street, ‘Clerkenwell, . ²˙ E ens 30 
Richard, Jules: Райа: ͤ сули ra esse cer ma cu epi аа 16 


Siemens Bros. & Co., 12, Queen's Anne's-gate, London, S. W.; & Woolwich 6 
VULCANITE. 

Harburg India Rubber С. Oo. (F. Winter), 138, London-wall, London, Е.С, 14 

Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester 


WIRE (Covered and Uncovered). 
British Insulated Wire Co., Preston 
Connolly Brothers, Blackley, Manchester. London Agent: 0. F. "Quicke, 

Finsbury-pavement, E 
Edison & Swan United Electric Light Company, Ediswan Buildings, 86 & 

87, e iir, eb ао E. C., aud Branches 90 
Ji „ e—Sole Agents, W. ¥, Dennis and Co, 88, Billiter-st., i 
Generel Electric 'Co., 69, 7 & 1 88, Queen Victoria-st., ‘London. E. C.; & Saliord 9з 
Glover (W. T.) and Со. Manchester: and 39, Viotoria-st.. London 10 
Henley's еу (W.T) j} Тее. Werks Co. 27, Martin's-lane, I. ondon, & N. Woolwich 
Johnson Phillipe, 14, Ur Union-ct., Old — London; 4 Charlton, Kent 1, 13 
London Electric Playh house-yard, Go n-lane, London. E.C. 

Co., 12, Со. Anne s-gate, MS S. W.; 


Man 
Victoria-street, св Е. C3 and Liv "I %% — x4. | 
W Electrico Co., 79, Coleman- street, London, EB. C00... 8 
WIRE-OOVERINO MACHINES. 
Johnson b Phillips. 14, Union- ot. Old Broad. London: & Charlton, K ent 1,12 
WIRING. —Mavar and Con!eon, 47, King-street, Mile End, Glasgow ........— — 83 


Books for Flectricians & Electrical Engineers 


BOOKS ON THE ELECTRICAL TRANSMISSION OF ENERGY. 


MOTIVE POWER AND GEARING FOR ELECTRICAL 
MACHINERY. Ву E. Tremlett Carter, C. E., MIE E., F. R. A. S., Е.Р.8. 
(Lond.). 650 pages, 200 Illustrations and over 80 Tables of Engineering Data. 
12s. 6d. post free, abroad 138. 

ELECTRIC MOTIVE POWER. Ву Albion T. Snell, A. M. I. C. E., 
M,I E. E. Over 400 pages, nearly 250 Illustrations . 10s. 6d. 

THE ELECTRICAL TRANSMISSION OF ENERGY. By A. 
V. Abbott. 586 pages, with 9 Folding Plates and numerous Illustrations. 


25s. nett. 
ELECTRIC POWER TRANSMISSION. By Dr. Louis Bell. 11s. 


THE ELECTRIC MOTOR AND ITS APPLICATIONS. By T. C. 
Martin and J. Wetzler (with an Appendix on the Development of the Electric 
Motor since 1888, by Dr. Louis Bell). Third edition, Quarto, 315 pages, 353 
Illustrations. 13s. 6d. post free, 

TRANSFORMERS FOR SINGLE AND MULTIPHASE 


CUBRENTS. By Gisbert Kapp. Translated from the German by the 
Author. 6s. | 


ELECTRIC TRANSMISSION OF ENERGY, AND ITS TRANS- 
FORMATION, SUBDIVISION AND DISTRIBUTION. By Gisbert Kapp. 
Fourth Edition, 10g. 6d. 

POLYPHASE ELECTRIC CURRENTS AND ALTERNATE 
CURRENT MOTORS. By Prof. Silvanus P. Thompson, D.Sc. 12s. 6a. 


ON THE DEVELOPMENT AND TRANSMISSION OF POWER 
FROM CENTRAL STATIONS. By Prof. W. C. Unwin. 10s. nett. 

ELECTRIC TRANSMISSION HANDBOOK. By F. P. Padt. 4s. 6d. 

ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Edited by Allgemeine Electricitiits Gesellschaft, Berlin. 128. 6d. 


ON THE CALCULATION OF NETWORKS FOR DISTRIBU- 
TION OF POWER BY CONTINUOUS AND ALTERNATING CURRENTS. 
By H. Cohen. German edition, 1s. 9d. 

UNTERSUCHUNGEN UBER DIE AUSBREITUNG DER 
ELEKTRISCHEN KRAFT. By the late Dr. Н. Hertz. 7s. 


WORKS ON ELECTRIC TRACTION. 


MOTIVE POWER AND GEARING FOR ELECTRICAL. 
MACHINERY. By E. Tremlett Carter, C.E., M. I. E. E., F. R. A. S, &o., 650 
pages, 200 Illustrations and over 80 Tables of Engineering Data. Price 125. 6d. 

post free, abroad 1ts. 

THE ELECTRIC RAILWAY IN THEORY AND PRACTICE. 
By Oscar T. Crosby and Louis Bell, Ph.D. New Edition, fally illustrated, 11s. 

ÍLEOTRIC RAILWAYS AND TRAMWAYS: their Construction 
and Operation. By Philip Dawson, C. E. Demy quarto, £2. 28. 

WESTINGHOOSE ELECTRIO STREET CAR EQUIPMENTS. 
By F. L. Hutchin рро A. Phillips. 4а. 6d. 

RECENT PROGRESS IN ELECTRIC RAILWAYS. By Carl 
Hering. New Edition, 5s 


ELECTRIC RAILWAY MOTORS ; pd Construction, Operation, 
and Maintenance. By Nelson W. Perry. ” ав. 6d 


ELECTRICO STREET RAILWAYS. By Prof. E. J. Houston, Ph.D. 
and A. E. Kennelly, D.Sc. 4s. 6d. 


AMERICAN ELECTRIC STREET RAILWAYS ; their Construc- 
tion and Equipment. By Killingworth Hedges. 10s. 6d. 


ELECTRIC RAILWAY ENGINEERING. By Edward Trevert. 88. 


TABLES AND FORMULA FOR ELECTRIO STREET RAIL- 
WAY ENGINEERS: By E. A. Merrill. 4s. 6d. 


LES TRAMWAYS ELECTRIQUES. By Н. Maréchal 7s. 


ELECTRIC WIRING PUBLICATIONS. 


COMPREHENSIVE INTERNATIONAL WIRE TABLES FOR 
ELECTRIC CONDUCTORS. By W. 8. Boult. 5e., post free. 
STANDARD WIRING POR ELECTRIC LIGHT AND POWER. 


Ву Н. C. Cushing, junr., A. M. Amer. I. E. Limp leather, pocket] size, 4s. 6d. 
post free. 


INCANDESCENT WIRING HANDBOOE, WITH TABLES. 
By F. B. Badt. 4s. 6d. 


HOW TO WIRE BUILDINGS. By Augustus Noll. 68. 


1 TABLES FOR ELECTRIC WIREMEN. 
бв. 


the Owners of Buildings. By Russell Robb. 16s. 


By Charles 
BLECTRIC WIRING. For the use of Architects, Underwriters and 


WOODHOUSE AND RAWSON WIRING TABLES. Price, 


paper 1s., post free. 
UNIVERSAL WIRING COMPUTER. By Carl Hering. 5з. 


МАҮЗ TABLE OF ELECTRIC CONDUCTORS. For official 
use, printed on cardboard, with metal edges and suspender. Price 28., post 
free 20 ЕС For the pocket, mounted on linen, in strong case, 2s. 6d. , post 
ree 2s, 8d. 

WIRING SLIDE RULE (Trotter’s Patent). For the pocket: Price 
2s. 6d., post free 2s. 7d. 


РНСЕМІХ FIRE OFFICE RULES FOR ELECTRIO 
LIGHT INSTALLATIONS AND ELECTRICAL POWER INSTALLA- 
TIONS. By Musgrave Heaphy, C.E. Twenty-fourth edition, 8vo, gewed. 6d 
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different method. They will rather consult some narrow 
trades-union partisan, and then advertise for a lecturer and 
demonstrator, at starvation wages of 25s. a week, to teach 
evening classes the bare elementary text-book knowledge. 

The first sitting of the Congress was devoted to a dis- 
cussion of chemical education. ..To this discussion some 
most interesting Papers were contributed by Prof. LuwcrE 
(of Zürich), Dr. Отто Wirt (of Berlin), Prof. Авмвтвомо, 
and others. The keynote of the discussion was, on the one 
hand, the blindness of British manufacturers in letting German 
chemical factories capture the newer chemical industries— 
the aniline dye industry, the alizarine industry, the alkaloid in- 
dustry and the like—instead of employing, as the German manu- 
facturers do, a staff of highly-trained research chemists; and, on 


the other, the hopelessness of attempting to fight this unequal 


battle by teaching first-grade chemistry to schoolboys. The 
chemical industries of Great Britain will not be revived by so 
pitiful a remedy as that of teaching a smattering—a pernicious 
smattering as one speaker described it—of chemistry to the 
unedueated or to the semi-educated. Speaker after speaker 
deplored the want in England of a properly organised system 
of secondary education. Without this, more than half the 
efforts toward a higher technical education were being thrown 
away. We might build institutes, equip laboratories, organise 
examinations, and map out elaborate courses of instruction. 
But if our pupils came so ill-prepared in their preliminary 
schooling as to be unable to take proper advantage of the 
training, it was wasted upon them. 


And this will be found to be true, not only as it has been already 


found to be true of the teaching of chemistry, and in the 
higher kind of engineering, if in the organisation of the future 
London school of electro-chemistry pains are not taken to ensure 
a rigorous exclusion of the truly incompetent. To be of use 
as an electro-chemist in the growing electro-chemical industry, 
а man requires а very wide and complete training. Мо can- 
didate for admission should be accepted unless he has shown 
that he has had a good secondary education and has already 
followed out a course of preliminary instruction in chemical 
and electrical laboratory work as well asin theoretical chemistry 
and physics. Then, and not until then, is such an institute 
likely to prove a real and permanent factor in the development 
of the growing electro-chemical industries of this country, 
Few, even of scientific men, have realised what is the essential 
difference between a merely chemical and an electro-cheinical 
process for the production of some product. In the chemical 
process certain materials and reagents are put together under 
specific conditions, in order that some reaction, or set of re- 
actions, may take place. But those reactions go on undirected, 
that is to say, the forces at work between atom and atom, or 
between molecule and molecule, are not subjected to any 
forces that control the direction of their charges, save in so 
far as gravity may come in to direct a heavy molecule to move 
downwards out of the solution. But in an electro-chemical 
reaction the operation is always and essentially a directed one. 
The electric current controls the atomic movement; it 
compels the metallic atoms to move in one direction and 
the non-metallic'in another, so that the molecules in play are 
never left undirected. Not until the manufacturer has begun 
to have a glimmering of this will he appreciate the immense 
future which lies before the electro-chemist. There is this 
immense advantage, moreover, on the side of the electro- 
chemical process, that whatever succeeds on the small scale 


can be known ‘to succeed on the large scale, and the energy 


needed in the process when carried out on the large scale can 


be foreseen and calculated beforehand with the greatest 


precision. 


But we are wandering far from the subject of the Congress. 
Its discussions on agriculture, on the training of teachers, on 
the interference, or supposed interference, of trades unions, 
and on the technical education of women, though they loomed 
large before the Congress, have, however, little significance 
for electrical engineers. Prof. Arsstrone’s Paper, on the 
“ heuristic " method of science-teaching (the method of teach- 
ing science in which each laboratory exercise is from the 
beginning treated as a research) proved of deep interest, 
though it raised a little debate. Prof. Avnrow's brief Paper 
on the activities of the Central Technical College ought to 
make the City Fathers proud of an establishment which can 
produce such splendid fruits. Prof. THOMSON 's characteristic 
criticism of educational blunders, which he trotted out under 
the title of ** Reforms in Technical Education," evoked a lively 
discussion, while Principal WErrs's condemnation of unneces- 
вагу examination proved a timely warning in view of the 
dubious attempt of certain County Councils to start examina- 
tions of their own. Much was said in condemnation of the 
delusive system of payment on results, and of the pernicioug 
practice of certificate hunting, both of which are destructive 
to sound technical teaching. Everybody agreed that the long 
delay in the establishment of a teaching university in London 
was an increasing scandal. Still more emphatic was the con- 
sensus of opinion that the time was ripe for a Government 
measure to create the organisation of secondary education 
recommmended by the late Royal Commission. 

Whatever the immediate results, legislative or otherwise, of 
the Congress, it cannot but have a lasting influence upon the 
London Technical Schools. It will materially strengthen the 
hands of those who are striving to perfect a scheme of educa- 
tion in them, and afford a much-needed warning to the peri] 
of letting the management of these institutions drift into the 
hands of well-meaning philanthropists who, by muddling up 
education with recreation, have done so much in the past to 
lower the educational tone and status of these establishments. 
The turn which the movement is now taking toward a proper 
recognition of the best kind of. technical, instruction is a 
favourable sign, for in these days of competition with better- 
educated Continental rivals we cannot afford to let our 
technical institutes fritter away their energies and funds upon 
side shows and educational work of a third-rate order. Now 
is their chance to develop themselves into the most important 


educational factor of our time. 


— —— — — — a 


REVIEWS. 
I ld 

L'Ottica delle Oscillazioni Elettriche. By Асосвто Ricu, Pro. 
fessor of Physics in the Royal University of Bologna. (Bologna. 1897.) 
Italian electricians have in recent years greatly distinguished 
themselves by their earnestness and success in original research. 
Amongst them Prof. Righi, of Bologna, has devoted himself 
to following up the work of Hertz on electric oscillations. 
Before his premature death Hertz demonstrated many of the 
important properties of electric waves, their reflection, refrac- 
tion, polarisation and diffraction. In this demonstration of 
their optical properties he employed electric waves of various 
sizes down to about a wave-length of 19in. With so large a 
wave-length the apparatus used was of somewhat unwieldy 
dimensions, the parabolic mirrors for proving reflection 
being made of sheets of metal over 6ft. square, and the 
prism of pitch for demonstrating refraction nearly 5ft. 
high. In Prof. Righi’s work, now published in book form, 
we have a connected account of his researches on ће “ Optics 
of Electric Oscillations." In these researches he has used a 
compact form of oscillator, consisting of two brass balls with 
в spark-gap between them, immersed in oil so as to render the 
sparks more sudden, the electric source being a Holtz machine 
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with four revolving discs driven by 4 н.р water motor. The 
resonator was а lamina of silvered glass with. а narrow spark- 
gap &cross the middle of the film, а microscope being added 
to observe the sparks. Using two spheres each about lin. in 
diameter, electric oscillations were produced, more rapid than 
any used by Hertz, the wave-length of the resulting waves being 
jast lin. Consequently Prof. Righi was able to employ in the 
farther investigation apparatus of quite a small size, compared 
with that of Hertz, the whole of the appliances, mirrors, 

risms, gratings, &c., being mounted on a frame, the total 
ength of which, from oscillator at one end to resonator.at the 
other, was only about 4ft. In the centre stood, on a vertical 
support, a divided circle, upon which the prism or the grating 
was placed exactly as in an ordinary spectrometer. The 


‘entire apparatus has an optical rather than an electrical 


appearance. Prof. Righi’s book is divided into two parts, the 
first of which is devoted to the description of the apparatus 
and to the theory of the resonator. The second part, which 
extends from page 75 to page 194, corresponds more par- 
ticularly to the title of the work. It recounts the verification 
of. the optical laws obeyed by these electric waves. Inter- 
ference is demonstrated by combinations of apparatus similar 
to fhe bi-mirror and the bi-prism of Fresnel. The phenomena 


of the interferences produced by thin films are imitated and , 
The absorption : 


reproduced, ав are also those of diffraction. 
of the. waves by wood, glass and other imperfectly trans. 
parent bodies is also studied. The peculiarities of elliptic 
polarisation so well known in physical opties as accom- 
panying certain cases of reflection, are found also to exist 
for electric waves. Refraction, total internal reflection and 
the production of circular polarisation by means of total 
reflection are investigated in a special chapter. Finally, 
double refraction is studied in wood and in certain crystals, 
such as gypsum (selenite). 
of notes on points mostly of theoretical interest. With 
the exception of continual references to the writings of Hertz, 
and the mere enumeration of other methods of detecting waves, 


there is no attempt made to expound the researches of other, 
observers, though footnotes are occasionally added to direct. 


the student. The book is in fact occupied by Prof. Righi's 
own researohes, and. as such it has a value quite independent 


of any works of more general scope. We cordially endorse. 
‘the conclusion to which the author comes in his preface that, 
these researches, ranging over во wide а domain of optical: 


analogues, by showing that the way in which electromagnetic. 
waves behave is identical (save only in the inherent differences 
arising from the different sizes of the waves) with that in 
which light waves behave, has given an additional confirma- 
tion to the hypothesis of the electromagnetic nature of light 
itself. Zu 


The Calculus for Engineers. By Prof. Perry, F.R.S. (London: 
E. Arnold. 1897.) ' 

The province of the calculus has long been jealously guarded 
by the professed mathematician, but at length his exclusive 
hold on it is yielding to the demand for its more general use 
in the practice of engineering. No institution has done so 
much to bring about this result as the Finsbury Technical 
College, and no one person has done more than Prof. Perry by 
his lectures, and now by his publication of them in book form. 
.In times past it was almost impossible for the student to learn 
the calculus except with the aid of oral tuition, but now the 
mere engineer should feel:emboldened by the title of Prof. 
Perry's book to make the effort to teach himself. The calculus 
is like а keen-edged and powerful tool; its invention is one of 
the greatest triumphs of mathematical genius, but there is the 
widest difference between invention and use. The engineer 
finds it ready-made to his hand ; it is only dexterity in using 
it that he has to learn. Given un understanding of its prin- 
ciple, continuous practice is the royal road to skill in handling 
it, and Prof. Perry himself can find no other. But how to 
practise it has always been: the crux, and it is just this difti- 
culty to which Prof. Perry addresses himself. In the opening 
sentence of his first chapter he says that ** squared paper may 
be bought at sevenpence a quire,” and herein lies the pith of 
his teaching. Не is never tired of insisting upon the import- 
-ance of the student plotting for himself curve after curve to 


i 


The work closes with 60 pages 


illustrate the laws of у = az", у = а sin (bxr+c),y=ae™, &c. The 
differential coefficients must then be tested numerically and 
graphically by actual experiment on the curves and figures. 
A great diversity of most instructive exercises are suggested 
for the student to work out graphically; he thus becomes 
thoroughly familiatised with various functions, and is no 
longer non-plussed when a problem appears in terms of 7, ¢ 
or v instead of x and у. . | 

On the all-important point of the logical accuracy of the 
differential calculus, Prof. Perry speaks, as one would expect, 
with no uncertain voice. The calculus is no mere approxima- 
tion; it is the very antithesis of our ordinary loose speech, 


which deals with “near enough’s.” The language of P 


can express with absolute accuracy the velocity of a moving 
train, but when we “ explain " its rate. in miles per hour by 
sayang that it would travel 80 miles in the next hour, or hag 
traversed three miles.in the tenth of an hour, we lapse into 
slipshod vaguen es. | 

With maxima and minima problems, the squared paper 
must again be called into frequent use. We require to know 
in practice not only what values will give a maximum or 
minimum, but what will be the difference if we deviate slightly 
from. these yalues? The problems throughout the book are 
drawn from every branch of engineering, and range from the 
severely praetical to the purely scientific. The answer to the 
question, What is the volume of the. greatest box which may 
be sent by Parcels Post? is found side by side with the solu- 
tion of a problem as to the maximum weight of gas which 
will flow per second through an orifice from one vessel to 
another. Nor can electrical engineering complain of being 
stinted of its share in the problems; losses in electric con- 
ductors, time-constants, condensers, transformers, voltaic cells, 
all alike are made to yield appropriate examples. 

The second chapter deals with the Compound Interest 
law and harmonic funetions. Electrical problems from alter- 
nating currents naturally here predominate ; and vibrations, 
natural and forced, are discussed at length from mechanical 
and electrical points of view. In Chapter III., on General 
Differentiation and Integration,” Prof. Perry follows more 
closely the orthodox treatment of the whole subject, as set 
forth in mathematical text-books. He summarises many of 
the more advanced methods and theorems, and feels himself 
free to close the book with certain of the ** academic exercises ” 
which usually repel the student at the outset. A good index 
enhances the value of the book when it is desired to refer to 
any particular engineering problem. 

As Prof. Perry himself says, one may listen to much in a 
lecture which seems dull enough in a book, yet in the present 
case the author has been successful in retaining all that liveli- 
ness and originality of illustration which distinguishes him as 
a lecturer. The volume abounds with delightfully humorous 
remarks, but the wit is never at the expense of sound advice 
and instruction of which the student who would teach himself 
stands in need. If the promised sequel is as good as its fore- 
runner, we anticipate a favourable reception for it from mathe- 
maticians as well as from engineers. 


— ͤ — — E: 


AN ELECTRIC MINING PUMP. 

The accompanying illustrations show the construction of an 
electric mining pump, now being used in the mines of the 
Compagnie des Mines de Blanzy, in France. The pump was 
made by M. Galland, of Chalon-sur-Saóne, and the electric 
motor by the Compagnie de l'Industrie Electrique, of Geneva. 
Fig. 1 shows a plan and elevation of the plant, the construction 
of which possesses several features of interest. The pump is 
rated at 60 H. p., and is capable of delivering 48c.m. per hour, 
under a head of 300 metres. It gives 100 double strokes per 
minute, and is provided with four plungers and two double- 
acting or tandem pairs of cylinders. The bore of each 
cylinder is 110mm., and the stroke is 220mm. The position 
of the pumps in Fig. 1 is shown at P, and it will be seen 
that the plungers are actuated by two connecting rods, 
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coupled to two cranks set at 90 deg. on a crank shaft. This 
shaft is driven by a peculiar arrangement of worm gearing, 
contained within the gear case, G. There are two worm 
wheels, the teeth of which are geared together, each of these 
wheels being driven by & worm, the one worm being right- 
handed and the other left-handed. As the two worms are on 
the same worm spindle all end thrust on the worms is 
balanced, and there is no need to provide the spindle with a 
thrust block. The worm spindle is coupled to the electric 
motor, E, through a magnetic coupling, C. 

The electric motor is a synchronous three-phase machine of 
the Thury pattern. It is rated at 65 н.р., and works on 700 
volts between star-coupled wires, making 900 revolutions per 
minute, with 50 complete periods per second. In external 
appearance the machine somewhat resembles а six-pole 
continuous current generator, as may be seen in Fig. 2, which 
represents longitudinal and transverse sections of the motor. 

A two-pole exciter is mounted on an extension of the motor 
shaft, the armature and commutator of the little machine over. 
hanging the main bearing. The capacity of the exciter is 25 
per cent. in excess of normal requirements, this excess being 
used in over-exciting the motor in order to decrease the im- 
pedance of the circuit, which feeds transformers and asyn- 
chronous motors, thereby to increase the power factor of the 
power station. 

For the particulars and illustrations accompanying this 
article we are indebted to M. Louis Goichot, of the Compagnie 
des Mines de Dlanzy. 


AN INCIDENT IN THE WORKING OF THE GILGIT 
TELEGRAPH LINE. 


The telegraph line to Gilgit, constructed by the Telegraph 
Department of the Government of India, is not only of 
interest as connecting one of the most remote points of Her 
Majesty's dominion—the point where three empires meet“ 
with the civilised world, but also because it is carried over a 
country which is perhaps as difficult for a telegraph line as 
any ever traversed. Starting from Srinagar, the capital of 
Kashmir, tho distance is 280 miles. Two difficult passes have 
to be crossed—the Rajdiangan, 11,600ft., and the Burzil, 
18,500ft. Both these passes are dangerous to cross in winter, 
and many an unfortunate traveller has lost his life on them. 
On the higher pass, during a severe winter, the snow will lie 
to a depth of over 20ft., and it will be easily realised that 
locomotion under such conditions becomes very arduous. The 
way in which the Indian Telegraph Department has overcome 
all difficultics and has succeeded in keeping up communica- 
tion almost uninterruptedly throughout the severest winters 
is by maintaining offices of observation at certain selected 
places, and by building shelter huts at short intervals over 
the passes; for the physical conditions of the country are 
such that, however strongly constructed and carefully aligned 
an overhead telegraph may be, it cannot possibly be kept en- 
tirely free from interruption. The chief causes of damage are 
breakdown from the accumulation of snow on the wire, and 
avalanches. The first is guarded against, as far as possible, 
by planting the posts close together and using steel wire in the 
most exposed places. Nothing can withstand an avalanche if 
it comes down across the line of route. All that can be done 
is to be very careful in the selection of an alignment; to keep 
the poles well up the hill-sides; to span over dangerous places, 
and when an avalanche does carry away a post to profit by the 
experience and change the alignment. Notwithstanding all 
precautions interruptions by avalanches will occasionally occur, 
and then it is that it becomes the duty of the employés 
stationed at the offices of observation to sally forth, no matter 
what the weather, with a repair party to restore com- 
munication. 

This last winter has been an exceptionally severe one; the 
snow began early and continued till late in April, and the 
total fall was much above the normal. Avalanches on the 
high passes were more frequent than in ordinary years, 
and one which came down on the road at the foot of 
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{һе Burzil Pass in January was unfortunately the cause 
of five lives being lost. The offices of observation 
are situated in safe spots on either side of the dangerous 
passes. Once the winter sets in and the snow commences to 
fall they are practically cut off from all communication, except 
by wire, with the outer world. Two Europeans, or Eurasians, 
with a suitable staff of native linemen and subordinates, are 
stationed at each office, and made as comfortable as the cir- 
cumstances admit. They are fully rationed and equipped with 
suitable clothing, and furnished with snow shoes. Rifles and 
ammunition for sporting purposes are provided, as well as 
books and games to enable the men to pass the monotonous 
hours of the dreary winter months. The country 1s very 
sparsely inhabited, and the few villages clinging to the hill- 
sides at intervals are more or less snowed up the whole winter, 
during which the occupants, with their cattle, practically 
hybernate. The telegraph men have no duties to perform, 
except to cut in on the wire at certain hours and satisfy them- 
selves that the linc is working and messages passing between 
Gilgit and Srinagar. So long as all goes well there is nothing 
to break the monotony of the daily routine; but let there 
be a breakdown and the scene changes and all is activity. 
Directly it has been ascertained that there is interruption to 
communication, a repair party has to set out from the office 
on either side of the fault, and it must be remembered that each 
party has to carry with it provisions and bedding, for there is 
nothing kept in the shelter huts except fuel, and that even 
this is frequently taken by travellers caught in a storm. 

The scene of the sad disaster in January was between two 
offices called Minimarg and Astor, on the side of the dreaded 
Burzil nearer to the former, and it was the repair party from 
the Minimarg office that was overwhelmed. What actually 
happened is best told by the telegraph master himself. His 
account of the accident runs as follows :— 

“The party, consisting of nine khalassis (labourers), one line- 
man and myself, left Minimarg at 7 a.m. for Burzil and reached 
the fault, about two miles out, at 1 p.m. It had been snowing 
off and on for the previous ten days; consequently we found 
great difficulty in making a path. Having reached the break 
we made a halt at the nearest post, and while the men were 
undoing their loads and getting things ready for repairs I sent 
a man up the post to fix my leading wire, intending to open 
out after repairing the fault and see if line was right. The 
man had barely reached the top of the pole when we heard 
the noise of a coming avalanche far above us, but were pre- 
vented from seeing in which direction it was coming owing to 
heavy snow falling. There was no possibility of getting out 
of the way, as the snow was too deep, and besides the ava- 

lanche extended for at least 80 yards on either side of us. 

Knowing this I turned my head away and quietly awaited the 
result. 

*T[ have but a faint recollection of what happened after 
being overwhelmed. I remember, however, being carried 

along at a swift pace downwards, and occasionally being 

nearly suffocated, when I must have been at the bottom of the 
avalanche ; then I would be thrown to the surface, but only 
for a moment, when I would find myself at the bottom again, 

and so on till the avalanche reached the Burzil stream, a 
distance of about 800ft. It now struck me that the avalanche 
had stopped, for I felt I was not rolling. I found my right 
hand and wrist free, the rest of my body being entirely buried. 

In hopes of attracting attention should anybody have escaped, 

I began shaking my hand. Feeling I was being suffocated, for 
my head was fully 2ft. under hard snow, I made frantic efforts 
to free myself, but only ended in exhaustion and the loss of 
the little breath I had left, for it was a sheer impossibility to 
move even a muscle. 

„It was now, when I had given up hope and was gradually 
losing my senses, I felt someone take hold of my hand and 
endeavour to pull me out, but he got away with only my 
glove, and the impetus must have taken him some distance 
down the avalanche. Не returned shortly after, though it 
seemed an age to me, and dug away the snow covering my 
head. After a little while I breathed freely, but felt somewhat 
dazed. | 

“ I recognised lineman Sarfaraz Khan, who told me that he 
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and two khalassis were thrown to the surface, but that they 
were giving him no help whatever. He then left me to render 
the same assistance to two others in a similar predicament as 
myself—one man completely buried, except the crown of his 
head, and another, who was found to.be unconscious, had a 
foot visible. Sarfaraz Khan again returned, and extricated me 
entirely. Now that I stood clear of the avalanche, I found 
ihe two men who were thrown to the surface running about 
crying. However, I made them help us in extricating the 
remaining two survivors. 

* On looking round we found а man, by name ‘ Nathen,' 
buried head foremost, with one foot showing ; but, unfortu- 
nately, we had discovered him too late, for, I regret to say, 
life was extinct. The remaining four, namely, khalassis 
* Dakhdur,' * Ardsheikh,’ * Rahima,’ and *Syedbaz,' were, I am 
very sorry to say, completely buried. It was with a feeling of 
reluctance that we gave up the search, but necessity compelled 
us to do so, for it was getting dark, and we had to make our 
way back over a very rough path, with all of us more or less 
injured. 

„J was obliged to leave the unconscious khalassi where he 
was, for I could render him no assistance whatever. I tried 
every means in my power to revive him, but failed. I then 
had his hands and face protected, and started back, reaching 
Minimarg at 6 p.m., after a most painful and tedious journey. 
On arriving at Minimarg I endeavoured to persuade some of 
the villagers to visit the scene of the catastrophe, and bring in 
the unconscious khalassi left there, but under the circum- 
stances they were too frightened to undertake the journey. 

** Next morning, the 15th, I sent out a well-equipped search 
party, under Mirza Khan, of Minimarg, to make a thorough 
search for the lost men; but except for the return of the 
khalassi left there overnight, who, I learn, regained conscious- 
ness a few hours after we had left him, and dug a pit in the 
snow in which he awaited dawn, I regret to say they were 
unsuccessful. Apparently the heavy snowfall of the previous 
night must have obliterated all trace, had there been any. . . 
There was absolutely nothing found of the equipment taken 
out with ив.” 

“I cannot speak too highly of lineman Sarfaraz Khan’s 
prompt action in rendering us assistance, for it was certainly 
the means of saving three of us from an awful death.” 

Such 1з the simply-told narrative of the experiences of a 
telegraph repair party in a remote part of Her Majesty’s Indian 
dominions—a story of adventures undertaken and risks run such 
as are of frequent occurrence, but only heard of when attended 
with disastrous consequences and loss of life. Nolonger agothan 
last year two khalassis lost their lives on the other side of this 
Burzil Pass, when similarly engaged on interruption duty. 
Wherever, as Rudyard Kipling puts it, ** Victoria's work is to 
до” men, of many and diverse nationalities, will be found to 
do it, not only as & matter of duty, but willingly and eagerly, 
without consideration of risk. It is not only in the combatant 
branches of Her Majesty's service that her servants have at 
times to take their lives in their hands, and go forth to do 
their work; for even in such humble employment as the 
maintenance of a telegraph line opportunities arise and 
occasions present themselves for the exhibition of those sterling 
qualities which have combined to make the great British 
Empire what it is. 


ELECTRICAL ILLUMINATIONS IN THE DIAMOND 
JUBILEE. 


Electrical incandescence and arc lamps have played a 
prominent part in the decorations and illuminations for the 
celebration of Her Majesty’s Diamond Jubilee during the 
past week. Both of these forms of lamps, but especially the 
former, lend themselves to artistic decorative eftect, and have 
the advantage over gas jets in being artistic in themselves, 
even when not lit. Accordingly not a small part of the beauty 
of the daylight decorations has been produced by the dexterous 
intertwining of vari-coloured glow lamps with real or artificial 
flowers in festoons and wreaths, or by the arrange- 


-vision for the Jubilee demand. 


ment of the bulbs in symbolic designs surrounded by floral 
patterns of the same construction. These, whether by 
day or by night, served admirably their purpose of combining 
festal beauty and brilliancy with the utmost possible guarantee 
against danger from fire or other accident. Nor should we 
omit to mention a prominent form of decoration in which 
glow lamps, though themselves unseen, played an important 
part. We refer to the coloured spheres of celluloid, each 
surrounding a glow lamp; lines of these spheres being 
suspended from festoons of insulated cable. In the illumina- 
tions of Paris on the recent occasion of the Czar's visit 
to that city, these many-coloured balloons of celluloid— 
highly inflammable in itself, but apparently without danger 
when used with electric glow lamps—were largely used, and 
without accident.. Even larger numbers of these distinctly 
pretty little decorations were employed in the London 


fétes, some strung in gay festoons across the roadways, 


as in Pall Mall East and the Strand, others fashioned into 
various emblematic devices and placed against the fronts 
of houses. The usually grave and severe lines of the con- 
geries of buildings forming the General Post Office, at St. 
Martin’s-le-Grand, were chiefly made gay and blithesome 
with hundreds of these little balloons, and for the rest with 
plain but effective glow lamps; and the combined effect when 
all were alight was indescribably pretty. 

The religious character that, by the desire of Her Majesty, 
has been imparted to the glorious procession of our Queen 
on Jubilee day, has placed the cathedral of St. Paul in the 
position of the central object in all the buildings along 
the line of route. Appropriate to this lofty character 
was the mode of illumination of that noble fane. At 
night-fall the beams of a number of search-lights, placed 
on buildings around the cathedral, were directed upwards 
until they lit the gilded cross and globe, leaving all else of 
the great edifice—the lofty dome and the sombre galleries, 
architraves and pillars—in a nebulous gloom. This illumina- 
tion by search-lights thrown from neighbouring buildings was 
at once the only and a sufficient method to be adopted for 
St. Paul's; for though, perhaps, it had none of the glittering 
brilliance that would have been the result were the principal lines 
of the edifice to have been traced in myriads of tiny lights, there 
was a solemn grandeur in the display that none other method 
could have evoked, and that elicited an appropriate contrast with 
the gay carnival around and below. In connection with Bt. 
Paul’s Cathedral we may perhaps mention that the Corpora- 
tion of London stand, and the stands of the Livery companies, 
at the western side of the building, were lit with about 200 
glow lamps, by Messrs. Lund Bros. and Co. The lamps for 
these stands were. subdivided into 7/22 circuits of six lamps 
each, each circuit being on double-pole fuses. All the cables 
were run on porcelain insulators, no conductor being in con- 
tact with woodwork, and each lamp was placed at least бір. 
clear of the drapery and decorations. All the cable joints 
were carefully soldered and well insulated. It was, no doubt, 
due to such careful workmanship and precautions as these that 
the numerous temporary electrical installations proved so 
secure and satisfactory as they did. 

It has been a matter for no little speculation among elec- 
trical engineers, as to how much the special demand for 
current for the electrical illuminations in London would be 
found to affect the loads on the supply stations. There was 
the Jubilee experience of 1887 to go upon; and it was also 
known that the gas companies anticipated rather a lower load 
than the normal, and were intending to make no special pro- 
For although the total 
number of “ candle-feet," or what you will, of illumination of 
the streets would certainly be enormously increased above the 
ordinary figure, there would be the total suspension of shop 
and office lighting, besides a very considerable reduction of 
private house lighting, to act as an antidote to the abnormally 
large consumption out of doors. In the previous Jubilee cele- 


bration, in 1887, most of the gas and electric light companies, 


we believe, experienced а decided reduction below the normal 
load on their stations. 

As this might be а matter of interest {о our readers, we 
have made inquiries.of the various electric supply concerns 
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with a view to find out the amount of the load on Tuesday 
evening last. The load curves of the Westminster Electrio 
Supply Corporation show that the maximum load on Jubilee 
day was about 2,220 kilowatts, as against only 1,890 kilowatts 
on June 22, 1896. Jubilee day, however, did not witness the 
topmost load at the stations of this Company, for on the pre- 
vious day—when both shops and illuminations were going— 
the peak of the load reached 2,255 kilowatts. On Wednesday, 
however, the top of the load only attained 2,060 kilowatts. 

On the mains of the House-to-House Electric Light Supply 
Company the maximum load on Jubilee day was 203 amperes, 
as against only 167 amperes on the corresponding day of last 
year. In this instance also the highest load was attained on 
Monday last, when the current reached 246 amperes. On the 
electric supply mains of the St. Pancras system very little 
increase in the load occurred, there being but few places in 
the parish that availed themselves of the light for illuminating 
purposes. The output from the St. Pancras station on Tuesday 
last was 2,400 units, as against 2,052 for the corresponding 
day last year, but the increase was probably to a large extent 
due to extensions in lamp connections during the intervening 
year. 

So far away from the centre of interest and rejoicing as 
Hampstead a distinct effect upon the station output was pro- 
duced by electrical illuminations. The top load on Jubilee 
day was 142 amperes at 2,100 volts, as against 76 amperes at 
2,075 volts on June 22,1896. There is, however, an increase 
in lamp connection, from 26,500 lamps to 45,000 lamps, to 
be taken into account. The output from the Hampstead 
‘station on Saturday night of last week reached 188 amperes, 
a figure which shows what an effect the shop lighting can 
produce on the demand. 

These few instances may serve to show the influence which 
the Jubilee has exerted upon the electric supply industry of 
London, as well as to indicate the share which electric lighting 
has had in the expression of those great public rejoicings that 
have occurred on the attainment by our gracious Queen of the 
Sixtieth Year of her most glorious reign. 


CORRESPONDENCE. 


—— age 
TELEGRAPHY WITH WIRES. 
TO THE EDITORS OF THE ELECTRICIAN. 


Siz: All praise and reward to Marconi for a perfect coherer 
which decoheres reliably. Two years ago I made a Lodge- 
Branley filings tube to convey “longs” and “shorts,” and 
decohere nine times out of ten, by standing it, as suggested by 
Lodge, on the same board as a trembler bell in a relay circuit. 
I then concluded that as the wave energy from а ball radiator 
(by the accident of circumstances I used solid brass balls in 
heavy hydro-carbon oils) fell off by inverse square law, the 
way to convey such energy {о а great distance was by the 
analogue of a speaking tube. А submarine cable is such а 
speaking tube electrically for the waves. 

The design of a cable for this form of transmission is 
different both from the capacity and conduetor resistance 
point of view to tho ordinary direct-current cable, but there 
appears no reason why present cables should not do well. 

Protection has been applied for for certain utilities“ in 
this connection ; but this letter is written to raise the question 
of coherer telegraphy, which from many another point of view, 
such as capacity, retardation, &c., seems to me to be interest- 
ing.—Yours, &., Mervyn O'GonMaAN. 

12, Adelaide-crescent, Brighton, June 18, 1897. 


SYSTEMS OF CHARGING FOR ELECTRICITY. 
TO THE EDITORS OF THE ELECTRICIAN. 
Sms: Will you kindly give me space to protest against the 
statements made by Mr. Wright in his Paper on ** Profitable 


Extensions to Electric Light Stations” regarding supply 
station engineers ? 


I fear our American colleagues must have but a poor opinion 
of us when they are told by one of our ranks that “© our pre- 
vailing idea seems to be that in competition with other illu. 
minants electricity must rely on its cleanliness, convenience 
and healthiness’’; that we are “neglecting the domestic 
field ” ; that we hold the idea that large consumers neces- 
sarily mean large profits“; that ‘little, if any, inducement 
has been held out to small long hour consumers; that they 
have neglected the readiest of all means for reducing the cost 
of electrical supply.” 

These may be ideas thai the writer of the Paper has gradu- 
ally eradicated from his own brain, but I do not know of a 
station engineer, municipal or otherwise, to whom the above 
remarks would apply. On the contrary I know of several that 
are certainly in front of the writer of them in supply charges 
because they can produce a fair sliding scale that does not 
require an expensive apparatus to guide its application. I 
admit the ingenuity of the demand indicator, but look on it as 
a waste of ratepayers money and an admission of incapacity 
on the part of the engineer that uses it. The success of the 
Brighton station could have been quite as great without it. 
Fancy a station of 5,000 consumers and 5,000 demand 
indicators. А nice little bill. 

Who then is responsible for the existing state of things and 
the disgracefully slow progress of private electric lighting. 
First, the consulting engineers, who from the first have 
wrongly advised their clients, by adopting bad areas and 
making the light an advertising medium or an expensive 
luxury ; Second, the local authorities, who having been badly 
taught, refuse to allow their better informed station engineers 
to remedy matters. There is also the possibility, and a grave 
one, that a desire to protect the gas interest, in which a large 
sum of local money is frequently sunk, may account for the 
obstinate refusal to see things from the station engineer's 
point of view. I fully recognise that a decline in gas shares, 
which is certain when supply stations are properly worked, 
would be a serious loss to thousands ; but there is no sentiment 
in business, and a local authority that now buys up gasworks 
simply saddles the ratepayers with private prospective losses. 
The House of Lords Committee have apparently recognised 
this in the case of Stirling, and refused to permit the purchase 
of the gasworks by the local authority. 

I am writing this solely in protection of station engineers. 
As regards consultants I admit and respect the high scientific 
attainments of some and recognise the commercial and 
financial abilities of others, but that they are the equal 
(except a few of those most recently started, and possessing 
proper qualifications) of the average station engineer in the 
erection and extension of supply works, is very doubtful. 

I sincerely hope the Municipal Electrical Association will 
see their way to use a suggestion I made to the secretary, 
while a member, that the members be divided into two 
classes: First, those engineers (and their chairman, &c.), who 
have sole control; second, those who have to work under a 
consultant, The seconds will soon become firsts, and the 
Municipal Electrical Association will soon become the repre- 
sentative body of electricity supply. 

Is it not a bitter experience for an engineer thoroughly 
versed in every detail of his work to have his opinion put 
aside for that of a man he rightly considers his inferior in 
the requirements of his position, be compelled to accept plant 
whether he agrees to its being the best or not, and know that 
he has to earn an additional income to pay the expenditure 
on unnecessary consulting fees. I could fill your columns 
with arguments supporting all my statements, but my 
colleagues know them only too well. 

Permit me to point out that the real Brighton system, as 
advertised by the ‘‘ Reason" Company, who make the indi- 
cators, is a fixed price per hour for first hour and fixed lower 
price per hour afterwards. The sliding scale, depending solely 
on the time of closing the premises, was devised by me. It 
gives discounts in exact proportion to length of demand and 
places no restriction on the customer. The Brighton system 
gives the same advantage to a two-hour-per-day customer as 
to the five-hour-per-day customer, and also most unfairly 
restricts their maximum demand. 


THE ELECTRICIAN, JUNE 25, 1897. 291 


One proof of my statements as to what has been done in the 
past: The total expenditure on 88 supply stations, as given 
in a contemporary, worked out at £107 per kilowatt. I have 
quotations before me from leading firms, quite in the front 
rank, that would enable me to put down stations, even small 
ones, at £60 per kilowatt. Comment is needless.— Yours, &c., 


Ernest G. Рк. 


— — — 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers 
or direct from ithe Publishing Offices, 1, 2 and 3, Salisbury-court, Flect- 
strect, London. — 


SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 7s. 6d.; post free, 88. 3d ; abroad, 9s. 
About 1, 300 pages. 


„Tux POTENTIOMETER AND ITS ÁDJUNCTS": A Universal System of 
up du Measurement.—By W. C. Fisher. Fully illustrated. eady in 
a few days. 


* LOCALISATION ОР FaurTS IN Execrrio Licht MAlxs.“— By F. C. 
Raphael. Price 5s., post free; abroad, 5s. 6d. Now ready. Prospectus 
on application. 

**Evectric Lamps AND ELECTRIO LiGHTING," by Prof. J. A. Fleming, 
M. A., D. Se., F. R. S., is now ready. The book is handsomely bound, and 
full of original illustrations, designs, initials, &c. Price 7s. 6d., post free. 
Prospectus post free. 

" MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY."—By 
E. Tremlett Carter, C.E., M.LE.E. Now ready. Price 12s. 6d., post 
free; abroad. 18e. 6d. 

LanoRaAT^wY Notes AND Fonas. —With the above title we have ready a 
set of 40 Eksnentary and Advanced Exercises for use in Electrical Engi- 
neering classes. New Edition now ready. These have been prepared Бу 
Dr. J. A. Fleming, and will be found of great service to Teachers, Denion- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 38. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. €d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s, 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. not. Strong portfolios can be had, price 1s. each. 
A full prospectus sent post free. 


" SUBMARINE CABLE-LAYING AND REPAIRING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now rudy. 


. “THR Work or Hertz.”—By Dr. O. J. Lodge, with many original 
ilustrations. Price 2s. 6d. net. 


* Егкствіс Motive Powrr.”—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author Dias had much experience. "The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d., 
post free ; abroad, 11s. 

* DRUM ARMATURES AND ComMUTATORS,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 5з. Prospectus on application. 

“ELECTRICAL ENGINEERING FOHMUL.E," а pocket-book, by Messrs. W 
Geipel and Н. M. Kilgour, is now ready ; price 7s. 6d. ; by post, 7s. 9d. ; 
abroad, 8s. A large paper edition with wide margins can be supplied, 
price 128. 6d. ; post free, 135. ; abroad, 13s. 6d. Prospectus on application. 


" ABMATURR WINDINGS OF ELRNOrRIO Macuinrs.”—By Н. F. Parshall. 
and Н. М. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity аз Chief Designing Engineer of the Edison 
and General гоо 5 of America, and is intended to serve as a 
working treatise on о design. Large 4to, 370 pages, 140 full-page 
llustrations and 66 full-page tables, 303., post free. 5 

“Тип ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
12s. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

“Тне ART OF ELECTROLYTIC SEPARATION or METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

** THE INCANDRSCENT LAMP AND ITS MANUFACTURE.”—Thi- book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 

** ELEcTRO-CitEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

**PracTicAL NOTES FOR ELECTRICAL SrUpRNTS."—By Messrs. A. E 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

“THe STEAM ENGINE INDICATOR AND INDICATOR DiAGRA MS. Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

“Тнк MANUFACTURE or EnkcrRiCc. Light Carsons.” — A | Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price ls. 6d. ; post free, 18. 9d. 

“ THe EL KCrRIO Arc.”—By Mrs. Ayrton, Jn the Press. 

“ELECTRICAL ‘TestING FOR TELEGRAPH ENGINEERS.” — By J Elton 
Young. In the Press. 


Tenders Invited.—The Corporation of the City of Lincoln 
require tenders for the supply, delivery and erection of boilers, 
high speed engines, continuous current dynamos, pipes, pumps, 
motors, travelling crane, boiler economiser, storage batteries, main 
switchboardand instruments, cables, &c., details of which are set out 
in our advertisement columns. Specifications, &., can be obtained 
at the office of Mr. C. S. Vesey Brown, city electrical engineer, 
Corporation oftices, Silver-street, Lincoln, and tenders must be 
sent in to Mr. Н. К. Hebb, Deputy Town Clerk, St. Peter’s Church- 
yard, Lincoln, by noon of Wednesday, July 14. 

The Electric Committee of the City of Belfast desire 
tenders for the supply and erection of pumps, steam, exhaust and 
feed pipes, &c. Specifications can be obtained on application to 
the Corporation’s electrical engineer (Mr. Victor A. Н. McCowen), 
and tenders must be sent to tho oflice of Sir Samuel Black, Town 
Clerk, by 10 a.m. on Thursday, July 1. Some further particulars 
are given in our advertisement columns. 

—— The Electric Lighting Committee of the Corporation of 
St. Helen’s require tenders for the supply and erection of (a) 
boiler-house plant, (b) engine-house plant, (c) switchboard and 
instruments, (d) underground work, and (e) transformer sub- 
stations in connection with the extension of the municipal elec- 
tricity works. Particulars of the Committee's requirements are very 
fully set out in an advertisement elsewhere, and the plans, &c., 
can be obtained at the oftices of Mr. Robert Hammond, consulting 
engineer to the Corporation, Ormond House, Great Trinity-lane, 
London, E.C., on and after Wednesday, July 1. Tenders must bo 
sent in to Mr. W. J. Jeeves, Town Clerk, not later than Tuesday, 
July 20. 

The Metropolitan Asylums Board require tenders for 


the supply and running of mains and for the wiring of the nurses’ 


quarters now in course of erection at the North-Western Fever 
Hospital, Haverstock-hill, London, N. W. Conditions of contract 
and specification, prepared by Prof. Ayrton, can be obtained after 
Tuesday, at the chief offices of the Board, Norfolk House, Norfolk- 
street, Strand, W.C., and plans can be seen at the Hospital. 
Tenders have to be sent in by 11 o'clock a.m., Thursday. July 8, to 
Mr. T. Duncombe Mann, Norfolk House, clerk to the Board. 

The Electric Lighting Committee of the Leyton 
Diatrict Council invite tenders for the supply of stoneware 
conduits. "Tenders to the Clerk by July 5. | 

————— The Corporation of South Shields invite tenders for 
the supply and erection of boiler and boiler mountings, pumps and 
accessories. Tenders to the Town Clerk by July 9. 

The Belfast Corporation invite tenders for the erection 
of the new electricity supply station building at Lagan Bank-road. 
Tenders to the Town Clerk (Sir Samuel Black), Town Hall, Belfast, 
by July 1. 

— Tonders are invited until July 12 by the Spanish Post 
and Telegraph Department for the supply of 20,000 sheet zinc 
cylinders. "Tenders to La Direccion (i¢néral des Postes y Tele- 
grafos, Madrid. 

The Municipal Council of Herve, Delgium, invite 
tenders for the erection of electricity supply works. Tenders by 
Oct. 1 next. 

————— Tenders are invited by the Electric Light Committee 
of the Copenhagen Municipal Council for the supply of 15,000 
incandescent lamps. Tenders by the 30th inst. 

—————— Tenders are invited by the Municipal Authorities of 

Iniesto, Spain, for the electric lighting of the streets during tho 
financial year 1897-98. Particulars fsom and tenders to el 
Secretario del Ayuntamiento de Infiesto (Toredo), Spain. 
The French Post and Telegraph authorities in Paris 
invite tenders for the supply of 755 kilometres of paper-insulated 
electric cables. Tenders to the Sous-Secretariat d’Etat des Postes 
et des Telegraphes, 103, Rue de Grenelle, Paris, by July 12th. 

Tenders Accepted.—The Brighton Town Council have received 
the following tenders for the completion of the electric light 
wiring, &c., of the Municipal School of Science and Technology :— 

Insulated iron Part insulated 


pipe iron pipe, part 

throughout. wood casing. 
Page and Miles, Brighton (accepted) £740 0 0 ...... £560 15 C 
Bergtheil and Young...................-. 1275 14 0 ..... — 
Belshaw and Co ) —ỹ—ỹ l.... eee . 1010 0 0 855 0 0 
Globe Electrical Company ............ 997 0 0 ...... -- 
Laing, Wharton and Down ............ 875 00 .. 855 0 0 
W.J. Fryer аньана И 814 17 4 .... =e 
J. Н. Pickup and Co 759 16 7 ...... 639 14 2 
Lloyd and Read е eee 546 0 0 
Ws Lucy , нн» 646 0 0 .... 571 0 0 
Fowler, Lancaster and Co — 605 17 9 


sett n 


— — —— The Paisley Town Council have accopted the tender of 
Messrs. Fullerton, Hodgart and Barclay for the supply of a crane 
(at £246) and cast-iron brackets, &c. The Electric Lighting Com- 


! mittee also recommended the acceptance of the tender of Messrs. 


b 
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Henry Watson and Sons for the supply of two feed pumps, but the 
tinal decision in this matter has been postponed. 

Tenders Accepted.—The Belfast Corporation have accepted 
the tender of the Edison and Swan Company for the supply of arc 
lamps. 

The Corporation have also accepted the tender of Messrs. 
Crompton and Co., for the supply of motor generator and 
boosters, and that of Messrs. Victor Coates and Co., for automatic 
stokers. 

——— On the recommendation of the Electric Lighting Com- 
mittee the Plymouth Town Council have accepted the tender of 
Messrs. Doulton and Co. for the supply of stoneware conduits at 
£1,286. Three further tenders, varying from £1,286 to £1,783 
were received. 

The Bilston District Council have accepted the tender 
of the Universal Electric Light Company for an electric light plant 
for the town. 

The Morecambe District Council have accepted the 
tender of Mr. J. Edmondson for the erection of a brick chimney, 
engine and boiler houses and offices for the electricity supply 
department at £2,676. 

The quotation of the Schuckert Company for the equip- 
ment of an electricity supply station at Brünn, Austria, has n 
accepted. The other competmg firms were Messrs. Ganz and 
Co. and Messrs. Siemens and Halske. The scheme embraces 
the installation of polyphase machines in the station to run and work 
cables for lighting on single-phase, while for power purposes three- 
phase current will be used. 

Appointments Vacant.—The District Council of Morecambe 
invite applications for the appointment of resident electrical engi- 
neer, to take charge of and manage the electricity works about to 

erec The salary is £175 per annum. Some particulars will 
be found in our advertisement columns, and further information 
will be supplied by Mr. John Bond, surveyor to the Council, to 
whom applications must be delivered not Jater than July 8. 

—— The Vestry of St. John, Hampstead, require an 
assistant electrical engineer to take charge of the running of their 
electric light station on one shift, Salary £2. 5s. per week. Appli- 
ш to Mr. Arthur P. Johnson, Vestry Clerk, by 10 a.m. on the 
26th inst. 


- The Corporation of Birmingham require a lecturer and 

demonstrator in mechanics and physics at the Municipal Technical 

быар Salary £125 per annum. Applications to Secretary by 
y 1st. 


— A science master is required for the Accrington Muni- 
cipal Technical School. Salary £120. Forms of application from 
the Secretary. 

————— An assistant science master (for chemistry and physics) 
is wanted at the High School, Newcastle-under-Lyme, Staffs. 
Salary £150. Applications to the Head Master. 


Dissolution of Partnership.— Messrs. E. G.:Pulford and E. C. D. 
Bisserot, electrical engineers, Liverpool (trading as Pulford, Bisserot 
and Co.), have dissolved partnership. Debts by Mr. E. G. Pulford, 
who continues. 

Personal.—Mr. William Geipel has resigned his position as 
superintending engineer to the Brush Company, after 15 years’ 
service, in order to enter into partnership with Mr. F. M. T. 
Lange, nephew of the late Sir Daniel Lange, C.E., of Suez Canal 
fame. Messrs. Geipel and Lange have purchased the Westminster 
business of Messrs. Paterson and Cooper, which it is their intention 
to carry on and extend. 


For Disposal. —From our advertisement columns it will be seen 
that the Electric Lighting Committee of the Huddersfield Corpo- 
ration have for disposal a 100-H. P. compound vertical Brush engine 
and a 50-unit Mordey alternator (2,000 volts 25 amperes). Par- 
ticulars may be obtained of the Borough Electrical Engineer (Mr. 
A. B. Mountain), St. Andrew’s-road, Huddersfield. Tenders must 
be sent tothe Town Clerk (Mr. F. C. Lloyd), Town Hall, Hudders- 
field, by Wednesday, July 14. 


Agency.—A foreign firm of incandescent lamp makers with a 
large output require a representative for this country. See 
advertisement elsewhere. 


> Belting Catalogue. Electrical engineers, when they use belting, 
generally use either the link belt or a strap of solid leather, the 
former in large stations and the latter for smaller plants. In 
America various materials have been used for belting, but a large 
number of English power users have come to the conclusion that 
there is nothing like leather." Messrs. John Tullis and Son, of 
Glasgow, who are large makers of belts of all kinds, have recently 
issued a catalogue and guide to belt driving. This firm supplied 
the large link belts for the power-station of the City and South 
London Railway and for the electricity supply station of the Man- 
chester Corporation. The contents of the catalogue are fully 
illustrated and are well arranged. They include a reprint of Mr. 
John Tullis's Paper on ** Belt-Driving," with a digest of the dis- 


cussion thereon. In the succeeding parts of the catalogue will be 
found a number of useful hints on the practice of belt-driving, 
while intending purchasers will find all the advice they may require 
to enable them to select proper size and class of belt. 

High-Speed Gas Engines.—A list of improved high-speed gas 
engines made under Dawson and other patents and which are 
claimed to possess advantages for ordinary driving and direct 
coupling to dynamos, pumps, fans, &., is issued by Messrs. Paris 
Singer and Co., of Clapham, London, S.W., whose agents are the 
General Electric Company, of Queen Victoria-street, E. C. Illus- 
trations, particulars and prices are given of engines for ordinary 
driving, combined lighting plants, &c. | 

Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from June 16 to 
June 23, with the ports of destination: 

Argentina —Buenos Ayres, £29 (telegraph material. Australasia— 
Adelaide, £8: Launceston, £142; Lyttelton, £23; Melbourne, £195; 
Otago, £18 ; Sydney, £525 ; Wellington, £275. Belgium - Brussels, £20. 
Ceylon — Colombo, £2,452. China—Shanghai, £367. Colombia—Panama, 
£186; Santos, £435 (telegraph material. Germany Cologne, £455. 
Holland—Amsterdam, £79 ; Rotterdam, £30. Hong Kong, £532. India 
—Bombay, £10; Calcutta, £250; Madras, £457. Japan—Yokohama, 
£28. Rowmania—lIbrail, £19. Russia—Archangel, £290 ; St. Petersburg, 
£254 (including £154 telegraph material). Stam—Bangkok, £12. South 
A frica—Cape Town, £889 ; Chinde, £240 ; Delagoa Bay, £18 ; Durban, 
£37 ; Port Elizabeth, £1,485 (including £1,172 telegraph material). Spain 
—Pasages, £1,565. Sweden — Gothenburg, £60 ; Stockholm, £1,004 
(including £414 telegraph material). Straits Settlements—Penang, £119 
(telegraph material); Singapore, £5. United Statcs—Baltimore, £19. 
Zanzibar, £20 telegraph material. Total £12,545 (for 8 days) against 
£10,598 for the week June 17 to June 23 last year. 


Postal Re-arrangements.—The following official list gives the 
important re-arrangements of the Inland letter post and Inland 
parcel post, which came into effect on Victoria day :— 

Inland Letter. Post. i 
For a weight not exceeding Дол. UU. 14, 
For cach additional 20 iu UIUUüku . . eee —— БЕРИЯ 4d. 
Inland Book Post. 
(Under same regulations as now). 


For a weight not exceeding 20/4 3а. 
Inland Parcel Post. 

For a weight not exceeding ......................... с 54. 
Exceeding IIb. but not exceeding 210, ............................. 44. 
- 2lb. ‘3 » Nip -—— À—Á E 5d. 

i lb. » М ͤô; — 64. 

i 41b. ji » DID T 7d 

j 5lb. М ^ GVV 8d 

5 olb. » А P77 9d 

5 "b. is " I.;; ³ĩͤÄ T E 10d 

5 8lb. n РА QD. case К AE 114 

glb. " Lb. iiis 1s. 


All inland book and sample packets become letter packets, and are 
subject to the regulations of the letter post. They will not be 
specially examined even if posted open to inspection, and the times 
of posting are to be the same as those for posting letters. Inland 
sample post is abolished altogether, the maximum weight for single 
post letters by railway is now raised from loz. to 4oz., other con- 
ditions applicable to such communications remaining unaltered. 

Athletics.—The Telephone Athletic Association (associated with 
the staff of the National Company) hold a féte and garden party in 
the grounds of the Grove Hotel, Dulwich, to-morrow (Saturday), at 
3p.m. Mr, Thos. C. Walker is hon. sec. 


Bakewell.—At the last meeting of the District Council a Com- 
mittee was appointed to consider the question of the utilisation of 
the water of the river Wye in connection with the projected 
scheme for the electric lighting of the streots. This step has been 
taken at the instance of Mr. T. H. Brown. 

Bath.—Mr. F. H. Tulloch, M. I. C. E., held a Local Government 
Board inquiry at Bath yesterday afternoon into the application of 
the Town Council to borrow £6,880 for electric light extension pur- 
poses. Opposition to the application was led by Mr. J. F. Meehan, 
who represents а few dissentient residents.——The electric light 
mains are to be extended to Lyncombe. Widcombe, Lansdown- 
road and crescent, Wells-road, Green Park, Bathwick-hill and 
Westgate-buildings. 

Bedford.—The Town Council have decided to light the Town 
Hall and adjacent buildings electrically, and the Borough Elec- 
trical Engineer (Mr. W. J. Hope Johnstone) has been instructed 
to proceed with the work. 

Birkenhead.—At the meeting of the Town Council on Friday 
the report of the Special Tramways Committee recommending the 
approval of the Ross scheme for the introduction of electric tram- 
ways in the Borough came up for discussion. Some particulars of 
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the scheme appeared іп our last issue. After а lengthy discussion 
the Committee's report was rejected by 33 votes to 13. 

Bray.—The Town Commissioners have at last arrived at an 
understanding with the promoters of the Bray electric tramway 
scheme and the Marine Promenade Pier Company, and it is expected 
that the work of construction will shortly be commenced. Nego- 
tiations for the construction of an electric railway between Bray 
and Glendalough are also making satisfactory progress. This line 
would open up one of the moat delightful tourist districts in Ireland, 
and ought to prove a financial success. 

Bristol.—The Town Council have decided to increase the salary 
of the secretary and accountant of the Electrical Committee (Mr. 
F. W. Prosser) by annual instalments of £25 until £250 per 
annum is reached. 

Bude (Cornwall).—The Parish Council are anxious to see the 
streets of this village lighted electrically, and a committee has 
been formed for the purpose of collecting information as to the 
cost of an electric light installation. It is probable that an effort 
will be made to form a company for carrying out the work. 


Cheap Power for Loom-work. — Mr. Nott, British Vice- 
Consul at Lyons, France, in the course of a recent report to the 
Foreign Office, refers to a matter which is widely discussed in the 
silk-working districts of France (Lyons and St. Etienne)—the 
question of cheap motor power from house to house. In the St. 
Etienne district the problem seems to be already solved. 1,200 
looms, about two-thirds of which are situated in the town and the 
remainder in the surrounding districts (some as far aa 30 miles 
distant) are driven by electric power supplied by the St. Victor- 
sur-Loire Company, which has at its disposal 1,200 H. p., and pro- 
poses to add another 3,000 H.P. The charge per loom is 8s. per 
month, and for the time when the loom is not working an allow- 
ance is made at the rate of 4d. per day. The report states that 
the production of hand looms converted to work electrically (which 
oonversion entails no alteration to the loom itself) is increased by 
25 per cent., and permits of many old and weak workers resuming 
their places at the looms. 


Dover.—A Local Government Board inquiry has been held into 
the application of the Town Council to borrow £31,000 for the 
purpose of establishing a system of municipal electric tramways. 
The Town Clerk (Mr. E. W. Knocker), who appeared in support of 
the application, said that the lines were at present iu course of 
construction, and a contract had been entered into with the Dover 
Electricity Company for the supply of electric current for working 
the trams. Technical details were supplied by the borough 
surveyor (Mr. H. E. Stilgoe) and the consulting electrical engineer 
(Mr. S. Sellon). There was no opposition. 


Gloucester.—Mr. Robert Hammond, who has been appointed 
consulting electrica] engineer to the City Council, has been 
instructed to prepare a report for the Electric Lighting Committee 
upon the general question of electricity supply, and upon the 
advisability of the Corporation establishing works in conjunction 
with refuse destruction. | 

Halifax.—The Town Council have formally approved the recom- 
mendation of the Gas Works Committee to increase the salary of 
the Borough electrical engineer (Mr. T. P. Wilmshurst) from £250 
to £300 per annum. At the last meeting of the Council the Tram- 
ways Committee reported that they had instructed the borough 
engineer to prepare specifications for steel rails, &c., and had also 
resolved to invite tenders for the supply of car frames and electrical 
equipment for the tramways. The report wasapproved. А motion 
in favour of improving the means of communication between Well 
Head and Clover Hill-road was also approved. 

Ilford.—The question of the purchase of the gas-works is at 
present under the consideration of а committee of the District 
Council. Whatever decision may be come to, it is more than 
probable that an application for an Electric Lighting Provisional 
Order will be made in the next Session. 


Iluminations at Lambeth Palace.—The work of illuminating 
Lambeth Palace from the terrace of the Houses of Parliament has 
been entrusted to Mr. Leo Sunderland, agent to the Brush Com- 
pany, and consists of one of the largest projectors made by the 
Company, taking 100 amperes current and giving a light of 30,000 
c.p. By permission of the Thames Conservancy the light is thrown 
acroes the river on to the Palace. The colours of the light are 
changed at intervals, creating an interesting effect. 


Infirmary Lighting.—At the last meeting of the Chelsea 
Guardians a communication was received from Mr. S. J. Clure, 
secretary of the Chelsea Electricity Supply Company, relative to 
the extended use of the electric light at the Infirmary. Mr. Jeffery 
thought the Medical Superintendent should bring up a report on 
the matter. There had been a great amount of phthisis in the 
Infirmary lately, and he attributed this to the gas burners, each of 
which consumed a large quantity of air. If patients had only 800 
cubic feet of space, and each gas burner consumed the air of two 
individuals, it was a serious matter. If this state of affairs could 


be remedied by the use of the electric light, it was an improvement: 
that should be adopted, even if the expenses should be increased. 
He moved that the matter be adjourned, and that the Medical 
Superintendent (Dr. Moore) bring up a report onthe matter. This 
motion, having been seconded, was agreed to. 

Islington (London).—The Electric Lighting Committee have 
been authorised to consider and report upon the particular streets 
in the district to be included in the next scheme of extensions of 
electric light mains. The Committee have also been instructed to 
obtain estimates of the probable cost of, and to fix the date for, 
carrying out the works. 


Jubilee Lyrics.—Mr. C. E. Spagnoletti has contributed to the 
music which the Jubilee celebrations has called forth a song 
entitled ‘‘ Victoria Regina, D.G.,” which is published by Messrs. 
Weeks and Co., 14, Hanover-street, Regent-street, London, W. 

Larne.—The Town Commissioners have authorised the Lighting 
Committee to employ an electrical engineer to advise them as to 
the best and most economical means of lighting the town. The 
streets are already lighted electrically by means of incandescents, 
but for some time past there has been friction between the Com- 
missioners and the Larne Electric Light Works. Mr. F. J. Warden- 
Stevens has now offered to act as adviser to the Commissioners, 
with reference to the placing of the lights and the number 
required ; also to examine the tender of the local supply company, 
with a view to reporting as to whether it is excessive, and, if sn, to 
draw up specifications with the object of obtaining tenders for the 
work from outside firms as well as the Company.” 


Leamington.—A communication from the Midland Electric 
Lighting Company, relative to an application for a Provisional 
Order for the district, has been referred to the General Purposes 
Committee. 


Maidstone.—The members of the Town Council indulge in 
periodical discussions as to what is to be done with their Provisional 
Order. The last of these debates took place at the Council meet- 
ing on the 16th inst., but at the finish matters were left in precisely 
the same unsettled condition. According to a local report eight 
members voted for carrying out the provisions of the Order, and 
eight;voted for selling their powers toa company, and, as the Mayor 
declined to give & casting vote, nothing definite was arrived at. 
The Maidstone Order was granted in 1892. 


Marylebone (London). —The Vestry of this district have already 
an Electric Lighting Committee, although they have no Provisional 
Order, and the district has for years past been partly supplied by 
the Metropolitan Company. The County of London and Brush 
Provincia] Company have now notified the Vestry of their intention 
to apply for а Provisional Order. Added to this а member of the 
Vestry desires the powers of the Electric Lighting Committee to 
be extended so has to embrace the question of an amalgamated 
scheme of refuse destruction and electricity supply under municipal 
auspices. 

Nottingham.—The City Council have a resolution in 
favour of the purchase of the undertaking of the local tramway 
company. The purchase price has been fixed at £80,000. It is 
proposed to considerably extend the system, and to introduce elec- 
tric traction. 


Portobello (Edinburgh).—Prof. A. B. W. Kennedy has pre- 
prepared a report on the electric lighting of this district. At the 
outset Prof. Kennedy states that the matter was so mixed up with 
the question of the erection of & second electricity supply station 
in Edinburgh, which the Corporation would at some not very 
distant time have to consider, that he found it impossible to 
consider it by itself. As a result of a visit to Portobello 
he considered that within а couple of years the demands from 
private consumers would amount to the equivalent of about 
4,000 8-c.p. lamps. About 36 arc lamps would be required 
for lighting the principal streets, including the line from the 
station to the sea. Current would have to be supplied at high 
pressure, otherwise the cost of mains would be disproportionately 
great. Portobello would therefore be supplied in exactly the same 
way as the northern and southern suburbs of Edinburgh are now 
supplied from Dewar-place, and by exactly similar machin- 
ery. The total cost of supplying and laying the necessary 
high-tension cables, low-tension distributing mains, with all 
road work, transformers and transformer sub-stations, meters 
and connections for, say, 50 consumers, would be about 
£7,500. This sum does not include generating machinery. 
The suggested initial price to be charged for current is bd. per 
unit. The cost of the 36 arc lamps for street lighting, with all the 
necessary leads, and with proportion of cost of rectifiers, assuming 
the leads to be arranged in two circuits, would be about £4,000. 
These leads would be sufficient to supply from 20 to 25 additional 
lamps if required. The cost of the upkeep of these lamps would 
certainly not exceed £20 per lamp per annum possibly this 
might be reduced to £18. After going very carefully into the 
matter of. the generating station, Prof. Kennedy states that 
in view of the fact that by the autumn the Dewar-place station 
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would be changed over to double voltage, it was desirable to keep 
all the high-tension work in one station, and to place in the future 
station solely continuous-current plant. The use of the increased 
voltage would enable them easily to supply continuous current in 
suitable places for distances of a mile and a-half, or even two tniles 
from the station. Although there would be in future extensions а 
considerable increase of the supply by alternating current, yet it 
would gradually be possible to change over the distributing 
mains now used for alternating current in the parts of the city 
nearer the station to the continuous-current system, leaving 
the alternating current for the furthest out-districts. He 
did not, therefore, think that the demand for alternating cur- 
rent supply would ever be greater in Edinburgh than could 
be easily supplied from plant in the Dewar-place station. It 
would, of course, be necessary to consider where a second station 
could best be placed when one had to be erected, but he thought a 
site could be found in the north or north.east of the city which 
would be considerably nearer to Portobello than Dewar-place 
is, and from which, therefore, the actual outlay in mains 
would be considerably less than if the supply were from 
Dewar-place. But the additional cost of spare high-tension 
plant, which would have to be put down at any new station, 
of starting a new switchboard, new rectifier board and con- 
nections, &c., more than counterbalanced this saving in cost. 
The Dewar-place station would be sufficient to contain plant and 
the necessary reserves for about 180,000 8-c.p. lamps, besides 
the arcs, and at the present rate of progress this number might be 
reached in about 18 months. Although there was no need for 
immediate hurry, yet it would be as well to bear in mind that before 
very long it would be necessary to decide on what steps were to 
be taken in order to meet the increased demand. Prof. Kennedy 
thinks it would be well to put down a second station, and any such 
station should be situated symmetrically with the first (i. e., in the 
north or north-east of the city), and it must be placed upon a line 
of railway. The second station would work always in parallel with 
the first—the mains from the two being absolutely connected, but 
capable of being easily separated for testing purposes, &c. 


Ramsey (Isle of Man).—4A public meeting of Ramsey ratepayers 
has passed a resolution in favour of the proposed construction of 
2 electric tramway from the south end of Ramsey Bay to Queen's 

ier. 

Reading.—The Reading Electric Supply Company have sub- 
mitted plans to the Town Council for the extension of the electric 
light mains in Caversham and Nastern roads. 


Royal Agricultural Society's Show.—The fifty-eighth annual 
exhibition of the Royal Agricultural Society is being held at Man- 
ehester, and will remain open up to the 29th inst. Important 
machinery exhibits are those of the Blackman Ventilating Company, 
ef 63, Fore-street, E.C.; Messrs. Clayton and Shuttleworth, of 
Lineoln; Messrs. Crossley Brothers, Openshaw, Manchester ; 
Messrs. John Fowler and Co., of Leeds; Mr. S. Howes, 64, Mark- 
lane, E. C.; the Pulsometer Engineering Company, Nine Elms Iron 
Works, S. W.; Ransomes, Sims and Jefferies, Orwell Works, 
Ipswich; Messrs. Robey and Co., Globe Works, Lincoln; and 
Messrs. W. H. Willcox and Co., 34 and 36, Southwark-street, 
S.E. The Blackman Company show several of their special make 
of electric fans. Messrs, Clayton and Shuttleworth have on view 
petroleum engines made under Knight and Weyman’s and Clayton 
and Shuttleworth’s patents, and of suitable design forelectric lighting 
work, as well as some fine examples of their special type of steam 
engines. Messrs. Crossley Brothers have at their stand (No. 61) a 
fine display of latest-type Cressley gas and oil engines, several of 
which are fitted with special sensitive governors, adapted for electric 
light and power purposes, Messrs. John Fowler and Co.’s exhibit 
is noticeable for an assortment of models and samples of Fowler's 
patent light railway plant and rolling stock. Mr. S. Howes, in 
addition to a large number of machines intended for purely agri- 
cultural work, has several examples of ‘‘ Little Giant" turbines, 
including a double electrical turbine for developing water-power 
under different heads of water, varying from öft. upwards. The 
Pulsometer Company's exhibit includes a large variety of their 
well-known type of pumps for all purposes, and of capacities 
varying from 1,500 to 80,000 gallons per hour. Messrs. Ran- 
somes, Sims and Jefferies’ stands are mainly devoted to ex- 
hibits of cultural implements, but visitors will also have an 
opportunity of inspecting several fine specimens of steam engines 
fitted with special types of governors. At Messrs. Robey and 
Co.'s stand oil, steam and gas engines will be found to interest 
the visitor ; and Messrs. W. Н. Willcox and Co. have, as usual, an 
excellent assortment of all kinds of engineers’ stores, implements 
and sundries used in agricultural, electrical and general engineering 
wonk. The displays of this firm at the exhibitions held through- 
out the country during the year are always particularly deserving 
of mention, as stores and articles in general use by engineers are 
to be found in great variety and of up-to-date design. 


Shoreditch (London).—About two months ago a statement was 
made to the effect that the work in connection with the construc- 


tion of trenches for the electric light mains, which had been carried 
out by the Works Committee, had been executed at a cost largely 
in excess of the quotation of a contracting firm, and had conse- 
quently entailed а heavy loss on the electricity department. This 
statement naturally placed the Works Committee on their mettle, 
and at the last meeting of the Vestry the surveyor (Mr. Rush 
Dixon) placed certain figures before the members intended to 
show that the cost of carrying out the work referred to by the 
Works Committee (stated at 6s. 4d. per yard run) was much 
below the sum of 8s. 6d. per yard run, the price recently 
accepted by the Vestry for similar work to be executed by 
an outside contractor, although Mr. Rush Dixon admitted that 
this latter quotation included the supply and laying of two-way 
4in. conduits in the trenches. Considerable exception, however, 
was taken to the surveyor’s statement by Mr. Kershaw, a member 
of the Vestry, who stated that he based his estimate of the cost of 
the work done by the Works Committee by comparison with that 
portion carried out by the British Insulated Wire Company by 
contract, and he further stated that had it not been for the 
trenching work executed for the National Company coinci- 
dentally with the making of the trenches for the electric 
lighting mains, and for which the Company were charged 11s. 6d. 
per yard run, the loss would have been much heavier than 
it actually was. With regard to the total cost of the work, this 
was £7,424. 7s. 7d., and worked out at 8s. per yard, which showed 
a loss of £4,000. Giving the Works Committee credit for every 
penny (including the National Company’s proportion) the trenches 
laid by the department worked out at 6s. 4d. per yard, compared 
with 3s. 8d. per yard, the contract price of the British Insulated 
Wire Company. This loss would be mulcted against their electricity 
undertaking, and would swallow up the ‘irst two years’ profits. 
Considerable discussion followed, and it was generally agreed that 
further investigation was necessary. A special committee of seven 
members is to be appointed at the next mecting of the Vestry. 


Tunbridge Wells.—The Gas Company have been instructed to 
remove the disused gas lamp posts from those streets which are 
lighted electrically. Atthe last meeting of the Lighting Committee 
the Borough Electrical Engineer (Mr. H. L. P. Boot) reported that 
the number of units generated during the month of May was more 
than double the amount generated during the corresponding period 
last year. 

Whitechapel (London).—A letter from the Imperial Electric 
Light and Power Company notifying their intention of applying 
for a Provisional Order for this district has been referred to the 
Streets Committee for consideration and report. 


PATENT RECORD. 


— че 


A record of Applications for Patents and Patent Specifications Published 
is compiled, for this journal by Mr. J. С. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 


Note.—The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicaters of inventions, or 
where complet? sperifications accompanies application an asterisk is suffixed. 


May 31, 1897. 
13,565. Н. NEHMER and Е. NgHwER. London. Improvements in appa- 
` ratus for distributing gas liquids, solids, or particles of solids by 
electricity. 

15,592. A. Citarsney. London. Improvements in and connected with 

electrical alarm clocks and alarms, time locks and the like. 

15,415. W. A. Ker. London. Improved means for controlling the 
working of lifts, motors and other engines operated - by electric 
energy. 

C. J. HALL. and H. J. FULLER (of Messrs. J. Fowler and Co., 
Limited) London. Improvements in or relating to safety fuses 
for electric currents.* 

O. Imray. London. Improvements in coin freed mechanism for 
electric lighting of vehicles or apartments. (La Socictó Anonyme 
d'Etudes et d' Exploitation de l'Aecumulateur “Eclair,” Delgium.)* 

Н. Gopsar. London. Improvements in incandescent electric lamps. 

June 1, 1897. 


Birmingham. Combined electrie motor and polishing 


13,414. 


13,422. 


13,434. 


13,436. H. SHAW. 
spindle. 
SIEMENS BROS. AND Co. (LiMwiTED) and A. E. Lk RossiGNoL. 
London. Improvements in pneumatically worked electric switch. 
Н. H. CUTLER London. An improved starting rheostat with 
automatic cut-out for electric motors.” 
15,524. G. A. Mowrr. London. Ап improved starting rheostat with 
automatic cut-out for electric motors, (Н. H. Cutler, United 
States.)* 


13,520. 


13,523. 
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13,532. V. A. Fyny. London. Improvements in windings for the arma- | 14,085. O. BEREND. London. Improved means for producing continuous | 


tures of direct current dynamo electric machines. 
June 2, 1897. 


current-effects from alternating electric current generators. 
June 10, 1897. 


13,564. S. G. Brown. Chelmsford. Improvements in and relating to | 14,111. G. K. B. ErPHiNsTONE. London. Electric contact devices for 


electric motors and dynamo electric machines. 

13,581. J. EDwoxpsoN. Halifax. Improvements in electric arc lamps. 

15,594. С. О Bastian. London. Improvements in or relating to elec- 
trical meters —applicable to prepayment electrical meters. 

15,599. W. BRETSCHNEIDER and W. LavTH. London. An improved self. 
acting mule with electrical driving-gear. 

13,617. J. Brockiz. London. Improvements in and connected with 
electric arc lamps. 

June 3, 1897. 

13,679. J. T. Haskins. London. Mechanism for operating the bells of 
cars or carriages of electric or other railways.* 

13,689. E. A. JaHNcKE. London. Improvements in or relating to electric 
batteries. 

15,702. Н. B. Forp. London. Improvements in generatora of static 
electricity. 

13,703. C. E. Снлтллз. London. Adjustable shades or screens апа attach- 
menta therefor, for diffusing electric or other intense light. 

13,717. J. W. Gnus. Liverpool. Improveinents in or relating to switches 
for starting resistance for electric motors and other cases where 
resistances are required, 

13,727. V. Scholz. London. An improved tubular carbon filament for 
electrical incandescent lamps and process for the manufacture of 
the same. 

13,732. Н. S. Maxim. Londons Improvements in or relating to incan- 
descent electric lamps. 

15,755. R. Н. WziNv. London. Improvements in systems of telegraphy 
and in apperatus for use therein. 

15,735. W. RowBoTHAM. Twickenham. Improvements in primary batteries. 

June 5, 1895. 

13,858. а. Pace. Newcastle-on-Tyne. Improvements in or relating to 
electrical switches. 

3,906. L. Marcar. London. An improvement in terminal connections 
of telegraph cables. 

13,923. W. R. Lake. London. Improvements relating to electric 


incandescent lampe. (Compagnie Générale des Lamps a Incan- 


descence, France.) 
June 8, 1897. 

13,937. G. B. HAM TON. Glasgow. Electrical and automatic registering 
indicator and recorder. 

3,938. F. SMALL. and T. CLARKE. Liverpool. Improvements in holders 
for shades, and the like, applicable to gas and electric light 
fittings. 

13,952. A. WILLMoOorr and F. Harg. Birmingham. A channel arm for 
telegraph insulators. 

13,959. A. G. Brookes. London. Improvements in electric ship-log 
apparatus. (W. Н. McCurdy, United States.) 

13,970. Тнк British THoMsoN-HousroN Company (Limited). London. 

| Improvements in and relating to dynamo-electric machines апа 
rotary converters, (E. W. Rice, jun., United States.)* 

13,971. Тнк British THoMsoN-HovsroN Company (LiwiTED). London. 
Improvements in and reiating to controllers for electric motor 
circuits. (E. D. Priest, United States.)* 

15,972. THe British THomson-Houston Company (Liurtep). London. 
Improvements in and relating to controllera for electric motor 
circuits and in blow-out magnets for use with same. (W.B. 
Potter and F. E. Case, United States.)* ° 

13,973. Тнв British ThousOxN-HOUUSrON Company (LriMiTED). London. 
Improvements in and relating to pneumatically-actuated “ open- 
circuit" controllers for electric motors. (E. D. Priest and К. A. 
Merrick, United States.)“ 

13,974. Tue British Тномвох-Ноозтох Company (Limitep). London. 
{Improvements in lightning arresters. (A. Ekstrom, United 
States.)* 

13,975. Tug BritisH THomson-Hovston Company (Ілмгткр). London. 
An improved electrical bond or connection for railway and like 
rails. (W. B. Potter, United States).“ 

13,976. Тнк British THoMson-Houston Company (Limiten). London. 
Improvements in or relating to induction motors. (C. P. Stein- 
metz, United States).“ 

13,977. THe British THomson-Houston Company (ІлмітЕр). London. 
Improvements in three-phase alternating-current induction 
meters. (С. Р. Steinmetz, United States).* 

15,992. W. MATHER. London. Improvements in anodes for electrolytic 
cells. 

14,022. R. Меммо. London. New electric furnace for the manufacture 
of carbide of calcium with continuous operation and with water 
covering for the gas. 

14,024. F. Н. Davigs and С. O. Bastian. London. Improvements in or 
relating to direct-current dynamos and electro-motors, 

14,035. C. C. GanTLAND. London. Improvements in electric regulators.* 


June 9, 1897. 


14,077. Н. V. Morgau. London. Improvements relating to electric 


traction. 


14,136. 
14,187. 
14,198. 


14,207. 
14,247. 
14,252. 


14,253. 
14,254. 


14,272. 
14,278. 


14,330. 


14,340, 
14,341. 


14,395. 
14,397. 


14,421. 


14,452. 


14,439. 


14,456. 
14,451. 
14,475. 


14,476. 
14,477. 


14,478. 


14,506. 


14,508. 
14.520. 


14,524. 


14,568. 
14,605. 


14,689. 
14,669, 


14,673. 
14,679. 


automatic regulators. 

F. ASHBURNER. London. Improvements in or relating to 
coin-freed mechanism and machines for giving electric shocks. 

Н. H. Lake. London. Improvements relating to telephonic con- 
ductors (E. von Szvetics, Hungary). 

F. S. WonsLxV. London. Improvements in or connected with 
electric arc lamps. 

June 11, 1897. 


К. Kennepy. Bradford. A new or improved electricity supply 
meter. 

W. P. THoMrsoN. London. Improvements in and relating to 
electric furnaces. (La Societé Italiana die Forni Elettrici, Italy.)“ 

S. P. THompson and M. WALXER. Liverpool. Improvements in 
mechanism for electric traction systems in which the electric 
current is supplied to the cara or locomotives from studs, sections 
of rails or the like laid in the road. 

C. Кллв. Liverpool An improved alternating current meter.“ 


G. Номмкг. London. Improvements iu or relating to ampere- 
hour electric meter». 


Р. H. Hansen and J. К. WesTrENGAARD,. London. Improvements 
in the manufacture of caxein compounds for electric insulating 
and other purposes.“ 


A. LEHMANN and A. Mann. London. An improved electric arc 


lamp. 
June 12, 1897. 

J. Y. Jouxsow. London. A method of producing a magnetic 
current of force having a displacement of phase equal to 90deyg. 
or more relatively to the tension of the magnetising current. 
(Messrs. Hartmann and Braun, Germany.)* 

H. S. Maxim. London. Improvements in or relating to incan- 
descent electric lampe. 

H. H. Lake. London ‘mprovements in machines for making 
carbons for electrical purposes. (T. B. Dooley, United States.) 

June 14, 1897. 

M. Bust. London. An improved automatic time meter for tele- 
phonic conversations. 

L. Н. Watttes, London. Improvements in the generation and 
utiliaation of hydrogen gas and electricity for motive power, 
lighting and heating purposes. 

June 15, 1897. 

W. D. Watson and T. Humpureys. Manchester. Improved 
apparatus for supplying or measuring а current of electricity. 

J. FiNCHAM. Improvements in electrical cable suspenders. 

Н. Epmunps. London. Improvements in the manufacture or 
production of an insulating material and the application thereof 
to the insulation of electrical conductors. 

M. Byrne and V. Hort. London. Improvements in electrical 
pushes and contacts therefor. 

R. Woop. Harlesden. Improvements in dynamoe and in elec. 
trical distribution of mechanical and other power. 

TRR BnrrisH. THomson-Houston Company (LIMITED). London. 
Improvements in systems of distribution of electricity. (E. W. 
Rice, jun., United States.)* 

Tue British THoMSoN-HousTON CoMPANY (LMTrRED). London. 
Improvements in insulators for electric conductor rails and 
feeders. (S. H. Libby, United States.)* 

THE British Тномвох-Носвтох Company (LiMiTED). London. 
Improvements in and relating to insulators for electric conductor 
rails. (S. H. Libby, United States.)“ 

Е. OXLEY. London. Improvements in electric meter apparatus.“ 

C. С. Goui. b. London. Improvements in telephone systems and 
in apparatus for use therein.“ 

J. КїтзЁк. London. Improvements in primary batteries or cells.* 
H. H. L EIn. London. Improvements in and relating to electric 
and other auto-cars. (Soci'té Charles Mildé, fils et Compagnie, 
R. Mandos, and A. Courtant, France.)* 

J. O. FowlkR, jun. New York, U.S.A. Improvements in electric 
brushes and the like. (Date applied for under Patents, &c., Act, 
1883, Section 103, Nov. 16, 1896, being date of application in the 
United States.) 

June 16, 1897. 


E. L. O’Brien and L. Grant. London, Ап improved method of 
changing illuminating or advertising electrically-lighted devices. 
G. Н. Zear. London. Improvements in means for electrically 
indicating when a ship reaches a given degree of roll. 

June 17, 1897. 

М. Т. Makin. Derbyshire. A regulating ring for electric stop 
motions on drawing frames used in cotton spinning. 

D. SiNcLAIR and W. J. GRAY. London. Improvements in and 
relating to the counting and recording of the number of messages 
transmitted over telephonic or other signalling circuits. 

М. Вуха and H. Burar. London. Improvements in electrically - 
operated engraving tools. | 

W. Jupp. Surbiton. Improvements in electrical conductors. 
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14,694. C. H. Corr. 
batteries.* 
14,708. G. Н. NasH. London. Improvements in apparatus for coating 
metal articles by electro-deposition. 
14,709. G. H. Nasn. London. Improvements in apparatus for coating 
metal articles by electro-deposition. 
June 18, 1897. 
14,743. J. WADE. London. An improvement in telephone transmitters. 
14,804. О. T. BraTHY. London. Improved construction of electric 
alternating-current generators.“ 
14,811. Н. Kann. London. А new or improved telephone holder. 
June 19, 1897. 
14,848. A. C. Brown, G. R. Мкпвох and R. Burn. 
improved auto-copying telegraph. 
14,923. A. Soames. London. Improvements in alternate-current motors. 
14,924. M. J. P. O'Gorman. London. Improvements in telegraphy. 


SPECIFICATIONS PUBLISHED. 


Norz.— All Specifications can now be obtained at the uniform price of 
8d. each. е 


11,133. Bett AND Brit. Apparatus for the electrolytic decomposition of 
liquids, 

11,230. РїкРЕВ, Electrical regulating apparatus for arc lamps. 

11,421. ANDREWS. Dynamos and electromotors and the gearing of same. 

12,531. SLATrER AND RixoM. Switches for making or breaking electric 
circuits, 

14,157. Hicurre.p. Form of washer for use in connecting secondary 

battery lugs and other electrical conductors. 

14,554. Siemens Bros. AND Co., (LIMITED) (SIEMENS AND HALSKE). 
that can be aunk or raised electrically from a distance. 

Dowsixo. Appparatus for the production of electricity from the 
waste heat of gas, steam, or other heat engines. 

JOHNSON (THE ELECTRICITATS ACTIEN GESELLSCHAFT, VORMALS 
W. LAHMEYER AND Со.) Dynamo electric machines for use in 
what is known as the three-wire system. 

. CRoMPTON and PocHrN. Electric regulating switches. 

. BuLLIER. Electric furnaces. (Date applied for under Inter- 

national Convention, January 27, 1895.) 

. GARREAU, Secondary electric batteries. 

. VAUGHAN-SHERRIN AND SHERRIN. Accumulator batteries. 

‚554. Dg Marg. Filaments for use in electric glow lamps. 
16,801. Farkas. Rlectrical cut-outs, 

16,852. Poore. Electrolysis. 

22,069. Youne (La Société Anonyme “ Accumulateur Eclair.") 
accumulators or storage batteries, 

22,820. Слкмохт. Method of constructing, mounting and arranging the 
under-frame and driving appliances of electric and other road- 
motor cars, and means or apparatus for reducing vibrations and 
oscillations, and to facilitate ease of action in starting such cara. 

23,282. CHAMPION. 
means of incandescent electric Jamps. 

25,5604. SNYDER. 
with metals and other materials by the aid of the electric arc. 
(Date claimed under Patents Rule 19, November 11, 1896.) 

THE British THomson - Houston Co. LriwrTED (Armstrong). 
Regulating polyphase circuits. 


London. Improvements in portable electric primary 


London. An 


Buoy 
14,639. 
15,176. 


Electric 


25,904. 


28,610. Coun. Electric signalling apparatus for fire-damps. Pc 
28,612. Bourr. (La Société Anonyme de Telephonie Privée). Telephonic 
systems and apparatus employed therein. 
1897. 
902. BaBcocK. Automatic electric marine sounding apparatus. 
1,487. Rigs. Telephone and other electric switches. (Date applied for 


under International Convention, June 26, 1896. ) 


‚ Marks. Electroplating apparatus. (Date applied for under Inter- 
national Convention, October 12, 1896.) 


. Laker. (Sperry.) Electric motors and dynamo-electric machines. 
. DELEVAN and BRfnaT. Electric arc lamps. 
. GOVER, PROCTOR AND ВАТЕ. Electrical switches and cut-outs. 


6,720. GroRcET. Electrical apparatus for perforating designs. 
6,868. Apams. Electric arc lamps. 
7,012 


Dixskl. Supplying electrical energy to electrically propelled aérial 
machines and balloons. 


. PARSHALL. Method of regulating the speed of series electric 
motors. 


- Dunn. Manipulating devices for attaching and removing incandes- 
cent lamps. 


. JosgPH, Brushes for the commutators of electric dynamos and 
motors. ` 

‚ Sayer. Current supply and conduits for electric traction. 

. Lake (General Electric Company). Regulable transformers and 
regulating alternating-current dynamo electric machines. _ 

‚ KixesBURY, (The Western Electric Company). Siueetive signal 
&pparatus for party telephone lines. 

. Essick, Primary electric batteries or generators. 

EiSEMANN, Phonographs. 


Method of, and arrangements for, illuminating by 


Coating or covering of metals and other substances 


. Mavor, CouLsoN and Mavor. Electrical resistance apparatus. 
. LAKE. (Dickerson and Bettini). Phpnographs. 

. BARNARD and CARVER.  Hand-fed focussing electric lamps. 

. FYNN. Electro- magnetic clutches or couplings. 

. CHESWRIGHT. Plates for secondary batteries or accumulators. 


9,915. ManckwaLD. Manufacture of electrodes for electric accumu- 
lators. 

9,914. MarckwaLD. Manufacture of electrodes for electric accumu- 
lators. 

10,230. THOMSON (Hansen). Electric arc lamps. 

10,254. BoEsE. Process for the manufacture of accumulator plates. 


COMPANIES' MEETINGS AND REPORTS. 


Electric and General Investment Company (Limited). 


The following Report of the Directors of this Company will be submitted 
to the general meeting of Shareholders, at Winchester House, E.C., on 
Friday next, at 5 p.m. :— 

The profit and loss account shows a gross profit on the transactions of the 
year of £15,052. 8з. 4d., and after deducting all standing charges, the 
interim dividend already paid on the Ordinary shares, and а further pro- 
vision for contingencies of £5,026. 1s. ld., there remains a net balance of 
£7,000 available for distribution. The Directors now recommend that this 
sum be applied to the payment of a further dividend at the rate of 40 per 
cent. per annum for the past six months on the Ordinary shares, making, 
with the interim dividend, a distribution of 25 per cent. for the year upon 
the capital paid up thereon. In accordance with the provisions of the 
Company's Articles of Association the holders of the Founders’ shares are 
entitled to a distribution of £30 per share. The trustees for the Founders’ 
shares reserve fund propose to distribute to the holders of such shares a 
виш of £20 per share out of the proceeds of investments sold and dividends 
received in respect of the fund, making a total distribution of £50 on each 
Founder's share. The reserve fund of £10,483. 7s. 1d. has been invested 
and the securities placed in the names of trustees on behalf of the 
Ordinary shareholders. Mr. J. B. Braithwaite, junr., and Mr. Emile 
Garcke offer themselves for re-election as Directors, as does the Auditor, 
Mr. G. T. Rait. 

The dividends are payable on July 3. 


—— 


NEW COMPANIES, STATUTORY RETURNS, &c. 


In addition to the injormation given under this heading, detailed par- 

ticulars of many of the Companies whose returns appear below will 
be found in THRE ELECTRICIAN” ELECTRICAL TRADRS' DIRECTORY AND 
HANDBOOK, 1897, pages 366-397, che., dc. 


—— 


BAGSHAWES (LIMITED).—This Company has been registered with a 
capital of £120,000, in £1 shares, to acquire the business of engineers and 
merchants carried on under the style of Bagshawe Bros., and to carry on 
tle business of mechanical and general engineers, tool makers, founders, 
smelters, manufacturers of and dealers in motors, motor cars, &c., and also 
to construct and maintain electricity works, rail and tram roads, telegraphs 
and telephones, &c. 


BROUGHTON COPPER COMPANY (LIMITED).—This Company was 
registered on June 18, with a capital of £238,000, divided into 68,000 
Preference shares of £1 each, and 34,000 Ordinary shares of £5 each, to 
acquire the business of the Broughton Copper Company (Limited), and to 
carry on the business of copper manufacturers, smelters and merchants, 
mechanical and electrical engineers, bar and wire manufacturera, &c. 

EDISONIA (LIMITED)..—This Company was registered on June 15, with 
a capital of £40,000, in 4,000 £6 per cent. Cumulative Preference and 
4,000 Ordinary shares of £5 each, to manufacture and deal in phonographs, 
graphophones, X-ray apparatus, lanterns, &c., and to carry on the business 
of mechanical and electrical engineers, electricians, &c. Mr. James E. 
Hough is Managing Director of the Company. 

HUTCHISON BROTHERS AND СО. (LIMITED).—This Company was 
registered on June lst with a capital of £50,000 in £1 shares to carry on 
business as electricians, electrical and gas engineers, metallurgists, electro- 
platers, &c. The first Directors are Messrs. J. Lind, H. and C. Gamwell, 
and C. H. and J. Hutchison. 

LONDON-PROVINCIAL ELECTRICAL COMPANY (LIMITED).— This Com- 
pany was registered on June 17, with а capital of £60,000, in £1 shares, to 
acquire the business, property and assets of W. R. Ridings, L. D. Codd aud 
Thomas Evans, electrical engineers, contractors and manufacturers, trading 
under the style of Ridings, Codd and Co., at Birmingham, and to carry ou 
the business of arc lamp manufacturers, electricians, wire drawers, £c. The 
subscribers, with one share each, are: C. M. Trevor, F. W. Loxton, B. C. 
Alexander, E. J. Howell, C. Н. de R. Hensley, Н. E. Hammerton, and 
F. W. White. 

MELTON MOWBRAY ELECTRIC LIGHT COMPANY (LIMITED).—This 
Company was registered on June 18, with a capital of £10,000, in £5 
shares, to carry on the business of electricians, electrical and mechanical 
engineers, suppliers of electricity, manufacturers of and dealers in elec- 
trical apparatus, and the general business of an electric light, heat and 
power supply company in all or any of its branches. "The subacribers are 
all local шеп, 
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SIEMENS AND HALSKE.—The business and undertaking of the well- 
known firm of Siemens and Halske, Charlottenburg, Berlin, Vienna, St. 
Petersburg, &c., have been converted into a joint-stock Company with a 
share capital of 35,000,000 marks (£1,750,000). 


CITY NOTES. 
— 

MEMORANDA.—Bank rate, 2 per cent. (May 13, 1897). Price of silver 
27 1d. per oz. (June 24). Consols (22 per cent.) 1129—1122 for money, 
11212 —1121: lor account; 24 per cent. 1041—104H (June 24). Stock 
Exchange Settling Days: Consols, July 1; Stocks and Shares Continuation 
Days, June 26 and July 13; Ticket Days, June 28 and July 14; Pay Days, 
June 29 and July 15 ; Mining Sbare Carry-over Days, June 25 and July 12. 


AFRICAN DIRECT TELEGRAPH COMPANY (LIMITED).— The coupons 
of this Company's Four per Cent. Mortgage Debentures to bearer, due 
July Ist, will be paid on and after that day at Parr's Bank (Limited), 
Bartholomew-lane, London, E. C. The Debenture Register is closed from 
the 24th to the 30th inst. inclusive. 


AKTIENGESELLSCHAFT FUR ELEKTRICITATSANLAGEN, COLOGNE.—A 
Company with this title has been formed by the Helios Company and 
several German banking firms, with a capital of 16,000,000 marks (£800,000). 
The new Company will take over various foreign undertakings, including 
the St. Peteraburg branch of the Helios Company. 

ELEKTRICITAT8 LIEFERUNGS GESELLSCHAFT.—This Company has 
been formed at Berlin, under the auspices of the Allgemeine Elektricitäts 
Gesellschaft, with a capital of 5,000,000 marks (£250,000), to carry on 
business aa electrical engineers and contractora and exploiters of industrial 
applications of electricity. 

ANGLO-PORTUGUESE TELEPHONE COMPANY (LIMITED).— Coupons 
No. 19 of the First Mortgage and No. 14 of the Second Mortgage Deben- 
tures of this Company will be paid, less income tax, by Parr’s Bank 
(Limited) on and after July 1. 

BERLIN ELECTRIC AND TRAMWAY COMPANIES.—The Financial News 
states that there has been great activity of late in the shares of electrical 
enterprises in Berlin, and the upward movement is attributed to the 
proposed introduction of electric traction on the Berlin horse tramways. 
Arrangements have been made with the Berliner Electricitiits Werke to 
to 


BRAZILIAN SUBMARINE TELEGRAPH COMPANY (LIMITED).— Notice 
is given that the coupons on this Company's second issue of Five per 
Cent. Debentures, due 30th inst., will be paid on aud after that date at 
Parr's Bank (Limited), Bartholomew-lane, London, Е.С. 

BRITISH INSULATED WIRE COMPANY (LIMITED).—Opportunity is 
offered investors of subscribing to the 14.470 Six per Cent. Cumulative 
Preference shares and the 10,375 Ordinary shares, each of £5 denomina- 
tion, in this Company, for which applications are invited. These shares 
are issued at par, and the amount realised from the issue is intended for 
the extension of a well-established business, which, as our readers are 
aware, has been paying substantial dividends. The total authorised share 
capital of the Company is £400,000. Payments have to be made: 10s. on 
application, 20s. on allotment, and the balance in calls of not more than 
258. each at not less than two months’ intervals. There has been 
no underwriting of this issue, and no promotion money paid. The 
Company is formed to take over as а going concern the business, 
property &nd assets of the successful British Insulated Wire Com- 
pany, Limited, which was established in 1890 for the manufacture of elec- 
tric cables for lighting, power, telegraph and telephone purposes, 
house-wires and other electrical appliances. The old Company assigns to 
its successor a number of inventions and patents which, the prospectus 
statem, are of considerable value. In addition, the old Company hands 
over orders exceeding £200,000 in value from home and colonial govern- 
ments, municipal authorities and supply companies. The total assets, 
exclusive of good-will, are set out at £225,149. <A certificate from Messrs. 
Chalmers, Wade and Co., chartered accountants, states that the net 
profits for 1896 amounted to over £356,000, and that for the period to 
April 27, 1897, when tlie business was transferred to the new Company, 
the net profits amount to nearly £17,000. The management of the under- 
taking remains unchanged, and there will consequently be no break in 
the conduct of the business. The complete prospectus will be found on 
another page, and a feature which investors will appreciate is that the liat, 


which opens on Monday next at 10 a.m. remains open, of course at the 
discretion of the Directors, until Thursday, July 1. 

CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this rail- 
way for the week ended June 20 were £1,093, against £836 in the correspond- 
ing week of 1896, an increase of £257. The total receipts for the half-year 
amount to £25,508, against £23,178 for the corresponding period of 1896, 
an increase of £2,130. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM- 
PANY (LIMITED).—The Directors of this Company have declared an 
interim dividend for the quarter ended March 31 of 2s. 6d. per share, free 
of income-tax, payable on July 15. The share register will be closed from 
the 7th to the 14th prox. inclusive. The coupon on the Five per Cent. 
Australian Government Subsidy Debentures, due July 1, will be paid on 
and after that date at Messrs. Barclay, Bevan and Co.’s Bank, 54, Lombard- 
street, E.C. 

EDISON AND SWAN UNITED ELECTRIC LIGHT COMPANY (LIMITED).— 
This Company offers at par £90,000 Four per Cent. Debenture Stock, 
which, with £110,000 already issued, forms part of a total amount of 
£350,000 authorised to be placed from time to time for the purpose of 
redeeming the £100,000 Four and a-Half per Cent. Debenture Stock of 
the Company, issued in 1884, and for providing funds for the business of 
the Company. 

ELECTRICAL POWER STORAGE COMPANY (LIMITED).—The transfer 
books and register of members of this Company will be closed from the 
25th inst. to the 8th prox. inclusive. 

ELEKTRICITAT8 AETIENGESELLSCHAFT VORM. SCHUCKERT AND CO. 
The Managing Committee of this Company recommend the payment of a 
dividend of 14 per cent. for the past year. The general meeting of 
proprietors will be held on July 13. 

HELIOS ELEKTRICITATS GESELLSCHAFT.—At the recent general meet- 
ing of this Company the capital was increased from four to eight million 
marks (£160,000 to E320, 000). 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 20th inst. amounted to £1,389. The amount 
for the corresponding week last year was £1,221. Increase £168. 

NATIONAL ELECTRIC SUPPLY COMPANY (LIMITED).— Au extraordinary 
general meeting of this Company was held at Preston on Friday, when the 
resolutions passed on the 2nd inst. were confirmed. These resolutions pro- 
vide that the Founders’ shares are subject to a further agreement made 
May 19 last, and that the issued capital of the Company be reduced from 
£54,750, in 10,950 shares of £5 each (of which 100 are Founders’, and the 
remaining 10,850 are Ordinary shares), to £29,693. 15s., in 10 950 shares 
of £3. 12s. 6d. each (100 being Founders’ and 10,850 Ordinary shares), and 
that such reduction be effected by cancelling paid-up capital to the extent 
of £1. 7s. 6d. on each of such shares, and reducing the nominal amount 
from £5 to £3. 12s. 6d. per share. 

NATIONAL TELEPHONE COMPANY (LIMITED.)— The Directora of this 
Company have allotted the 130,766 Third Preference shares recently 
offered for subscription by tender at an average of £5. 165. 6d. per share. 

PACIFIC AND EUROPEAN TELEGRAPH COMPANY (LIMITED).— The 
coupons on this Company's Four per Cent. guaranteed debentures, due 
30th inst., will be paid on and after that date at Parr's Bank (Limited), 
30, Bartholomew-lane, London, Е.С. 

RUSTON, PROCTOR AND CO. (LIMITED).—Col. С. M. Hutton, C.B., has 
been appointed Chairman of this Company, in place of the late Mr. Joseph 
Ruston. | 

SALT LAKE AND OGDEN GAS AND ELECTRIC LIGHT COMPANY 
(LIMITED).—The Gas, Water and General Investment Trust (Limited) 
notifies that a provisional arrangement has been entered into for the con- 
solidation of the undertaking of the Salt Lake and Ogden Company with 
certain other electric light and power companies in the neighbourhood of 
Salt Lake City, and requests holdera of the issue of $1,500,000 Six per 
Cent. Firat Mortgage Gold Bonds of the Company to lodge these bonds 
(with the July 1, 1897, coupons attached) at the office, 251, Winchester 
House, E.C., to enable the amalgamation to be carried into effect. 

STOCK EXCHANGE NOTICE.—Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant n 
quotation to 41,811 shares (Nos. 1 to 41,811) of the South London Electric 
Supply Corporation (Limited). 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMPPED ).— This 
Company's traffic receipts for the week ended June 18 (after de ducting 
17 per cent. of the gross receipts payable to the London Platino- B razilian 
Telegraph Company, Limited) were £2,019. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).— The 
estimated amount of the traffic receipts of this Company for the half- 
month ended 15th inst. is £2,196, against £2,446 in the corresponding 


! period of 1896. 
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143,106 10 1/0 Do. (p ........ 53 34 63 217 3 m ü 512 4 

оо | Stock 13% Cx and soutn London Hatlway Con. Ordy. = = 5З 69 68 69 212 0 | January and July — 534 59% 
8.419 ФЬ 6% bo. 6% Perpetual Preference . = = = = = = = 15] 16 153 16 8 2 6 " E s s 
387,501 | Stock 47 Do. 4X Perpetual Debent ure 87 139 187 189 217 7 | May and November EN ix 

54,000 10 1/9$ | Waterloo and City Ordinary (28 „ 11 101 11 2 2 8 | Juno and December 11} 103 
87,500 10 8% | ll Overhead Railway — т» = е 1% 1? 124 121 2 6 0 | February & August m = 
19,000 10 03 Do. 8X Preference nmm 15 16 154 16 846 i i æ as 
Stock 4 Da. Deben de есе сеа» 119 114 118 114 810 3 January and Joly — - - 
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ELECTRICAL COMPANIES’ SHARE LIST. 


gEsgNT| AMOUNT) Laer j PREVIOUS Price RATE PER BUSINESS 
28 or DIVI- NAME, WEEK'S PRION | Wednesday, CENT. DIVIDEND DUE DURING Waar 
cac И ИС Ч LI . .  JUNM IB. June 23. YIELDED. . ENDING JUNE 19. 
| Ver ТЕЦЕСВАРНЗ. | puse Higaest | Lowest 
Fes e a 8 2: — 52 55 E -379 Feb., May, Aug., Nov. “+ — 
481088020) Stock | 5/0, | 2 И шю | ш ® авв) ма aues. 
po Men D ed rn гості тамдан (Red) ................., 100 104 100 104 31611 | January and July = | — " 
18000) 10 | jb Bradiansubnanas 5005255225. Б о | u$ a | iius | Mardana oct, Doo] d | d? 
NO o! e 217 * Do. r Cent. Debs, (2nd Series, 1906). b] ША Hi 114 118 4 6 2 | June and mber - - 
^o | seen Ч, mmerel Cable Capital Stoc... . 173 177 173 177 410 6 Jan., Apr., July, ось] — 5 
pm $ » 8 abs à 4 per Cent. Debenture Stock .......... 104 105 104 105 816 1 * & 105 1043 
3 10 10% gy нача нинен r̃ «Kõůß = өе жа жа оа а тз тз а 9 10 9 1 8 0 0 February and August 94 9 
3208 б 2 ре а eference pri >| uos o ар оо 19 20 19 20 500 т : ** © 
6,000 Б 10% MERE A) . .. 8. — 34 4 34 4} 4 811 | April and October .. — * 
000 £50 |47 ро 45er PP 103% | 105% 108 rie de 1 ? » E 
. ——ũ4—ę—ñX'õku.ꝛ "m ка ee) > j 4 8 4 Januar and Jul x - * 
e 2 — —— United States Cable, 187777 9 99 9 9 5 E S Ае. July, vet. 9i "i 
70, £10 6 Do.” ——— KA ee eee eee ee eC eee eee n m mon n 17 174 17 174 8 14 4 "n" LE 178 M 
41,307,615] Stock 4 2 6 per Cent. | Cumulative Preference .... 18 19 18 19 8 5 9 2 b> 
239.900 | £100 5 Do. 4 per Cent. Mort. Debenture Stock (red.) 128 131 128 131 8 1 6 | May and November » J 
250,000 10 6 3 Fend 103 106 414 9 | February & August Li Ф 
000 1 m БИЙДИ: rr cus «pd ocd m М 171 18 171 181 816 9 Jan., Apr., July, Oct. 183 171 
aire | 4300 E 30. ome Cent. Debenture Stock  ..........| 129 132 199 1382 3 1 4 February & August 129 1291 
4120 800 100 5 ә ‚ с. (Austin, Gov. Sub.) Debs. 1900 .. 101 105 101 105 417 1 pies and er - z — 
300 100 25 * mad 8. aa EE чи, aT ‚1900. ao 105 101 10» 417 1 I — 
. ntures, ^ 06 108 105 108 315 0 s & August .. — 
соо 1 28 AR 1% "y tius Sub. Debs, (regd.) .... —..| 1077 1107 107% 1107 $12 9 uan & August, 5 ia 
180,042 1 67 Do 8 per Ou PME T nme im U 17 174 d Ja A us D. 
. „ „ „%%% „% „„ Ж Ж 7 $4 M 
7 2 27 аи T of Copenhagen ........ ILE 95 24 23 26 8 16 11 January, April, July 252 e» 
MO — UM a per Cent. Debs., 1853 tssue Series B. —| 104 107 104 107 414 7 | March & September | 106) 104 
£100,000 100 6% Lo d прош i ees seen r 54 57 54 57 1 7 9 May and November -- -- 
59% 100 ў 1 а no-Brazilian 6 per Cent. Debs., 1901. 107 110 107 110 E 9 1 March & September tx 3d 
2 ipie year Europeau Tel. 4% Guar, Debs.(red) 1942 .. n7 110 107 110 8 13 5 | Juneand December | 107 107] 
, 0000000 2„4ß.5„ „% „%%% tearena 
oan £100 Cort 50/0 West Ati Cables Trust . . ex 508. срп. 185 149 at 140 1 : ; pn aga 393 Ж 
ало] 100 | iy |* Do Sper ces Ремс en 10 м i 14 410 9 | Tex и м 
, : - — —— — me 04 416 2 | March & September — - 
2160000) 100 | 4 ‘Weel Goat Ot Americ - 1r dots iuis inta nde Pu 25 ч 2 
88,821 10 -ô West Ina and — a.. . 1 ; 14 * me KR ges ‘and December 1 E 
=... % m om Фе A e з "oS on SA A an ovember 
sa ТЧ m 2 - per Cent Ist Preference „s.s sesa me.» = 10 11 104 110 5 91 7 " 5 10%, L 
297000 100 га eee 4 per oa 2nd Preference 9 10 9 10 600 : ж * 3 
64,256 15 8 Western ah iain oe аа Та u^ "i g $151 oae A е A * M 
"""*""a* „ 8 8 10 10 an ovem ы pt 
шз | so | фе Bpor Gant Protar ordna e 
£882,230 os T . Do 4 per Cent. Debontuee. ВСК ооа ant ы * A. 318 6 | June and December 101 99} 
ee grins j 2) MA 2 48 и. мо (Building) Bonds 1902| 104 108 10$ 103 6 9 8 | Feb. May, Aug., Nov. i <y 
: рег Cent. Sterling Bonds (red.) —....| 100 105 100 105 5 15 11 | March & September —— as 
TELEPHONES. 
44,000 £6 4/0 Chili Telephone (fully paid) 8 8 
у= gly ae! cx ey Augusb 1... 2 — - 
o 10 - ni Consolidated Telephone Const. & Maintenance xd i : е" * в b. в ar id iip eque ha 
484,597 5 10 € eee Telephone 6 per Cent. Preference .. 9 J 94 8 0 0 October . . A- E 
15.000 10 6% ng 6 per Cent. бап — am 63 64 63 63 4 0 0 | February & August 6 6 
1000 10 6/0 е г Сеп umulative ist Pref. — 15 17 15 17 310 7 " " - * 
115.284 s 9/6 te 6% Cumulative 2nd Pref. (fully paid) .. 15 17 15 17 310 7 ^ Ж 55 = 
1299471 | Btook . ~ лори ulative 8га Pref. (fallypaid ) 6 64 6 6} 8 16 1l Е x ч * 
"n. п о Bc pture Stock, 34% (red.) -= 105, 100, 105 109 3 5 0 |Juna'and December | 108 166$ 
000 Б rr ые e RO § i 3 15 6 | April and October.. - ЕА 
EI ~ Ba 4 8 4 Б 0 0 Jul зь ебовзосб оё оаа 0 — е2 
£146,783 | Stock 5% Do. Б per Cent. Debenture Stock (red.)—— =| 100 105 um 196 415 8 Tend bak bui "AME 2 
ELECTRICITY SUPPLY COMPANIES 
аш : 417 Blimingham оү Supply (fully paid) К. 9 9 °° March ............ сы а 
, OW 16800) а.а... ооо .. >a on 
rene [^ p e [ot London Electric Lighting (fully paid) ....| 284 244 23h A} 217 2 | February .......... 231 2313 
£450,000 | Stock 52 6% Cumulative Pref. су MIL i 17 18 17 18 8 6 S | February & August 174 174 
80,000 6 3/6 Do. 5% Debenture Stock (red Хелан 131 136 131 135 3 14 8 | Juneand December | 135 1324 
000 б “Charing Cross & Strand Electricity Suppl; Corp. . 13 и 18 14 2 210 | February & August 131 13{ 
ero! 4200 87 Do. 4 per Cent. Preference ............ .... 64 6} 61 01 3 в 8 * * 64 6% 
26.000 ^ 50 r Cent. Debentures (red.) — ьа January and July — —— 
000 stock | 417 Chelsea Electricity Supply Ordinary ....... es 99 10 91 101 2 7 7 | March .. — м 
233 478 210 Do. 43% Debenture Stock (red.) 112 115 112 116 318 3 |Juneand December 2: T 
10.000 10 60 ү Кол of London & Brush Prov. Ord. (tully paid) ) 12} 13] 123 13} ч 134 1915 
10.000 10 2/0 Do. 6% Cumulative Preference 15 154 15 15 317 5 | March & September 154 z 
111.000 Б Do. issued at 2 prem. (fally paid) .... —.. 141 151 149 15} {; x - 141? FR 
48.050 b "- London Electric Supply Ordinar . 14 25 17 21 ^ T s E 
49,900 10 éh RS as M ibn ipe A eda, qe na uda - 41 43 4} 43 У: | p “= ә? 
19'500 10 opolitan Electric Supply Ordinary. 7. 164 17 160 17 218 5 | April and October. 12 75 163 
230! Stock d Do. issued at 2 prem. (£7 and prem. paid) . 133 — 1144 134 144 za E k 134 * 
8 452 10 800 Do. 44% Deb. Stock First Mortgage 120 121 120 124 313 0 | Inne and December — — 
975,000 1 Notting Hill Electric A 15 16 15 16 210 0 | Maren | ж 25 
abit мо ax “Eoyal Elec. Co., of Montreal 44% ist Mort, Debs.| 102 104 102 104 4 7 0 | April and October E m 
20.000 5 3/8 8t. James and Pall Mall Electric Ordinary ...... 154 163 15$ 163 8 3 8 | February & August | 164 .. 
250'000 Stock il Do. 7 per Cent. Preference Giat 10 11 10 11 8 3 3 2: $ | 108 * 
67,900 5 6/0 wW Do. „per Cent. Debenture Stock (red. — 104 107 | 104 107 814 9 | June and December | -. - 
, estminster Electric Supply (fully paid) -- 144 154 15 16 216 3 | March & September | иё 144 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
90,000 a3 us Brush Electrical Engineering.... noon n m » Е 
£125,000 | Stock | 144 Do. ё per Cent. Pref. Non-Cumulative ...... 14 1} 1} 1 а x zA =ч 
476.770 Stock 44 А B Hus бы етер F Stock 105 109 105 109 4 4 1 | February & August 45 = 
m^ ә е ( e bi au ce ГҮ" 5 - а i | -e 
200 £10 8 British Aluminium Ordinary TP 25 ee 4 T = ы РЕ ме Оер &- — 
200,000 T Do. 7% Cumula ive Preference.. ........... T iA = — ЕА 
28.180 5 се Castner- Kellner Alkali Co. (168. pad) 14 15 75 1 > = is is 
£32,850 100 А y окоп аре ке ie per MUN Oamulsttea Pref .. 11 2 14 94 E = Y. ^а 
89.201 ° ог gage e entures (red.).. 90 95 90 9 5 6 8 Janua "А | e 
ris | & | Mj Еол and Swan United (“ A” Swan) (Езра) 2 — ?! | 3 оз | 5 55 euer & August | 35 | 8 
£100 000 Stock - „ . Raab t Sint бита? ө йал Ам Ve sa > "PP 3 4 34 44 5 ll 0 з vs 
110,000 £i 0 5 подс coe Mortgage Debenture Stock fred.) ..“ 105 110 100 110 4 110 June and December a а 
16,343 2 77 Do. 7 per Cent. Cumulative Pret nere. db. M 1g 14 | 5 0 3 | February & August | — .. A 
91,195 1 100 | Eimore'e Patent Co за ative Pref. ==. 21 81 23 3} & 4.2. | An i ioo ois Зз; 4 
13000 10 | Mf | W.T. Henley тка А Works ы чурка D ou T o a - .. e^ Ыы 
Bp 10 7/0 Do. 7 me Cont, Рато 3 184 194 | 181 M. : x. : February & August * Ut 
p о — | 8 4 
gt ки Ё 1 E Do. 4% Mortgage Debentare Stock (red.) . 109 113 js 1135 311 3 А А С " 
300,000 100 * п i 2 d xs Percha, &c., Works ........ 29}  21j | 90 э & 1$ 0 n " - id 
87,850 19 | o4 та S sil Donee t plas Debentures ( (red.). 104 107 104 107 314 9 [March & September б 
£160,000 100 BY ТЕ р Б ny oe э and Maintenance — n, e.. 36 39 | 86 39 412 4 | March and July. 351 374 
1600 £5 3 | Willans and Robinson ОБОВ (791. 1899 ... 03 100 | 108 106 414 9 | JanuaryandJuly. | — x 
22,500 25 3/0 р 67 Cumulati nary..... —— 2 81 8] 8i 8 4 0 0 | April and October. 
100,000 | stock | 4b; | Do. 44½ First Mort. Deb. Stuck f Loud dox BITS 23 1j - 
A ort. Deb. Stock (fully paid)! 105 107 105 107 | 4 4 1 | Mayand November = = 


In calculating the yleld on this security, allowance has been made for accrued Interest, but not for redemption, 
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BRUSH INDUCTOR ж 
ALTERNATOR -— 


(MORDEY’S PATENT). 


mu cete RN 


DURABILITY GUARANTEED. З i X 
NO MOVING COIL WHATEVER. CL \ WENN 
HIGH EFFICIENCY. = | 7 
PERFECT PARALLEL WORKING. — | 
WILL STAND SHORT-CIRCUITING. ` 


IIIa 


ALLL LLL LLL LL Y 


i 
N —— = N А 
a —-— СА E | 
The Leading Machine en the Y z e R LE 
Oentinent. e BR W — — — 
95555499999 b х _ „== — p ae ML „щщ 
Large Orders in hand for English у = à ~< 
Stations. 5 Y N —— 
= 5 A \ ' 4 > 
Send for Lists to— 


THE BRUSH ELECTRICAL ENGINEERING Ù. 


0 (САМ IN IZE ED 
FIBRE 


SHEETS mek 
WASHERS} 


1 49, Queen Victoria St., 
°9 LONDON, Е.С. 


PACKINGS) 


=P LIGHT 
— Me 9 — LS LAMP PILLARS. 


3) eee ХХ BRACKETS CARRIER 
THE ELECTRICAL and GENERAL ENGINEERING | | S. бы 
COLLEGE (PENYWERN HOUSE). 


22464, Penywern Road, EARI'S COURT, . 


Principal: а. W. de TUNZELMANN, B. Sc., M. I. E. E. 
Senior Instructor: О. OAPITO, M. l. E. E., M. I. M. E 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
ENGINEERING WORKSHOP with MACHINE TOOLS 
PATTERN SHOP, &o, 
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THE EASTERN ЖЕБЕС АРИ COMPANY’S NS. JA AND. ITs GENERAL 
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we \ p \ X P — | ey 
— w^ — 8 = a” A » 
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. ? Lon o] 9p. ) Merci decane Xe n чь БЫ 
Boss amt cl s N. t^ wy. the 1% 
\ ^ &unbuss Ч Y, ыу» 7 / v * има 4 | yaroen gat 
TST ul габа ) 3 / а Маст. гоу Ro& ese a — = 
\ Al / - ae S TR! N 
N. CABLE COMMUNICATIONS \ : —— 7 
ainn \ 22 — \ . ae] / 
y hy к THE SL Y 
Cav 5.45 24. Lot voe 0 X " LT "pet 
(teens WORLD. rw 
THB 


IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 


und TELEGRAPH COMPANIES; AND THE DEUTSCHE SEE- TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to ора Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 


By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. ENG ME ee. 


Telegrams should be sent from the Company's Stations— 
LONDON-—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 


STREET, S.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCT ION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W. C. 


MANCHESTER — 20, Brown Street. LIVERPOOL—KI3, Exchange Buildings. 
GLASGOW—141, BUCHANAN STREET. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra 


Candia, Rettimo, Canea, Sitia. 
Rhodes, Trieste, Corfu, Zante, Patras, arta r a Santa “Maura, Tinos, Andros, Zea, and 
e Gree 


This Company’s Cables are worked by Muirhead’s System of Duplex and Automatic 
ä Curb Transmission upon all its Main Sections. 


v erg Trn oa ber dt. VIX HA STERN, "nitet oy 


the Postal Authorities. 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
37, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 60 Old Broad Street, E. O. By Order, GEORGE DRAPER, Secretary, 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


———— ) —— M —MÀ—À —— 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECLED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 

MENTS, CHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY, 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 

essages are accepted ab the Company's 's Offices— 

LONDON : 18, old“ Broad Street, E.O., 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E. C. 

LIVERPOOL: African House, 6, Water Street. 


MANOHESTER: 60, Spring Gardens, | 
Where receipts are given gratis for the ch es made and whence messages are sent direet by Special Wire, and 
| at any Postal Telegraph Office throughout the Kingdom. 
ALL TELEGRAMS SHOULD BE MARKED “VIA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the '' Via.” 


Books of Forms and Tariff Books containing Rules and Regulations, Liste of Stations, &c., are forwarded post free on 


application to the Company’s Stations or Head Offices, 18, Old Broad Street, London, E.C. 
Ж. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., Б.О. 


BROWNING'S PRESERVATIVE ENAMEL PAINT, 


ANY OOLOUR OR TINT. 
E READY MIXED. USEABLE AT ANY TIME. Je SHIPS, STEAMERS, YACHTS dr or outside), LAM P-POSTS [one and Eicctric), 
> and for ALL PURPOSES where a hard and washable surface is essential. Has stood years of rough wear 
О THE INDESTRUCTIBLE PAINT resiste the action of acids and alkalies. Invaluable for Iron Structures, Roofing, Gas Tanks, & 
m 


LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, &o, 
GROWNING’S PRESERVATIVE ANTI-FOULING GOMPOSITIONS. 


^ d BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION % foi nere 


R Prevents decay and makes perfectly Weatherproof Stone, Marble, Brick, Cement, Plaster, Ac. The only solution used on OLEOPATRA'S NEEDLE 
* which has been preserved by it 18 YEARS. р — 


TNE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIOHS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1886. Telegraphic Address: '' WEATHERPROOF LONDON." 


EPPS’S COCOAINE. Dunean Wallet and Co., 
н 
cen, E e Shippers of Wines, Spirits Teas, Coffees. фо. ., in Bond, 
The choi sted nibs (broken up beans) of the natural Сосо: 114, FENCHURCH STREET, LONDON, E. C. 


be Ё bj ‹ te od ti ful hyd dit 
— 4 e" (7 "m jec vin; 1 s ihn E HEN a — громе Т sih Аз» са dm ir Special Arrangements made for supply of Telegraph Stations d: Cable Steamers abroad. 
a product which, w ben prepared with boiling water, ha th con Messrs. D. W. & Co. supply Provisions and Bonded Stores to the CABLE STEA MERS 
sistence of tea, of which it is now, w е тару, benefici; Шу teking of several Companies, also to VARIOUS STATIONS of the EASTERN, EASTERN 
| AND SOUTH AFRICAN, and EASTERN EXTENSION, AUSTRALASIA, AND 


the place. Its active principk b ntl nerve stimula nt, 
supplies the needed energy with eng un duly exciting the syst m.— CHINA TELEGRAPH COMPANIES, and ате prepared to execute orders on specially 
Sold only in labelle i Tins favourable terms on shortest notice. Telephone No. 502 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AB SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 


LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & Co., Messrs. LAMPORT & HOLT, Messrs. MILBURN & CO., Mr. W. LUND, The 
BASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels. Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, e, GARFORD ST, LONDON, E. 


TELEGRAPHIC ADDRESS: “KIRKALDY LONDON." 


` OLROPATRAS NEEDLE - 
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THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY d 
"THE AFRICAN DIRECT TELEGRAPH COMPANY, Inn, ao © 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


00000000000000 


The above Companies, b} means ot Cables along tho East and West Coasts of Africa, as shown ın tho Map on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs :— 
SOUTH AFRICA. 
CAPE COLONY. | NATAL, 
ORANGE FREE STATE. TRANSVAAL. 


| EAST COAST. 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA) 
BAGAMOYO. DAR-ES-SALAAM.’ 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH, 
BATHURST (Gambia). | BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA, GRAND BASSAM. 
LAGOS 7 GABOON. | 
s S. THOME. WHYDAH. 
BONNY. BENGUELLA. чето". | 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at tbe Company's Head Offices, Winchester House, 60, Old Broad Street, E.C 
ой By order 
Н. Е. PLANK, Secretary, GEORGE DBAPER, Sereery, ' Ј. OAMBROOE, Secretary, 
Dmrot Тигвевален Оомрану, Eastern акр fjoUTH Árnicaw Тагвевари Wrst Arnica Tzizcxarn Oompany, 


Оомрант, 
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TIE BRAZILIAN SUBMARINE ТЕШЕМ? COMPANY, In 
THE WESTERN - BRAZILIAN TELEGRAPH (0,, Lo. 


HE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co., Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co, Ltd, 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


s. d s 4. 

Madeira _. w č w = = .- = — 1 8 Argentine Republic—All Stations.. 22 = = 4 6 

Cape Verde Б E — ы Эш : е Paraguay—All Stations bs, ы ышы ш ой 
90 ° 0 oon = oan ean 


#00006 


Taciff-Cards, Books of Ferms, and all information can be obtained at the Head Offices of чә 
Oompanies. Messages should be marked Via Eastern." 


By Оврев, 
RIOHABD OOLLETT, Secretary, 
Bmaziuam Вовмашив Твскевағи Oo., Winouserss Ноовя, Orn Baoan STREET. 
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THE LEADING ATLANTIC CABLE COMPANY. 7 
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а ү. 
THE GREAT SUBMARINE AND LAND TELEGRAPH SYSTEM. 
THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- “00724 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES. Ar BENNETT 9577) 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS. Sse 


The * COMMERCIAL'S ” THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Pacifio Railway Telegraphs 
for all important places in Canada, from the Atlantio to the Pacifico; the ONLY COMPANY having Lines In British Columbia. The '' COMMERCIAL ” Company's 
Cabies landing In New York City and near Boston connect with its OWN SYSTEM of Land Lines, reaching all parts of the United States. 
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GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, Е.С. FREDK. WARD, MANAGER IN ENGLAND, 
BARING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


HEAD OFFICE: 253, BROADWAY, NEW YORE, U.S.A. 
JOHN W. MACKAY, PRESIDENT. GEO. G. WARD, VICE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, SECRETARY. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 


— — — — — 


THOS. Т. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA compriscs 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS Іп MEXICO and CENTRAL and SOUTH AMERIGA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
| they should be marked 


“Via Western Union.” neu charge) 5 


he Offi f the C 
The Offices of the Company 982 Q@RESHAM HOUSE, OLD BROAD STREET, LONDON, k. o. 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, E.C. 2, NORTHUMBERLAND AVENUE, LONDON, W. C. | 1, PANMURE STREET, DUNDEE. 
21, ROYAL EXCHANGE, LONDON, Е.С. А5, EXCHANGE BUILDINGS, LIV Я 108, GEORGE STREET, EDINBURGH. 
109, FENCHURCH STREET, LONDON, Е.С BACKHALL CHAMBERS, BALDWIN 8T., BRISTOL. | EXCHANGK BUILDINGS, LEITH 


EFFINGHAM HOUSE, ARUNDEL ST., STRAND, | 29, GORDON STREET, GLASGOW. 7, ROYAL EXCHANGE, BANK ST., MANCHESTER 
LONDON, W.C. 10, FORSTER SQUARE, BRADFORD. 1, SIDE, NEWCASTLE-ON-TYNE. 


pe DESEE 
TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850) 


Eleotriea! Auctioneers, Valuers, 


AND ARBITRATORSG. 


Average Annual Valuations exceed 41. 500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


| TENDERS INVITED. 


CITY OF LINCOLN. 


ELECTRICITY WORKS. 


The CORPORATION of the CITY of LINCOLN are preperee to receive TENDE 
for the SUPPLY. DELIVERY and ERECTION, according to Specifications, of the 
following PLANT :— 

Section A.—TWO: DRY-BACK MARINE-TYPE BOILERS. 

Section B. —HIGH-SPEED ENGINES, CONTINUOUS -CURRENT DYN AMOS 

STEAM and other PIPES, PUMPS, MOTORS and TRAVELLING 

Section C. -A FUEL ECONOMISER. 

Section D. STORAGE BATTERIES. : $ 

Section E.—A MAIN SWITCHBOARD and INSTRUMENTS. 

Section F.-ARMOUBED-CONCENTRIC and T IPLE-CONCENTRIC CABLES 

and PILOT WIRE CARLES. f | 5 ex 


tions, General, Conditions of Contract, and Plans, for all or any of the 
above Sections, may be obtained at wy office on and after the 18th inst., on payment 
of a deposit of £1. 1s. for each Section. The deposit will be refunded on the return 
of the Specification, &c., with a bona fide Tender. 
If a Tender.is accepted such acceptance will be subject to the sanction of the 
Local Government Board being obtained to the borrowing by,the Corporation of 
е — ЫЫ required for the carrying out of the works comprised in the above 
n А 
The Corporation do not bind themselves to accept the lowest or any Tender. 
Sealed enders, addressed to the Electric Lighting Committee of the Lincoln Cor- 
poration, endorsed with the words ‘‘ Tender for Section A, B, C, D, E or F (as the 
case may be), Electricity Works," must be delivered to the office of H. K. Hebb, Esq., 
Deputy Town Clerk, 8t. Peters Churchyard, Silver-street, Lincoln, not later than 
noon on WEDNESDAY, the 14th day of Jnly, 1897. 
By order, 
C. 8. VESEY BROWN, 
| City Electrical Engineer. 


ration Offices, Silver-street, 
neolp, June 10th, 1597. 


___Lincolp, June 10th, 1979. 
COUNT: BOROUGH OF BIRKENHEAD. 


ELECTRIC LIGHTING OF WOODSIDE FERRY. 


TO ENGINEERS AND ELECTRICIANS. 


The CORPORATION of BIRKENHEAD are prepared to receive TENDERS for the 
WIRING апа LIGHTING by ELECTRICITY of above. 

Plans can be seen on and after the 5th July, 1897, and a copy of the General Con- 
ditions and Specification, with Form of Tender, can be obtained after the same date 
on payment of the sum of One Guinea (to be returned on receipt by the Corporation 
of a bona fide Tender) at the Town Clerk's Office, Town Hall, Birkenhead, or at the 
office of Mr. James N, Shoolbred, Mem. Inst. C. B., 47, Victoria-street, London, S. W. 

The Corporation do not bind themselves to accept the lowest or any Tender. 

Tenders, which must be on кше presen form, sealed and endorsed Tender for 
Electrical Wiring and Lighting Woodside Ferry.“ must reach me not later than 
Twelve o'clock noon on TUESDAY tbe 20th тау гт. | 

у order, 
. ALFRED GILL, Town Clerk. 


Town Hall, Birkenhead, 30th Jupe, 1897. — 
THE DUNDEE GAS COMMISSIONERS. 


TENDERS FOB COPPER STRIP. 


The DUNDEE GAS COMMISSIONERS are prepared to receive TENDERS fora 

SUPPLY of COPPER STRIP. E ` р 
cation and Form of Tender may be had on application to Walter Н. Titten- 

sor, City Electrical Engineer, Dundee. 

tenders must be lodged with the undersigned, marked “Tenders for Copper 
Strip,” on or before TUESDAY, 13th July, 1897. К 

THOS. THORNTON, 
Clerk of the Commissioners. 


City Chambers, Dundee, 29th June, 1697. 


SITUATIONS VACANT AND WANTED, &c. 
WANTED a FOREMAN of Cable Shop thoroughly. accus- 


tomed to cable stranding and insulating. Wages 10d. per hour; for factory 
in East London. —Reply, 2,543, Bleotrician Office, Salle ury-court, Fleet-street, E.C. 


D Баз, гопсоп-—һеру, D. 
ANTED, for the Fowler-Waring Cables Co., Ltd., a 
PURCHASER for our stock of CABLES to make room for enlargements. 

1.000 volts under water for a month guaranteed. Fifty per cent. off list.—Address 


овез, North Woolwich. и ie 
LECTRICAL ENGINEER, 14 years 
installations, desires BERIH, home or abroad. 8 

3, Prospect-place, Harrogate. 


lace, Harrogate. —^— Oo _  —— 
LECTRICAL, mechanical, scientific inventor's model and 


ractical work in 
French.—DE SOLOME, 


eneral experimental work.—MECHANIC (age 26) wants JOB. Thoroughly 
used same, lathe, vice, &., good experience.—'' A. 8. „ 9, Cottage-grove, 
Walworth, 8. E. 


CTRICIAN requires SITUATION to take charge of 
private electric plant; own repairs.—Apply, "E, P.“, Whitchurch, Oxon, 
Heading DD ĩ ааа о 
W IREMAN „having had several years’ experience in instal- 

lation work, requires SITUATION. Would take charge of private plant.— 
“9. C.“, 170, Downham-road, Islington. 
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' vassing will disqualify. 


SHOREDITCH 


general knowledge of estimating. Also experience 


1897. xix. 


t . 


a Gold Medale. 


VANS 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Ot Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST. FREE. 


Address: GREAT TURNSTILE, HOLBORN, LONDON, w. o. 
Telegrams, '' Turnstile London." Telephone, 6518 


>it 


APPOINTMENTS VACANT. 
‚узе — 
HE URBAN DISTRICT COUNCIL of MORECAMBE 


erected. 

дарсын must be experienced in the continuous-current system, and must be 
capable of superintending the laying down of the plant, and also of advising and 
carrying out future extensions. 

The salary to be £175 per annum. 
: eh gentleman appointed must devote the whole of his time to the duties of his 

ce. i 

Particulars of duties, &c., may be obtained from the undersigned, to whom appli- 

cations, endorsed Electrical Engineer," must be delivered on or before the 8th 


JULY next. 
JOHN BOND, Surveyor to the Council 


Council Offices, Morecambe, 
16th June, 1897. 


VESTRY OF ST. 


| ELECTRICITY SUPPLY. 
WANTED at once, a first-clasg man to fill the temporary position of CANVASSER. 
Only, experienced men of good address need apply. Salary, £3 per week and com- 
sion. 
Written application, with copies of not more than three recent testimonials, to 
be sent to the Electrical Engineer, 50, Eden-grove, Holloway, N., and to be re- 
ceived by him not later than noon on TUESDAY, July 18th, 1897. Personal can- 


| à e o | WM. F. DEWEY, Vestry Clerk. 
Vestry Hall, Upper-street, Islington, N., 
. June 24th, 1897. 


LEYTON URBAN 


ELECTRICITY DEPARTMENT. 
The COUNCIL are prepared to receive APPLICATIONS for the post .of 


shift each day and fulfil any other duties the Klectricul Engineer may require. 
Applicants must have had recent Central Station experience. Salary, £1. 15s. per 
week. Applications, endorsed '' Engineer," with copies of not more than three 


recent testimonials, to be forwarded to me by THURSDAY morning, July Sth, 1897. 


Town Hall, Leyton, 30th June, 189%. 


R. VINCENT, Clerk to the Council. 
MUNICIPAL TECHNICAL SCHOOL. 
35 and 87, Hoxton Street, N. 

The COMMITTRE invite APPLICATIONS for the post of INSTRUCTOR ia ELEC- 
TRICAL FITTING (Wireman's Work). The рр must have an intimate know- 
ledge of Electrical Technology and Drawing and must be a Thorough Practical Man. 

The remuneration will be 12s. 6d. per evening of 2} hours, 1 hour of which will be 
Lecture Work and the remalnder Practical. 

Applications, stating qualifications and previous experience, to be sent in by 
JULY 9th to the undersigned at the above address. 

WALTER E. DEGERDON, Superintendent. 


EPRESENTATIVE WANTED.—Foreign firm of incan- 


descent lamp manufacturers, with very large output, and whose goods are 
well known in the English market, ТӨТ а nsible Arm in London to act as 
ngdom. 


their SOLE AGENTS for the United ks to be kept to supply current 
demand. Very liberal terms.—Address, stating full particulars, with references, 
J. M., 5,835, c/o Rudolf Mosse, Berlin, B. W. 


J. A.. 0,000, C/O Rule 110900, ОООО. ³L— 
JH ECTRICAL ENGINEER CONTRACTOR, returning to 
Johanneshurg, would like to meot with smart man as PARTNER. Must have 
h tension work. Capítal re- 
quired, £200. —Address, “ Б. H. G.,“ 30, Preston-road, Brighton. 
RTNERSHIP WANTED in Electrical Business. Could 


contribute capital. —Address, ‘‘ PARTNERSHIP," W. Porteous & Co., Glasgow. 


* -Book-keeping. To Engineers, Contractors, Clerks and others. Save your- 
selves trouble and worry. Send at once for HARDING'S GUIDE TO PRIME COST. 
Lifetime's labour concentrated. Post free, 1s. 0jd. —F. HARDING, 606, Manchester- 


. road, Poplar, E. 


Е — & | 
0 U LTO N с0., 


MANUFACTURERS OF 


INSULATORS 


a7" IBATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


Pottery for Electrical Purposes. 


LAMBETH, LONDON, S. E. 


— 


О 


invite APPLICATIONS for the appointment of RESIDENT ELECTRICAL - 
ENGINEER, to take charge of and manage the electricity works about to be 


MARY, ISLINGTON. 


DISTRICT COUNCIL. 


ENGINEER-IN-CHARGE, who will have to take entire control of an eight-hour. 


A. contribute capital. Address, " PARTNERSHIP, ЧҮ. Forteous & ~o., r'AsgoW.. 
WORKSHOP ACCOUNTS.—Factory, Job and Contract 


(s. 
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COUNTY BOROUGH OF HUDDERSFIELD. 


FOR SALE, 50 UNIT GENERATING PLANT. 


The ELECTRIC LIGHTING COMMITTEE of the Huddersfield Corporation have 
FOR DISPOSAL a 100 h.p. COMPOUND VERTICAL BRUSH ENGINE, and a 50 
unit MORDEY ALTERNATOR (2000 volts, 25 дарини). 

Full particulars may be obtained on application to Mr. А. В. Mountain, Borough 
Electrical Engineer, St. Andrew's Road, Huddersfield. 

Sealed Tenders, endorsed Tender for Purchase of Plant," must be delivered, 
free of charge. addressed in the handwriting of the tenderer or his agent, to the 
Town Clerk, Town Hall, Huddersfield, not later than WEDNESDAY, the 14th 


July, 1597. 
Re Corporatidn do not bind themselves to Mam м highest ог any Tender. 
order, 
Y F. C. LLOYD, Town Clerk. 


Town Hall, Huddersfield, 23rd June, 1897. 


ELECTRIC LIGHTING PLANT. 


In consequence of the Library being now lighted from the City’s Mains, the whole 
ELECTRIC PLANT, consisting of two Robey Loco. Boilers, 140lb. pressure; two 
es, Robey's Compound; two Thomson-Houston Arc Dynamos, and two ditto 


Engin 
Incandescent ; is Saa for Sale. 
Also SCREW-C NG LATHE, by Matheson. 
To be seen here any day, and offers to be lodged with me not later than Thursday, 


8th July. 
z HEW MORRISON, Clerk to Committee. 
Edinburgh Public Library, June 29th, 1897. 


50,000 H.P. WATER-POWER. 


FOR SALE, in portions of 15,000, 10,000, 7,000, down to 1,000 H.P. Also excellent 
Gold Mines, Copper Mines containing Gold, and Coal Mine containing Anthracite. 


The whole situated in Hungary. 
Addréss, under is ARCHIMEDES,” to A. V. Goldberger, Advertisement Office, 9, 


pO Re ae 
WANTED, and FOR SALE. 


‘OR SALE, 1 set of 55 E.P.S. CELLS, 7 K-type, in glass 

boxes, with trays, insulators, and all accessories ; capacity, 25 amperes at 100 

volts for 3} hours. Recently erected, equal to new. May be seen by appointment. 
—ELLIS & WARD, 113, Edmund:street, Birmingham. 


PLATINUM UTENSILS, SCRAP, LAMP TOPS Beer 
aurea by Derby and Co., 44, Clerkenwell-road, London, Е.С. N.B.— 


A OCUMULATOR CHARGING.—C. H. CATHCART 
and CO., having plant s ally adapted for this purpose, Charge Cells of all 
romptly, thoro and cheaply. Terms on application. Accumulators on 
for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 


sizes 
Hire 


square, Fleet.street, E. C. (Telephone No. 65,266.) 
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apply to 


THE INTERNATIONAL ELECTRIC CO., 


55, REDCROSS STREET, BARBICAN, LONDON, Е.С. 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
CATALOGUES FREE. 


| [HE METROPOLITAN ELECTRIC SUPPLY COMPANY 


(Limited), 
29, BAKER STREET, LONDON, W. 

NOTICE is Hereby Given, that the TRANSFER REGISTERS of the New Ordinary 
Shares will be CLOSED from 1st JULY to 15th JULY, both days inclusive, for pay- 
ment of the 4 per cent. interest in accordance with the terms of the Prospectus 
dated July 4th, 1896. 

By order, 
E. CUNLIFFE OWEN, Secretary. 

28th June, 1897. 


HE CITY OF LONDON ELECTRIC LIGHTING 


COMPANY (Limited), 


40,000 SIX PER CENT. CUMULATIVE PREFERENCE SHARES. 


NOTICE is Hereby Given thet the TRANSFER BOOKS and REGISTER OF 
HOLDERS of Preference Shares of this Company will be CLOSED from the 5th to 
the 17th JULY, 1897, both days inclusive, for the purpose of preparing the warrants 
for the interim dividend payable on:the 19th July, 1897. 


By order, 
J. CECIL BULL, Manager and Secretary. 
land 2, Great Winchester-street, E.C., 
80th June, 1897. 


JUST PUNHLISHED. Crown Sro, 4s. Gd. 


= INDUCTION COIL TN PRACTICAL WORK 
INCLUDING THE RONTGEN X-RAYS. 


By LEWIS WRIGHT, 


Author of “Light: A Course of Experimental Opties, &e, 
With Illustrations. 


MACMILLAN AND CO., Ltd. LONDON. 


, 


2 


RED LION 


CLERKENWELL, 


wn 
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HOLDEN RECORDING VOLTMETER. 


Now made for 200-volt Circuit; Direct or Alternating. 


THE VULCAN 
BOILER & GENERAL INSURANCE 


‘COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


Subscribed Capital, £375,000. 
Boilers and Engines Insured and Inspected 


Employers Insured against Claims under “ The Employers 
Liability Act." ' 

Third Party Fidelity and Guarantee Insurance. 
Joint Policies Issued Individual Accident Insurance. 


Upwards of 40,000 Boilers and Engines under supervision. 


J. F. L. CROSLAND, M. Inst. C. E., M. I. M. E., Chief Engineer 
EDWARD HADFIELD, Secretary. 
Application for Agencies Invited, 
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TRANSFORMERS, SWITCHBOARDS, & ACCESSORIES 


ARC LAMP POSTS, ARC LAMP BRACKETS, &c., с. 
All kinds of Electrical Apparatus. 


DAVY ELECTRICAL CONSTRUCTION 
= 
ЕЩ 


COMPANY, Ltd 
Electrical and Mechanical Engineers. 


F3 “DAVY ARC LAMPS’ 


Continuous and Alternating. 


A/ À Guaranteed the STEADIEST, BEST and CHEAPEST. 


| 
u 50 HIGH EFFICIENCY. TRADE ONLY. 


b / Horsell Road Works, Ronald's Road, 
w — — London, N. 


"We st Hind Offtoe—15, NTiotoria Street, Westminster, andis) * ARCAZON Lon 


E STORAGE 
GbLorioe 
Electrical 


Syndicate, Simited, is glad fo inform Иб 
numerous Clients ano ibe Grade generally 
that, owing fo Be recent unprecedented 
demand for tis Manufactures and fhe соп: 
sequent increase of dutput, И is under no 
necessity fo advance tis present Prices for 


BATTERIES or Gells, in spite 


of the rise in cost 
of raw material. 
CLIFTON JUNCTION, near MANCHESTER. 
0 2 
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-À WILLANS sm ENGINES p. 


CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 1. H. p. 


HIGH SPEED. pe dime са И 


ILLAS 
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Extreme =e e Steamu 


(А. consumption of less than 131Ь. per I. H.P. per hour has been recorded under suitable conditions of size, pressure, &0., 
and even in Engines of 80 I. a P. à consumption of less than 14jlb. can be guaranteed with 160lb. pressure. ) 
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NOTES. 
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Pror. J. J. THomson’s explanation of certain cathode- ray 
phenomena by the assumption of the divisibility of the 
chemical atom leads to so many transcendentally important 
and interesting conclusions that one cannot but wish to see 
the hypothesis verified at an early date by some crucial 
experiment. Meanwhile Prof. Ermu Тномѕом'з suggestive 
contribution, which will be found on p. 817 of the present 
issue, does not tend to lessen the intensity of this desire, for 
he shows us how, given a divisible atom, we can account for 
the origin and idiosyncrasies of Röntgen rays, the increased 
vacuum observed in X-ray tubes, the dark, rifts in the photo- 
sphere of the sun, and their electrical effect upon mundane 
affairs, and the puzzle of the sun’s well-sustained temperature. 
An hypothesis that threatens to lead us to the alchemist’s 
bourne, the transmutation of metals, must needs give us 
pause, but seeing that it is put forward so cogently and yet 
во modestly by natural philosophers of no small insight, 
it is entitled to respectful consideration at the hands of even 


the most sceptical. 
— — 


At the meeting of the Académie des Sciences, on June 21st, 
M. Aver, of telephone fame, described a new form of submarine 
telegraph instrument of exceeding beauty, and destined maybe 
to prove of great practical use. The Ader recorder consists 
simply of a very fine wire (002mm in diameter) stretched 
between the poles of a powcrful permanent magnet, in an 
exceedingly narrow air-space. When currents are sent 


PRICE SIXPENCE. 


through the stretched wire it tends to move forwards 
or backwards in the magnetic field, and these oscilla- 
tions are recorded in the following manner: The light of 
a lamp is directed, through a hole in one of the pole- 
pieces, upon the wire, the size of which is here enhanced 
by a small cylinder of pith ; on the far side of the oscillating 
wire there is a narrow slit, across which a strip of gelatino 
bromide of silver paper runs, and on which the movements of 
the wire are consequently permanently recorded, the paper, 
after it passes the slit, running straight through a fixing bath. 
The Ader recorder has been tried on the Brest St. Pierre 
cable (2,271 knots), and on the Marseilles Algiers cables 
(499 knots). On the Atlantic cable 600 signals per minute 
were attained as against 400 with the siphon recorder. On 
the Mediterranean cables signals sent at the rate of 1,600 a 
minute were easily read. From a practical point of view it 
would be interesting to know what interval of time elapses 
between the photographing of the signals on the sensitised 
slip and their delivery to the eye of the operator after passing 
through thedeveloping bath? Furthermore,does the developing 
bath act reliably, and if so are the signals thus produced 
sufficiently distinct to be read with ease and certainty? These 
are practical points which must be satisfactorily dealt with in 
any new invention which hopes to compete with advantage 
against the time-honoured Kelvin siphon recorder in its latest 
form. | 
pr 

In the Lachmann conduit system of electric traction, which 
is described in our issue this week, the troubles likely to arise 
from the flooding of a conduit are dealt with in a decidedly 
heroic manner. The remedy proposed consists in nothing less 
than to place the entire underground conductor in a sort of 
continuous diving bell, formed by an inverted channel being 
placed over the conductor. When the conduit is filled with 
water, alr is said to be entrapped in the upper portion of the 
protecting inverted channel, and thereby to cushion the 
water away from the insulators. But it is evident that 
a perfectly continuous channel would only so act on 
an absolutely dead level, and even then the swish of the 
collectors as car after car passed along would speedily 
drive out all the lurking air and reduce the insulation 
to an unrecognisably small quantity. To meet the difficulty 
of the gradients, the inverted channel is not made continuous, 
but is divided up into a number of short compartinents by 
means of air-tight partitions; and the collectors break con- 
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tact as they pass the partitions, being momentarily depressed 


апа then restored to contact by gliding over inclined planes. 
One would think, however, that this depression of the col- 
lectors at every eight feet or so would soon cause a consider- 
able quantity of water to be splashed or lapped up against the 
conductor and its insulators; and the supposition receives 
confirmation from the fact that, in an experimental run, the 
passage of a single car trebled, and even quadrupled, the leak- 
age current. 
may better be imagined than described. 


THe Sunderland electric lighting accounts for the year 
ending March 81st last possess a peculiar interest, inasmuch 
as they exhibit a distinct departure from the normal. We 


have become so accustomed to the tale of increased output, 


swollen profits, reduced charges and diminished costs that 
any variation in the bill of fare is positively startling. It 
was only in our last issue that we concluded the publication 
of Mr. Автнов Wricut’s Niagara sermon upon the well-worn 
text: I say unto you, demand of them all equal rates of profit, 
and here is Sunderland affording & much-needed demonstra- 
tion that there really is such a thing as unprofitable extensions, 
and that the principle enunciated at such an early date by Mr. 
Weaieat, and driven home by him with such vigorous reitera- 


tion, is not so axiomatic as some would fain make us believe. 
— — 


Dourine the year 1896-97 the units sold in Sunderland have 
risen from 95,446 to 146,440; in other words, sales have 
increased over 50 per cent. On the other hand, the units 
sold per lamp connected have fallen from 21 to 14:8, and as 
prices were reduced all round last September the revenue per 
lamp has fallen to an even greater extent, namely, from 9s. to 
48. 10d. But, of course, if there had been a still larger reduc- 
tion in costs, the net financial result might have given satis- 
faction. Unfortunately the works costs have actually risen 
from 14d, to 2d., and the reduction in the total cost of the kilo- 
watt hour, due to а diminution in the establishment charges, 
has noti been sufficient to save Sunderland from a deficit. The 
lesson to be learned from this small undertaking is, 
we think, obvious, but nevertheless one which is in some 
danger of being forgotten. Reductions of tariff and exten- 
sions of plant do not of themselves suffice to extricate an 
electric light undertaking from the non-paying slough; 
on the contrary, they may make matters worse. It is all 
very well to stretch out to a distant residential district with a 
motor-alternating plant, but perhaps it would have been 
more prudent before so doing to have ensured a higher load- 
factor than five per cent. Again, reduced charges certainly 
stimulate consumption, but one ought in common prudence to 
have a certain margin of profit to play with first, since the 
stimulus may not always have an immediate and a pro- 


portionate effect. 
— —— 


In its last issue our esteemed contemporary, the Engineer, 
took occasion, as we did ourselves, to lay stress upon the 
paramount part played by science and engineering in the past 
sixty years of continuous progress and prosperity which the 
British Empire has just been engaged in worthily commemo- 
rating. Our contemporary, however, was not content to stick 


What а quick succession of cars would do 
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* odorous comparisons," but ridiculous comparisons. It is 
easy to see," says the Engineer, that the world is under an 


‘infinitely greater obligation to Gxoneg Srepuenson than to 
 SHARESPEARR ; and that HawpEL and ВБарнлег, have done 


nothing for us as compared to James Wart or БїснАвр 


Treviruick.’’ Squaring the circle is an easy job beside the 


task of finding a common measure for a railway engineer and 


a writer of plays, a task so blithely undertaken by our engineer- 
ing contemporary. There are some men во perverse аз to 
prefer a sonnet of Shakespeare to the Forth Bridge, and others 
again assert that a single railway line is worth all the lines all 
the poets have penned since the world began. But such 
fanatics do not make up the majority of mankind; most men 
are content to quietly enjoy the varied fruits of the labours of 
others, whether engineers, dramatists, painters, or musicians. 
What sensible man would dream of comparing the value of 
the electric telegraph with that of an epic poem; whew is 
the standard of measurement ? 


Accorpinc to the latest determination the mechanical 
equivalent of heat or, more accurately, the mean corrected 
value of the specific heat of water between freezing and 
boiling points, as measured in mechanical units (at Man- 
chester), is 776:94. This is the determination which has 
been arrived at by Prof. Ossorne RevuoLps and Mr. Moorsy 
in the long series of researches which were described by them 
in their recent Bakerian lecture before the Royal Society. 
The new figure differs by no less than 0:57 per cent. 
from the time-honoured 772°55 given us by Dr. Jovrx. 
This latter figure is still to be found in some modern 
text-books, and we know that the absence of any finality 
in recent determinations of Ј” has led authors in many 
cases to prefer to use the older, though less accurate value, 
until such time as the real value of **J'' shall have been 
finally settled. Indeed, the British Association Standards 
Committee itself set an example of caution in this direction, 
when, at the 1896 meeting, it agreed that if the unit of heat 
proposed at that time should prove contrary to physical facts 


the definition could be adjusted by a small alteration in the 


mean temperature at which the rise of 1deg. (in the standard 
mass of water) takes place." It will be remembered that the 
Committee proposed to surmount the difficulty in arriving at 
an exact evaluation of a unit of heat, by the heroic method of 
defining it once for all as 4:2 Joules, or 42 million ergs, 
leaving the mechanical equivalent of heat to take care of 
itself in the mean time. 
— ———— —̃ —̃ ᷑ ĩò—t— 


Appointment.— General Podbielski has been gazetted suc- 
cessor to the late Dr. Von Stephan as Imperial Postmaster- 
General of Germany. 


Cable Interruptions.— Date of Interruption. 


Puerto Plata - Martinique Dec. 19, 1895. 
Obidos— Parin tis . Dec. 7, 1896. 
Grenada Trinidaaaaalalllllldd w.. June 2, 1897. 
Bonny Cameroonnsss 5 June 25, 1897. 


The Verband Deutscher Elektrotechniker. — At the recent 
meeting of this Society at Eisenach, the Committee charged 
with the drawing up of rules and regulations relating to high- 
pressure electricity works, reported that they only put forward 
the conclusions which they had come to tentatively, and 
recommended the postponement of final rules for another two 
years. This proposal was agreed to. The next place of 


to its last, but must needs set about making, not merely meeting of the Verband will be Frankfort. 


+ 


The Proposed Visit of Colonial Premiers to Greenwich.— In 
-consequence of the Colonial Premiers having most unexpectedly 
received Her Majesty’s commands to attend at Windsor Castle 
on July 7th, and it having been found impossible to arrange 
another day for the proposed visit to the cable works at Green- 
wich, the Chairman and Directors of the Eastern Extension, 
Australasia and China Telegraph Company, and the Fele- 
graph Construction and Maintenance Company are reluctantly 
Oompelled to abandon the visit and cancel their invitations. 


A New Use for the Electric Arc.—The Cleveland (Ohio) 
bankers are said to be excited owing to the discovery that an 
attempt was made by burglars on Saturday night last to open 
а safe in one of the banks by using the electric current from 
the trolley wires. The burglars attached a wire to the trolley 
üne of an electric railway, and led it through the transom to 
the safe. They then attached a second wire to the rail of the 
car track, and led it also to the safe, and fastened carbons to 
the ends of the wires. With the arc thus formed they nearly 
melted a hole through the safe, and only failed because the 
current was turned off at midnight. 


Electric Underground Railway in Berlin—Berlin now pos- 
sesses an electrically-driven underground railway. A tunnel 880 
yards long and 8ft, 4in. below the level of the street has been 
made by the Allegemeine Electricitäts Gesellschaft to connect 
their two factories in Brunnen Strasse and Acker Strasse. 
"Ehere are two curves of 50ft. and 80ft. radius respectively, anda 
gradient at one end of the line of 1 in 15. The line is of 
normal gauge and single track. The overhead system is used 
for conveying current to the locomotives. The latter have 
two motors, and are designed to draw 10 tons. 


Lightning.— As a thunderstorm was passing ever Norwich 
last week five men in the employ of a brickmaker at Upper 
Hillesdon, a district on the outskirts of the city, took shelter 
in a brick kiln. A flash of lightning shattered the shaft of the 
kiln and killed two men who were standing together in the 
doorway. A third man who was standing by them escaped. 
During a severe thunderstorm which passed over the Isle 
of Wight on Saturday last the tower of Godshill Church was 
struck by lightning, and the tower was considerably shaken, 
one of the pinnacles being hurled with great force into the 
ohurchyard below. 


An Electrolytic Condenser.—In a recent communication to 
the Académie des Sciences M. Ch. Pollak described ** A New 
Electrolytic Condenser of Great Capacity and an Electrolytic 
Rectifier for Alternate Currents” (Comptes Rendus, Vol. 
CXXIV., No. 25, p. 1,448). Ducretet observed many years 
ago the phenomenon of the formation of a high resistance film 
upon aluminium when used as а positive electrode in a dilute 
solution of sulphuric acid. М. Polluk, by employing alkaline 
solutions, has succeeded in devising an electrolytic condenser 
and rectifier which will work up to pressures of the order of 
140 volts. 

The Fire at a Philadelphia Power-station.— Тһе cause of 
the disastrous fire which broke out in a Philadelphia traction 
power-station on March 8rd has been investigated. It seems 
that the molten metal from the chain which swung against 
one of the terminals of one of the generators, and which was 
the real cause of the fire, spattered down into the fly-wheel pit, 
setting fire to a board partition at that point, and at the same 
time igniting the insulation on the conductors. One of the 
most surprising features observed during the fire was the rapid 
collapse of the iron roof-trusses, which in their descent caused 
considerable wreckage of pipes and machinery, also letting the 
burning roof down, thus adding more fire to that partly 
extinguished at the floor. 


Electrically Welded Steel Barrels.— The Barrbeat-Stange 
Patent Barrel Syndicate, says Engineering, have developed an 
interesting process for the manufacture of barrels out of steel 
sheets. The longitudinal seam is welded electrically by the 
Bernados process. The bent sheet is clamped with its two 
opposing edges some lin. or zin. apart; а small fragment of 
steel is placed over the opening and melted by means of the 
electric are by one man, whilst another stands bv to hammer 
it as soon as ready. By welding on successive fragments in 
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the manner named, the whole joint is finally completed, and 
the cask is finished by adding its heads and its bung bosses. 
The head and bung bosses are also welded on electrically. 
Coppered carbons are used, save where narrow corners have 
to be got into, in which situations plain carbons are employed. 


University College Conversazione.—À conversazione was 
given by the President and Council at University College, on 
Wednesday night, at which there were over 2,000 guests, 
including Lord Portarlington, Lord Oxenbridge, Lord Loch, 
Lord Kinnaird, Lord Welby, Lord and Lady Methuen, the 
Bishop of Worcester, the Bishop of Truro, the Bishop of Ely, 
the Bishop of Southwell, Sir Donald Currie, Sir Alexander 
Binnie, Sir Benjamin Stone, General Moberly, Sir Robert 
Ball, Sir J. T. Woodhouse, M.P., Sir William Whiteway, 
Prof. Rücker, Prof. Silvanus Thompson, Prof, Ramsay and 
Prof. Fleming. A large number of exhibits were on view for 
the entertainment of the visitors. In the mechanical 
engineering laboratory all the machinery was in motion, 
besides a number of machine tools lent by various firms. In 
the electrical laboratory Prof. Elisha Gray’s writing telegraph 
was shown in operation by the Telautograph Company. 
Messrs. Harvey and Peak gave an interesting exhibition of 
Tesla experiments with high-frequency currents, and Mr. J. 
W. Swan exhibited a delicately-poised Gramme ring which 
rotated under the influence of the earth’s magnetism. In the 
physical lecture room experiments were shown with Hertzian 
waves and with the magnetic deflection of cathode rays, while 
Prof. Ramsay exhibited:the spectra of argon and helium. In 
the electrical engineering lecture room Prof. Fleming gave 
interesting X-ray demonstrations. 


New Badge for the American Institute of Electrical 
Engineers.—Many of your readers, says our New York corres- 
pondent, no doubt are familiar with the monstrosity called 
the badge of the American Institute of Electrical Engineers, 
and wondered how such things could be. They are, however, 
not alone in their wonderinent, for many in this country have 
often ridiculed the badge. It was said to represent a great 
many facts in connection with electrical science, but the 
trouble with it was that the form in which these facts were 
represented was distasteful to most eyes. The badge repre- 
sented a kite of the well-known trapezoidal form, which was 
supposed to remind the wearer and beholders of the fact that 
Franklin flew a kite in times gone by. Other devices within 
the kite’s limits symbolised the discover- of electricity and 
electro-magnetism, &c. It never was satisfactory badge, 
and at last the powers have got to work nd assigned it to the 
grave to which it should have gone long &go. The new badge 
which has just been adopted is extreme:y simple and just as 
symbolic as the old one. The device is a square blue enamelled 
background with gold edges. In the centre of the blue ground 
are two interlinked circles, representing the relation of mag- 
netism and electricity. Within each circle is the letter E, 
and above and below the crossing points of the circles are the 
letters A and I, the combination of the letters making A. I. E. E. 
The edges of the square are slightly curved inward, and the 
badge possesses a certain dignity of appearance which was 
greatly lacking in its predezessor. 


Electricity from Coke Ovens.—‘ It is stated,” says the Engi- 
neering and Mining Journal, “that Messrs. Н. Whigham and 
S. A. Schomburg, of the Raton Coal and Coke Company, are 
now installing at Blossburg, N. Mex., three miles from Raton, 
a new coking plant, embracing about 75 ovens in double banks. 
In the centre will be erected a large battery of boilers, to 
which the waste gases of the coal will be conducted through 
central flues. The power thus generated will be converted 
into electricity to furnish power for the whole plant inside and 
outside of the mine. About a mile and a-half from the coke 
ovens will be situated the Robinson washing and crushing 
plant, which is now in process of construction. It will have 
a capacity of 800 tons each 10 hours. The waste coal from 
the washing plant will be taken down a track by a small steam 
locomotive in 7-ton cars, each car carrying а charge for an 
oven and delivering it directly over and into the oven. All of 
the machinery, from tipple to mine opening, will be driven 
by electric motors, and in the main entry a trolley line is 
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being built on which an electric locomotive of 150 m.». will 
bring the pit cars to the tipple. The latest improved mining 
machinery run by electricity will drive all of the entry work." 
The Care of Commutators.—To get а smooth, shiny dark 
brown commutator on each motor is, says the Street Railway 
Review, the aim of every street railway electrician. At the 
car barns of the Calumet Electric Railway the brushes of each 
motor are removed every night and the commutator cleaned. 
One time the brushes are soaked for one hour in liquid 
vaseline and the next time in paraffin, heated to the melting 
point. The vaseline is the better lubricant, but its low melting 
temperature sometimes causes the brushes to run dry when an 
excessive current heats them. On one large city system the 
practice is to inspect the commutators every other day and 
remove the brushes once in six days. The brushes are placed 
in a perforated can and soaked for four days in machine oil. 
The can of brushes is then lifted out of the oil bath and the 
oil allowed to drain for two days. No sand-paper whatever is 
used, for it is claimed that the smooth finish on the brush 
which comes from contact with the commutator is better than 
can be attained by any other means, and a sand-papered brush 
will blacken the commutator more or less. Under this system 
the carbon brushes are good for 80 days’ service, and the 
commutators аге turned down jin. to Yin. once every 18 to 
15 months. The commutators havea smooth finish and little 
trouble is ever experienced with them. On the suburban roads, 
although consuming less current than the city lines, the 
trouble with commutators is more pronounced. This is 
- incident to high speeds, where any defect in the commutator 
causes a jumping of the brushes and excessive sparking. The 
greater demand for current on the urban linesis largely due to 
the greater traffic and the frequent stopping and starting, but 
the speed of the commutator is moderate at all times. 


in the development of another power project at Niagara 
Falls is attracting the attention of the aldermen of 
the town of Niagara Falls, through statements made 
by an engineer named Mitchell. At the suggestion of 
prominent citizens Mr. Mitchell took levels of the lower 
Niagara river along the famous whirlpool rapids from 
the cantilever bridge to the whirlpool, and found that there 
is a drop of 46ft. in the level of the river between the two 
points mentioned. The commissioners of Queen Victoria 
Park, Canada side, had their attention called to the power 
possibilities presented at the point referred to, and have 
also taken levels which go to show that the drop is from 
4bft. to 50ft. These possibilities were presented to the Board 
of Trade of Niagara Falls (Ont.), who passed a resolution point- 
ing out the advisability of the Town Council making some 
arrangement with the Park Commissioners, the controlling 
body, whereby the town might be given the right to develop 
the power. At its last session the Parliament of the pro- 
vince of Ontario conferred on towns certain powers for the 
development of power, and it is felt by some that under the 
rights so conferred the town of Niagara Falls may obtain the 
desired concession. Despite the fact of the fall in the level of 
the water of the river between the two points referred to, the 
cantilever bridge and the great whirlpool, it remains for 
further evidence based on more carefül examination by 
engineers to prove whether or no the development of power at 
the point could be made profitable. The spot is at the side 
of the whirlpool rapids, and the current and rapids are very 
fierce for the whole distance between the points. It is 
probable that any plan adopted would mar the beauty of the 
Canadian river bank, but certainly not more so than the con- 
struction of the gorge road has that of the American bank. 
Mechanical Equivalent of Heat.— At the recent Bakerian 
Lecture, before the Royal Society, Prof. Osborne Reynolds and 
Mr. W. H. Moorby described their researches on the mechanical 
equivalent of heat. The purpose of these researches differed 
essentially from that of any previous research on the mecha- 
nical equivalent of heat. In order to diminish the loss of 
heat by radiation, as well as to obtain the equivalent for water 
in the neighbourhood of ordinary temperatures, the ranges of 
temperature over which the previous dynamical measurements 
had been made were greatly less than the standard interval 
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between the physically fixed points of temperature to which all 
thermal measures are referred, and so of necessity involved the 
use of scales, the intervals of which depend on the constancy of 
the relative, expansions of such substances as glass, mercury апа 
air. Onthe other hand, in this research the object has been to 
determine the mechanical equivalent of the total heat neces- 
sary to raise the temperature of water over the standard 
interval of temperature, and thus to obtain directly the 
equivalent of the mean specific heat between the freezing and 
boiling points. Twenty-five separate determinations were 
made of the equivalent, subject to certain general corrections 
given below, which gave a mean value 777-91, and from this 
none of the separate determinations differed by as much 
as 0:9 per cent.; when, arranged in eight groups, accord- 
ing to the circumstances under which they were made, the 
greatest divergence from the mean was 0:05 per cent. It 
was found impracticable to eliminate entirely from each 
determination the losses of heat due to radiation, conduction, 
leakage of 0-08 per cent. water, &c., and so it was found 
advisable to determine what these losses were. This informa- 
tion was given by the trials themselves, and the necessary 
corrections were applied to each separate determination. As 
illustrating the extent to which the method adopted did 
eliminate these errors, it is interesting to remark that on the 
mean value of the equivalent determined, after applying the 
corrections, the error was only 0:0192 per cent. Certain 
final corrections, which had the same values for all trials, 
were made to the mean value of J, given above. Their tetal 
effect was to introduce a correction factor of (1 – 000125). 
The mean corrected value of the specific heat of water between 
freezing and boiling points, as measured in mechanical unites 
at Manchester, is found to be 776:94. 


Electric Wiring in the Neighbourhood of Powder Magazines. 
On January 21 last the French Minister of War requested the 
Académie des Sciences to inform him what precautions should 
be taken in regard to the installation of electrical conductors 
in the vicinity of powder magazines. Information was more 
especially desired upon the following points: (1) What modifi- 
cations can be made in the regulations laid down in the circular 
of December 28, 1858, in order to simplify as far as possible 
the erection of telegraphic and telephonic conductors near 
magazines for powder or other explosives; (2) What general 
arrangements ought to be adopted in the case of other con- 
ductors of electrical energy ; (8) Can the magazines be lighted 
without danger by glow lamps ; (4) Under what conditions 
may electric bells be erected to allow of watchmen giving 
alarm at a distance, it being assumed that the boxes of the 
watchmen will always be at least four metres from the place 
where the powder is actually stored. The matter was rele- 
gated to а committee composed of MM. Berthelot, Cornu, 
Mascart, Lippmann, Deprez, Decquerel, Potier, d’Arsonval 
and Violle. The committee was of opinion that no distinction 
should be made between telegraph wires and conductors of 
“electrical energy," since telegraph or telephone wires 
“ exposed to lightning may momentarily transmit enormous 
quantities of energy, and disastrous complications have more 
than once been brought about by the falling of such wires.” 
Underground conductors should not therefore be permitted to 
come nearer to magazines than 10 metres, and overhead con- 
ductors nearer than 20 metres. With regard to interior lighting 
the committee was of opinion that such dangers as might 
arise from the employment of electricity for this purpose will 
be “ markedly diminished if the current is brought in by an 
underground cable; if inside the magazine the conductors are 
composed of wires covered with a continuous insulating 
material of sufficient thickness from the electrical point of view, 
and protected against mechanical or chemical injury by strong 
water-tight metallic sheathing, and if switches and fuses are 
placed outside the localities to be lighted. A potential- 
difference of 110 volts should be the maximum permitted 
inside buildings. The use of moveable lamps should be 
entirely avoided, fixed lamps protected by a glass case alone 
being employed.” The committee thought that electric alarm 
bell wiring needed, under the circumstances, no special pre- 
caution, thongh a lightning guard in each watchman’s box 
might be useful. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D' AL RE. 


The Zeeman Fiffect.—Dr. Zeeman himself has made some 
additional observations of the same nature as those recently 
published by Dr. Lodge (see The Flectrician, June 18th, 
р. 258). The doubling and tripling was observed in the blue- 
green cadmium line obtained by a spark discharge between 
cadmium terminals. The observations would no doubt have 
been considerably aided by Gumlich’s cadmium-amalgam arc 
lamp described last week. In Zeeman's original Paper the 
5 were so chosen that the z-axis was parallel to the 

d and the vibrations of the ions were decomposed into a 
vibration along the lines of force and into two eircular vibra- 
tions in opposite directions in the X X plane. According to 
Lorentz's theory the vibration along the lines of force is not 
influenced by the magnetic field, but the other two components 
undergo an acceleration and a retardation respectively, so that 
circularly-polarised light of two different periods is radiated 
in the direction of the lines of force, in a direction normal 
to the lines of force, the ions having a vibration component 
in the X Y plane producing plane-polarised light. Hence, 
with every value of the magnetic force, a spectrum line which 
is infinitely narrow to begin with, will be split up into two 
as when the light follows the direction of the lines of force. 

, on the other hand, the spectrum line has a certain breadth, 
the magnetic change of the period must be somewhat greater 
than that corresponding to half the breadth of the original 
line if a doublet is to be produced. One component is then 
circularly polarised in a right-hand direction over the entire 
breadth, and the other in a left-hand direction. Ina direction 
normal! to the field a triplet will be seen whenever the magnetic 
change of period corresponds to the whole breadth of the 
ae spectrum line. Hence the field required for a triplet is 
double that required for a doublet. Between these two funda- 
mental forms there are certain transition forms, depending 
upon intermediate values of the field. Some of these 
transition forms have already been observed, e.j., that in 
which the centre is unpolarised and the rims circularly 

olarised. When the magnetic change is greater than half 
the width of the original line the broadened line gives out 
horizontal oscillations from its centre, succeeded by a region 
of natural light on both sides, and, lastly, a region of vertical 
oscillation. Such a modified triplet was actually observed 
with a discharge furnished by 80 amperes. Without a Nichol 
nothing but a widened line was seen. Placing a Nichol with 
its plane vertical in the path of the light, a very distinct dark 
band appeared in the centre. On turning it through a right 
angle the dark band disappeared, and the whole line was 
narrowed, owing to the extinction of the marginal portions. 


(Zeeman, Verslag Kon. Akademie, Amsterdam, June 10.] 


The Lecher System.—The law governing the distribution of 
electrical waves along the Lecher wire system have been 
systematically investigated by R. Apt, who, however, seems to 
have overlooked the work previously done by Mazzotto in the 
same field. That the maximum of vibration intensity takes 
place when there is resonance between fhe portions of the 
secondary system divided off by the bridges, and the two 
portions of the primary system marked off by the spark-gap, 
hag been known for some time. It is interesting to note, 
however, that the greater the distance from the primary 
System the less are the displacements of nodes in the secon- 
dary, consequent upon a change in the primary system. 
When the spark passes in air the maximum energy of vibra- 
tion corresponds to а shorter spark than does the maximum 
amplitude. With an oil spark the maximum energy corre- 
sponds to the Shortest possible spark, and the maximum 
amplitude to the longest possible spark. 


[Арт, Wied. Ann., 61, 2, pp. 293-312, 1897.] 


Luminescence.—A valuable and systematic investigation of 
luminescence phenomena as produced by all sorts and con- 


ditions of rays has been carried out by W. Arnold. The rays 
employed comprise light, cathode, Röntgen, Becquerel, 
“ canal,” and discharge rays, and the substances examined 
include sulphides, selenides, tellurides, organic bodies, and 
solid solutions. Among the results obtained there is a note- 
worthy proof that the results obtained with solid solutions 
cannot be obtained by a mere intimate mechanical mixture of 
the two substances. Further, there is а very decided 
difference in the luminescence of various bodies under the 
influence of cathode rays and X-rays respectively. This is 
prominently brought out by the solid solutions of manganese 
sulphates in other sulphates which are quite indifferent to 
Röntgen rays. A similar discrimination is shown by 
anthracene, toluidine, benzoic, salicylic and hippuric acids, 
and other organic bodies, including bacteria. The most 
brilliant solid solutions fail to send out Becquerel rays. 
One hydrocarbon—retene—does emit them, whereas closely 
allied bodies like anthracene and antraquinone do not. The 
‘canal rays," first obtained by Goldstein from the red 
cathode rays by perforating the cathode, have some remark- 
able properties. They are not deflected by a magnet, but, 
like the cathode rays, they are capable of producing ап intense 
luminescence, which is, however, only temporary, as the 
bodies rapidly lose this property under their influence. Apart 
from this difference from the cathode rays, they are distin- 
guished from X-rays by their lack of photographic action. 
They are, however, capable of discharging bodies electrified 
either positively or negatively. Their energy is very great, 
as shown by their heating effect. It is possible that the 
heating of the unperforated cathode is chiefly due to them. 
The phenomena of luminescence offer a valuable test for 
distinguishing between the various types of rays. 
(ARNOLD, Wied. Ann., 61, 2, pp. 313-329, 1897.] 


Nature of Röntgen and other Rays.—An elaborate Paper on 
ihe subject of Róntgen rays as compared with other occult 
types of radiation has been read before the Heidelberg Uni- 
versity by Julius Precht. He reproduced several photographs 
tending to show that the bending of cathode rays in a mag- 
netic field is strictly in accordance with the Diot-Savart law 
and the theory of electrodynamic tension. Goldstein's 
“canal ” rays hold a distinct place with regard to both cathode 
and Röntgen rays. They are not deflected by a magnet, and 
they have no powers of exciting fluorescence or photographic 
action. Röntgen rays show various properties with regard to 
absorption which have not yet been noticed. Metals, glase, 
and crystals absorb them to a different extent according to 
the percentage of slight impurities, and also according to the 
structure of the molecule. They are capable of altering the 
resistance of a selenium cell to the extent of 82 per cent. 
The decomposition of dry salts by the rays of the second 
cathode layer, as observed by Goldstein, cannot be obtained 
by the Réntgen rays. An important point is raised by the 
observation that the amount of absorption by paper undergone 
by the Röntgen rays depends upon the time during which the 
radiation lasts. The author regards a portion of this action 
as purely electrical, and concludes that part at least of the 
rays proceeding from the discharge tube does not consist of 
wave motion. In this conclusion, and in the surrendering 
of the argument from the absence of effect upon the magnetic 
needle, there is a distinct step towards what is known as the 
English view. Ontheother hand, the authorclaims certain inter- 
ference phenomena for Röntgen rays, and tries to determine their 
wave-length & la Fomm and Sagnac. By the interference of a 
direct ray and a ray reflected at grazing incidence by a lead plate 
he obtains the values of 870 wp and 830 uu for two experi- 
mental arrangements. These, it will be noticed, are the two 
extreme limits of the visible spectrum. Here there is a diffi- 
culty to solve, for if these rays are transverse ether vibrations 
of the frequency of light, they should be distinctly visible to 
the ordinary eye. The dilemma may be escaped from by 
assuming that the vibrations are not transverse, but longi- 
tudinal. The author inclines to accept this view rather than 
doubt his wave-length determinations. 

{Рв=снт, Wied. Ann., 61, 2, 1897.] 
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ELECTRICAL TESTING FOR TELEGRAPH 
ENGINEERS.* 


BY J. ELTON YOUNG, 
(Continued, from page 212). 


Fall. of. Charge Test.—The effects of absorption, though 
‘readily distinguished from the true leakage in the direct 
-deflection test, introduce difficulties into the measurement of 
D.R. by the “ fall of charge method. The principle of this 
test, which is due to Dr. Werner Siemens, rests firstly upon 
the fact that when a condenser or cable is charged, and then 
lef with its terminals insulated, the current which leaks out 
‘through the dielectric decreases at the same rate as the poten- 
‘tial of the conductor (since C = : where R stands for the con- 
stant true D.R.) ; but secondly upon the assumption that the 
potential of the conductor also diminishes uniformly with the 
quantity of charge in the cable. Now this is true of the 
charge eseaping from the surface of the conductor alone; but, 
ahsorhed: eharge is also eseaping from the interior of the 
dielectrie; so that the potential of. the conduotor. does. noh 
p red indicate at any instant the quantity remaining in the 
e 


Assuming, however, that it does so, the rationale of the test 
proceeds as follows:—Let the strength of. current, through 
tha leak, at the aommencement of the fall of charge be repre- 
sented by the ordinate OV (Fig. 6), diminishing with time at 
an uniformly decreasing rate, so that the qurve it describes is 
the exponential or logarithmie. Then the total discharge 


O 7 T 
Fic. 6. 


‘from the cable will equal the area OVvT. Writing, instead of 
eurrent strength, its equivalent of potential divided by resist- 
ance, let ; 

ОУ = 1; and tv = р? 
where V is the initial potential, v the potential after the 
interval of time Ot —t, and R the leakage resistance. Now 
the equation to the curve is 

re Ме, 

neglecting the constant R. Therefore the area enclosed by it, 
prolonging the time axis to infinity, is 


n Ve dt = У ; 
© m 


Also, from the equation to the curve, 


V 
m= loge, 
БЕ 3 
Vt 
"Therefore Area OVrT = ‚ 
R log e 
v 


re-introducing the constant R. 
Or, calling Q the total quantity of charge in the cable, 


Q- — y 
= 


* Extracted froma forthcoming work to be published by The Electrician 
Printing and Publishing Company. All rights reserved. 


But if F be the capacity of the cable, 


Q= VE, 
R log e 
v 
aa R t 0.4343 t 


F log € ; Flog” 
v 


Therefore if the capacity be given, in microfarads, and the 
time of fall of charge from potential V to v be observed, in 
seconds, R should be the value of the true leakage-resistance, 
in megohms. 

The method is elegant in theory, and brief and simple in 
practice ; but is not accurate, for the reason referred to. The 
curve OVvT departs from the simple exponential form, 
becoming a more gradual one, the extent to which it does so 
depending on the absorption curve of the particular cable 
under test. It might be possible, from a study of this latter 
curve, to arrive at the necessary corrections. There, is, how- 
ever, no need to attempt this. A simpler solution of the 
difficulty lies in the fact that there is a critical point in the 
curve of fall, the co-ordinates of which (v, t), when inserted 
in the above equation, will give to R its proper value. This 
was recently pointed out by Mr. Walter J. Murphy in connec- 
tion with the inverse problem of finding the capacity from the 
fall of charge. It has been found to apply also to paraffin 
condensers. The position of the point varies somewhat; but 
from the mean оГ, a number of experiments made by the 


writer, it lies about the ratio 525 that is to say, R is 
v 


determined by observation of the time of loss of one-third of 
the charge. This will be found sufficiently correct, provided 
the loss is allowed to take place at a fairly rapid rate, say 
within 1min. or 2min. This condition is easily arranged by 
means of the extra leak introduced in the usual mode of 
making the test, which is as follows :— 

The plug P, being inserted (Fig. 7), the cable is charged for 
& sufficiently long period to bring its potential to a feirly stea 
value, say, from 15sec. with 100 nauts up to 5min. wi 
long ocean cables. Р, is then inserted, and a large deflection 
obtained on G (shunted if necessary), which is in connection 
with a high resistance (R,) of not less than a quarter megohm. 
This deflection will indicate the full potential of the cable. 
P, is now removed, the exact instant of so doing being ob- 
served, and the charge immediately commences to leak out 
through the joint resistance of the cable (Ri) and R. As it 
does so, the deflection of G gradually falls, along with the 
potential of the charge. At the instant when the reading on G 
reaches two-thirds of its original value the time is again noted. 
Nothing further is required. If the test be thus made, we have 

R. R. 048480. 0. | 
R RT K, Flgi F x 2-46 (megohms); 

but should the moment be missed at which the spot of light 
passes the precise two-thirds deflection, the full formula must 
be used, viz. :— 


R= 0:4343 t 


—-N 
F log. 
* 


where V is the full potential, and v the potential after t seconds’ 
fall. Then R, is derived from the joint resistance R, thus— 
R= RR, 
R= R 

This last calculation would be unnecessary if an electro- 
meter were used in place of G, since R, would then be dis- 
pensed with, and the whole fall of charge would take place 
through RI. However, there is an advantage in having R,, 
since the rate of fall may be thereby accelerated as desired; 
and thus the condition obtained of loss of one-third charge 
within one or two minutes, which was stated above to give the 
best results so far as experience with gutta-percha core and 
paraffin condensers goes. 

Another way of regarding the fall of charge test is as 
follows. Let the potential V be observed at, say, 1’ 15" after 
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the commencement of the fall of charge, and v at 2“ 10", 
Then the result given by those values of : and t (80") is 


assumed to be the apparent D.R. for two minutes’ absorption, 
and similarly with the other minutes. This manner of using 
the test was recommended by Profs. Thomson and Jenkin 
for measurements of the D.R. per naut of the sections of cable 
at а factory, using the electrometer for observation of the 
potentials. For their description of the modus operandi the 
xeader is referred to Munro and Jamieson's Pocket Book, 
рр. 151—154. As they point out, a peculiar feature of the 
loss of charge method is that it enables several cables to be 
tested at once, by charging them all together, and then 
observing the decreasing potential of each by turns, by means 
of a distributing switch or commutator. 

The above method is especially useful when induction inter- 
‘feres with the deflection test, and is therefore to be recom- 
mended for electric light and power systems. 


lll — 2 
Р, 


Ra 
Fic. 7. 


"Value of Fall of Oharge Data.—Some idea of the rate of 
oss of charge of cables may be given by the fact that an ordinary 
gutta-percha core at 24°C. should fall from full to half charge 
in about 100 seconds, by leakage through the dielectric, and 
this irrespective of its length and thickness. It may appear 
Strange ab first sight that the time should be independent of 
the dimensions, and dependent merely upon the material 
of the insulator; but the following considerations explain the 
reason. Taking the time (t) of loss of any given fraction of 
the charge, say a third, we see by the equation we have just 
arrived at that ¢= FR multiplied by a constant (2:46). Now, 
it has been shown that " 


plog P 


R= ; 
271281 
and it will be seen subsequently that, similarly, 
F= фх 2:7282 


1 р 
og — 
4 


where D and d are diameters of core and conductor, l length 
of cable, p and ¢ specific dielectric resistance and capacity. 
Hence we have 

FR = фр, 


and, therefore, t = pp, 


-or the time depends simply on the specific resistance and capa- 
city. Hence, also, we see that the product of the dielectric 
resistance multiplied by the capacity of any length of the same 
core is a constant (at constant temperature and pressure). 

The time of fall to any fixed fraction of charge is a con- 
‘venient datum by which the insulating powers of cables of 
any length and form can be compared together, when their 
capacities are equal or in a known ratio, instead of working 
out the value of R, multiplying by the length, and comparing 
the D.R.'s per naut. It is, therefore, useful simply to observe 
and record the rate of loss of charge without making any 
calculations from it. Thus, if F,f, be the capacities of two 
cables, Т, t the times in which they lose, say, two-thirds of 
their charge, then their D.R.'s К, r, will be in the ratio 

Rr T. 
е ee F 7 

Joint Test by Fall of Charge.— In applying the fall of charge 
method to the test of a short length of core or а joint, a charged 
condenser is allowed to gradually discharge itself by leakage 
through the dielectric whose resistance is to be measured, 
and the fraction of charge remaining after a definite time 
is observed. Fig. 8 illustrates the connections for the test, 


all of which must be very well insulated. Both condenser 
(F) and core are joined to a key (К), such as Kempe's dis- 
charge key, whieh whilst in its midway position highly 
ins , makes contact (by means of triggers not. drawn) 
whew down with the battery and when up with the galvano- 
meter (G). The condenser must be first tested without the 
core, as follows :—K is depressed, and then immediately raised, 
and the discharge throw (V) read. It is now depressed again, 
and then left in thə “insulate ” position for an observed time 
(t), say, 1min. It is then released, and the diminished throw 
(») read off. These readings, together with the capacity F, 
and the time t, give the insulation of the condenser ШЫ һу 
the formula. Тһе core or joint is now connected to F, and 


G 


Fic. 8. 


the test repeated; the results so obtained give the joint resis- 
tance (R) of core and condenser, from which that of the core 
(Ri) is calculated, viz. :— 
R. BRE 
R. - R 
In the application of this plan to the test of joints it is 
generally sufficient, instead of working out the absolute value 
of the D. R., to compare the results with those obtained when 
a few feet of perfect core are substituted for the joint. 
Accumulation Joint Test. — The accumulation method 
of D. R. measurement is specially designed for tests of joints, 
and consists in charging a condenser by the leakage through 
the joint, the latter being immersed in water contained in a 
perfectly insulated trough, into which dips a metallic plate 
connected to the condenser. The electricity escaping through 
the joint into the water becomes accumulated on the con- 
denser, and after a time may be discharged through a 
galvanometer. Fig. 9 shows the kind of connections made 


Fie. 9. 


T is a gutta-percha trough, supposed to be suspended by 
ebonite rods whose surfaces have been carefully cleaned and 
dried, or otherwise thoroughly insulated. This contains 
water, in which the joint is secured. The surface of the 
core for some distance on either side of the submerged 
portion is also cleaned and dried thoroughly; this is most 
essential. The insulation of the trough must first be proved. 
This must be done before placing the joint in the trough, or 
in connection with K,, by momentarily depressing K, with P, 
inserted, thus charging C; then waiting a minute and dis- 
charging through G by shifting the plug to P, and closing 
K,. If the throw be nearly equal to that given by an 
instantaneous discharge, the trough has been well insulated. 
The core is now joined up to the negative pole (K, is now 


. 806 THE ELECTRICIAN, JULY 2, 1897. 


unnecessary, though shown in the diagram), and the battery 
power made as high as available. Before proceeding, the 
condenser must be quite free from residual charge; to ensure 
this, one specially kept apart for the tes& шау be substituted 
for that which was used in testing the trough. Its short- 
circuit plug, P., being inserted, the battery is applied by Pl, 
and P, removed again. Were C not short-circuited at first, 
it would receive an induced charge when the battery was 
plugged on. After & minute or two, during which charge 
accumulates on C by leakage through the joint; the plug is 
shifted to P, and the discharge observed on G by closing Kg. 
A piece of perfect core may then be substituted for the joint, 
and the process repeated. The discharge readings should 
not differ much if the joint be good, neither of them usually 
exceeding two or three divisions after one minute’s accumula- 
tion. G is assumed to be sensitive and unshunted, and both 
keys thoroughly insulated. 

When an electrometer is available, the following is an 
improved method of applying the accumulation principle. 
Referring to Fig. 10, the insulation of the trough is first 


tested before placing the core in it by clamping down К, and 


inserting P, thus charging the electrometer quadrants from 
a small battery, and producing a permanent deflection of the 
needle. The plug P is then removed, and the deflection 
watched for a minute or two. If it only falls two or three 
divisions by leakage to earth through the trough, the latter 
is sufficiently well insulated. The electrometer is now dis- 
charged by raising K, and inserting P. The latter being again 
removed, K, is clamped down, connecting a battery of several 


Fia. 10. 


hundred volts to the core. The induced charge rushing out 
from the trough causes the needle to be suddenly deflected— 
a fact which may be noted as showing the connections to be 
correct. The electrometer is discharged by closing and reopen- 
ing P, and is then watched for one or two minutes, during 
which interval any current leaking through the joint gra- 
dually accumulates on the quadrants. The deflection by the 
end of two minutes may be compared with that obtained with 
a piece of perfect core, if desired; but it is usually sufficient 
to see that it does not exceed a few divisions. 

General Remarks.—The peculiar feature of the accumu- 
lation method, besides its high sensibility, is that it enables a 
joint to be tested apart from the core on either side of it; 
whereas the direct deflection test measures the whole leakage 
along the line. If, however, this be small, as when the joint 
is in а few miles of sound core, we may—unless great 
rigour be desired—dispense with the accumulation plan, and 
proceed as follows:—One end of the coil of core being 
thoroughly insulated, and the joint also dried, a high power 
may be applied to the other end through a sensitive (un- 
shunted) galvanometer, and the deflection carefully observed. 
The joint may then be placed in water, and any increase in 
the galvanometer reading looked for. If there be none, or 
only two or three divisions, the joint may be taken as prac- 
tically sound ; but if more be apparent it must be regarded 
with suspicion. 

With а galvanometer having а ''figure of merit," such 
that 1 volt may be made to produce on it a deflection of one 


division through upwards of 800 megohms (a common figure), 
the D.R. alike of the longest and shortest lengths of core can 
be sufficiently measured by direct deflection. The accumula- 
tion method is necessary for joints in large lengths ; and the 
fall of charge has an especial advantage where a number of 
Bections require testing at once.* 

It is most important to remember, in dealing with cable 
insulation, that more leakage may occur over the ends of the 
core, by surface conduction, than by the conduction through- 
out miles of the dielectric, if the former be damp or dirty. 
The ends of the dielectric should be pared down with a clean 
knife, so as to expose a fresh dry surface. They may then 
be coated with clean paraffin wax. It is a mistake to apply 
paraffin oil (as is often done), though this may be an improve- 
ment on & damp surface. In cases where the distant end is 
not easy of access, and repeated tests are being made, or where 
it is liable to be disturbed, a very useful plan is to “ seal"' the 
end—that is, to heat and draw the insulating material com- 
pletely over it, adding а coating of compound. Ог the end 
may be dipped several times in melting paraffin wax. 


( To be continued. ) 


WYNAU ELECTRICAL POWER-STATION. 
BY J. E. PETAVEL, A. I. E. k. 


Within the last few years numerous power-stations have 
sprung up all over Switzerland. They range in size from five 
to six horse- power to stations like those of Chèvres, | Chaux-de- 
fonds] and Wynau, each of which can produce several thousand 
borse- power. All or nearly all the easily available sources of 
energy have been utilised. In countries where steam is the 
principal motive-power the tendency is now to settle down to 
one or two types of dynamos or alternators direct- driven from 
a high-speed engine. Where, on the other hand, water-power 
is used the individual requirements of each case must be more 
carefully considered. For instance, the turbine which 
furnishes power to the rack railway that ascends the 
‹‹ Saléve," near Geneva, could only be made to revolve at forty- 
five revolutions per minute, with the result that the armature 
of the direct-coupled dynamo had to be made 2:50 metres in 
diameter. This dynamo, though only developing 250.n.»., 
weighs nearly 18 tons. On the other hand, in many districts 
where high-pressure turbines can be used we find dynamos 
more similar in every respect to the types we are accustomed 
to see in England. 

There is yet one more factor which tends to exaggerate the 
originality of most of the small Swiss stations, and this factor 
is the almost entire absence of any official control. There exists 
no such body as the Board of Trade, and so long as no serious 
accident occurs each engineer is allowed to do very much as 
he pleases. 

An interesting example of this entire freedom of action could 
be seen not very long ago in a village near Lausanne. The 
village miller, tired of his regular and somewhat monotonous 
occupation, decided to turn his mill into a central station and 
himself into an electrical engineer. He purchased an alter- 
nator and some very old transformers and started supplying 
the neighbouring village with current at 2,500 volts. The 
good man did the wiring himself aided by his two sons, most 
of the low-tension connections consisting simply of double 
cotton-covered wire nailed against the woodwork of the houses 
with iron staples. This interesting station, we are sorry to 
say, ended its precarious existence about a year ago in a way 
it would have required no great foresight to predict. 

The Wynau station, with which we now propose more 
especially to deal, forms a most striking contrast to the 
installation described above. At Wynau the contractors, 
Messrs. Siemens and Halske, of Berlin, have spared neither 
trouble nor expense to secure the best possible results. Built 
on the banks of the river Aare, in an industrial though thinly 


* Major Cardew has devised a new method of measuring extremely higb- 
insulation resistance, which combines rapidity with great sensitiveness. 
Journal I. E. E., Vol. XXX., p. 191. 

t See The Electrician, Vol. XXXVIIL, p. 5, 1896. 

t See The Electrician, Vol. XXXVII., p. 632, 1896. 


populated district, the station is destined to distribute power 
over а considerable area, a large proportion of the customers 
residing seven or eight miles from the station. Owing to 
this circumstance a very high pressure (8,000 volts) had to be 
adopted. The turbine-house, a massive stone building, con- 
tains five 750 н.р. turbines. The normal head of water is 
18ft., and the flow of the Aare is always sufficient to furnish 
a total of 8,000 n.». 

The three-phase alternators are of the flywheel type, with 
horizontal shafts, and are geared up to 800 revolutions per 
minute by means of а large bevel-wheel placed at the top of 
the vertical axis of the turbine. The exciting current is 
supplied by two 120 н.р. dynamos, each one independently 
being capable of taking the whole load. These exciters also 
provide for the lighting of the station, and furnish current to 
the motor which raises or lowers the vans regulating the flow 
of the river. 

The alternators work at a pressure of 450 volts, which, as 
we shall see later, is transformed up to 8,000 in another part 
of the building. The system employed for switching the 
alternators in circuit offers a certain interest. А large incan- 
descent lamp resistance, capable of taking up about 400 k. p., 
has been provided; on this the alternator is run up until its 
voltage and speed are equal to those of the other machines, 
the artificial load equalling the one it is desired the alternator 
should take when switched in parallel. 

The regulation of the turbines when working at less than 
half-load is difficult; when, therefore, the load on the station 
falls below 400 H. P., the resistance is brought into use to com- 
plete it up to that amount. 

On one side of the power-house stands a massive square 
tower, on the top floor of which are placed the 12 200-kilowatt 


transformers destined to raise the pressure from 450 to 8,000- 


volts. In a large room on the first floor we find the switches 
commanding these transformers, the main fuses and the high- 
tension and low-tension 'bus bars. The main high-tension 
fuses, similar to those used by the Brush Company, consist of 
a glass tube lft. long, containing half-a-dozen fine wires. 
After these wires are placed in position the tube is filled with 
sand. This system has up to now always given satisfaction. 
The same transmission is used both for power and light, 
the motors being specially constructed to prevent the rush of 
current when starting. The line is entirely overhead, con- 
sisting of bare copper wire supported on double porcelain 
insulators, the three wires running side by side on the same 
poles. A number of the poles are surmounted by a rough 
form of lightning-arrester, consisting simply of two stout 
wires bent into the shape of horns, one of which is connected 
to earth and the other to the line; the narrowest part of the 
air-gap is rather under half-an-inch. The members of the 
Geneva Congress happened last year to visit Wynau at mid- 
day, when it is usual to shut down for an hour, and the chief 
engineer took advantage of this occasion to show some rather 
startling experiments. One of the lightning-arresters above 
mentioned, short-circuited by a fuse-wire, was placed across 
the 8,000 volts 'bus bars, which were then being supplied by 
four 200-kilowatt transformers. As the switches were closed, 
what looked like a solid bar of fire the size of a man’s arm 
rushed up between the horns and stood waving above them 
for some 15 seconds, the whole building shaking with the 
grinding of the overloaded machinery and the roar of the arc. 
An arc was also struck between two carbons and maintained 
itself for some time at a length of 75 centimetres. All present 


readily admitted that the experiments did the greatest credit’ 


to the good construction of the turbines and alternators, but 
the qualities of the lightning-arrester were much less apparent. 

The principal village supplied with power is Longenthal. 
The high-pressure overhead mains are brought to the entry of 
the village to a transformer house, from whence two networks 
of wires start, one at 120 volts for the central group of houses, 
the other at 500 volts for those situated at а greater distance. 
The transformation to 120 volts is done in two stages, the 
first transformer reducing the pressure from 8,000 to 500, the 
second from 500 to 120 volts. А number of arc lamps light 
the principal streets, and these in turn have each their separate 
transformer. The current used in these lamps has thus been 
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transformed five times before it is finally used. It would be 
hardly kind to inquire what the efficiency of the transmission 
works out at when only one or two arc lamps are burning. 

Among the factories taking power from the station we may 
note a large spinning mill. Steam has now been entirely 
abandoned, and each building is provided with one or two 
three-phase motors. Private lighting has acquired a large 
extension, the peasants finding electric light at 10s. 6d. per 
10-c.p. lamp per year more economical than oil lamps or 
tallow candles. 


THE TELEPHONE SYSTEM OF THE UNITED 
KINGDOM.“ 


BY F. CHARLES RAPHAEL. 


I. — EARLY] HISTORY. 


Curious as it may seem, the landmarks in the history of 
the progress of telephony in the United Kingdom since Lord 
Kelvin (then Sir William Thomson) described Bell's invention 
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Ба. 1.—The Original Bell Set. 


in Glasgow in 1876, are important legal decisions, and not 
scientific discoveries and inventions. Mr. Preece brought a 
pair of practical Bell telephones over from America in 1877, 
and exhibited them at the Plymouth meeting of the British 
Association that year, and soon after ‘‘ The Telephone Com- 
pany (Bell's Patents)" wasformed. It was Mr. James Drand 
who conceived the idea of forming this Company, and he 
became the first Chairman. Bell receivers, not very different 
from those in use at the present day, were used both as trans- 
mitters and receivers, each set consisting of a pair of these, a 
battery, bell, ringing key, and a switch-hook. 

The external appearance of one of these sets can be seen in 
Fig. 1t, and Fig. 2 shows the original pattern of Bell receiver 

* All rights reserved. 
; t The earliest instruments had, however, three terminals instead of 
our. 
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in section. A bar magnet, N 8, is held in the cylindrical 
part of the wooden case W. At the upper end of this magnet 
is a coil of wire C, the ends of which are connected to the two 
terminals T T. A thin circular sheet of iron D is held between 
the two parts of the case, which are screwed together. The 
distartce of the magnet from the diaphragm Ф сап be adjusted 
by means of the screw В. ‘One of the forms of receiver now 
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Fia. 2.- -Section of Original Bell Instrument. 


in use is but a slight modification of this instrument. A two- 
way switch-hook was used, not very different to the one on 
the present type of instrument. When the receiver was hung 
on it the transmitter and receiver were both disconnected from 
the line and the bell was connected to it. On removing the 
receiver the reverse was the case. 


86, Coleman- street, at first with only seven or eight subseribers. 
The number of subscribers rapidly increased, and by the end 
of 1879 exchanges had been opened in Mineing-lane and 
Leadenhall-street as well. Fig. 8 is from a photograph of the 
first switchboard used at the Coleman-street exchange. Hach 
subscriber's line was connected through а drop indicator and 
а ‘‘slipper-jack” to earth. The original form of indicator 


Fic. 4.—Original Pattern of Bell Indicator (Half-size), 


is shown in Fig. 4; this has now been replaced by a much 
neater and more compact form. The slipper-jack was simply 
а flat brass spring which normally pressed against a brass plate 
connected toearth. Ona subscriber calling, a flat plug of insu- 
lating material, on the upper surface of which was a brass plate 
connected to a flexible cord, was inserted in the jack, and a 
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Ета. 5, — The First Exchange Switchboard. 


The Company at the first sold some of these at £70 per pair 
of sets, and Her Majesty was one of the firet customers ; .but 
their chief business was in renting them out, and subsequently 
they left off offering instruments for sale at all. The instru- 
ments were to begin with all imported from the Bell Tele- 
phone Company, in America, that country being considerably 


in advance of us in telephone work, having already 


started exchanges in 1877, and it was not until later that 
English. made instruments were adopted to any great extent. 


Fhe ftrst alteration in the type of instruments was the gradual 


introduction of magneto machines instead of batteries for 
ringing the bells. 


round plug was inserted in a hole in one of the horizontal 
bars of the switchboard. These bars were eonneoted to keys on 
the table at which a second operator sat. The standing operator 
called out to her that she had connected a caller to bar 
number so-and-so, whereupon the sitting operator switehed 
her own instrument on to this bar, and ascertained what 
number was wanted. The standing operator was then 
told to connect this number to another bar, and this 
being done with another cord, the second ‘subscriber was 
rung up by means of a simple key connected to a 
battery or magneto, and the two bars were then en- 


| nected ‘together, thus leaving the subscribers through. 
At the end of 1878 an exchange was started in London at 


Every line being connected to its slipper-jack, through an 
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injliestor, the indicators remained in circuit while the conver- 
sation was going on, and the termination of the talk was 
signalled when the subscriber rang off." 

In 1879 the Telephone Company's first troubles began. A 
company bearing the name of the Edison Telephone Company 
was started. They opened 5 at 11, Queen Victoria- 
street, and by the end of the year the increased number of 
subscribers made it necessary for them to open two more 
exehariges, one in Easteheap and the other in Chancery-lane. 
The Edison Company were the first in the field with provincial 
exchanges, having in 1879 established exchanges at Man- 
chester, Liverpool, and Glasgow. This Company had also 
purchased several existing telegraphic and telephonic plants 
on which to engraft their telephone system; among these 
may be mentioned the telegraph exchange of Glasgow, num- 
bering some hundred subscribers, and a telephone private line 
system in Manchester, including pole lines to Bolton, Ashton, 


Fid. 5.— The Edison Company's First Subscribers Set. 


Droyesdale, &c., &c. The subscribers’ instruments were a 
combination of the Edison earbon transmitter and the Edison 
* Electromotograph as receiver. | 

The most interesting part of it is the electromotograph, an 
instrument practically invented to order." It is based on the 
principle that if a sheet of metal be slid across a piece of blotting 
paper moistened with a saturated solution of caustic potash, an 
electric current passed through the paper to the metal acts as a 
lubricant, diminishing the resistance to sliding. This action 
is more or less proportional to the current passing, and starts 
and stops with the current. Even such small currents as 
those received in a telephone suffice to cause the effect. Instead 
of blotting paper moistened with caustic potash, the instru 
ment (shown in Fig. 5 with the cover removed) has a small 
chalk cylinder, C, moistened with potassic iodide. This 

linder is turned by the handle H through worm gearing. 
The mica diaphragm D carries at its centre a brass spring 
holding a platinum contact-piece, which presses lightly against 
the chalk cylinder. The amount of traction exerted on this 
platinum contact by the chalk cylinder C varies with the 
cutrént passing to it from the cylinder, and this causes the 
spring and the diaphragm to vibrate. The vibrations ate 
үе the india-rubber piece В, the pressure of which 
can be adjusted by the screw 8. The vibrations are, of 
course, only produced while the cylinder is rotated, so that ít 
is necessary to turn the handle Н continuously while listening. 

The Edison transmitter consists essentially of a button 
of soft carbon, about the size of a sixpence, between two 
platinised brass discs, One of these discs has a small glass 


centre, against which presses a brass stud fred to the centre 
of the diaphragm. The diaphragm is of tinned sheet iron, 
and is held in position by an annular iron plate, at the centre 
of which a mouth-piece is screwed. Within the box on which 
the transmitter is fitted is an induction coil with three windings,. 
and the mechanism seen above the box is a relay for the b 
There are also two keys (only one is seen on the figure), опе: 
for ringing and the other to close the local microphone circuit. 
The electromotograph is always in circuit with the secondary 
of the induction coil. When the ringing key is up, the relay d 
the ‘‘ tertiary of the induction coils are connected in series 
between line and earth. Depressing the ringing key breaks: 
this connection, and substitutes the battery between the line 
and earth. The microphone circuit is made up of the micro- 
phone, two cells of the battery, microphone key, and primary 
of the induction coil The tertiary coil acts, therefore, as 
secondary for transmission and primary for receiving. The 
bell is not on the instrument; on & current passing through 
the relay it closes the local bell circuit. 

The switchboard used by the Edison Company was of the 
type known as the Umschalter.“ A number of vertical 
bars were connected to the subscribers’ lines, and there were 
a number of insulated horizontal bars behind these. There 
were holes in the crossing points, so that any vacant bar eould 
be used as a connecting link between any two subscribers by 
inserting plugs in the.corresponding two holes. 

The relative position of the two companies was now very 
amusing. The Bell Company was working with a very effi- 
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cient receiver and an inefficient transmitter, while the Edison 
Company had a very fair microphone-transmitter and a sadly 
inefficient and troublesome form of receiver. The Bell Com- 
pany’s next step was the introduction of the Blake transmitter. 
This transmitter, which is still used on many of the single 
wire lines, is shown in section in Fig. 6. M is an ebonite 
mouthpiece let into the wooden front of the case. A little 
behind this is the sheet-iron diaphragm against which presses 
& platinum contact mounted on a flexible steel spring 8. The 
other end of this platinum piece presses lightly against a 
carbon button C supported on the spring T. The pressures 
of the platinum stud upon the diaphragm and of the platinum 
point upon the carbon button can be adjusted by the screw B. 

The adoption of this transmitter led to an action for 
infringement being brought by the Edison Company against 
the Bell Company. The latter denied the validity of the 
Edison patent, and relied on upsetting one of the 89 claims this. 
patent included. The one of which they felt most confident of 
proving the non-novelty was that for the principle of the elec- 
tromotograph. Thirty-eight of these famous thirty-nine 
artieles were disolaimed at later dates. Before the legal pro- 
ceedings could come to a conclusion the amalgamation of the 
two companies caused a withdrawal of the action. The new 
Company which was founded on May 1, 1880, was called the 
United Telephone Company, and carried on the businesses of 
the two parent companies. The subscribers were all provided 
with Blake-Bell instruments with translators and magneto 
calls, and this type of subscriber’s set has not undergone more 
than slight modifications until within the last few years. 
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THE LACHMANN CONDUIT SYSTEM OF БЕКОВ 
TRACTION. 


The traction system devised by Herr Eduard Lachmann, of 
Hamburg, is of the underground conduit type, but а ‘special 
device has been employed to lessen the leakage ‘from the con- 
ductor in wet weather and when the conduit is flooded. Figs. 
1 and 2 show the construction of the conduit when it is 
arranged to take the place of one of the track rails, Fig. 8 
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sHows the form of the collector employed, and Fig. 4 is an 
elevation of the under-frame of a car showing the three 
collectors. On Figs. 5 and 6 is indicated the method of 
applying the system to an existing track without ‘disturbing 
the traffic. 

: Referring to Fig. 1 it will be seen that the sheltered part of 
the conduit ів: formed by the pieces K ending in a hood P in 
which the conductor E runs. This part of the conduit i is divi- 
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dedjinto lengths of about 8ft., and these lengths are closed at the 
ends by tapering insulating pieces M, which fit air-tight. This 
hood being closed at the ends constitutes an air- chamber which 
prevents the water rising as high as the conductor, even if the 
whole track be flooded. A groove N guides the collector at 
the joints; its action is clearly seen in Fig. 4. By having 


three collectors spaced at proper intervals, two are always in 


Ea S ia 


Ri FE тУт 11 2 1731 * 
“еге. ra 
24 € — t- 
- ore as CRE 8 
525 (ES 
М um 
DUET TT F- 
PAA A 777 ‚МАДАД OA 


ИА 
445 2% „ 2 
777: „ „ „—ꝛ᷑l. СА 


77 „ 9 

„„ „ ^+ LJ е 

ober бо 7772297 7 7722777777. 
aet 2 „6 „„ „%„%„%ꝗ%„„%„%%ð«ðƷ “ò/ä „ vof ГА 


ТНЕ ELECTRICIAN, JULY 


burg by an independent expert. 
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The line was 175 yards long 
and single track; its greatest curve had a radius of about 100ft., 
and the gradients (the maximum being 1 in 15) were во 
arranged that the whole track could be completely covered with 
water. The tests were made on a rainy day, and the pressure 
was 500 volts. | 

A single section was first tested, with its air-chamber filled 
with water. It was found that gas was evolved and that in 
consequence the water was forced away from the conductor 
and the ammeter returned to zero in a few minutes. The ex- 
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periment was then repeated, using liquid mud and street filth 
instead of clean water, and the same results were obtained. 
After this the conduit was completely flooded, and it was found 
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that the leakage current only amounted to from 0'2 to 0°8 
ampere. When the car was in motion the splashing up of the 
water by the collector increased this leakage to slightly over 


а Ч tM 


77275 "р al T 747 7227 90900) 05 9 %% „, og! 
7/2252 а 77 77 777777777 2211277, “7 
erp P4 227 АЛЛЕЛ „%. „„. 7777 „„ „ aerator? 


4 LL 
Ж ТЖ. 2227 75 


Fic. 4. 


contact with the line. "This also simplifies the arrangements 
at junctions. There is a joint in the line conductor at every 
joint in the hood. The conduit is drained at intervals in the 
usual way. Among the advantages claimed is that the depth 
of the conduit is only slightly over 6in., in fact no deeper than 
the rails themselves. The width of the slot can be reduced to 
tin. 

Tests have been made on an experimental track in Ham- 


an ampere, but this decreased to 0:4 or 0: 5 ampere when the 
car reached the upper end of the track. The track tested had 
been laid nine months, during which time it had frequently 
been under water, and none of the sections had been renewed. 
Similar official tests had been made in October by the Ham- 
burg government laboratory, when still better results were 
ас A trial track 650 yards long is to be laid down in 
ienna. 
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SAFETY DEVICES FOR ELECTRICAL CIRCUIT S.“ 


BY PROF. W. M. STINE. 


In spite of extended use, the vagaries and uncertainties of th 
fuse-wire become almost a byword. The manufacturer of fuse- 
blocks, beyond a change of material, wood to porcelain, had shown 
nosatisfactory progress. The fuse-wire had been investigated in a 
few laboratories, but iu rather а casual and incomplete manner, and 
the results were confusing rather than instructive. [6 was this 
situation which, some two years since, led the writer to begin a 
series of exhaustive tests which should look towards formulating 
precise directions for the use and rating of fuse-wires. The details 
of the 8 and the data, amounting to several thousands of 
determinations, need only be here referred to. The principal 
points investigated were the time element and uniformity of fusing ; 
the carrying capacity as influenced by length, diameter and enclosure ; 
the effect of use, and the influence of the receptacle. The value of 
the time element may not be at once apparent. To make the meaning 
clear, consider an element of thecircuit, suchasan armature with rela- 
tively small carrying capacity or large C*R loss, and insulation which 
at best is none too effective. So far as the relation of copper and 
insulation goes, the armature constitutes а fusible element, and 
against this is to be opposed a thermal protection. Let a sudden 
powerful rush of current occur. Both the armature and fuse-wire 
suffer relatively large increase of heat, due to the C*R losses in 
them. It is then only a question which shall let go the sooner. In 
general, the protective device should let go at once. Ап objection 
may be offered just here—in motor service a large on-rush of 
current occurs when the motor is thrown into service. It is granted 
that this is just what does occur— but the question is here raised, 
Should it occur? So far as this is concerned, a motor should have 
as strong starting torque as 3 and wherever possible should 
be started up under a light load. Further, the starting resistance 
should be so proportional that the motor in starting shall take no 
more than normal running current. A more generally intelligent 
understanding of the limits of insulating materials will result in better 
care being taken of the circuits. The careful manager will protect 
his circuits from all undue strain and sudden heavy current rushes 
as carefully as he would avoid pounding in the engine, and for 
much the same reasons. 

The uniformity of the fusing point of any given fuse-wire is of 
the greatest importance. After considering the time element, the 
whole questlon of the proper use of fuse-wire depends on its 
uniform action. Too often this question of uniformity in action 
has been taken on blind faith, based on the carrying capacity in 
amperes stamped on the spool. We have found from our tests that 
this uniformity in fusing depends very largely upon the active 
lengths of wire used. It also depends upon the coating or oxide 
film on the contacts to which it is fastened, and whether the fuse is 
open or enclosed, and whether the fuse is extended clear of the 
receptacle throughout its whole length. The terminals to which 
the fuse is attached have an influence upon its blowing. The 
tendency is to use terminals which are too massive. Їп this way 
their cooling effect extends over several inches of the wire and 
allows only the balance (and usually there is none) to be truly 
effective. The cooling influence of the terminals can never be 
wholly avoided, but manufacturers of receptacles should endeavour 
to make it as small as possible. | 

From these generalisations we may turn at once to the results of 
tests. 

To show the effect of the open and closed fuse-box, a 5-ampere 
round fuse-wire was timed to blow in just one minute. In the 
covered block it carried 20 amperes for this time, with a distance 
between the contacts of zin. In an open block, when the distance 
was jin., the critical current was 15 amperes. To illustrate the 
effect of the length of the fuse on its blowing time, and as well 
to show the supposed accuracy of the maker's rating, an 8-inch 
length fused in 1 minute with 9 amperes. This has beeu selected 
as a fairly typical case from amongst a mass of data. 

To show the influence of the time element a few tests may be 
cited. А 3-ampere wire carried 35 amperes for nearly one second, 
and a 10.ampere wire 65 amperes for the same time, and this, too, 
with the wires under the most favourable conditions, having a 
fusing length of 8in. One may well ask the effect with the lengths 
ordinarily employed—our tests showed the currents carried are 
several times as large. 

One of the most instructive curves which we plotted from our 
tests was a set showing the influence of the length of the fuse upon 
its carrying capacity. These curves showed that after a certain 
length was exceeded, which depended upon the size of the wire, 
they fused uniformly with the same current. As an example, a 16- 
ampere wire lin. in length fused at 28 amperes, 2in. at 18 amperes, 
3in. at 17 amperes, 4in, and over at 16 amperes. This definitely 
shows that this particular wire if used on its rating of 16 amperes 


* Abstract of a Paper read before the North-Western Electrical Associa- 
tion at Milwaukee Wis., U.S.A. . 


should not be employed in lengths of less than 4in., but if it is 
desirable to use it in а shorter length the curve will indicate its 
capacity for such length. It would be au excellent plan for manu- 
facturers to send out such calibration curves with their producta, 

In order to give the foregoing remarks a more tangible form, 
certain practical conclusions which we have already published ip 
the Proceedings of the American Institute of Electrical Kugineera 
for 1895 and elsewhere may bear repeating :— | 

1. Covered fuses аге more sensitive and have a lower carrying 
capacity than exposed ones. | | 

9. Fuse-wire should be rated for its varying capacity for the 
lengths ordinarily employed. | 

3. Fuse-blocks should be made with greater distances between 
the terminals. 

4. Fuses should be removed from time to time аз they become 
coated or fouled. 

5. The time element should be considered when protecting parta 
liable to burn out. E | 

6. Fuses up to 5 amperes should be at least IP in. in length, gin. 
to be added to the length for each increment of 5 amperes. 

7. Except for smaller sizes, flat fuses are more reliable than 
round wires. 

8. Round fuse-wire should not be employed in exoess of 
30 amperes capacity. For higher currents, flat ribbon exceeding — 
four inches in length should be employed. 

The subject cannot be discu without pvinting out the duty 
of the manufacturer. The ordinary method of marking fuse-wire 
is entirely inadequate. Each spool of wire should be accompanied 
by a curve or table clearly setting forth the carrying capacity of 
varying lengths. Better still, the use of wire should be discon- 
tinued, and fuses sold already mounted to copper terminals plainly 
marked with their normal rating, which should be at least 80 or 
90 per cent. of their fusing currents. There is one form of 
mounted fuse almost universally used which is highly objectionable, 
even though used only on small tap circuits. The screw fuse-plug 
is here referred to. Not only is the length of wire too short, but 
poor workmanship and liberal use of solder raises their fusing 
points to a dangerous degree. Asa rule, their actual fusing points 
are double their marked ratings. 

| Mechanical Cut-outs. | 

This division will necessarily refer to a class of apparatus in 
which the current is led through an electromagnetic ooil connected 
by suitable mechanism to some form of switeh, which under 
excessive currents shall open, either by magnetic or mechaniocal 
means, The discussion which follows is based on tests made upen 
electromagnetic cut-outs, representative in design and manufacture 
of the leading styles on the market. As some of the old line 
electrical manufacturing companies have had circuit breakers on 
the market for some years, these were not deemed of sufficient 
interest to test, as their design is antiquated and not representative. 
The tests were designed to show the time element of opening the 
circuit, the effect of creeping currents, and the reliability of setting. 
As our tests will soon be published in detail, with curves and 
tables, the discussion here will not enter into detail. The time 
element in all the cut-outs tested was found to be very small. 
Whether the device opened with a spring directly released by the 
electromagnetic or indirectly by a blow a minimum time element was 
soon reached, and this ranged from ird to j,th of a second. These 
small times may be termed the inertia time constants of the cut-outs, 
For sake of comparison with the fuse wire, Table Т, is instructive. 


Table I.—Time Element. 


Mechanical cut-out. 
Impulsive currents. 


Round fuse-wire, 25 amperes, 
Impulsive currents. 


——— 


Amperes. | Time. Amperes. | Time. 
26°75 0:099 sec 25 500 sec 
27 0:081 „ 26 125 „ 
27:5 0:081 „ 21 105 „ 
28 0073 „ 28 80 „ 
30 0:066 „ 30 50 „ 
30 0:066 „ 40 25 „ 
40 0:059 » 50 15 ” 
40 0:059 » 60 8 » 
50 0:055 „ 70 54, 
50 0:059 „ 80 48., 
60 0:055 „ 

60 0051 ,, 
70 0048 ,, 
70 0051 ,, | 
73 0:051 „ | 
735 0051 ,, | 


In order to understand the effects of creeping апа impulsive 
currents, the physics of cut-outs must be referred to. We have 
fully shown in various Papers that the fuse is characterised by 
great sluggishness of action, due to the slowness in general of heat 
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changes. This is one of its gravest defects. An electromagnet 
in which the iron core is relatively small is extremely prompt in 
comparison. Our Tables show that the additional inertia time of 
the spring and mechanism is small. Compared with the fuse, the 
total inertia period of the mechanical cut-outs is very small. 

In the fuse the length of the inertia period is greatly influenced 
by radiation and conduction to contacts, so that creeping currents 
attain much higher values before the fuse blows than impulsive 
ones. In the other class, the inertia period being almost wholly 
mechanical, the critical current of opening should be the same 
whether the current is a creeping or an impulsive one. The follow- 
ing Table exhibits these effects :— 


Table II. Mechanical Cut-outs. 
Normal capacity, 40 amperes. 


—— 


Creeping currents. 


Impulsive currents. 


— — — — 


Setting. Opened, Amp. Setting. | Opened, Amp. 
` 20 18 20 17:2 
30 25 30 22˙7 
40 30˙5 40 30:3 
50 39:6 50 . T5 
60 44 69 | 435 
15 53:2 70 52:5 
. 80 64-2 80 | | 68 
00 104 90 10 
- 100 84 100 77 


There is but one principal factor influencing the reliability of 
the magnetic cut-out— the sticking of the mechanical parts. In 
those tested this was found to be so small it was negligible. What 
would occur should the cut-out not be opened for months and the 
parts become corroded, one cannot say. 

In the choice of mechanical cut-outs simplicity is of great 
importance. The electromagnet should contain but little iron, 
‘isd the mechanism for opening the circuits should be powerful 
enough to ensure prompt and regular action. 

In view of the foregoing facts the question arises when to employ 
a fuse-wire, and in what cases should the circuit-breakers be used. 
This is a question to be decided by individual judgment, enlightened 
by a proper knowledge of the properties of both. It is advisable to 
keep fuse-wires off switchboards entirely ; they do not afford the 
requisite protection, and besides, foul the board. For protecting 
motors, except in the smallest sizes, fuses are not reliable, and 
circuit-breakera should invariably be used. The same plan is to be 
recommended for protecting transformers, though at present it 
seems rather impracticable. But in this same connection it is to 
be remembered that electromagnetic cut-outs act as efficient choking 
coils and lightning protectors. For such places as distribution 
closets and tap circuits the fuse leaves little to be desired, and it 
would be well were it confined to such uses exclusively. 


THE TRANSMISSION OF POWER.* 


Recent debates upon the relative advantages of electric and other 
modes of transmitting power longer or shorter distances have very 
naturally partaken largely of the nature of a pitched battle between 
those engaged in the manufacture of the respective kinds of plant. 
At a conference of the members of the Institution of Civil Engineers 
it was to be hoped that the whole subject might be discussed in a 
more judicial spirit, as the Institution is in a large degree 
composed of men having no special manufacturing interests, 
but earning their living by fees given for skilled and unbiassed 
advice. From this point of view of impartiality the discus- 
sion was certainly an improvement upon previous debates ; but 
from various reasons it was very inconclusive, and we confess 
to great disappointment regarding it. As only two hours were 
available, and, every speaker was limited to ten minutes, no ex- 
haustive treatment of so large a subject could, of course, be 
expected; but at the end of the two hours there had been made no 
visible approach towards any one definite conclusion. Everyone 
was conscious, and some few graciously admitted, that each of four 
or five modes of transmission of power can almost certainly be 
proved to be the most advantageous under those circumstances 
most calculated to bring its merits into play ; but it is not too 
much to say that as yet no serious attempt has been made to con- 
struct any general classification of circumstances which will enable 
one to choose between the various modes of transmission. 

There is an inveterate tendency which is amusing even while it 
is distinctly inconvenient, on the part of electrical engineers, to 
claim as specially belonging to themselves everything that is best 
in other branches of engineering. Thus, with them, high-class 
steam engines—boilers and engines which use the minimum of coal 


From The Engineer. 


and water—are ‘‘ steam plant for the generation of electric energy.” 
With them high speed has been specially invented for the sake of 
dynamos and motors. One might even suppose that waterfalls and 
turbines were particular creations for the purposes of electric 
engineering, although the ordinary engineer has often dreamed of 
their having been used for other work before the electric current 
was known outside the physical laboratory. Again, a load 
factor" is considered by electrical engineers to be a factor applic- 
ablo to electric work alone, although it is quite obvious that it 
applies equally to every kind of work carried on with more or less 
irregularity by whatever kind of plant. 

It is true that the urgent demands of electrical engineers have 
had a powerful stimulating effect upon the. efforts of mechanical 
engineers to improve their boilers, engines, turbines and some 
few other kinds of machinery. It is also true that their demands 
have stimulated further useful inquiry of a perhaps more scientifio 
and searching character than previously attempted, into general 
economic conditions under which all sorts of plant are utilised for 
industrial purposes. It has often been suspected that these two 
results of modern electrical progress are due to the specially, and 
one might almost say excessively, expensive working and construc- 
tive methods that electrical engineers are, or have been so far, 
forced to employ. The results produced by electrical engineers 
are very highly desirable from many points of view. They can- 
not be obtained except at great expense. Therefore, to make 
commercial success a possibility, every nerve must be strained to 
obtain at every point the highest possible efficiency and economy, 
and this in a degree that has not previously been required in other 
kinds of work where commercial success has been more easily at- 
tainable. But although these results lie largely to the credit of the 
electrical engineer, they form а general practical and oommercial 
argument against, not in favour of, electrical methods, as compared 
with other methods of doing the same work. 


As regards transmission of power, it is desirable at the outset to 
have & clear and definite notion of wherein lies the advantage 
derived from any such transmission, apart from the particular 
mode of transmission employed. То obtain this it will be con- 
venient to consider all prime motive power as developed by the 
combustion of fuel. Primary voltaic batteries have not yet become 
commercially possible sources of electric energy. As for waterfalls 
and turbines, their use instead of coal and boiler and engine has 
really nothing to do with the choice of а mode of transmitting the 
generated power to a distance, long or short, from the place of 
generation. For coal and steam plant substitute water and hydraulie 
plant, and except for the change of the numerical values of certain 
constants, all the equations of the problem remain unaltered. That 
is, the problem is to be attacked by help of precisely the same 
principles, whether the prime souree of energy be coal or water. 
For generality's sake, either might be called the ‘‘prime gene- 
rative material." | 

The advantage derived from the transmission of power is of two 
kinds. Firstly, there is the saving of the cost of carriage of this 
prime generative material from one place to another place, or from 
the generating to the. delivery station. Secondly, there are the 
various savings in the cost of the generative installation from build- 
ing and running it in the first place rather than in the second. 
Under the second heading comes saving in ground and buildings" 
rent, and the saving in wages and management, from having the 
generating station in а cheaper or more convenient locality. There 
is also, coming under this second heading, the saving in rent and 
general generative installation charges due to the use of one gene-: 
rative station of a large size instead of a large number of small 
stations. In thia last, however, is not to be included the difference 
between the cost of delivering fuel to one large central station, and 
its cost when distributed to a large number of scattered small 
stations—evidently a very appreciable difference, as it is practically. 
the cost of horse-carting, which is very heavy. Again, it is in this 
last consideration that lies the justification for the driving of a large 
number of machines in an engineering works by one steam engine 
instead of supplying each machine with its own separate engine. No 

‘one dreams of using more than one engine in a very small shop, but 

in large works there always has been much discussion as to how far 
the policy of centralising the generation of power should be carried. 

This discussion, however, has been confined chiefly to the policy of 

concentrating or distributing the engine-power, and extends only 

in a very small degree to the concentration or distribution of the 

boiler-power ; and the separation of boiler and engine is а compli- 

cating factor tending strongly in favour of engine-concentration 

because of waste by radiation from the extended steam pipes. 


The question of load-factor may or may not be a third and ex- 
tremely important determining factor in the problem. If it be a 
problem of transmission pure and simple, then the load-factor 
question has no influence in the solution, the load-factor being the 
same at both ends of the transmission. But if the problem be one 
of transmission aud distribution combined, then the load-factor 
will be better at the central generating station than at the individual 


delivery stations in a ratio dependent upon the degree of inter- 
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mittency and unsteadiness of the demand at the delivery stations, 
and upon how these individual intermittences fit each other, 
synchronising and overlapping, or the reverse. 

The first item of saving, namely, that of carriage of coal, is the 
simplest of all the elements in the problem. Calling 1:12, 2:24 
and 3°36 lb. coal per horse-power hour, or 0:0005, 0:001 and 
0-0015 tons per horse-power hour best, good ” and mode- 
rate" coal consumptions, we have in these three cases savings of 
0-016, 0:03 and 0:045 penny per horse-power hour if the cost of 
oarriage be 2s. ee ton, which might represent an average cost 
of cartage to s stations scattered through a moderate-sized 
town district; savings of 0°03, 0°06 and 0°09 penny per horse- 
power hour if the carriage be be. per ton; and savings of 0:06, 
0:12 and 0°18 penny per horse-power hour for а 10s. per ton 
freight. Evidently this item, which is the simplest to consider, 
is the smallest and least important. It is of much greater relative 
importance when water instead of coal is the prime generative 
material that is to be carried. 

The economy effected by setting up TUE generating station in а 
locality where ground rent, wages and management expenses are 
cheap as compared with what they would be at the place where the 
power is to be delivered may often be very considerable ; but as a 
set-off against this there is the entirely extra cost of the receiving 
station and plant, which, with some modes of transmission, and 
especially with electric transmission, may be very heavy. 

t thus becomes apparent that the economy resulting from con- 
centration of generating installations is the leading advantage 
obtained from any form of transmission of power when the genera- 
tive material is coal. When it is water the saving of cost of carriage 
becomes important in а larger degree, and when it is oil or gas it 
is no doubt also of large importance. But inasmuch asthe carriage 
of water in the condition in which it has generative power, namely, 
at high level, or under high pressure, constitutes hydraulic trans- 
mission, and as the pipe-conduction of gas is also one of the pro- 
posed modes of transmission, the question of cost of carriage of 
these generative materials cannot be considered separately from 
the question of using them as vehicles of transmission. 

We do not propose to p further on this occasion in the 
consideration of the problem of transmission, except to point out 
two fundamental principles that are generally applicable, and 
which seem to be strangely overlooked in all the discussions we 
have listened to on this all-important matter. These two may 
be combined into the one statement that it is invariably desirable 
to avoid all changes of condition except for good and well-proved 
reasons which show a gain of advantages outweighing the inevitable 
disadvantages of such changes. "There are two kinds of chango of 
condition referred to here. The first is transformation of energy 
from one form to another ; for instance, from mechanical to electric, 
and vice versá. Do not carry mechanically generated power to а 
machine doing mechanical work by the method of electric transmis- 
sion merely for the ess of having an electric current about your 
place, or for the doubtful advantage of putting money into the 
pockets of electric engineers. In gd such transformation there is, 
in the first place, inevitable loss by dissipation of energy ; and, in 
the second place, the transformation can only be accomplished by 
apparatus the prime cost and maintenance of which must always 
be more or less serious. As other examples, avoid the conversion 
of the energy of water, or of air or other gas, into energy of solid 

inery, and vice versá, except when tlie compensating advantages 
of doing so are clearly established. Maintain the energy in one 
form throughout, if it be possible to do во, without sacrificing clear 
and large advantages ; and under the same conditions maintain it 
unchanged in one form throughout as great a length of the line as 
possible. | 

The second undesirable transformation is change of velocity. 
The velocity here referred to is not rotary velocity, but the linear 
velocity of the working parts. A certain change of velocity is in 
general necessary. The generation of power is most economically 


performed at a certain speed suitable to the form of generating |- 


machine; and the final work is performed at another different 
velocity proved to be the most economical for that kind of work. 
So far, change of velocity is unavoidable, although probably some 
moderate departure from the independently determined economical 
velocities at either end in the direction of making the velocity ratio 
smaller, would in all cases be foünd profitable; but, except for 
clearly established counterbalancing advantages, make this un- 
avoidable change of velocity in the most direct and simplest manner 
ible, and do not make any changes outside this necessary range. 
Bo not start with an engine velocity of, say, 300; then gear up to, 
say, 1,200 ; and, finally, gear down again to 80 or 100, unless the 
advantage of doing so is clearly greater than the disadvantage 
of introducing all this up-and-down gearing, which not only wastes 
a seriously high percentage of your power, but also costs a lot of 
money to construct, to keep in order and to repair. 
The advantage gained from interpolating high-speeed mechanism 
is mainly confined to the saving of weight in the transmitting 
parts. The weight, however, is not reduced in so high a ratio as 


the speed is increased, large pieoes having greater strength and 
much greater stiffness than small pieces per pouud of material 
spent in their construction. The pressures at the bearings and 
working surfaces are also reduced, but those at the bearings not in 
anything like the same proportion as the increase of speed ; and 
thus, although the coefficient of friction is in most cases reduced, 
the frictional loss of powen is materially increased by the interpola- 
tion of high-speed parts. The exception is the case in which at 
either end & driving pressure intensity cannot be avoided, which 
borders upon that which grinds and heats the working surfaces. 
Evidently this saving in weight becomes of greater numerical im- 
portance the longer the length of the transmission, and for ve 
short lengths the resultant economy obtained from it must be nil 
in all circumstances. Its advantage is similar to that extracted 
from transmitting by high-tension instead of low-tension electric 
current, and by high-pressure instead of low-pressure water. 

The advantage resulting from interpolating any transformation of 
the form of energy lies chiefly in the same direction, namely, in 
the reduction of the weight of moving mass employed. In the use of 
electric current energy we reduce to zero the moving weight between 


‘dynamo and motor, but this is gained at the expense of introducin 


extremely large extra momentum in the masses of the dynamo a 
motor. The reduction in weight of the transmitti8g parts is so great 
that it largely overbalancesthe increased cost per pound of the material 
As a means of transmitting power, this advantage can be 
obtained only by also interpolating dynamo and motor, the cost 
of which has to be taken into account, this cost being a larger 
fraction of the whole the shorter the transmission distance is, and 
the smaller the power transmitted. Asr energy loss in the 


leads, the current density is determined either by Government regu- 


lation as regards various kinds of safety, or by the scientific law of 
minimising the sum of financial losses ; and, under this condition of 
an otherwise determined current density, the energy loss is propor- 
tional to the distance and to the current employed, or otherwise 
stated, proportional to the weight of copper employed. It is 
thus seen to bear a fixed proportion to the loss by interest on oost 
of copper used. Similarly in hydraulic transmission the linear 
velocity, or volume of water per square inch of section per- 
minute, should be fixed by the scientific law minimising the sum 
of the money losses by friction and by interest on cost of piping, 
Ko.; and under this condition the energy loss in the pipes 1 
proportional to the distance and to the linear velocity, and also 
bears a fixed ratio to the cost in interest on the value of the piping. 
As a general, but not an invariable, rule the advantages gained by 
hydraulic transmission are gained in spite of the need of inter- 
polating also as part of the transmission pressure pumps and 
hydraulic motors, 

The advantages obtainable from either hydraulic or electric 
transformation of the form of the energy transmitted are evidently 
enlarged by adhering to the changed form of the energy up to a 
point as close as possible to the final work to be done. In many 
иеш of hydraulic transmission this can be adhered to 
right up to the final working poins and thus the evil of a re- 
transformation is avoided. t present electric transmission 
labours under the greatly handicapping condition that high 
velocity of the electric motor is a practical necessity, and that 
thus a high-ratio velocity-reducing gear cannot be avoided at 
the delivery end. The full advantages of electric distribution of 
power to engineers' tools and other machinery will never be 
realised until the electric power is brought much closer than it. 
can be at present to the final work to be done. This can be done 
only by reducing the cost and bulk of large-torque motors. In 
machining done at high rotational speed, such as drilling, grinding, 
polishing, &c., electric transmission has special advantage ; and if 
small power motors of high efficien could be made less bulky and 
less costly, it might find innumerable applications in spinning and ' 
such like machinery. In slow-working non-rotational machines. 
hydraulic transmission has been found generally successful. 

There are threo facts of recent practical experience that tell. 
strongly in favour of the ultimate triumph of electric transmission 
for а very large proportion of industrial conditions. The first is 
that, except for steep gradients and in streets so handsome that no 
interference with architectural effect can be tolerated, it is now 
practically conceded that electric traction for tramways has a large 
balance of advantage in its favour. The second is that the Otis 
Elevator Compauy, whose experience and impartiality in lifting : 
work cannot be questioned, have in recent years gone in largely for 
electric lifts. The third is that Willans and Robinson, in their 
new works at Rugby, are using electric transmission in every 
possible situation. 
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rent system of electric traction, the invention of Herr Max 
Гент, will be found in our columns this week. In this system, 
which, we understand, has not yet received practical trial, it 
is proposed to generate electric power in the form of simple 
alternating or polyphase currents, and to distribute this power 
at a convenient pressure to various feeding points along the 
track. At these points the power may be fed straight into 
the trolley wire or other working conductor, or it may be 
transformed down to a more convenient working pressure by 
means of so-called static transformers. The alternating cur- 
rent is taken from the conductor by some such usual device as 
the ordinary trolley, whence it passes to an alternating current 
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proprietors of the well-known '' ELEOTBICIAN " SERIES о Æles- | motor coupled to one of the axles of the car. Besides this 
LI те е dg inu 500 „ at поне motor each motor car is to be provided with a continuous 


current motor, either on the same or another axle, and in 
addition a storage battery; the circuit of the latter motor 
including simply the storage battery and the necessary 
apparatus for regulating the continuous current, and 
being electrically disconnected from the circuit of the 
alternate current motor. It is intended that power shall 
be supplied to the alternate current motor at the mean or 
average rate of consumption, thus imposing a steady load on 
the line during the whole time that the car might be actually 
running. At times when the requirements of the car would 
be below this mean rate of supply, the continuous current 
motor would be driven as a generator, the axle to which it 
would be coupled acting as a countershaft; and the electric 
energy generated by this means would be stored in the battery 
on the car. At other times, when the car might require more 
than the average supply of power, the battery would be drawn 
upon and would send a current through the continuous cur- 
rent motor, so as to assist the other motor in overcoming 
the resistances to motion of the car. During the few seconds 
required to get a car up to full speed from standing at rest, 
the continuous current motor alone would be used, the other 
motor being disconnected from the line circuit. Again, since 
it is proposed to adopt shunt-winding for the continuous cur- 
rent motor—as, indeed, the battery renders necessary—it is 
thought that, when stopping the car, the kinetic energy of the 
moving mass might be stored in the battery, the continuous 
current equipment thus acting as a brake. | 
Assuming for the moment that this method of equipping 
and working an electric car will work in the manner claimed 
by its inventor, we may pause to contemplate some of its 
more obvious advantages over the ordinary trolley system. 
That which chiefly commends it is undoubtedly the equali- 
sation of load on the line which is sought to be affected by 
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F. WIGGINS & SONS \ 10, TOWER HILL, E., 


Telephone No. 3348 Avenue 


d 
А ? * 102 & 103, MINORIES, LONDON, E.C, MIC 2 
Mauufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 


CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


og DOCK HOUSE, 


38 – E Billiter Street 
= LONDON, в.с. 


Xp ^ 


* ' va = cea. — 
7 ADOPTED 1 SUNDERLAND, SHOREDITCH, LEYTON, @ 

EK AVUULTILU Al BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS- 

MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, ME og 


ST. PANCRAS, WAKEFIELD, KILLARNEY, etc., etcs 
And by the LONDON SUPPLY COMPANIES. 


— VARIOUS TYPES ne ATENT PET M е 


THE PATENT 


ү! 
M 


W 


DOULTON & C0., Lambeth, LONDON, S. E. 


WORKS: LAMBETH, LONDON, S.E. DEPOTS; BIRMINGHAM. а St. 


ROWLEY REGIS, STA AFFS. — LIVERPOOL .. ..Soho St. 
SMETHWICK, чу BIRMINGHAM. MANCHESTER. ‘Deansgate. 
ST. HELEN’S, LA NCS. GLASGOW .Bothwoll St. 


BURSLEM. PAISLEY, М.В. PARIS, PARIS. nue de Paradis. 


- 


| HEAD OFFICES: 69, 71 & 88, Queen Victoria Street, LONDON. ` 
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CLASSIFIED TRADES’ INDEX to ADVER 


ISERS 


| in THE ELECTRICIAN.” 


The following forms a List of the Leading Firms іп the Eleotrical and Engineering Trades, 
from whem all desoriptions of Eleotrloal and Engineoring Plant, Apparatus, instru- 


ments, and Aocessories oan be obtained. 
to the sise of their Advertisement, Additional entries are made at а low charge 


; 
Advertisers are entitled to entries in this List free of charge 


particulars of which will be forwarded on application to “ The Publisher.” Bold Type entries or additional matter can be arranged for with 
the Publisher. 
AGENTS (Electrical). PAGE | BATTERIEG—Continued. PAGE 
Dennis (W. F.) and Co, 23, Billiter-street, London, E. CO È E Electrio Accumulator Co., Victoria Mansions, 28, Victoria-street, 
Agents for Mesars. Felten & Guilleaume & Antwerp Telephone Works. estmiuster, London, 8.%ў._........................... o . 9 
Drake and Gorham, 66, Victoria-street, London, S. Wh... nnn Genera] Electric Co., 69 71, & 88, Queen Victoria-st., London, E. C.; & Salford 88 
Sole Agents for the Jandus Arc Lamp. J. E. S.“ Accumulator Co., 78-79, Palace-chambers, Bridge-st., Westmiuster, 
Levi (J.) & Co., 97, Hatton-garden, London, Е.С. =.. = = =.= = = = == = = 7 London, S.W. oils D CI Lia e sea ES Eds 
Agents for Jules Richard, Paris. Johnson and Phillips,14, Union-ct. , Old Broad-st.. London ; & Chariton, Kent 1,30 
Venner and Sillar, 10, Delahay-street, Westminster, London, 8,W. ........ — 80 Siemens Bros. & Со. ,12,Queen Anne’s-gate, London, S. W., & Woolwich, Kent. 6 


Agents for Chamberlain and Hookham, and for Pritchetts and Gold. 
Wilhelm and Co., 11 & 12, Westmoreland-bldgs, Aldersgate-st., London, Е.О. 18 
Agents for Hard” Incandescent Lamps, and Messrs. W. Kücke & Co. 


ACCUMULATORS. (See also BATTERIES). 

Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W.. 91 

Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queon-street, London, E. O., and Branchen . — 

Electrical Power Stor. Co., 4, Great Winchester-st., Lond., E. C., & Millwall, E. 88 

Epstein Electric Accumulator Co., Victoria Mansions, 28, Victoria-street, 
"Tested, Linde ДА; . Ad 049 25552 

"LE.S." Accumulator Co., 78-79, Palace-chambers, Bridge-st., Westminster, 
/ .. ² ² «aee Bern жерын са ар ы накыш UU deoa dk 


Siemens Bros. & Co., 12, Queen Anno’s-gate, London, 8.W.; & Woolwich, Kent. 6 


ALTERNATORS. 
Brush Electrical Engineering Co., 49, Queen Victoria-st.,London, Е.С. ... 81 
Crompton & Co,, Mansion House-buildings, London, E.C., and Chelmsford, 22, 27 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
EN W ORRA ЖАПА, IBN cess camina . qeu ени ә е 8 
Edison and Swan United Electric Light Company, Ediswan-buildings, 96-37, 
Queen-street, London, E.O., and Branches ............................. — = 
Electrie Construction Company, Wolverhampton; and Dashwood House, Old 


K тет * * * % „„ „„ „ „„ e 


—— 2 PEPE ee ꝶkõk „%% 2 = ө ж ө 


5 
Elliott Brothers, 101, 8t, Martin’s-lano, Charing Cross, London, W.C..... 16 
Genoral Etectric Co., 69, 71 & 88, Queen Victoria-st., London, E.C., & Salford 23 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent.1, 20 


Muirhead and Co., 54, Old Broad-street, E.C,; and Elmer’s End, Kent es 16 
Nalder Bros. and Co., 16. Red Lion-street, Clerkenwell, London, E.C......... 18 
Paul, R. W., 44, Hatton Garden; and Saffron Hill, London, E.C.............. 20 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, E. CW... C 20 
. PU. 55 x undin gd Fe baie л» тавла ˙ . 3 7 


Siemens Bros & Co., 12, Queen Anne's-gate, London, S. W.;& Woolwich,Kent 6 


ANTI-FOULING COMPOSITIONS. 
Indestructible Paint Company, 27, Cannon-street, London, O0. 83 
Kirkaldy ,(J.)and Sons, East London Works, Garford-street,London, Е. — 83 


ARO LAMPS. (see Lax»s) 


e Dook 
- в Company, Dock House, Billiter-street, London, E.O. === 21 
Willcox (W. Н.) and Co., 84-86, Southwark-street, London, S. E.. 8 


AUCTIONEERS AND VALUERS (Mechanical 


Je 
Wheatley Kirk, Price, and Goulty, 49 Queen Victoria-street, London, E.C., and 
Manchester 


BATTERIES. 
Chloride Electrical Storage Syndicate, 99, Victoria-street, London, 8.W....... 21 


Edison and Swan United Electric Light Company, Ediswan-buildings, 96-87, 
Queen-street, London, E. O., and Branches 


Electrical Power Stor. Co., 4, Great Winchester-st., Lond., E. d. ; & Millwall, E 88 


== "o^ мр р ор GDP „„ GDP оо „ ео эз OD 19 


Stiff and Sons, London Potteries, Lambeth, London, 8.8. 2 


BELTING. 


Willcox (W. H.) and Oo., 84 and 86, Southwark-street, London, 8.3. :3 


BOILERS. 


Clayton & Shuttleworth, Lincoln ; and 95, Queen Victoria-st., London, E.O. 15 
Davey, Paxman & Co., Colohester ; and 78, Queen Victoria-st., London, Е.О. 22 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
S.W. Works: Erith, Ken «9502000262262 = €9906000990000902000925900009? 024022229 e 83 
Weeks (J.) and Oo., Chelsea, London, 8.W. сооз 68 „% 0990909 „% ^2*09095002979 4.599929 18 


CABLE COVERING MACHINERY. 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 20 
Wilson (J.) and Son, Vulcan Works, Johnstone, Scotland 


009990 о € 000 9.0 008000 ^ ^ C08 


CABLE COMPANIES. ............. 3 S . . . 2 82 to 38 
CABLE SUPPLIES. 


British Insulated Wire Co., Preston „ 6 %, „„ „%%% „% „„ %% „% %% %%% % „ „% „„ „% „%%% „% „ % „%%% „% „% „ „4 ге 88 
Callender’s Cable and Construction Oo., 90, Cannon; street, London, E. C.; 

and Erith Marshes, Kent.. оз овоо %% „%% „„ „ „% 6 „% 6% „%% „ü. „6 „„ „% %%. 2 / 10 
Edison and Swan United Electric Light Oompany, Ediswan-buildings, 85-37, 

Queen-street, London, E. O., and Branches — 
Elliott Brothers, 101, St. Martin's-lane, Charing Cross, London, W.C........ 15 
Felten and Guilleaame—Sole Agents: W. F. Dennis & Co., 13, Billiter-st., EC. 1 
Fowler-Waring Cables Co., 10, Fenchurcb-st., London, Е.С. : & N. Woolwich, 13 
General Electric Oo.,69, 71 & 88, Queen Victoria-st., London, E.C.; & Salford. 23 
Glover (W. T.) & Oo., Salford, Manchester; and 89 Victoria-st.,London,8.W. 10 


Henley's(W. T.) Tel. WorksCo.,27, Martin's-lane,Lond.,E.C.;and N.Woolwich 1 
Johnson and Phillips,14,Union-ct.,Old Broad-st., London; & Charlton, Kent 1, 20 


London Electric Wire Co. , Playhouse-yard, Golden-lane, London, E.C....... 13 
Siemens Bros, and Co., 12, Queen Anne'aGate, London; and Woolwich, Kent 6 
Boolété кооп des Cables Electriques, Cortaillod, Switzerland ..... . 3 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Viotoria-street, London, E. C. and LIverpoo!l!l k] Д 
CARBONS. 
Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, Е.С. ............ 11 
Brush ElectricalEnginee Со, 49, Queen Victoria-street, London, E. CO. 81 
Carbon Syndicate, 89, Victoria-street, Westminster, S. W. ................ ... 80 
Edison and Swan United Electric Light Company, Ediswan-buildings, ; 


Queen-street, London, E.C., and Branches ................ ias vae en da iR „ == 
General Electric Co., 69,71 &83,Queen Victoria-st. London, E. O.; & Salford. 23 
Johnson and Phillips, 14, Union-ct., Old Broad-st,, London; & Charlton, Kent 1, 20 
Siemens Bros. and Co., 13, Queen Anne's-gate,London; and Woolwich,Kent 6 


CASINGS 


. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Queen-street, London, E. C., and Branches — 
General Electric Co., 69, 71 & 88, Queen Viotoria- st., London, E. C.; &Salford.. 28 
Harris J. F. and G.), 68-60, Wilson- street, Finsbury, London, B. 7 


MoGaw and Co. „Tork-road. Lambeth, London. 8. % эө te оз 0088 0.2 оо оо 0 po as a 17 


CEMENT.—House’s Electric Cement Company, Liverpool n 8l 
CHEMICALS. 


Boor(G.)and Со.,1 and 2, Artillery-lane Bishopsgate-street Without, Е.С. 13 


CONDENSING PLANT 


Belliss (G. E.) „ Ledsam-street Works, Birmingham; and 9, V. e 
Sts London; . t õð i EE 4 oe AAA ERRi 18 

Easton, Anderson & Goolden, Broad Sanetuary-chambers, Broad Sanctuary, 
S. W. Works: Erith, Kent ................. QUAERE К ОТКУЛО 


‹ ADDRESSES. 
JULIUS SAX & 905 Ltd., Electrical B 


ELECTRIC LIGHT CONTRACTORS, EAGLE WORKS, COLD- 


HARBOUR LANE, CAMBERWELL, S.E. 
Established 1850. 


Specialities—Kleotrio Belle, Burglar Alarms, Fire Alarms, Watchmen’s 


Clocks and Fire Indicators combined, Water Gauges, Billiard Markers, 
Electrio Vanes, Lightning Conductors, Speaking Tubes, Gas Lighters, 
Electrical Testing and Telegraph Instrumenta, Electrical To 0 


Apparatus. 


Automatic Oall Bells for Fire Stations, &о., fixed at all Stations under the 
control of the Metropolitan Board of Works 
by 
ffice, 


Cell Calls for Police Stations, Prisons, &o., as devised for and ado 
Н.М. Home Office, Contractors to H.M. Post Office and War 
Eleotrio Lighting—Domestio and Public, Estimates Free on Application. 
ки Prize Medals awarded. 
Telephone No, Telegraphio Address: *' Sae London." 
LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Electric Light Engineers and Contractors, 
Manufacturers and Suppliers of every requisibe for Aro or Incan- 
descent Lighting, mf ies Lampe, Switches, Eleotroliers, Brackets, 
Ko. Specialities in Primary Batteries for Eleotrio Lighting, V 


enetian 


Shades and Glass, Carbons, &0. Tem ighting on scale at 
short notice. Estimates free. Telephone No. 4 шы is 


ен ала | JOHNSON & PHILLIPS 


14, UNION COURT, OLD BROAD STREET, E,C., and CHARLTON, KENT. 


MAKERS of the most Modern Machines for 
CABLE MAKING CABLE LAYINQ 


STRANDING BRAIDING 
TAPING WINDING 
COMPOUNDING LAPPING 


RUBBER, SILK & COTTON COVERING. 


ELECTRICAL PATENTS. 


Me. J. а. LORRAIN, M. Inst. B. B., M. Inst. M. E., Fellow of the Chartered 


netitute of Patent Agents, 


NORFOLK HOUSE, NORFOLK STREET, STRAND, LONDON, W.C. 
' PATENTEES HANDBOOK,” free on application, gives Full Information 


to Inventors and upon all the chief points of the Patent Law. 


(Telegrams : '' Lorrain London.“) 
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? E. S. HINDLEY. ў 
* | Works: BOURTON, DORSET. Са [Th 


London Show Rooms and Stores : 
11, OUEEN VICTORIA ST., Е.С. 


40% SCREWS 
<? GV AND 
M TME 
AUTOMATIC 
STANDARD SCREW ENGINES. 


COMPANY DYNAMOS. 
|. MALYTFAX 

i aire Bay, mire зел || PULLERS. 
ENGINES, BOILERS, OR ANY KIND OF MACHINERY.| — Electric 


MONTHLY MACHINERY REGISTER, light 


Newport, Mon., 


The t Stock of Miscellaneous Machinery in the Installations. = — 
ingdom, Ready for Prompt Delivery. 


——MM 


Classified Index to Electrical Trades—continued. 


CONDUITS. PAGE | ELEOTRIO GAS LIGHTERS. 
Crompton & Co. , Mansion House-buildings,London ,E.C.; and Cbelmstord 23, a Edison and Swan United Elec 


Doulton and Co., Lambeth, London,8.B. ............-. „ „ 

Powler-Waring Cables Co., 10, Fenchurch-street, London, E. C.; & N. Woolwich 16 

General Electric Co., 69,71 & 88, Queen Victoria-st., London, E. O.; & Salford. 93 | ELECTRIC MINE EXPLODERS. 

Johnson and Meng ciet Unlon- et., Old Broad-st., London; & Chariton, Kent 1,20 Siemens Bros. & Co., 13,QueenAnne's-gate London, S. W.; & Woolwich, Kent 
h 2 | ELECTRIC MINING MACHINERY, 


Stiff (J.)and Sons, The London Potteries, Lambeth, London, 8... 
ORUCIBLES, PLUMBAQGO. | Easton; Anderson e wig Eross Sanctuary Chambers, Broad Sanctuary, 
Car 8 di Victoria- W аа оаа аъ А е ОР. Н 9; ДОЦ. о оооооео оо о 2 2 6 6 „ „„ „„ е 2522 о 62652625 „„ „„ в езозе 88 
bou Syndicate, 89, Victoris-street, Wostmlngter, 8,W 32 Edison & Swan United Electric Light Company, Ediswan-buildings, 36-37, 


Doulton and Co., Lambeth Pottery, London, 8. 88. 28 P 
OUT-OUTSO. Queen- street London, E. C., aud Branches 6 6% % 0 %%% „%%% %%% %%% „%„%%ẽ1C[ò „„K„ % — 
Domen еза саи, Карр ; газа ое Слан „ W. O. 25 r 71 & 88, Queeu Victoria-st., L ondon, B. C., & Salford. 23 
ESL T ectrio Light Company; Ediswan-buildings, 86-87, Belliss (d. E.) & Co., Ledsam-street Works, Birmingham; and 9, Victoria- 


Queen-street, London, E. C., and Branches. . . . . g e — 
General Electric Co., 69, 71 & . Queen Victorias - st.. London, B. O.; & Salford. 93 street, London, B. “ l⁊ĩ⁊ qUUlj „„ . 18 
2 Landberg, А. Р., Bradbury-street, Kingsland, London, N. 6 6 %% „%%% „„ „% „6% esos ов 16 Brush Electrical Eng. Co. 42, Queen Victoria-street, London E. C. Landi didi d 81 
DISINFEOTANTS. Crompton & Co., Mansion House-buildings, London, E.C.; and Chelmsford 32,97 
Sanitas Oo., Three Colts Lane, Bethnal Green, London, l 80 Davy Electrical Construction Co., 15, Victoria-street, Westminster, S.W, .. 27 
DYNAMO BOITE whittle Dette aad dorang Ms Co селеси ии 
Armstrong, Stevens and Bon ttall. Birmingh J Andersoa en anctuary: T anctuary,S.W. 88 
DYNAMO BRUSHES. d кн Electrio 3 09; i "Wolverhampton; and “Dashwood House, Old 
. Rdison and Swan United Electric L ht Com an Башта -buildin 86-87 s Broad n n nr „ 6 „„ „ „ 2e е 2 2 „ „6 „2 РЕТ 6 „ 66 „ „ 6 666 ое о е 5 
Queen-street, London, E. O., and Branches 8 а Bleo. Power Storage Co., d, Gt. Winohester-st, London, E.C.,and Millwall,B 58 
General Eleotrio Co., 69,71 & 88, Queen Victoria-st., London, E. C.: & Salford. 25 Fowler (J.) and srg pe ; and 6, Lombard-street, erg pus puit uta. В 
DYNAMO MANUFACTURERS. Henley W. T. Tel. WorksCo,,27,Martin's-Ine,Cannon-st,Lon on, N. Woolwich 1 
NAMO 1 303 And de., Bedford; &19, Gt. George-street, London,8.W.. 17 Hindley (E 8.) 11, Queen Victoria ete eae Lind O. Omarion Keni 1, 3 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, B.C... 81 Laing, Wharton nd Down. 82a, New Bond street London, W * ‚80 
сше & чо G0. A төт рен adigi D vore 80 Вах (Julius) and Co., Eagle Works, Coldharbour-lane, Camberwell, B.E, .... H 
Clarke, Chapman and do., Gateshead-on-Tyne; and 50, Fenchurch-st., London Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8. W.; & Woolwich, Kent 6 


10 
Crompton & Co., Mansion House-buildings, London, R. C.; and Chelmsford 22,97 | ELECTRIO TRAMWAY SUPPLIES 
Crypto Works Co., 29 Clerkenwell-road, London, E.C...........:........... 14 Anderson, A. and J. M., 85, Victoria-street, Westminster, London. S. W. . 17 
Davy Electrical Construction Co.,15, Victoria-street, Westminster, 8. W. 21 ENGINEERS and CONTRACTO 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, Belliss (G. E.) & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st., 


8.W. Works: Erith, Kenn . е в, ә,» 88 London, 8 18 
Edison ane NEN Used ен Light Company, Kdiswa n-buildings, 86-87, Brush Electrical Engineering Co., 49, Queen Victoria-stree i. London, k. U. . 31 

We ee 2: PT Wolverh йог: Чио. Chamberlain and Hookham, New Bartholomew-street, Birmingham 
Electri » hampton; wood House, Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W..... 81 


| Clarke, Chapman & Co., Newcastle-on- & 50, Fenchurch-st., London, E. O. 10 

f Crompton & Co., Mansion House-buildings, London, E.C., апа 23, 27 
Davy Electrical Construction Company, 15, Victoria-st., W. „8, W.. 914 
Drake and Gorham, 66, Victoria-street,London, B. W. . . . . . . 7 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, - 


Broad-street, London, E. . Yeaeseseeesens €6902590999095809090000900909.€9 8959 90200020 
Fowler (J.) and Co., Leeds; and 6, Lombard-street, London, Е.О. .......... 
General Ríectrio Co.,69, 71 & 88,Queen Victoria-st., London, k. G.; а Salford.. 
Holmes (J. H.) and Go., Newcastie-on-Tyne; and 17, Soho-square, London, W. 
Johnson and Phillips,14, Union-ct., Old Broad-st., London; & Chariton, Kent 1, 


SB en 


Newton Electrical Works, Taunton, England ..... . p ein 16 
mens me eass 8.W. Works: Erith, Kent .............. APP 5 88 
Opperman, C., 2, Wynyatt-atreet, Clerkenwell, London, Е.С. _.............. 18 с ; : and “Dashwood House, Ol 
Siemens Bros, & Co,,12, Queen Anne s-gate, London, 8.W.; 4 Woolwich, Kent 6 Electric Construction Co., Wolverhampton ; and Dashwood House, Old 
EBONITE AND VULOANITE. Nu n rondes. London, EO Wiahesterat Lon den: i &. & Millwall, B. s9 
ec ower Stor. Oo. Е пйоп 25 Й 
Harburg India Rubber C. Co., F. Winter,188, London Wall, Wood-st., London 14 Fowler (J.) and Co. ; Leeds, and 6, Lombard-street, London, B.C. ........ .. 8 
ELECTRIC BELLS. Greenwood & Batley, Armley-rd. „Leeds; and 16, Great огде Sk Lond,,8.W. 97 
Edison and Swan. United Electric Light Company, Ediswan-buildings, 86-87, Henley's(W.'T)Tel. orksCo.,27, M artin's-Ine,C«nnon-st,Lon on, & N. Woolwioh 1 
Свева ае тора E. d., and Branches == Hindley, E. S., 11, Queen Victoria-st. , London, E. O.; and Bourton, Dorset.. 25 
general в Co. , 69, JI & 88, QueenVictoria-st. London, E. G.; & Salford. . 28 Johnson & Phillipe, 14, Union-ct, Old Broad-st, London, E. C; & Charlton, Kent. I. 20 
Telegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen Nalder Bros. an ., 16, Red Lion-street, Clerkenwell, London, R. . 18 
V -street, Londo E. C., and Liv j лан buveswes 8 1 Rigg, J. H. 48, Skinner- no, Leeds зоосоо %% „%% „% „% „ eG ооо „„ % „%% %rN „ „„%., „ 2 00 10 
Western Electric Co,, 79, Goleman-street, ndon B. C0. ⁊ 13 | (Julius) and Oo., Eagle Works, Ooldharbour-lame, Camberwell, В.К. .... 94 
ELKOTRIO ORANEGS. . | n Siemens Bros. & Co., 19, Queen Anne s- gate B. W. у & W Kent 6 
berlain & Hookham, New Bartholomew-steeet, Birmingham .....,.... 80 Westinghouse Electric Co., 89, Victoria-street, Westminster, London, B. W.. 0 
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ENOINE PACKING. 


PAGE 
Son and Oo., Bedford; and 19 Great George-st. ‚London, 8.W. 17 

I. (G. УТ & Qo., Ledsam-st. "Works, Birmingham; & 9, Victoria-st M 

© on, е *90€906€0990920002525898€9€9 se ee ee eee esveee08 08 

Brash Electrical Ergineeriug Co., 49, Queen Victoria-eireet, London. Е. ©... 81 
Olarka, Chapman & Oo. Gatesbead-on-Tyne; & 50. Fenchtrch-st.. London 10 
Clayton & Shuttleworth, Lincoln ; and 95, Queen Victoris-st.. London, E. O. 18 
Crossley Bros., aw. Marchester; and 10, Rt. Bride-st, London, Ё.О. ... 29 
Davey, Pazman & Co.,Colcherter ; and 78, Queen Vietoris-st.. London, E. C. 92 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
8.W. Works: Erith, Kent „ 6 % % % „ „% „„ „% % % %ͥ/r ſnẽ reese %% „%% „% „% „ „%„„%/ oe ese, 
Fowler (J.) and Co., Leeds; and 6, Lombard atreot. London. R. OO... 
Greenwood & Batley, Armley- d. Leeds sand 16, Gt. George-st, London, S. W. 
Hindley, E. 8., 11. Queen Victoria-st., London, E. C.; and Bourton. Dorset 
Robey and Co.. Globe Works, Lincoln ; and 79, Queen Victoria-st., B. J. 
Willens and Robinson, Rugby 


ce 88 „ 


(E E E EEEE EEE] €990990099200000009000090002509000000099 


United Aabestoa Ccmpspnv. Dock House. bisliter-stveet, London, E. C. 
Willcoz (W. H.) and Oo., 84-86, Southwark-street London, 8B. l... 


. SHEETING AND RINGS. 
FIBRE. 


nited Asbestos Company, Dock House, Billiter-street,Loudon, I. o. 


Hard Fibre Compsay, 15. Long-lane, London, E.O о» om н» = oo 
Mosses and Mitchell. 68-7], Chiswell-stree*, London ‚®.0 


FIT TINGS FOR ELECTRIC LIGHT. 


Benham and Froud, 40-49, Chandos-street, Strand, London, W.O............ 4 
Crompton & Oo.. Mansion Bouse-buildings, London, E. O., and Chel 23, 27 
Corman and Smith. Salford. Manchester: and London and Glasgow........ 25 
Edison and Swan United Electric Light Company, Ediswan Buildings, о, 
Queen-street, neon d and Branches.. c 
Evered and Co., 97-85, Drury-Jane. London. W. C.; “and Birmingham.. Sesa 
General Electric Co., 69. 71 & 88, Queen Victoria-st., London, К.С. & Salford. 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent 1, 
Laing, Wharton aud Down, 824, New Bond-st., London SVS... 5. 
Lundberg, A. P., Br dbury street Kingsland, Lowden, №. *. - 
Telegraph Manuiactm ing Co., Helsby, near Warrington i and 11, "Queen 
Victoris-st., London, E. C., and Liverpool. 6 % O O eO %, 2e e eee 0 € 9 о о m5 1 
Western Rlecirio Co.. R9. Coleman-street London, B. ...... an a oo oo oo co om 


5 
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MANUFACTURERS OF 


ALTERNATORS, INOANDESOENT апа ARO -LIGHT DYNAMOS 
for ELEOTRIO LIGHTING, ELEOTRIO MOTORS for Tram Cars, 
MINING MACHINERY and as applied to Machine Tools. — 


FACTORY ENGINES and HIGH-SPEED ENGINES for Electrical 
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CROMPTON & C0., Ltd, 
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Head Office: MANSION HOUSE BUILDINGS, LONDON. 
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It has соте to our knowledge that reports are being 

circulated to the effect that our Arc Lamps are made 

for us abroad. We take this opportunity of stating that 
such is not, and never has been, the case, and that 


13) They are MADE ONLY at CHELMSFORD, ENGLAND. 


Our Latest Pattern Arc Lamp has proved a very 
Great Success during the past season and the sales 
have been quite beyond our expectations. Encouraged 
by this we are now introducing still further Improvements, 
both in Design and Manufacture of these Lamps, being 
fully determined that they shall maintain their reputation 
as the Best Arc Lamps on the Market. 

Full Particulars on Application. 


5 
Cr ompton-P ochin A STOCK of CROMPTON-POCHIN ARC LAMPS are kept at our Birmingham Branch at 
10, EDMUND STREET, BIRMINGHAM, Messrs. JOHN DEWHURST & SON, of Attercliffe 


Lamp. Road, SHEFFIELD, and the CORLETT ELECTRICAL ENGINEERING CO., Rowbottom 
Equare, WIGAN. 
Sd : 15 : O. аата 
Pocket Price List and Formulm (including Magnifying Glass), post free, 13 Stamps. Crompton's (Trotter's 
LIBERAL DISCOUNTS TO TRADE. Patent) Wiring Slide Rule, 2s. Cloth Case, 2s. 6d. Leather Case, 
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of 
all 
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IMPROVED MACHINERY for the MANUFACTURE of all kinds of 
LEAD PLATES for SECONDARY BATTERIES. 
improved Hydraulic Machinery for Covering Eleotric Light, Telegraph and теерзопе Cables with Lead in 
Long Lengths without joints and to any required thickness of covering. 
SPECIFICATIONS, PRICES AND FULL PARTICULARS ON APPLICATION. 


N.B.—Messrs. WILSON & SON, having purchased the Patent Rights, Drawings, Patterns, &c., of the late firm of 
J. & W. Weems, are the SOLE MAKERS of this Machinery. 
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its aid. No part whatever of that severe demand for power 
that occurs when a car is started is imposed upon the line, 
nor do curves or steep gradients—if the system works as 
intended—subject the line to more than the normal or mean 
load, all surplus strains being bravely met by the handy 
battery stowed away somewhere on the car. Nor does even 
the alternate current motor have to do more than grind 
out a uniform amount of power during the time the car 
їз well in motion, and it leaves the whole duty of starting 
the car—by no means a light duty either—to its more 
experienced brother on the other axle. So that the continuous 
current motor, by the way, must be built large enough to 
undertake this duty alone—a fact which, however, we do not 
mention as being any advantage to the system. Another 
advantage claimed for the system is that it will enable power 
to be generated and distributed to the feeding points along the 
line at very much higher pressures that is practicable with the 
usual simple trolley system. But the experienced traction 
engineer will probably reflect that this same thing has already 
been done by methods far simpler and less mixed than 
that proposed by Herr DÉnr ; and, perhaps, like the youngster 
who had just mastered the alphabet, he will be puzzled to 
know whether it would be worth while to go through so 
much to get so little.“ ! 

Having now made liberal allowance for all the advantages 
that may be claimed for the Déri system, it is our duty to turn 
to the other side of the picture, to see if there may not bea 
drawback, or, at any rate, some ground for hesitation to adopt 
it. The traction engineer who may essay to use this ingenious 
system of Herr Déri’s must contemplate a motor car fitted 
with two separate and distinct motors, one large enough and 
sufficiently strong to do all the heavier work alone, the other 
durable enough to undertake long stretches of steady labour, 
besides а storage plant capable of coping with all the many 
and severe fluctuations in the tractive effort required to propel 
the car at all sorts of speeds and with all sorts of loads. Не 
will probably pause awhile to make а mental estimate of the 
cost of such & complicated array of machinery, but should this 
consideration not deter him from further search into the 
matter his next thought will probably turn towards the con- 
venience of manipulating this equipment. Its utter lack of 
flexibility will be likely to strike him somewhat forcibly, 
particularly if it is proposed to use simple alternating rather 
than polyphase currents. How is а single-phase alternate- 
current motor, rigidly coupled to the axle of а car, to be run 
satisfactorily over so wide a range of speeds and with the 
speed so frequently and largely varying, as traction practice 
will require of it? Again, what is to be the design of a shunt- 
wound motor, of say 50-n.»., that is to run either as a dynamo 
or as а motor, in circuit with a storage battery, with the speed 
of its armature varying every few minutes, between zero 
and а very high maximum? The engineer who essays 
to solve this last problem must choose between а heavy 
and costly construction of motor, to enable him to obtain 
the proper field excitation and voltage at the lowest 
speeds, and а cheaper but far from efficient construc- 
tion that will require him to waste most of the energy 
except between narrow limits of speed. Passing from these 
considerations to matters of greater detail, our typical 
engineer will shortly discover that if he places a motor 
of different type on different axles he will be unable fo utilise 
all the driving wheels for adhesion at the time when adhesion 
is most needed, viz., when the car is starting; so that he 
must choose between duplicating both forms of motor on 
every car and, on the other hand, running the risk of being 
unable to start his car promptly, or not at all if the load or 
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grade should be heavy. Indeed, on cars having more than 
two driving axles—and. many of the larger American ears have 
as many as four—it would be necessary to place а continuous 
current motor on every axle, in addition to having the 
requisite number of alternate current motors. Having arrived 
at this stage in his cogitations, our typical engineer will, we 
think, be wondering what fabulously high wages he will have 
to pay his motor men, who are to be so skilled as to manage 
promptly so complicated and mixed a system, and where 
he will find space in his car for any passengers to bring him 
the necessary revenue. Nor do we think he will proceed much 
farther, though were he to do so many other drawbacks would 
present themselves; and it will be а matter for surprise on 
our part if the Déri system, ingenious in its many complexities 
though it may be, should turn out to be a practicable and 
commercial solution of ihe difficulties of electric traction. 


REVIEWS. 


—— 


Practical Electricity. By W. E. Ayrton, F. R. S. Vol. I.: Current, 
Pressure, Resistance, Energy, Power and Cells. Com pletely rewritten 
(London: Cassell and Co.) 


This volume is a first portion of the re-issue of a book which for 
10 years has had an honoured place in many an electrician's 
library. In undergoing that process which is known as“ bring- 
ing up-to-date," the book has expanded considerably; the 
present volume, with its promised companion, may be expected 
to represent an expansion of quite two and a-half times 
the letterpress of the original book. Surely it is time that an 
emphatic protest should be made against this habit of authors, 
** Up-to-date” does not always spell expansion—might we 
not say that it never does—and in the case of a manual for the 
use of a particular class of students the necessary limits of 
time and of brain-energy should be ever before an 
author while performing this operation on his book. The 
* Practical Electricity " issued in 1886 was specifically stated 
as covering the first year of a three years’ course in electro- 
technology ; no change in this respect has occurred since. 
The present issue is described (p. 12) as representing part of 
the elementary portion” of that course. Now those who are 
able to judge would doubtless deem the 1886 version to 
represent a very fair year’s work, and thus endorse the 
author's opinion on this matter as there embodied. But 
it wil tax even Prof. Ayrton's well known powers to 
carry over this endorsement to his present increase in the 
ratio of one to two and a-half. Oh! that some heaven born 
genius would undertake the revision of some 10-year old 


technical manual, and would give us a volume renewed in the 


same way as the subject of which it treated presented new 
features to the teacher and student, after 10 years’ experience 
of teaching and 10 years’ industrial progress. When, as in 
the volume before us, the result of revision is such а serious 
increase of matter, one may well mark for closer examination 
both the teacher’s method and his estimate of the relative 
importance of the various changes and developments with 
which he has to deal. This last, this question of the true 
perspective of the science, or the industry, is a most difficult 
one for the teacher. Alike from his training, his occupation, 
and his habits of thought, he is at all points hindered from 
approximating to the line of thought which is being followed 
by the men who are engaged in the practical development of 
the science to which he is devoted. The subject is a large one, 
and sufficiently important to merit fuller discussion, but 
perhaps sufficient has been said for the purpose now in hand. 

One other prefatory remark before we pass to the more 
specific features of the book. Ten years ago Prof. Ayrton 
committed the grievous fault of perpetrating a long preface. 
He is still unrepentant, for he has inflicted on the present 
volume a still longer preface. Why should a book suffer, as 
we believe it does suffer, from this treatment. Surely the 
proper place. for any justification of its existence is within 
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its own chapters. Polemics can claim no such place in a 
students’ manual. | 

Viewed as a manual of electro-technology, the book is a 
distinctly valuable one, and a decided improvement on the 
edition which it replaces. Nothing but praise can be given 
to the author’s avowed object to treat the subjects which he 
selects in an exact and. fairly thorough" manner. It 
would be well if all teachers held such sound views as the 
author, regarding the value of quantitative results in all 
experimental work. It has been well said, and cannot be too 
often repeated, that our knowledge of a subject is determined 
by the degree to which we can measure in it. In the attain- 
ment of this object the author has achieved a measure of 
success, although in some places the application of the 
pruning knife might have been all for good. Section 7 may 
be cited as an example of several others where compression 
would certainly have done no harm. The subject of electro- 
static voltmeters is, we presume, reserved for the second 
volume. The logical completeness of the book, and its use- 
fulness to the practical electrician, would both have been 
much improved by the inclusion of these instruments; and 
an opportunity would also havo been afforded for altering, 
in the direction of compression, the second half of Chap. III. 

In the treatment of current measurement there is an omis- 
sion, which may almost be termed serious in view of the 
statement on the title-page, ** Based on the international defini- 
tions of the electrical units." We find no reference whatever 
to electro-dynamic forms of instruments for the measurement 
of current, whereas the definitions referred to expressly pre- 
scribe an instrument of this type as the one to be used for 
standard purposes. It is true that the full mathematical 
treatment of these instruments is by no means elemen- 
tary, but it would be easy to arrange two, or better, three 
coils so as to show experimentally the action of such 
instruments, with an indication of the laws and conditions 
under which they performs their function of measure- 
ment. Indeed an experiment beautifully illustrated on p. 6 
seems to be precisely designed ag a fitting introduction to such 
an idea in measurement. Again, on p. 138 it is rightly pointed 
out that for measuring instruments which act by the dis-. 
placement of a ferro-magnetic body, it is better that such 
movement should be translational rather than rotational ; but 
we find no reference to a class of instrument, largely used, we 
believe, which carries out this principle in its entirety. 

In the chapter on pressure there is a distinct falling off. 
The author hardly seems to get a true grasp of the problem of 
measuring electrical pressure, as it presents itself to-day. 
Methods of use for various purposes, and of calibrating, are 
very fully dealt with, but we scarcely find any reference to the 
instruments which are typical of present-day practice in the 
measurement of electrical pressure. And why will the author 
cling so persistently to his P. D.“ ? See the title page; then 
look to the index and letterpress. Is this a sign of wavering ? 
We hope so, because even after more than ten years’ trial, the 
term P. D.“ is not by any means one in general use. We 
all speak of pressure, and know perfectly well what we are 
speaking about. Is it not about time for P. D.“ to retire 
gracefully from an unappreciative world ? 

One is а little startled to find the chapter on resistance 
practically begin with а designation of the ohmmeter. It is 
only а passing shock, however, for we soon get into well- 
known methods, and to an excellent presentation of them. 
Perhaps the only portion of this chapter that one could wish 
altered is that devoted to shunts; but this is more the ex- 
pression of a pious opinion than a definite objection. 

Chapter V. gives a clear and readable digest of the elements 
of electrical energy and power; if it errs at all it is in a strain- 
ing of the meaning, generally accepted, of the word elementary. 
But in the present estimate of the book this is certainly 
no fault, and any possible objection is deprived of all 
force by the admirable arrangement and exposition which 
the subject has received at Prof. Ayrton’s hands. On 
p. 348, however, there appears an opinion of the relative 
advantages of clock and motor meters which will scarcely 
commend itself to station engineers or their meter-testing 
staff, Were laboratory requirements alone in question 


the opinion would probably be true enough, but when 
these two types are subjected to the rude blasts of practical 
working on a lighting system, then their relative position 
undergoes a remarkable change, and we see the clock type 
sometimes so low as to become the butt of the irreverent jest. 
Bearing in mind, too, the fact that, for the present, lighting 
is the field in which practically all the electrical energy pro- 
duced in this country is spent, there should have been some 
reference to the two forms of meter which are now almost 
universally used in the account keeping between consumers 
and companies on the continuous current system. Some con- 
fusion is created in the use of the word joue. The definition 
is correct, but the use of the word in treating of the Aron 
meter is not always equally correct. For instance, in deserib- 
ing Fig. 157 it is used correctly, but in Fig. 159 incorrectly. 
The slightest confusion in the use of a term such as this 18 
very disconcerting to a beginner; and the pity of it is that 
there is already so much misconception extant between 
eneryy and power. Perhaps one could not expect much in 
the way of alternating forms of electrical energy, still it 
might have been advisable to warn the student that certain 
statements were subject to modification when this form was 
in question. 

The last chapter on cells comprising no fewer than 140 pages 
is probably the unsatisfactory chapter of the volume, Indeed 
the first 60 pages of it quite merit the criticism contained in 
the authors own contemptuous reference in the preface to 
An electrical dictionary.” What good purpose these pages 
serve in a tcaching manual it is not easy to see. The investi- 
gation as to costs is useful enough in its way, but it neoded 
not the lengthy introduction, Nor can one see the necessity of 
directing an elementary student's attention to the undesirable 
practices of the company-monger. The remainder of the 
chapter is a well executed piece of work. We note with 
satisfaction that no inordinate accuracy or hardiness is 
claimed for the Clark cell, while its many excellent qualitios 
are. given due prominence. In section 160 there is an 
instance of a statement which, as the student will afterwards 
find is not of universal application, and which might well 
have included the necessary warning. 

The appendices will be found useful reading, but we fear 
80 much cannot be said of the index, not, let us hasten to 
add, that Miss Ayrton is at fault: Aer work is thoroughly well 
done, but the scheme of the original index, which this ono 
follows, was not well considered. The index is far too 
diffuse, and in many cases а reference could be more easily 
found in the volume itself than through the medium of the 
index. 

Let us now turn to estimate the volume in its relation to 
the student. In the hands of a skilled teacher who could 
properly direct the student's path through it, the influence of 
the book would be all for his good. But woe betide the 
luckless wight who had not such guidance ; only disaster could 
be his lot. We can quite appreciate the author's aim “to 
treat a few subjects fairly thoroughly in a simple manner." 
He should, however, have had fully in view this kindred aim 
—to so select and so limit the few thus chosen that the 
dimensions of the completed work should remain reasonable. 
This has not been sufficiently attended to, as is shown at once 
by the abnormal size of the revised version of this electro. 
technical gospel; and without labouring the point further we 
believe the author has failed to grasp the double success by 
reason of error in the perspective through which he has viewed 
his subject. The success gained is nevertheless sufficient to 
give a high value to the book, and to enable it to claim a 
position even higher than that attained by the 1886 edition. 
Dynamos and Electric Motors: How to Make and Run Them. 

Edited by Paul. N. Hastuck. (London: Cassell and Co., Limited.) 

This is à good shillingsworth of directions for amateurs who: 
wish to make a very amateurish dynamo or motor of very 
small output. There is not a pennyworth of information, 
however, as to the use of such machines when constructed. 
It would have been well to have advised him not to connect 
either the ‘‘small electric motors without castings," or the 
shuttle armature motor,” or even the ‘‘50-watt undertype 
motor," to his house-wiring. 
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А SPECULATION REGARDING THE CAUSE OF 


RONTGEN RAYS. 


BY ELIHU THOMSON. 


Since so eminent a physicist as Prof. J. J. Thomson has in 
a recent Paper* put forward the hypothesis of the breaking 
down of what we have been accustomed to call the ** elements," 
and has shown a reasonable basis for such a hypothesis, the 
writer deems it not improper to state that a similar view had 
quite independently arisen in his own mind, the origin and 
progress of which may, it is thought, be interesting to others 
woking and thinking in the same field. No apologies are 
offer e for indulgence in the speculations herein presented. 
They are not presented as scientific theories, demonstrable by 
appeal to facts, but may possibly aid in investigation, and they 
are, therefore, given for what they are worth. 

For some years past the writer has felt that some light 
might be shed upon the nature and relations of the so-called 
elements could we attain exceedingly high temperatures by any 
means. The elements may have been evolved in the order of 
their complexity in a manner similar in some respects to the 
species of plants and animals. About four or five years ago an 
experiment was planned as one possibly capable of permitting 
temperature far exceeding that of an electric are, our present limit, 
to be obtained. A temperature of less than 4,500°C. above abso- 
lute zero is not high when it is remembered that there can be no 
upper limit assigned to possible temperatures. Our chemistry 
is now all confined, so to speak, within lower limits than 
4,000°C. to 5,000'C., and even within these limits most known 
compounds are decomposed or dissociated. Can we not raise 
our plane of temperature, and give birth to a new chemistry 
in which the present elements, though apparently stable 
hitherto, shall become dissociated into simpler forms ; for, that 
they are complex is to be inferred from the complex spectra 
which all, not excepting hydrogen itself, possess? It was 
seen that the temperatures attainable by electric means were 
limited by the volatility and consequent expansion into vapour 
of the substances subjected to electric current, but that if the 
expansion could be prevented there might result the possibility 
of securing indefinitely high temperatures. To do this it was 
planned that a very strong and thick but short cylinder of 
tempered steel should have a small central opening through it 
so as to make it into a thick tube. This was to be lined with 
ап insulating lining of some simple compound, as magnesia, 
for example, in а perfectly pure state. A core or wire of, say, 
metallic magnesium was to pass through this, after which care- 
fully-insulated heads or caps were to be very solidly clamped 
to cover the ends of the cylinder and form the terminals for 
the passage of an electric discharge. This would pass from 
head to head through the central core (wire of magnesium). 
This discharge was to be that of an enormous condenser 
charged by alternating currents furnished by a step-up trans- 
former, and the amount of energy to be delivered in a fraction 
of a second was to be made very large. The operation would 
be nearly instantaneous and should result in enormously high 
temperature of the material within the steel shell. There 
could be no expansion to lower the temperature. A spectro- 
scopic examination was to be made of all the materials present 
before the experiment, and a similar examination after the 
experiment should declare the presence of any element not 
there before. Reasoning on the idea that many complex 
compounds arise from sudden heating and cooling of com- 
paratively simple compounds, it was thought possible that if 


dissociation of elemental forms took place at the enormously : 


high temperatures the cooling would probably give rise to 


small amounts of the denser elements, discoverable, perhaps, 


by the spectroscope. These denser elements were to be the 
** elemental tars” or polymers of simple ones subjected to 
experiment. The experiment was to be varied in many 
ways 

This general proposition was described to several associates 
at the time it was thought out. Among these are several 
well-known workers such as C. P. Steinmetz, E. W. Rice, jun., 
Robert Shand and others. The plàn was recognised as a basis 


* See The Electrician, May 21st. 


for a possibly fruitful research. There was no opportunity to 
prepare for the wotk, and the idea was allowed to rest, in the 


hope that the future would yield the coveted freedom to under. 


take it. After two or three years the discovery by Röntgen 
of the peculiar radiation from the Crookes’ tube, led to the 
writer giving considerable time to investigation of the 
actions occurring, and probably as a consequence of the prior 
thought in relation to elemental dissociation, the idea came 
that in the Crookes’ bombardment stream the conditions, 
upon collision with the platinum anode, must represent those 
of an exceedingly high temperature of the gas. With certain 
exciting apparatus of great power it was found that the 
bombardment was so energetic as to heat in a few seconds an 
anode plate їп. thick and an inch square to intense glowing 
heat. Considering the small mass of the molecules of gas 
projected from the cathode, the velocity of their movement 
was seen to be extremely great if they were to convey the 
energy delivered in so short a time to the platinum anode. 
The layer of gas immediately in front of the platinum must, 
it appearcd, reach an extremely high temperature and 
represent in a measure the conditions sought for in the 
proposed experiment with the steel tube above described. 

The question arose—Could it be that the increase of vacuum 
was after all due to the formation out of the gas of small 
amounts of denser materials, or even that the elementary 
gases were decomposed at the high temperatures only to 
reform on cooling but with a small “ tarry” residue, so to 
speak, polymers, perhaps, or denser, non-volatile elements ? 
If this were so then the gas should eventually all disappear in 
the same way. It does disappear, but how? We have 
guessed, but may be mistaken. We need to know more 
of it. 

Considering these matters it occurred to the writer that a 
cause for the production of Rontgen rays might be found if 
the elements were dissociated into simple or more primordial 
matter. Taking the view, which has much to support it, 
that in the spectrum of ordinary heat and light we find all 
those rates of electric oscillation which characterise vibrating 
molecules or the atoms of elements composing them; that 
they set up waves in the ether because the ether is essentially 
electromagnetic; that the great rigidity of the ether so 
opposed to its apparent extreme mechanical mobility is after 
all only a chemical or electromagnetic rigidity, bearing no 
proportion to its mechanical properties, any more than the 
ordinary fluidity of a chemical compound bears to the chemical 
stability of the compound, we arrive at an interesting suppo- 
sition respecting the Röntgen ray emanation. If the residual 
elementary gases are broken up into simpler and finer matter 
within the area of the bombarded spot, the normal electromag- 
netic rates of vibration of that finer matter should be far higher 
in pitch or of shorter wave lengths than $n the case of the 
ordinary spectrum. According to this view there would 


be no oscillation so slow as ordinary light originating 


in the finer matter dissociated from the elements at 


the exceedingly high temperatures represented by the col- 


liding molecules or atoms immediately at the front of the 
platinum anode. All the wave lengths emitted as normal to 
the new forms of matter, only existent at the highest tem- 
peratures, would be of the Réntgen ray order, and a spectrum 
of such rays might characterise the matter present, as the 
ordinary spectrum does the low temperature combinations. 
But absence of diffraction and refraction effects thus far are 
formidable obstacles to such analysis of these higher pitch 
rays. 

The absence of the lower or Hertzian waves from sunlight 
probably depends on there existing no molecules or atomic 
aggregations in ordinary matter which can possibly vibrate 
electrically at such low rates. Soin the hot primordial matter 
no ordinary light waves need be generated, but only the 
higher order known as Réntgen rays. The latter are the 
normal vibrations occurring in such matter. The spectroscope 
cannot help us in the analysis of these higher waves and the 
forms of matter giving rise to them. Further, if in the 
universe some of the hotter nebulz contain this ultra-elemental 


matter the eye will not discover it, and the air around the 


earth is too absorptive for these higher rays to penetrate it 
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and reach us. А fire mist of primordial matter must 
remain invisible until some part cools sufficiently to form 
aggregations which we call elements, which are, perhaps, only 
extremely stable forms resembling in stability most of our 
known compounds at near absolute zero, 

Admit the possibility of the view here expressed as а specu- 
lation merely, and it follows that there may be stars so hot 
interiorly as to possess only an outside layer of elements in 
the ordinary sense, while farther down within them are the 
black depths which shine only with the higher rays. Our sun 
has a low density, and if its interior, not subject to radiation 
loss, be of very much higher temperature than its exterior 
cloud of ordinary elements, a rift in the cloud might let out 
Rontgen rays which would produce electrical disturbances in 
the earth's outer atmosphere. Again, the mystery of the sun’s 
supply of heat would be in part resolved. The heat given 
out in the formation of ordinary chemical compounds may be 
relatively very small compared with that yielded during the 
condensation of the ultra-elemental matter assumed, into 
ordinary forms called elements under very powerful chemical 
or electrical forces. One can then conceive of a real photo- 
sphere surrounding the sun and begin to understand the 
meaning of those tremendous outbursts of activity connected 
with prominences and spots. Ordinary elementary forms 
arising by combination and cooling in the outer solar layers 
would precipitate themselves into the hotter dark interior to 
be violently decomposed, and this would occur over and over 
again until the interior temperature was too low for it. 
Should the action become rhythmic we may begin to under- 
stand sun spot periods or stellar variability. 

These ideas are not scientific in the limited sense ; they are 
the result of imagination allowed free scope in dealing with 
imperfect data. The whole fabric must stand or give way 
according to fitness in the light of advancing knowledge of 
real facts. The history of science and invention shows that 
progress often depends upon a fortunate leap in the dark, and 
that no harm can come from consideration of many suggested 
hypotheses in a field where so little is known. To forewarn 
is to forearm, even if the final result is to expose a fallacy. 
If the writer succeeds in drawing attention more than ever to 
such a fruitful field of research as the Crookes’ phenomena 
furnish, he will be satisfied. The conviction cannot be 
escaped that we have in them the opening of а new era in 
physical science, an extension of limits, a new chemistry 
perhaps. 


THE DERI COMBINED ALTERNATING AND CON- 
TINUOUS-CURRENT SYSTEM FOR ELECTRIC 
TRAMWAYS. 


(COMMUNICATED. ) 


It has been found that from practical considerations a 
higher pressure than 500 to 600 volts is unsuitable for 
electric railways, and in consequence it is only in some 
exceptional cases that electric lines have extended to more 
than some six miles from the power-station. If cheap water- 
power at a distance is to be used to drive a large system of 
tramways, continuous current at the above pressure does not 
suffice, and a transformation from alternating to continuous 
current is necessary. But this increases the initial cost, and 
also renders the working uneconomical, with the result that 
the use of water-power for electric traction purposes is only 
sporadic at present. These difficulties are overcome by a 
system devised by Herr Max Déri, which enables high-pressure 
currents of one or more phases to be led straight from the 
high-pressure line to the car. This system is not only advan- 
tageous in cases where cheap water-power is to be used from 
a distance, but also for any extended tramway or railway 
network, on which the use of high pressure would be advan- 
tageous. It has also a useful field in connection with single 
and polyphase combined light and traction systems. 

The reason that alternating current has hardly ever been 
employed for traction purposes lies in the peculiarities of the 
alternating-current motor. Although this machine is mechani- 
cally stronger in its design than the continuous-current motor, 


it does not work advantageously at the varying speeds neces- 
sary in traction work. Herr Déri’s system not only enables 
alternating-current motors to be used under their most favour- 
able conditions, but also includes the use of buffer batteries," 
which have been so much recommended of late. The following 
is the principle employed: | 

Single or polyphase alternating currents are led to the line- 
conductor, either directly or through stationary transformers. 
Whether the conductor be overhead, underground or on the 
surface is immaterial to the system, but it should be men- 
tioned that its continuity may be broken at any places where 
it is troublesome to maintain it, such as at points and cross- 
ings, within stations, &c. Connection is made between the con- 
ductor in the usual way. Each car or train is equipped with 
an alternating-current motor and a continuous-current machine 
that can run as dynamo or motor. The two machines may be 
mounted on the same axle or combined as a motor-generator, 
or some of the axles can be fitted with alternating and the 
others with continuous-current motors. The alternating- 
current motors receive current from the line, and the con- 
tinuous-current machine is connected to a battery of accu- 
mulators carried by the car. The axles of the car or of the 
train perform, as it were, the duties of a countershafting, 
and the motors are thus an alternating continuous-current 
aaa and furnish continuous current to charge the 
cells. 


When, as on descending gradients, the power put into the 
alternating-current motor more than suffices to drive the car, 
the continuous-current machine runs as a dynamo and charges 
the cells, When ascending an incline the power required is 
more than the available power of the alternating motor, and 
the battery drives the continuous-current machine as motor. 
In places where the continuity of the line is broken the battery 
suffices to drive the car until the line is reached again. As the 
car can thus be started without the use of alternating current, 
one can use stngle-phase alternating current direct from the 
line. Although single-phase motors will not start under load, 
it a well known that they work perfectly on reaching a certain 
speed. | 

"One must not think that the use of two motors means a 
complication or greater outlay in comparison with the usual 
continuous-current arrangement, except in the rare case when 
a single motor suffices for the propulsion of the car. The 
efficiency of the motors under the greatest load that occurs 
must be considered, this load being, as a rule, many times ав 
great as the mean load. In the system under consideration 
the alternating-current motor is more or less continuously 
working on its mean load, and the continuous-current motor 
works when a greater driving power, usually only transitory, 
is required. As a rule, therefore, the size of the two motors 
together need not be any greater than the size that would be 
required for ordinary continuous-current working. 

As far us the switching apparatus and controller is con- 
cerned, no appreciable complication need be anticipated, for 
it is, as in the usual system, chiefly the continuous current 
that has to be regulated, a simple automatic regulator, which 
will be referred to in greater detail presently, effecting the 
regulation during normal running. It may be mentioned 
here that a controller for a shunt motor has a much simpler 
construction and action than the type usually employed for 
series motors. The great advantage of Déri's system of 
regulation is that the alternating-current motors are working 
under a fairly steady load at their best efficiency, and at the same 
time the use of a shunt-motor connected to accumulators enables 
energy to be stored that would otherwise have been wasted. 
The cells act also as a buffer-battery, maintaining the 
demand for current from the machines steady and allowing 
them to be worked most economically. . The capacity and 
weight of the battery can be relatively small, however, as 
the chief current it has to deliver is for the starting of the 
cars. | 
The connections (with the controller omitted) are shown in 
the figure. They are from a project of an electric locomotive 
with four axles, to be worked by three-phase currents. LLL 
are the line conductors, W the alternating-current motor, 
G the continuous-current motor, M. its field-magnets, B the 
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battery, A the automatic regulator, R the regulating resistance, 
and V the switches for the two circuits. The automatic 
regulation of the system is apparent from the diagram. Its 
action is to keep the strength of the alternating current 
between fixed limits, and at the same time the E.M.F. or 
opposing E.M.F. of the continuous-current machine is so 
varied that the battery is charged or discharged according 
as the electrical power of the alternating current is in 
excess or falls short of that required by the car. In 
the automatic regulator devised by Herr Déri, the alternating 
current passing through it to the motor tends to turn an 
armature against the force of a spring. The turning of this 
armature turns the arm of a liquid resistance rheostat and 
increases or decreases the resistance in the field circuit of the 
shunt motor. A small change in the speed of the alternating 
current motor occasions a relatively large change in the current 
through it, and by means of the automatic regulator this 
current is kept constant by alteration in the excitation (and 
therefore the E.M.F.) of the continuous current motor, and 
thus increases or decreases the load on the alternating motor. 
In the example. shown on the diagram, the exciting circuit is 
only connected to half the battery, so that the excitation is 
not affected when the battery is divided into two parallel groups 
for starting and braking. 

During running the speed of the continuous-current 
machines and the strength of the continuous current is 
regulated in the usual way by a controller. This controller, 
which also acts on the shunt coils of the motor, is chiefly used 
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in starting and stopping, and the switching on and off of the 
alternating current and the braking is also affected by it. 
Under the circumstances described the well-known advantages 
of a shunt-motor for tramway work will have full effect. The 
difficulty in making use of these advantages under ordinary 
circumstances has been that shunt-winding for a pressure 
of 500 volts could not well be carried out on machines of the 
size usually employed. In this case, however, the E. M. F. of 
the battery can be made comparatively low (100—200 volts). 
The combination of the shunt-motor and battery make, more- 
over, an excellent braking arrangement, it enables a large part 
of the kinetic energy of the moving train to be recovered on 
stopping, and permits of the employment of an exceptionally 
high torque for starting, ќе. | 

In the case of new tramway systems it is desirable to use a 
low periodicity, so as not to cause any troublesome induction 
effects in telephone circuits. The worst disturbing effects, 
viz., those caused by the shaking of the brushes, would at all 
events be entirely absent. Again, the current flowing from 
the line to the car when it is running does not vary as much 
in this system of regulation as in the usual system, and the 
places where large variations in the current occur are at fairly 
wide intervals. The effect of earth currents is reduced to a 
very small quantity. By the use of several transformer 
stations the return circuit is greatly shortened, and, where it 
is deemed necessary, copper feeders to the return circuit are 
added. There are of course no electrolytic effects on alterna- 
ting current circuits, 
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PHYSICAL SOCIETY. 


—— 


At an ordinary meeting of the Physical Society, on Juni 25th 
Mr. Shelford Bidwell, President, in the chair, a Paper by Mr. 
SUTHERLAND, on i 


“A New Theory of the Earth's Ma;netism, ' 
was taken as read. 


Dr. KUENEN described some 
“ Experiments on Critical Phenomena.” 
A Paper by Dr. Barron, on 


“The Attenuation of Electric Waves in Wires,” 
was taken as read. 


Mr. С. К. С. SEARLE read a Paper on 

“The Steady Motion of an Electrified Ellipsoid.“ 
The first part of the investigation is printed in the Phil. Trans. 
It contains the principles required in the solution of problems 
with respect to moving electrical charges. The second part 
now presented to the Physical Society dealt with the motion 
of a charged ellipsoid. The treatment is entirely mathematical. 
When any system of electric charges moves with uniform velocity 
through the :ether the electromagnetic field, referred to axes 
moving forward with the charges, can be completely defined 
by means of a quantity of which the electric force and the 
magnetic force are simple functions. Another vector concerned 
in the problem is the mechanical force experienced by a unit 
charge moving with the rest of the system. A distribution 
of electricity on the surface cf a charged body, such as to 
give zero distribution at all points inside the suface, is an 
equilibrium distribution. Since the mechanical force vanishes 
inside the surface, it is shown that on the outside of the surface 
the mechanical force is perpendicular to the surface, and the above- 
mentioned function is constant over the surface, and the distribution 
on an ellipsoidal is the same for motion as for rest. When a charged, 
sphere is at rest it produces the same effect as a point-charge at its 
centre. Ifthe sphere is in motion it produces the same effect as an 
uniformly charged line whose length bears to the diameter of the 
sphere the same ratio as the velocity of the sphere bears to the 
velocity of light. When the sphere moves with the velocity of 
light, the line becomes the diameter of the sphere ; the same is 
true for an ellipsoid. At the velocity of light, the charge on any 
surface is jn equilibrium, whatever the distribution. The force 
between two charges moving with the speed of light is zero. The 
lines of electric force for a charged sphere in motion are not radial, 
they form a series of hyperbolas. e author proceeds te calculate 
the total energy possessed by.an ellipsoid when in motion along its 
axis of figure. Expressions are given (1) for the energy of a 
Heaviside ellipsoid ; (2) for a sphere ; and (3) for a very slender 
ellipsoid. 

Prof. PERRY said the Paper would help to solve many problems con- 
nected with the effect of the rotation of the earth upon electrical surface 
charges. An expression might be found for the mechanical and magnetic 
forces due to the motion of a change at any point of the earth's surfacc. 
At the equator a point moves at different velocity at mid-day to ite mid- 
night velocity ; it may now be possible to determine the magnetic and 
mechanical effects due to electrical charges at equatorial points. 

Mr. BLAKESLEY asked whether, in calculating the mutual action of 
two charged particles proceeding at the velocity of light, it was assumed 
that the lines of motion were parallel ? 

Mr. SEARLE said he had always considered parallel lines of motion ; he 
could not say whether the force would be zero in any other case. The 
results arrived at in the Paper could be applied to problems connected 
with distributions of terrestrial charges. 

The PRESIDENT proposed a vote of thanks to the author; tho 
meeting then adjourned until November. 
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THE INFLUENCE OF SYNCHRONOUS MOTORS ON THE 
POWER-FACTORS.OF THREE-PHASE CENTRAL 
STATIONS.* 


á Р 
BY К. KLASSON. 


The troublesome phase-shifting in three-phase central stations, 
which have to supply current to several lightly-loaded synchronous 
motors, is well known, and over-excited synchronous motors have 
more than once been suggested as a remedy. In view of the im- 
portance of this question, the following experiments may be found 
of interest :— 

The three-phase central station of the royal powder factories of 
Ochta, near St. Petersburg, where I made these experiments, has 
а very poor power-factor during the day-time, for then nothing but 
motora are connected to the mains, and some of these are frequently 
very lightly loaded. The power-factor at that time drops to 
0:65 —0:60, and sometimes even lower. I had not any special 


* From the Elektrotechnische Zeitschrift of May 13, 1897, 
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Table I.— Maximum output of the Generator, 120 kilowatts ; marimum output of the Rotary Transformer, 24 kilowatts. 


* External high-pressure circuit Exciting circuit. xx 
5 — — — Kexol'tions 
ет | r minute 
i f „ Remarks, 
& | Volts. Amps. the kilow’tt! kilo. | Per Volte. Amps. Watts of шше шш 
zi meter. |watts.| cent. output. | СУ пашо 
a 2,050 27:5 ` 60 97:7 | 61:2 | 68:5 | 195 | 1,555, 2°22 434 Rotary transformer excited with 2:5 amps, (normal excitation) 
b | 2,025 | 22:0 60 "IT2| 775 | 633! 180 1,140 190 410 T » 2:5 amps. (measuring instrumenta 
с |2010| 35 60 11170 | 51:2| 700 | 200 | 1,400 2:35 441 7 s: 1:5 amp. feeder. steady). 
CRT !!!!i!T!emßf ⁵dàyà1dddd d : . ыы: MM, 
Table II.— Afurimum output of the Generator, 120 kilowatts; maximum output of the Rotary Transformer, 24 kilowatts. 
П | 2,000 31°75 | 45 1100 | 41-0 69°0 | 19:0 1,310! 2:92 441 ! Rotary trausformer excited with 2:5 amps. (normal excitation). 
b 2025 170 48 ' 600 81:0! 610 | 170, 1,035 216 415 е = 4:5 amps. (instruments all steady). 
Table III.—Maximum output of the Generator, 175 kilowatts; maximum output of the Rotary Transformer, 24 kilowatts. 
а | 2,005 525 | 80:8 | 1122 | 720 | 555 29:75 1,645 | 2:04 | 300 | Rotary transformer excited with 2:5 amps. (normal excitation). 
b | 2,090 24:2 | 83 875 | 950 | 5588 292 1,570 1895 4:5 amps. (ammeter unsteady). 


synchronous motors at my disposal, but instead two synchronous 
three-phase continuous-current transformers, used at night-time for 
the arc lamps. The two generators in the station are of the 
Schuckert pattern. One is of the type known as W.J. 120, and 
gives 33:8 amperes at 2,050 volts and 428 revolutions, and the 
other, W.J. 175, gives 50 amperes at 2,050 volts, and runs at 300 
revolutions per minute. They are driven by turbines through rope 
and belt gearing. The exciters are directly coupled to the dynamo 
shafts. The synchronous motors are by Siemens and Halske, and 
most of them run day and night. During the day the smaller 
generator would suffice to drive them if the power-factor were not 
во low. At night the lighting of the factory has to be added, and 
then even if cos ф were unity the smaller generator could not cope 
with the load. The Schuckert three-phase to continuous-current 
transformers are each over three miles from the central station, 
being connected to it by a 3mm. (No. 11 S. W.B.) overhead wire. 
They are used for charging the accumulators and lighting the arc 
lamps. The high-pressure three-phase current is transformed down 
in а special transformer to 70—73 volts, and is then led into the 
armature of the rotary transformer by three contact rings. The 
continuous current at 120 volts is tapped from the other side of the 
armature. This transformer is first run up to synchronism by cur- 
rent from the accumulators, and is then switched in. At the same 
time the separate excitation is replaced by self-excitation. 

The normal exciting current at no-load is 2:0 amperes for tho 
24-kilowatt (120 volts and 200 amperes) rotary transformer, and at 
this excitation the power-factor of the transformer is nearly 100 per 
cent.; but, on the slightest alteration being made in the exciting 
current, the wattless component rises very quickly, and when the 
shunt-coil resistance is short-circuited and the exciting current is 
4:5 amperes, this component amounts to 280 to 300 amperes. The 
same occurs on diminishing the excitation; but then shifting of 
the phase is positive, while before it was negative. Table I. shows 
this very clearly. During experiment a the transformer was 
normally excited; during experiment b under-excited ; and during 
experiment c over-excited. It is seen that the effect on the central 
station is considerable. I must here mention that the readings of 
the direct-reading kilowattmeter can only be taken as approxi- 
mately accurate; the scale divisions are small, and a change in load 
of 1 or 2 kilowatts can only be read with difficulty. The tables 
give the mean values of repeated readings, which only differed a 
few per cent. from one another. 'To obtain as much shifting of 
phase as possible, and to make the effect of the rotary transformer 
clearer, I connected up during ordinary working conditions another 
100-kilowatt (stationary) transformer loaded only with one 65-H. p. 
asynchronous motor. In addition, for the second series of experi- 
ments (Table II.), two more 10-H.P. motors running light were 
switched in; this explains the extremely low power-factor (41 
per cent.). 

The behaviour of the generator and the rotary transformer was 
the same in every experiment, and the following was the order of 
events: Аз the shunt resistance of the unloaded transformer was 
gradually short-circuited, the current in the secondary circuit rose, 
as has already been stated, to about 300 amperes. At the same 
time the output of the generator in the central station altered, the 
volta rising from 2,000 to 2,200 (in the second series of experi- 
ments to 2.300), while the flow of water to the turbine was not 
altered.“ The output of the generator rose during this time by 
from 3 kilowatts to 5 kilowatts, while the amperes fell considerably, 
the number of revolutions of the turbine diminished, and within 
limin. to 2min. stability was again reached, the pressure dropped 
again, but remained 25 to 50 volts higher than before. The kilo- 
wattmeter also went back, but owing to the small size of the scale 


During the whole of these experiments the flow of the water was 
never changed, and the level of the water showed no variation, 
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divisions, it was difficult to see if the readings agreed perfectly. 
The efficiency of the generator rose, as the excitation was much less. 
When the excitation of the rotary transformer is diminished, the 
order of events is reversed. The volts drop at once from 2,000 to 
1,800, as the current increases, the kilowattmeter shows a barely 
perceptible diminution of the output, and after about 2min. 
the former conditions are regained with a higher turbine speed, and 
a corresponding increase in the power expended for the excitation 
of the generator. 

It must also be mentioned that experiments I. and II. were made 
with the smaller (120-kilowatt) generator, and the experiments III. 
with the larger (175-kilowatt) machine. The effect of the same 
rotary transformer on the small generator is considerably greater 
than on the large one, and in the last case it was much more 
difficult to read the instruments, as the ammeter needle was 
constantly on the move. When the 120-kilowatt machine was used 
the ammeter reading was quite steady. In any case it seems that 
to every generator there must be а corresponding synchronous 
motor of a certain size, by the use of which a power-factor of highest 
value is obtained for the smallest expenditure of power. 

When the rotary transformer was separately excited, the same 
phenomenon took place ; on a smaller scale, however, as the terminal 
pressure remained: constant at 110 volts when separately excited, 
while when self-exciting it rose to 135 volts on the shunt-coil 
resistance being short-circuited. 

I consider it advantageous to over-excite the rotary transformer 
when it is running light during the day-time. This especially if 
the power-factor is poor, as, for instance, in cases Ila. and Ic., 
where the currents from the generator had almost reached its per- 
missible limit at 45 and 60 kilowatts of load. To have loaded 
the generator further would have been hardly possible, in con- 
sideration of its rise in temperature and the necessary exciting 
current, as the number of revolutions of the dynamo would have 
had to be increased, and, in consequence, the motor would have 
attained too high a speed. The experiments described show that 
by the use of a synchronous motor the output of the generator is 
considerably increased, and that, ceteris paribus, the loss in the 
conductor can be diminished. 
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INTERNATIONAL TELEGRAPHY. 


The alterations made in the Jnternational Telegraph Convention 
and Service Regulations last year at Budapest, and certain reduo- 
tions of tariffs, came into force on July Ist. The following are the 
principal changes which affect the public :— 


The compulsory use of the **duly augmented " official vocabulary 
is postponed to ‘‘a date to be fixed by a future conference." The 
text of a telegram may be omitted. In plain language telegrams 
each word is counted for as many telegraphic words as it contains 
at the rate of 15 characters, in place of 10 hitherto, according to 
the Morse alphabet, plus one word for any excess. In cypher 
language five figures are now counted as a group in place of A eae 
formerly. In countries where the value of the money varies owing 
to fluctuations of exchange the equivalent of the franc set out in the 
Service Regulations is, in case of considerable change, modified by 
taking as a base the mean equivalent of a franc during the pre- 
ceding three months, provision being made for the notification and 
fixing of a date from which the new rate takes effect. 

Oa presentation of a claim for refund a reclamation fee of 50.. 
for a European telegram and of 2fr. for an extra- European telegram 
may be charged to the applicant. When a claim has been admitted 
by the Administrations concerned the fee, if charged, is returned 
to the applicant, as well as the charge to be refunded for tho tele- 
gram by the sending oftice. 
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The following shows the old and new rates per word where 
alterations have been made :— 


/7— Rates. — Rates. 
New. Old. New Old. 
EUROPE :— s. d. s. d. 8. d. 8. d. 
Azoren O 9... 0 10 Arnica (Continued) :— 
Gibraltar 0 83... 0 44 Principe 7 0.."7 1 
Greece — Main- | St. Thomé 6 6...6 7 
land & Islands 65... 0. 7 Senegal ............ 1 5...1 6 
Portugal ......... 0 354... 0 44 Sierra Leone ...... 5 5...6 9 
GC 54.0 4 AslA:— 
Ar RICA (North) :— China —- Macao. 5 9...7 6 
Tangier ............ 5..0 6 „ other places 5 6... 7 0 
Ipoli ао 84... 1 1 Corea ............... 10 5..13 2 
AFRICA (W. Coast & Formosa uu dd 6 6...8 0 
Adjacent Islands :— Japan (vid “ East- 
Bathurst ......... 4 7 *. 8 11 ern” or Indo“) 7 9 ..10 8 
Benguella ......... 9 9..910 Japan (vid Great 
Bissao & Bolama 4 6...4 7 Northern”) ...6 2... 8 0 
Bonn 8 5..9 3 Persia (Bushire).. 1 9 ... 2 5 
Brass ............... 710..9 3 Phillippine Islands8 7...9 0 
Cameroons ...... 8 5 .. 9 10 Russia in Авіа — 
Canaries 0 9...0 10 Ist Region 1 0...1 8 
French Guinea— 2nd Region. 1 5... 2 7 
onakry ......... 6...4 7 StraitsSettlements 
Gold Coast— — Penang, Singa- 
Accra 6 5..8 0 pore, Malacca, & 
Other stations. 6 5...8 2 Native States.. 4 6...5 0 
Ivory Coast Siam, vid Moul- 
Grand Bassam.. 5 0... 5 1 mein 5 10 .. 4 6 
Other stations. 5 2. 5 5 | AUSTRALASIA :— 
Lagos 7 1...8 10 New Caledonia... 5 9 ..10 1 
Lo«anda 8 6...8 7 Queensland ...... 5 1... 9 Б 
CORRESPONDENCE, 
— 9 
TELEGRAPHY IN 1837. 
. TO THE EDITORS OF THE ELECTRICIAN. 


„Sins: It is surprising to read on p. 276 of your issue of 
June 25th that “Їп 1887 telegraphy was unknown, 
for it was only in 1838 that Ampére suggested making a tele- 
graph with one wire for each letter of the alphabet." Ampére's 
suggestion was made in 1820, and Cooke, in 1837, laid а 5-wire 
underground telegraph from Euston to Camden, which was 
used for many years. Many specimens of this wooden line 
exist, and one was inserted by Mr. Fleetwood in the circuit 
used by the Queen to signal her message to her people from 
Buckingham Palace on Jubilee Day. The invoices submitted 
by William Cubitt, the contractor, and paid by the London 
and Birmingham Railway Company, in September, 1837, 
under the certificate of Charles Fox, are in tho possession of 
his sons, Sir Douglas and Mr. Francis Fox. They will be 
published in the next number of the Proceedings of the 
Institution of Electrical Engineers.—Yours, &oc., 
W. Н. Preece. 

[The author of the article is very much obliged to Mr. 
Preece for his correction, and for the very interesting informa- 
tion his letter contains. Theories, not applications, were the 
main purpose of the article, and so many contemporary 
authorities were consulted that he is unable to find out 
whether it is the authority that is in error or whether, as is 
very possible, it is the note taken from the authority and 
which was reproduced in the article.] 


VESTRIES AND THEIR WIRING RULES. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: I write to inquire whether there is any authority, 
County Council, or Board of Trade, or other, which will 
compel a vestry to conform to the regulations which it has 
itself put forward respecting the proper insulation-resistance of 
house installations. A case has recently come under my 
notice where the engineer of a London vestry has connected 
to the mains a house, the insulation-resistance of which was 
under half a megohm, when, by the printed regulations it 
ought to have been at least 34 megohms. Such proceedings 
put a premium upon shoddy wiring, and must ultimately 
bring discredit on electric lighting. I enclose my card, 
and am А liàTEPAYER. 

[The all-powerful Board of Trade would appear by Clause 41 
of their latest regulations to have power to.compel a vestry or 
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any other ‘‘ undertaker” to give the go-by to “shoddy ” 
wiring, inasmuch as it is there laid down categorically that 
** The undertakers shall not connect the wires and fittings on 
а consumer's premises with their mains unless they are 
reasonably satisfied that the connection would not cause & 
leakage from those wires and fittings exceeding one ten- 
thousandth part of the maximum supply current to the 
premises .’ ‘As it may be presumed that a vestry 


| would not draw up rules permitting of a standard of insu- 


lation lower than that laid down by the Board of Trade, and 
would not be allowed to do so if it wanted to, one may con- 
clude that when rules prescribe 84 megohms an engineer has 
no right to connect up when less than half a megohm is 
obtained. On the other hand, if the vestry standard be higher 
than that of the Board of Trade, one may perhaps assume 
that the engineer knew what he was about in this particular 
instance.—Eps. H.)] 


— — — ib — — — — 


AMERICAN NOTES. 
(FROM OUR OWN CORRESPONDENT.) 
New York, June 18, 1897. 
Convention of the National Electric Light Association.— 
Last week the National Electric Light Association met at 
Niagara Falls for its annual convention. The attendance was 


| large and the character of the Papers read unusually interesting. 


Perhaps the most valuable feature of the discussions which were 
held was the thorough ventilation of the Wright demand-indi- 
cator system of charging for electric current. Mr. Wright’s Paper 


| precipitated a discussion which lasted through nearly the whole 


of a day’s session. This developed the interesting fact that 
many large American stations are now using this system in a 
modified form, and that many more are likely to make use 
of it in the immediate future. In fact, the discussion was 
rather regarding the best ways and means to put the Wright 
system into use than regarding the absolute merits of the 
system, which were practically taken for granted. A com- 
mittee appointed last year for the purpose of devising a 
method for standardising the candle-power of incandescent 
lamps made its report, and suggested a number of exccedingly 
practical and reasonable methods of tests. A feature of the 
convention was the entertainment of the delegates by the 
various electrical industries which have centred around 
Niagara Falls, all of whom threw open their plants for the 
inspection of visitors. 

The Convention of Independent Telephone Companies. — 
This seems to be convention time in America. The indcpen- 
dent telephone interests, by which is meant those in opposition 
to the Bell Company, are about to hold a convention at 
Detroit, which will probably be very largely attended. It is 
anticipated that at this meeting some general plan of action 
will be formulated by these companies, and that they will 
agree upon some method of future operations looking to their 
unification. This measure is necessary on account of their 
perilous legal status since the decision concerning the validity 
of the famour Berliner patent, and expedient because of the 
building of many intercommunicating lines from exchange to 
exchange. 


LEGAL INTELLIGENCE. 


Taaffe v. Dublin Southern District Tramways Company. 


At Dublin, on Saturday last, before the Lord Chief Baron and a special 
jury, Edward Taatfe, publican and hardware merchant, Upper George's- 
street, Kingstown, sought to recover from the defendant Company 
compensation for loss and damage suffered by him as a trader in 
consequence of the alteration made in the levels of the streets aud 
footpaths by the defendants in the construction of their tramway 
lines. The plaintiff alleged that on various days and at divers 
times in 1895 and 1896 the Company and its workmen wrongfully 
lowered the road and the footway in front of the plaintiff's premises, 
thereby obstructiug and interfering with access to and egress from the 
premises, and lessening the support to and impairing the foundations 
of his premises. The plaintiff alleged that in consequence he was injured 
in his trade and business, and he claimed £2,500 damages as compensation. 
He also sought an injunction to restrain the Compauy from continuing or 
repeating the injury. The Company denied the acts complained of, 
and pleaded that under the provisions of the Dublin Southern Dis- 
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trict Tramways Provisional Order and the Acts of Parliamant incorporated 
with it, they were authorised to alter the levels of the street referred to. 
They further pleaded that prior to the performance of the acts complained 
of the control and maintenance of the streets were vested in the Kings- 
town Commissioners, as the road authority, and that the lowering of the 
level of the streets complained of by the plaintiff was done under the 
authority and by the direction of the Commissioners. They also pleaded 
that the acts complained of were done by leave of, and with the knowledge 
and acquiescence of the plaintiff. In summing up the Lord Chief Baron 
said that the tramway company, in altering the levels of the streets, could 
not be justified either under their Order in Council or as acting under 
the authority of the Commissioners of Kingstown, and in his opinion they 
had no right to interfere with the streets in the way they had done. Under 
the circumstances, however, he would not grant a mandatory injunction to 
compel them to remove their line, but he would direct an inquiry as to the 
damage sustained by the plaintiff. The jury, by the direction of the 
learned judge, found for the plaintiff with 6d. damages, and judgment was 
во formally entered. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbwry-court, Fleet- 
street, London : — 

SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 7s. 6d.; post free, 88. 3d ; abroad, 9s. 
About 1,300 pages. 

„THE POTENTIOMETER AND IT8 ADIUNOTS ”: A Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Ready in 
a few days. 

“ LOCALISATION OF FAULTS IN Exvectrio Lieut Marns.”—By F. С. 
Raphael. Price 5s., post free; abroad, 58. 6d. Now ready. Prospectus 
on application. 

** ELECTRIO Lamps AND ELrEcTRIO LIGHTING,” by Prof. J. A. Fleming 
M. A., D. So., F. R. S., is now ready. The book is handsomely bound, and 
full of original illustrations, designs, initials, &c. Price 78. 6d., post free. 
Prospectus post free. 

„Morrvx POWER AND GEARING FOR ELECTRICAL MAOHINERY.”—B 
E. Tremlett Carter, C. E., M.I.E.E. Now ready. Price 12s. 6d., post 
free; abroad, 13s. 6d 

LABORATORY NoTES AND FORMS.— With the above title we have ready a 
set of 40 El. mentary and Advanced Exercises for use in Electrical Engi- 
neering classes. New Edition now ready. These have been prepared by 
Dr. J. A. Fleming, and will be found of t service to Teachers, Denion- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3s. €d. per 
dozen net; in sets of any three, Is. net; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. €d. net. e complete 
set'of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 
A full prospectus sent post free. 

" SUBMARINE CABLE-LAYING AND RzEPAIRING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated: price 128. 6d. Now ready. 

"Tug Work or Hznrz."—By Dr. O. J. Lodge, with many original 
illustrations, Price 2s. 6d. net. 


Tenders Invited.— The Corporation of the City of Lincoln 
require tenders for the supply, delivery and erection of boilers, 
high speed engines, continuous current dynamos, pipes, pumps, 
motors, travelling crane, boiler economiser, storage batteries, main 
switchboard and instruments, cables, &c., details of which are set out 
in our advertisement columns. Specifications, &c., can be obtained 
at the office of Mr. C. S. Vesey Brown, city electrical engineer, 
Corporation offices, Silver-street, Lincoln, and tenders must be 
sent in to Mr. H. K. Hebb, Deputy Town Clerk, St. Peter's Church- 
yard, Lincoln, by noon of Wednesday, July 14. 

—— — —— From our advertisement columns it will be seen that 
the Dundee Gas Commissioners require tenders for the supply of 
copper strip. Specification and forms of tender from the City 
Electrical Engineer, Mr. Walter Н. Tittensor. Tenders must be 
lodged with the Clerk (Sir Thos. Thornton), City-chambers, 
Dundee, by Tuesday, the 13th inst. 
= The Corporation of Birkenhead invite tenders for the 
wiring and lighting by electricity of Woodside Ferry, Birkenhead. 
Some further particulars are given in our advertisement columns, 
and plans, &c., may be obtained at the Town Clerk’s office, or at 
the offices of Mr. James N. Shoolbred, M.Inst.C.E., 47, Victoria- 
street, London, S.W. Tenders must be sent in to the Town Clerk 
(Mr. Alfred Gill), Birkenhead, by noon of Tuesday, the 20th inst. 
Extension of Time.—The time for sending in tenders 
the Neath tramways has been extended to the 13th 
Tenders to the Town Clerk, | 
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Tenders Invited.— Tho Electrie Lighting Committee of the 
Corporation of S:. Helen's require tenders for the supply and 
erection of boiler and engine-house plant, switchboard and instru- 
ments, underground work, and transformer sub-stations in con- 
nection with the extension of the municipal оу works, 
Tenders to Mr. W. J. Jeeves, Town Clerk, by Tuesday, July 20. 

The Metropolitan Asylums Board require tenders for 
the supply and running of mains and for the wiring of the nurses’ 
quarters now in course of erection at the North-Western Fever 
Hospital, Haverstock-hill, London, N.W. Tenders have to be 
sent in by 11 a. m., Thursday, July 8, to the Clerk to the Board, 
Mr. T. Duncombe Mann, Norfolk House, Norfolk-street, Strand, 
London, W.C. | 

The Electric Lighting Committee of the Leyton 
District Council invite tenders for the supply of stoneware 
conduits. Tenders to the Clerk by July 5. 

——— The Corporation of South Shields invite tenders for 

the supply and erection of boiler and boiler mountings, pumps and 
accessories. Tenders to the Town Clerk by July 9. 
The Corporation of Glasgow invite tenders for the 
supply of copper rods, small cast-iron covers, gun-metal terminals, 
brass grip boxes and stoneware insulators. Tenders to the Town 
Clerk (Sir J. D. Marwick) by the 5th inst. 

———— It bas been decided by the Directors of the Victoria 
and Albert Hotel Company (Limited), Torquay, to light the hotel 
electrically. Copies of specifications, &c., can be seen at the office 
of the Secretary, 10, Strand, Torquay. Tenders must be sent in 
by July 7. 


The Mairie of the Commune of Jassy (Roumania) invite 
tenders for the concession (for 40 years) for the construction and 
working of a system of tramways in the district. Tenders must 
be in by Sept. 18. 

Tenders Accepted.-—The St. Pancras Vestry have received the 
following tenders for the supply of 100 arc lamps and switchboard :— 


Arc Lamps. 
Crompton and Co. (accepted) ........... £799 19 8 
Brockie-Pell Arc Lamp (Limited) ........................ 810 0 O 
Drake and Gorham (Jandus lamp) . 700 0 0 
Switchboard. 
Electric Construction Company (accepted) ... ........... £70 0 0 
Edison-Swan and Companßn . .. 92 0 0 


The tender of Mr. E. Goode has been accepted by the 
Hull Corporation for the brick work of the new electricity station 
buildings at £4,398. 12s. 10d. Five tenders were received for the 
steel roofs, tanks, &c. These tenders ranged from £851. 2s. 3d. 
to £1,027. As the two lowest tenders were not ocompanied by 
the requisite sureties the Chairman and Deputy-Chairman of the 
Committee were authorised to deal with the matter as they thought 


best. i 

The Leith School Board have accepted the tender of 
Messrs. Cox-Walkers for an electric light installation at the Leith 
Academy, for £1,372. 10s. 

The Hoylake and West Kirby District Council have 
accepted the tender of Messrs. Brewer and Brunt for the wiring 
of the public offices for the sum of £79. 

Appointments Vacant.—The District Council of Morecambe 
invite applications for the appointment of Resident Electrical Engi- 
neer, to take charge of and manage the electricity works about to 
be erected. The salary is £175 per annum. Some particulars will 
be found in our advertisement columns, and further information 
will be supplied by Mr. John Bond, surveyor to the Council, to 
whom applications must be delivered not later than July 8. 


—— —— The Committee of the Shoreditch (London) Municipal 
Technical School invite applications for the post of Instructor in 
electrical fitting (wireman’s work). Some particulars will be 
found in our advertisement columns, and applications must be sent 
in to Mr. Walter E. Degerdon, superintendent, 35-37, Hoxton- 
street, London, N., by July 9th. 

The Electricity Department of the Vestry of St. Mary, 
Islington (London), require an experienced Canvasser. Salary £3 
per week and commission. Some particulars will be found else- 
where, and applications must be sent in to the Electrical Engineer 
(Mr. Albert Gay), 50, Eden-grove, Holloway, N., by noon of 
Tuesday, the 13th inst. 

— —— The Electricity Department of the Leyton District 
Council will receive applications for the post of Engineer-in- Charge, 
to take entire control of an eight-hour day shift, &. Salary 
£1. 158. per week. As will be seen by an advertisement elsewhere, 
applications must be sent in to Mr. R. Vincent, Clerk to the 
Council, by Thursday morning, July 8th. 

Appointment. —Mr. C. Walmsley has been appointed secretary 
to the British Electric Traction Compsny (Limited). 

Plant for Sale.—The Committee of the Edinburgh Public 
Library have for disposal the whole of the electric plant used in the 
independent lighting of the library, including Robey loco. boilers, 
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Robey engines, Thomson-Houston arc and incandescent dynamos, 
screw-cutting lathe, &c. The Committee invite offers for this plant, 
which must be sent in to Mr. Hew Morrison, Clerk to the Com- 
mittee, by Thursday, July 8th. Some further particulars are given 
in our advertisement columns. 


Business Notices.—The Anglo-American Telegraph Company 
have opened new branch offices at 125, Bute-street, Cardiff. 


————— Messrs. Charles Jennings and Co., 90, Cannon-street, 
London, E.C., have been appointed sole agents for the United 
Kingdom by the Société Anonyme Usines Mouchel of Paris and 
Boisthorel, par Aube (Orne), France. The Société, which was 
established in 1772, manufactures high conductivity copper for 
electrical purposes, copper rods, wires, sheets, &c., and the works 
at Boisthorel, Aube and Tilliéres at present turn out annually 
upwards of 4,000 tons of copper, brass and alloys of copper. 

Messrs. Peto and Radford (Limited) have opened 
offices at 28, Victoria-street, London, S. W., where all communica- 
tions should be addressed. 


Dissolution of Partnership.—Messrs. Joseph Cordingly Wilson 
and Joseph Bastick, electrical and mechanical engineers, 27 and 29, 
Milton-street, Manchester, and Queen’s-street Works, Queen's- 
street, Denton (trading as Wilson and Bastick) have dissolved 
partnership. Debts bv Mr. J. C. Wilson. 


Liquidations.—The members of the Gas and Oil Engine and 
Dynamo Supply Company have decided to wind up the Company 
voluntarily. Mr. Edward Lintott, 1, Queen-square, London, E.C., 
has been appointed liquidator. 


——— In giving notice of intention to apply for release, Mr. 
С. S. Barnes (Official Receiver and liquidator in Woodhouse and 
Rawson United, Limited) reports that— 

“The пип appearing in the statement of affairs submitted by the 
Directors have proved, as regards assets, quite unreliable. The amount 
realised by the receiver for the debenture-holders, by whom the assets have 
been entirely administered, is at present £101,220. Is. ?d., and a further 
sum of £11,000 is expected to be recovered. As the liabilities on debentures 
amount to at least upwards of £166,000 16 is clear that there is no prospect 
of a surplus for unsecured creditors or shareholders. A public examina- 
tion of the Directors and officers of tbe Company was held, in the course 
of which the manner of the Company's formation and the conduct of its 
business were exhaustively inquired into. A case based on the evidence so 
ob ained was subsequently submitted to counsel, who advised that claims 
for & large amount, in respect of dividends improperly paid and otherwise, 
could be enforced against certain Directors and officers of the Company. 
The facts were then submitted to the debenture-holders, to whom the 
benefit of such claims accrued in the first instance; but they declined to 
allow the funds in the debenture action to be employed in instituting pro- 
ceedings for recovery. In the result, there being no funds available to 
enforce the clsims from any other source, the claims were sold, by the order 
of the Court, for a nominal sum to two debenture-holders in their individual 
capacity, and were subsequently compromised by them for an insignificant 
sum. The Official Receiver and Committee of Inspection regard this result 
as very regrettable in view of all the circumstances of the case.” 

Mr. A. H. Wildy, Official Receiver and Trustee in the 
matter of Arthur Shippey, electrical engineer, 13, King-street, 
London, E.C. (receiving order dated August 2, 1894), gives notice 
of his intention to apply for release. The Official Receiver remarks 
that ‘‘the £500 which bankrupt estimated would be produced from 
a claim on certain patents was an amount contingently payable on 
the formation of a company which, however, has never beon formed. 
It has been found impossible to realise anything from the ‘surplus 
from securities in the bands of creditors fully secured.’ These 
securities consisted mainly of shares in public companies or of 
charges on patents and inventions which, after exhaustive inquiry, 
were found to be of no realisable value to the estate." 


— ——— A meeting of the creditors of the Indestructible Ignition 
Tube Syndicate, Limited, will be held in Room 21, Winchester 
House, Old Broad-street, London, E.C., on Thursday, the 15th 
inst., at three o'clock. 


Composition.—At the London Bankruptcy Court, on Wednesday, 
Mr. Registrar Gifford made an order approving а scheme for the 
puro of & composition of 15s. to the creditors of George 

ngfield Beasley, electrician, 14, Sunderland-terrace, Bayswater, 
London. Debtor failed in November, 1896, with liabilities 
amounting to £565 and assets valued at £320. 


Charges for Current.—The County of London and Brush Pro- 
vincial Company announce that they have adopted the demand 
indicator system of charging for energy, and that the following 
5 scale of charges for current will come into effect from 

uly 1:— 

For „ two hours' daily use of maximum 


етапа .... „ %%% % % %%% 990956 22 tes $00e«»50í62002609022625422609€9252**0902958299 «Id. per unit. 
For current in excess of such two hours' average daily 
.. 3d. per unit. 


For Power (when taken from the Company's direct- current 
power mains at 500 volts). — First hour's average daily 
consumption of maximum demand . . 6d. per unit. 

For current in excess of the first hour's consumption | ...2d. per unit. 


Electric Ventilating Fans.—Messrs. Berry, Harrison and Co. 


temporarily installed a special system of ventilation by eleotric 
fans in the Egyptian Room of the Mansion House, London, on the 
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occasion of the luncheon to the Foreign Envoys last week. The 
success of the installation led to its adoption at the dinner given in 
the same room last evoning to the Colonial Premiers. 
Merchandise Marks Act.—At Monday’s sitting of the Com- 
mittee of the House of Commons appointed to inquire into the 
working of the Merchandise Marks Act, Mr. Alexander Siemens, 
M. Inst. C. E., M. I. E. E., was called as a witness. In the course of 
his evidence Mr. Siemens said the greater part of the commerce of 
Great Britain was carried on by buying and selling foreign made 
goods. If his firm sent out goods made in France or Ger- 
many he would prefer to have merely the name of the 
firm put on them. He was not bound to give the customer an 
indication whether he manufactured the goods or not. His firm 
examined the goods, and if they were not up to their standard 
rejected them. But if anything beyond the simple name of the 
firm were required he would prefer the words ‘‘sold by” to **made 
in Germany " or any other place. He though the public was only 
interested in the quality of the goods, not in the place of origin. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from June 24 to 
June 29, with the ports of destination : — 

Argentina —Buenos Ayres, 265. Australasia—Adelaide, £650 ; Albany, 
£415; Freemantle, £3,432 (including £2,677 telegraph material); Perth, 
£40; Rockhampton, £46; Sydney, £273. Belgium Ostend, £16. 
Ceylon—Colombo, £22. | Denmark—Copenhagen, £85. East Africa— 


Mombasa, £14. Kyypt—Alexandria, £91 (including £19 telegraph 
apparatus). (нат, £10. Holland —Amsterdam, £65. Hong Kony, 


£15. India—Bombay, £194 ; Calcutta, £343. Japan Yokohama, £221 
(including £163 telegraph wire). — Norra Bergen, £2,890 (cable). 
Russta—St. Petersburgh, £935. South Africa—Cape Town, £114; Dur- 
ban, £356 ; East London, £85; Port Elizabeth, £962. Spain—Malaga, 
£25; Vigo, £36,000 (telegraph cable). Sweden—CGothenburg, £1,501 
(including £1,428 electric light cable). Total £48,830 (for 6 days) against 
£13,082 for the week from June 24 to June 30 last year. 

Parliamentary Chess Match.—The Anglo-American Telegraph 
Company have just issued a neat pamphlet giving some particulars 
of the recent Parliamentary chess match between members of the 
British House of Commons and the United States House of Repre- 
sentatives, the moves in which were wired over the Anglo Com- 
pany's cable system and the land-line system of the Western 
Union Company. A letter from the chairman and captain of the 
English players speaks in high praise of the accuracy and rapidity 
of the transmission. 


Aberdeen.—4A lengthy discussion took place at the last meeting 
of the City Council on the electric wiring regulations recently 
issued by the Electricity Department. Councillor Bain took 
exception to the regulation which provides that all work in 
connection with the introduction of electric lighting must be 
done to the satisfaction of the electrical engineer, and also 
to the rule as to the position of underground wiring. It was 
reported that the City electrical engineer (Mr. A. Black- 
man) had objected to the wires being taken through the 
centre of the joists beneath the flooring, and insisted that it should 
be laid in a groove cut in the top of the joisting. Councillor 
Bain contended that this system would create much risk of fire, 
since a nail driven into the flooring might penetrate the insulating 
material protecting the wires, and in that event the woodwork 
would become ignited when the current was turned on. As the 
Council upheld Mr. Blackman’s regulations, Councillor Bain inti- 
mated his intention of appealing to the Board of Trade. 

Aldershot.—Owing to the receipt of a communication from 
Messrs. Crompton and Co., inquiring whether the Council would 
oppose an application for a Provisional Order for the district, a 
committee has been formed to consider and report upon the appli- 
cation and also upon the desirability of the Council itself obtaiaing 
an Order. 


Bath. Мг. Е. H. Tulloch, M. I. C. E., held а Local Government 
Board inquiry on Thursday last into the арр of the Town 
Council to borrow £10,630 for electric lighting purposes. The 
Town Clerk (Mr. H. A. Moger) appeared on behalf of the Council, 
and Mr. Withy in opposition on behalf of Mr. J. F. Meehan. Mr. 
Moger stated that £6,880 of the present amount was included in 
the £58,000 applied for in October, but consent was withheld until 
the extensions were actually required, and until the Authority had 
submitted plans and estimates of the precise works proposed to be 
carried out. These plans and estimates were now submitted, and 
were approved by the Authority, subject to the condition that no 
extensions be made until a guarantee of 10 per cent. was forth- 
coming upon the capital outlay for three years. In the £6,880 
there was really only a sum of about £1,800 for extensions outside 
the present atea. On the last occasion the Board decided that they 
could not grant the application for the sum of £907 for the 
cost of obtaining the Provisional Order, but they now asked 
the Inspector to consider certain items, amounting to £1,080, 
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which the Authority considered did not come within the 
definition of the cost of obtaining the Order, but which were 
really expenses incidental to the purchase of the undertaking and 
the erection of new works. The principal witness in support 
of the application was the consulting engineer (Mr. Robert 
Hammond), who gave full particulars how the money was to be 
expended. He explained that the Corporation were desirous of 
being а little ahead, and though they might not require the whole 
of the amount for extensions immediately, they naturally wanted а 
little money in hand to lay mains in order to be in a position to 
comply with demands for electric current as they came forward. 
As to the amount of £3,750, when the former application was made 
they had not possession of the works, and now that they had pos- 
session they were struck with the very cramped space and felt it 
desirable to utilise every available foot. The most serious matter 
was that when they received the plans from the boiler makers they 
found that they were carried up beyond the height of the existing 
roof, the result being that an entirely new roof would be necessary. 
The resident engineer (Mr. G. F. Metzger) also gave evidence. 
Several questions by Mr. Withy were ruled irrelevant by the 
Inspector, but it was explained on behalf of Mr. Meehan that he 
did not object to the £3,750 of the sum applied for, but he 
expressed surprise that the application should be necessary. He 
attributed it to a want of greater foresight on the part of the Com- 
mittee, and on the part of its expert advisers, that it was not fore- 
seen that such an expenditure was necessary before they entered 
upon the consideration of the purchase of the works." He 
considered the application for £6,880 altogether premature, and 
that they should get their works in order before they made applica- 
tions to borrow money to supply electric current to persons outside 
the area. 


Battersea (London)— The South London Electric Supply Cor- 
porn have offered to take over the Vestry's Provisional Order. 
he price ^f gas in this district has been increased 1d. per 1,000ft. 


Birmingham.—An exhibition devoted to the display of students’ 
work has been held during the week in the Municipal Technical 
School in Suffolk-street, the object being to demonstrate the 
work done in the establishment, and to serve as an advertise- 
ment for the day classes to be opened in September. This 
is the first exhibition of the kind held in connection with 
the school. А good display was made by the classes in electro- 
metallurgy and metal colouring, and the same may be said 
for the electrical instrument and electric jointing division. The 
Lord Mayor of Birmingham, who takes a great interest in the 
development of the school, opened the exhibition, and referred to 
the good work being done. Councillor Martineau proposed a vote 
of thanks to the Lord Mayor, and said he believed the school would 
prove of inestimable value to the sons of manufacturers and those 
who were destined to be foremen in the workshops of the town. 
Dr. Sumpner, in seconding the motion, referred to the influential 
support gtven by the Lord Mayor of Birmingham to the school 
during the last two years. Не hoped the exhibition would prove 
to be the first of a series of annual exhibitions of students’ work, 
which he considered would serve to raise the character of the school 
in public estimation. ——4A lengthy report by the Public Works Com- 
mittee on the negotiations vith tho City of Birmingham Tramways 
relative to the system of electric traction to be adopted on the City 
lines was presented at the meeting of the Council on Tuesday. 
After an animated debate the attitude taken up by the Committee 
in insisting upon the adoption of a conduit system on the tramways 
within the city limits was approved. 

Brighton.—Mr. Rienzi Walton, M.I.C.E., held a Local Govern- 
ment Board inquiry at Brighton, on Wednesday, into the applica- 
tion of the Town Council for electric light extension purposes. 
The Town Clerk (Mr. F. J. Tillstone), the borough engineer and 
surveyor, and the Mayor appeared in support of the application. 
At the outset, Mr. Tillstone said he was sorry he should be unable 
to call Mr. Arthur Wright, tho manager of the Corporation elec- 
tricity undertaking, as he was at present in America, he having left 
bofore notice of the date of the inquiry wasreceived. The Inspector 
inquired if any portion of the loan was to be used towards 
the payment of the excesses on previous loans, and Mr. 
Tillstone replied in the negative. Some of the contracts 
in previous loans were not quite closed, but taking into 
acccount the estimated extras the previous loan would be 
about equal with the amount spent. Up to the present time there 
was а balance of £197 to the good. The total amount of electric 
light loans up to the present was £191,281. 6s. 2d., and the new 
loan was required for an extension of the undertaking in conse- 
quence of the rapid increase in the demand for electric current. 
At the present time the total number of 8 c.p. lamps was 74,350, 
including 255 public arc lamps, 686 public incandescent lamps, and 
1,503 private houses connected with the service. The present loan 
would enable them to supply an additional 28,000 8 c.p. lamps. 
There was no opposition, 


Chorley (Lancs.).—A communication from Messrs. Crompton 
and Co. asking for the Council’s consent to an application for a 


Provisional Order for the district has resulted in a declaration by 
the Council that such an application would be opposed. The Visit- 
ing Committee were at the same time instructed to consider the 
question of applying for electric lighting powers in the next session 
of Parliament. 


Glasgow. — А6 yesterday's meeting of the Corporation a lengthy 
discussion took place upon the question whether the Tramways 
Department, in converting the Glasgow tramways into electric 
lines, should take current from the Electric Lighting Department or 
should themselves establish supply works at a convenient spot. It 
was finally resolved, by 43 to 17, that the Tramways Committee be 
authorised to put down a new installation for supplying electric 
current for the overhead trolley system of the tramway route from 
Mitchell-street to Springburn. 


Hoylake (Cheshire).—As reported elsewhere, the Hoylake and 
West Kirby District Council have accepted a tender for the wiring 
of the public offices. It has also been decided to call in a con- 
sulting engineer to report generally upon the question of the 
erection of electricity supply works for public and private lighting 
of the district. 


Hospital Lighting. —The Hertford and Ware Joint Hospital 
Board have appointed а sub-committee to obtain estimates of the 
cost of introducing the electric light at their new hospital. This 
step has been taken owing to the receipt of a communication from 
the medical superintendent, Dr. Shelley. 


Hull.-—It was announced at the last meeting of the Electric 
Lightiog Committee that there was little probability of the new 
electric lighting station being equipped in time for the oommence- 
ment of the winter load. It was therefore decided to put in а 
temporary pano equivalent to 300 m. P., and the electrical engineer 
(Mr. A. S. Barnard) was authorised to advertise for tenders for the 
hire of this plant for three months. 


Johannesburg. The Raad have refused to confirm the conces- 
sion granted last year by the Government to Messrs. Lombard, 
Botha and others for the establishment of & network of electric 
tramways in Johannesburg, on the grounds that the Government, 
in signing the contract, was exceeding its powers; that a second 
tramway system would be unfair to the existing Company, which 
has been refused permission to employ electricity ; and that the use 
of electricity would deprive the Boer farmers of a market for their - 
forage. Mr. Kruger is reported to have threatened to resign his 
position as President of the Republic in consequence of this 
decision ! 

Jubilee Gathering. Mr. James Paxman, J. P., head of tho well- 
known firm of Davey, Paxman and Co., of Colchester, yesterday 
entertained at his residence, Stisted Hall, Braintree, Essex, a large 
party of guests. The entertainment took the form of an evening 
garden party, and those prosent fully appreciated the beautiful and 
well-decorated grounds which surround the mansion. The electric 
light formed a conspicuous feature of the decorations. 


Kensington (London). The County of London and Brush Pro- 
vincial Company have notified the Vestry of their intention to apply 
for a Provisional Order for the district. 


Leicester. On Tuesday the Town Council decided to apply to 
the Local Government Board for sanction to borrow £33,719 for 
the purpose of making additions to the plant a* the electricity 
stations and of carrying out some extensions of the mains. In 
moving the adoption of the minutes of the Gas and Electric 
Lighting Committee recommending these extensions, the Chairman 
(Alderman Lennard) said that when they first erected their electricity 
station everyone thought it would be suflicient to meet all demands 
for at least six or seven years. The Committee had two rcasons for 
taking up the supply of electricity: one was to supply the legitimate 
demands which then existed in the town for electric light, and of 
ensuring their own gas capital, which was then nearly three-quarters 
of a million, against conflicting and competing elements in respect 
to the lighting of the town. He contended that they had 
given both lights a fair field. They could not be charged 
with inducing people to take up the electric light by mis- 
leading them as to the cost, but notwithstanding this a result 
which had not been anticipated by the most sanguine had been 
realised. — The original generating plant had a cipacity of 675 
kilowatts, but the present and probable demand for current 
practically amounted to this, and the Committee were justified in 
coming before the Council and asking for sanction to expend a sum 
of money which would enable them to double the capacity of the 
station. Notwithstanding the popularity of the electric light, the 
consumption of gas had gone up from Christmas, 1894, to 
Christmas, 1896, 15 per cent. he Committee had somewhat 
delayed applying for increased powers, and he feared there would 
be some difficulty to get through th» next winter with their present 
plant. They were, however, anxious to see the full effect which 
the introduction of the electric light would have upon the gas 
department, and they had now come to the conclusion that there 
was a field in Leicester for both illuminants, In reply to 
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the charge of partiality for gas in dealing with the two 
systems of lighting, he replied that they had let the electric light 
stand upon its merits, and that in 3} years it had become 
necessary to double the plant at the station. As an illustration of 
the growth made by the electric light in the borough the out- 

ut fur the half-year ended June, 1896, was 96,000 units. In 

ecember, 1896, the figures had risen to 147,500 units; for the 
half-year ended June, 1897, the output was 146,000 units; whilst 
for the year ending Dec., 1897, it was estimated that the output 
would have reached 221,000 units. Fortunately, the engines at 
the station had been found capable of doing far more work than they 
were actually designed to perform. For outdoor lighting (said Ald. 
Lennard) the Committee realised that gas held the field, but for 
indoor illumination the electric light was ‘‘nice and beautiful.” 
The present buildings were large enough to accommodate the addi- 
tional machinery, and the only part of the plant which it would be 
necessary to increase would be the dynamos. The Committee, 
therefore, proposed that four 350 kilowatt inductor alternators 
should be erected in place of the present three 200 kilowatt and 
one 75 kilowatt alternators, and the only question they had to settle 
was as to the type of machines. Duringthe early part of the present 
year the contractors brought under their notice a type of alternator 
which was performing splendid work on the Continent. A deputation 
accordingly ‘‘ very patriotically undertook the duty of being away 
from their homes for some considerable time in order that, in com- 
pany with the engineer, they might visit the Continent and see some 
of the leading electrical works over еге!” 
visit was a unanimous report in favour of the adoption of the inductor 
type of alternator. The Corporation's contractors were the owners 
of the patents for this machine for this country, but seeing that 
they had not yet made a machine anything like those which had 
been seen on the Continent, and that they were not able to make 
them by a certain date, the Committee suggested that, although they 
thought they might purchase the machines through the contractors, 
they should nevertheless be made by the most experienced makers 
on the Continent. Some people thought they could get them made 
at home, but in the present case they were quite sure the machine 
which they would get made for them abroad would be much 
better than anything which they could have made in this country. 
He contended that the Committee ‘‘were performing a national 
duty in acting as they were, for in bringing such a machine into 
the country it could not fail to act as a technical instructor for 
our own engineers and electricians. (Hear, hear.) Unfortunately 
they in England were obliged to confess that they could 
not make a machine of the character which they were going 
abroad to purchase, but this was a state of affairs which 
he hoped would not exist much longer. (Hear, hear.)“ 
The present building and generating plant cost £24,455, or £36. бз. 
per kilowatt, whilst the new station and alternators and dynamos 
would cost £38,240, or £27. 6s. per kilowatt, which meant that the 
new station would be 37 per cent. cheaper than the one started 
31 years ago. So far as the present dynamos were concerned, he had 
never had a word to say about them in respect to deficiency. They 
had worked satisfactorily. Ever since they had had the electric 
lighting in hand the Committee had been impressed with the advan- 
tages enjoyed by electric institutions on the Continent, and they 
had deemed it their duty not only to send a deputation to the Con- 
tinent, but also to send their engineer in order that his education 
on the subject might be as complete as possible. After an animated 
discussion the minutes were approved. 


Llandaff. —The District Council have appointed а committee to 
consider and report upon a notice received from the Penarth 
Electric Lighting Company of intention to apply for а Provisional 
Order for Landaff. 


Melton Mowbray. —T wo communications, опе from the Melton 
Mowbray Electric Lighting C »mpany, and the other from the local 
Gas Company, have been received by the District Council giving 
notice of intention to apply for Electric Supply Provisional Orders 
for this town. 


Newcastle-upon-Tyne.—A Local Government Board inquiry 
has been held at Newcastle by Col. Luard, R.E., into the applica- 
tion of the Town Council to borrow various sums for improvements 
to the Town Hall buildings, including £470 for installing the elec- 
tric light in the concert hall. 


Paisley.—The Town Council have sanctioned the extension of 
the low-tension mains through New Smithhills and up the West 
Brae to Oakshaw. Messrs. Walter Macfarlane and Co., of Glas- 
gow, supplied a sample lamp pillar, which was erected, and a sample 

p was put into operation on Jubilee night. The tender of this 
firm for the supply of lamp pillars is recommended for acceptance. 

Shoreditch (London).— The electricity works were formally 
opened by Lord Kelvin on Monday afternoon last in the presence 
ot a large company, including Sir Henry Mance, C.I. E. (President 
of the Institution of Electrical Engineers), Mr. E. Manville, Mr. 
W. Н. Preece, Prof G. Forbes, Prof. J. Stuart, M. P., Mr. J. Lowles, 
M.P., Mr. H. E. Kershaw (Chairman of the Lighting Committee), 
and others. After switching on the current Lord Kelvin said that 


The result of this" 


the electricity supply undertaking ot the Vestry was worthy of the 
Victorian era as an example of the combination of scientific fore- 
thought, mechanical skill and courage, which had nothing of 
gambling in it, but simply brought into practice recognised engineer- 
ing possibilities. Dust destructors had been tried ior some years in 
order to get quit of refuse at a lower cost than was required for 
spreading it on the ground or carrying it out to sea, but little had 
been done in the way of using the heat of these dust crematories for 
raising steam. Shoreditch was the pioneer vestry in this respect, 
and she might well feel proud of what she had done. This was 
only the small beginning of what would be a much greater thing. 
All the dust would ultimately be treated in this way, and 
neighbouring vestries might come to Shoreditch and offer 2з. a 
ton if it would take their refuse and make light and power from 
it. Corporations were now waking up to the yosible prospect 
of using electricity for the transmission of power, and it was 
almost certain that in Shoreditch, which was the centre of the 
cabinet-making industry, electric motors would be substituted for 
other power, and much of the work would be done by energy 
obtained from dust and transmitted by electricity. With regard 
to electric light, at the price at which the Vestry were going to 
supply it, he believed it would be less costly than gas at 2s. 10d. 
a thousand, and he would advise all the residents and tradesmen 
of Shoreditch to give it а trial. The engineers of the scheme 
(Messrs. Kincaid, Waller and Manville), and those responsible 
for the successful carrying out of the project, were to be heartily 
congratulated upon their work. In the evening a banquet, pre- 
sided over by the Chairman of the London County Council (Dr. 
W. J. Collins) was given in calebration of the event. 


Stoke-upon-Trent.—The Town Council have intimated their 
intention of opposing an application by Messrs. Crompton and Co. 
for a Provisional Order for the district. 


St. Pancras (London).—The Vestry have decided to allow a 
bonus of £20, to be divided between the stokers at the Rogent’s 
Park Electricity Supply stations, for every reduction of one-tenth 
of a penny in the coal consumption per unit sold below ‘7d. A 
similar amount is to be given to the stokers at the King’s-road 
station for a like reduction below id. It was stated in the course 
of the discussion on this proposal at the last meeting of the Vostry 
that a reduction of one-tenth of a penny in the cost of coal for 
generating purposes represented a saving of about £400 per annum. 


Telegraph Messenger Volunteers.— More than 1,000 messenger 
lads in the employ of the postal authorities, who have boen drilled 
and armed as a volunteer corps, were inspected in Hyde Park last 
week by Major-Gen. Lord Methuen. It is stated that about 
one-third of the metropolitan telegraph messengers are members of 
the corps. Lord Methuen expressed his gratification at the 
soldierly bearing of the lads. 


The Electric Light at Spithead.—The electric lighting of the 
war ships and other vessels at the Jubilee Review at Spithead, 
on Saturday, proved most effective, notwithstanding that the night 
was starless and the heavy downfall of rain. In fact these un- 
toward elements aided considerably the efforts of the dockyard 
electricians, the illuminated vessels standing out in effective relief 
against the leaden atmosphere which prevailed. The illuminations 
were almost entirely carried out by incandescent lighting. Power- 
ful search-lights added to the brilliancy of the scene, and the 
pyrotechnic element completed a display which will leave a lasting 
impression upon those who were fortunate enough to secure a good 
view of the proceedings. 


The Telephone in Argentina.—The Argentine Government 
has approved a concession for the extension of telephonic commu- 
nication between Monte Video, Buenos Ayres and Rosario, Santa Ке. 

Tynemouth.—Oa the recommendation of the Trade and Com- 
merce Committee the Town Council have decided to instruct Mr. 
E. M. Lacey to prepare a report upon the electric lighting and trac- 
tion questions. At the last meeting of the Council, Alderman 
Armstrong pointed out that the Corporation should now seriously 
consider the question of undertaking the supply of electric current. 
First of all they must satisfy themselves that the erection of elec- 
tricity works was practicable, and if so they would then have to 
consider the question of supplying current for lighting, power and 
traction purposes. The local tramway company were considering 
the adoption of electric traction on their lines, and he thought 
they would be able to come to an understanding with the company 
for the supply of electrical energy. 


Willesden (London).— Notices of intention to apply for Pro- 
visional Orders for this district have been received by the District 
Council. It has been decided to oppose all outside applications, 
as the Council intends to itself apply for an Order in the forth- 
coming session. The Metropolitan Electric Supply Company pro- 
pose to acquire some land at Lower-place for the purpose of 
erecting a station, and the Company has been notified that ‘‘in the 
event of their erecting works the Council will be prepared to con- 
sider their offer to supply electric current, should it be decided to 
adopt the Electric Lighting Acts for Willesden." 
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A record of Applications for Patents and Patent Specifications Published 
ts compiled for this journal by Mn. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C , from whom any information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 


М№оте.— ТАс Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses arc those of communicaters of inventions, or 
where complete specifications accompanies application an asterisk is suffixed. 

June 26, 1897. 

12,9424. C. M. Јонхѕох. London. Improvements in electrical igniting 
apparatus for explosion engines and for other purposes. (Date 
claimed under Patents Rule 19, May 25, 1897.) 

June 21, 1897. 

. E. HoreEnsTALDT. London. Improvements in trolleys for elec- 
trically-propelled cars.* 

. J. H. YEAnsLEY. London. 
dgnamo-electric machines.“ 

‚ & Prrr. London. Negative electrode for zinc accumulators, 
(Leger Bomel and Société Bisson, Bergés and Cie., France.)* 

June 23, 1897. 

. A. HEINEMANN and W. ScHarER. London. Improvements in 

and relating to electric accumulators or storage batteries. 

A J. Boutt. London. Improvements in or relating to electric 

batteries. (Joseph Trillet, France.) 

. Н. C. Carter. London. Improvements in electric accumulatora. 

. R. BELFIELD. London. Improvements in or relating to 


apparatus for controlling and governing electric motors. (H. Р. 
Davis, U.S.A.) 


Improvements in brush holders for 


June 24, 1897. 
15,159. P. Dvrros. London. Improvements in arc lamps. 


15,168. M. В. Frecp. London. А method of measuring electrical power 
and appliances for that purpose. 


SPECIFICATIONS PUDLISHED. 
и Specifications сап now be obtained at the uniform price of 
. each. 


| 1896. 
9,047. FAnRALL. Method of and apparatus for heating by electricity. 
11,894. Compre. Means for opening and closing doors by electricity. 
12,330. WirkiNsow. Electrical switches. 


12,581. PRINGLE AND Mongy-Kent. Method of supplying electricity to 
electrically-propelled tramcars and other vehicles and apparatus 


therefor. 
12,859. MILLER. Electric transformers. 
13,616. Ѕмітн AND WaLLIs. Electric accumulators or storage batteries, 


and the manufacture of plates or electrodes therefor. 

. ADAMSON. Electric tramways or railways. 

. JENSEN (Störmer). Anodes for electrolytic purposes. 

. Вүхс AND BELL. Electric bells, gongs, and the like. 

. SNELL. Submarine cable-laying appliances. 

. Місногтв. Manufacture of incandescence bodies for illuminating 
purposes. 

. НАММАСНЕВ. Manufacture of an active material for the plates or 
electrodes of electric accumulators. 


‚ DE Coutapes. Electric accumulators. 


897. 
Тномрѕох (Trudeau). Electric sound-producing devices. 
. MEWBURN (Hoffmann). Telegraphic transmitting and receiving 
apparatus. 


. BLATHY and KAN DO.  Alternating-current meters. 


9,708. BLÁTHY and Kaxpó. Method of and means for preventing dis- 
turbances in telephone circuits by alternating-current installations. 
11,124. Јозерн. Electric lamp holders. 


COMPANIES' MEETINGS AND REPORTS. 


United River Plate Telephone Company, Limited. 


The following report of the Directors of this Company for the year to 
Slst March last will be presented at the general meeting, to be held at 
Winchester House, Old Broad-street, E. C., on Tuesday next, on 12 o'clock : — 

The gross reecipts in sterling for the year in the River Plate were 
£60,525. Өз. 5., against £48,744, 10a. for the previous year, and the work- 
ing expenses in the River Plate £30,204. 14s. 2d., as against £24,967. 2з. 2d., 
'eaving & profit, after deduction of debenture interest aud all London 
charges, less transfer fees and interest on investments, of £30,552, against 
£14,504. 138. 7d., added to which is £4,521. 5s. 11d. brought forward, 
making an available balance of £25,076. 58. 11d. Out of this sum the 
Directors propose to transfer £3,000 to depreciation fund, and recommend 


that a dividend of 5 per cent. free of income tax (against 4 per cent. last 
year) be paid upon the Ordinary share capital of the Company and that 
the balance of £7.576. 5s. 11d. be carried forward. 

The capital outlay was £4,647. 4s. 8d., compared with £2,682. 5з. 9d. last 
year. The increase in the business of the Company has fully met the 
anticipations of the Directors, and further steady improvement is confi- 
dently expected. Mr. George Cooper and Mr. Alfred Le Rossignol offer 
themselves for re-election as Directors, as do the Auditors, Mesars. Welton, 
Jones and Co. 


Electrical Power Storage Company (Limited). 


The report of the Directora of this Company for the year ended May 31 
last states that the net profit for the year was £4,141. 5s. 5d., which, with 
£343. 19a. 7d. from last year, amounted to £4,485. 5s., out of which the 
Directors recommend the payment of a dividend of 5 per cent. on the 
Ordinary shares, absorbing £4,243. 4s. 10d., and leaving £242. Ов. 2d. to be 
carried forward. Provision has been made for the maintenance of buildings, 
plant, tools, &c., at а cost of £2,048. 15s. 2d. 

The arrangements for the manufacture of the new Faure-King cell are 
being rapidly pressed forward, and large orders are being obtained for this 
new class of goods. The Company will shortly be in a position to manu- 
facture and supply storage batteriea to any specification embodying known 
types. The increased demand for the storage batteries of the Company's 
manufacture has necesaitated the provision of additional accommodation, 
and premises adjacent to the Company's Millwall works, having an area of 
about 16,000 eq. ft., have been acquired on favourable terms. 

For the purpose of providing the necessary capital, which the increase of 
the Company's business and the equipment of the new premises render 
necesaary, an issue of £30,009, in Five per Cent. Debentures, has been 
authorised. 

The retiring Dire tor, Mr. Frederick Green, and the auditora, Мевзга, 
James Meston and Co., will offer themselves for re-election at the forth- 
coming meeting. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — cud 


CENTRAL ELECTRIC SUPPLY COMPANY (LIMITED). — This Company 
was registered on June 24, with a capital of £100,000, in £5 shares, to 
carry on business as electrical engineers, electricians, engineers and con- 
tractors, manufacturers of electrical apparatus, and also of producing 
generating, accumulating, using and supplying electricity for light, heat 
and motive power purposes. The firat subscribers, with one share each, 
are: J. Renwick, H. J. Tiddeman, M. E. Sheerbourn, A. Jones, A. M 
Rickards, A. Barrenger and H. J. Page. 


CORK ELECTRIC TRAMWAYS AND LIGHTING COMPANY (LIMITED).— 
This Company was registered in Dublin on June 18, with a capital of 
£140,000, in 7,000 Preference and 7,000 Ordinary shares of £10 each, to 
acquire the Cork Provisional Order for the establishment of electricity 
works in the City of Cork, and also the authority to make and maintain 
electric tramways or railways in the City and County of Cork, or elsewhere 
in the United Kingdom. The subscribers, with one share each, are: W. 
M. Murphy, J. P., W. Casta, J. P., J. F. Lombard, J. J. O'Connor, B. Ander- 
son, J. P., J. F. Murphy, M. Lombard and F. W. Brady. 


MARYLEBONE ELECTRIC SUPPLY COMPANY (LIMTTED).— This Com- 
pany was registered on June 24, with a capital of £100,000, in £5 shares, 
to carry on the business of electrical engineers, electricians, engineers and 
contractors, mechanical and chemical engineers, manufacturers of elec- 
trical apparatus, and also of generating, accumulating, transmitting, using 
and supplying electricity for light, heat and power purposes. The first 
subscribers are: Eustace J. A. Balfour, Latimer Clark, C.E., Wal'er Leaf, 
Sir J. W. Morris, K. C. S. I., and Bennett Fitch, M.I.C.E. (cach with 40 
shares), and F. J. Walker and Sydney Dobson, C. E. (with one sbare each). 

MIDLAND ELECTRIC CORPORATION FOR POWER DISTRIBUTION 
(LIMTTED).— This Company was registered on June 23, with a capital of 
£200,000 in £5 shares, to carry on, in the United Kingdom and elsewhere, 
the business of an electric light and power company, to acquire, construct, 
equip, work and manage tramways, railways and other methods of using 
electrical energy for traction or motive power, and to carry on the business 
of electricians, mechanical and electrical engineers, suppliers of elec- 
tricity, &c. The first subscribers, with one share each, are—John F. 
Albright, C. E., Thomas Parker, George L. Addenbrooke, Thomas О. 
Callender, Francis R. Reeves, Edwin Н. F. Reeves and Robert Dand. The 
subscribers appoint the first Directors. 


O'BRIEN-LENNARD ELECTRICAL INSTALLATION COMPANY (LIMITED). 
This Company was registered on June 25, with a capital of £5,000, in 
2,800 Preference, 2,180 Ordinary, and 20 Founders' shares of £1 each, to 
acquire the businesses of the Electrical Installation Company (Limited) 
and of the firm lately known as Russell and Lennard, and to carry on the 
business of electrical, mechanical and hydraulic engineers and snppliers of 
electricity. The subscribers, with one share each, are: Capt. J. G. O'Brien, 
Edmond L. O'Brien, electrical engineer, L. Grant, engineer, C. W. Voltaire, 
R. F. B. Lennard, electrical engineer, Mrs. R. F. B. Lennard and Mrs. E. 
L. O'Brien. The first Directors are: R. F. B. Lennard, Capt. J. G. O'Brien 
and Edmond L. O'Brien. 


PETERBOROUGH ELECTRIC LIGHT AND POWER COMPANY (LIMTTZD). 
—This Company was registered on June 23, with a capital of 210.000, iu 
£5 shares, to carry on the business of electricians, electrical, mechvateal 
and practical engineers and contractors, suppliers of electricity, and manu- 
facturera of electrical apparatus and appliances. The first subscribers, 
with one share each, are: W. Clarabut, Francis E. Gripper (electrical 
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engineer), J. C. Wigham (electrician), G. W. Holden, H. J. Read (engineer), 
William T. Pressland (engineer) and R. W. Elsey. 

PHAETON ELECTRICAL COMPANY (LIMITED).—This Company was 
registered en June 26th, with a capital of £1,000, in £5 shares, to act as 
agents for the United Kingdom and elsewhere of the Electricitets Maat- 
schappij Phaeton," of Nijmegen, Holland, and to buy, sell, manufacture, 
and deal in incandescent lamps, electric belle, telephones, engines, 
dynamos, electric motors, arc lamps, accumulators, carbons, measuring 
instruments, electroliers, &c. The subscribers, with one share each, are: 
E. Simmonds, 86, Finsbury-circus, E.C., solicitor, J. K. Kempees, 
Fr. Thyssen, J. J. M. Everts, C. Alewijnse, C. M. V. Roothaan, of 
Nijmegen, and Jos. P. Roothaan, Brussels. The first Directors are: 
C. Alewijnse, C. M. V. Roothaan, Jos, P. Roothaan and H. Schuurman. 
Messrs. Oscar Krupka and Hermann Jacoby are the Managing Directors 
for the United Kingdom, with a remuneration of 50 per cent. of the 
net profits. 


RYDE ELECTRIC LIGHT AND POWER COMPANY (LIMITED).—This Com- 
pany was registered on June 24, with a capital of £10,000, in £5 shares, to 
carry on at Ryde, Isle of Wight, and elsewhere, the business of electrical 
engineers, electricians and contractors, manufacturers of electrical appa- 
ratus and suppliers of electricity. The first subecribera, with one share 
each, are: Н. М. Adams, Francis E. Gripper, electrical engineer, John C. 
Wigham, electrician, A. Gibson, H. J. Read, engineer, C. W. Jackman and 
W. Т. Pressland. 

SAFETY MOTOR SYNDICATE (LIMITED).—This Company was registered 
on June 21, with a capital of £1,500 in £1 shares, to manufacture, sell, 
repair and deal in motora, steam, oil, gas, water, air, electrical and other 
engines, dynamos and machines, and to carry on the business of mechanical 
engineers, tool makers, &c. 

WEYMOUTH ELECTRIC LIGHT AND POWER COMPANY (LIMITED).— 
This Company was registered on June 28th, with a capital of 510,000, in 
£5 shares, to carry on the business of electrical, chemical and mechanical 
engineers, electricians, suppliers of electricity and manufacturers of and 
dealers in electrical apparatus. The first subscribers, with one share each, 
are: J. Toovey, Francis E. Gripper (electrical engineer), J. C. Wigham 
(electrician), 8. K. Thompson (electrician), H. J. Read (engineer), W. Т. 
Pressland (engineer) and H. J. Butcher. 


HOUSE-TO-HOUSE ELECTRIC LIGHT SUPPLY COMPANY (LIMITED).— 
The annual return to March 12 was filed on June 26, The capital is 
£200,000 in 27,900 Ordinary, 12,000 Preference and 100 Founders’ shares 
of £5 each. 11,661 Ordinary, 10,000 Preference and 100 Founders’ have 
been taken up, and 1,000 Ordinary and all the Founders' have been issued 
as fully paid. The full amount has been called on 9,000 Ordinary and 
6,678 Preference, and £3 per share on 1,661 Ordinary and 3,322 Preference. 

INDO-EUROPEAN TELEGRAPH COMPANY (LIMITED). — The annual 
return to May 12 has been filed. The capital is £450,000 in £25 shares. 
17,000 of these have been taken up, the full amount called and paid. 

OSWESTRY ELECTRIC LIGHTING AND POWER COMPANY (LIMITED).— 
The annual return to April 26 has been filed. The capital is £10,000, in 
£1 shares, of which 4191 have been taken up and the full amount has been 
called. 


WEST AFRICAN TELEGRAPH COMPANY (LIMITED).—The annual return 
to June 17 has been filed. The capital is £400,000 in £10 shares; 23,109 
of these have been taken up, and the full amount has been called and paid. 


CITY NOTES. 


— 


MEMORANDA.— Bank rate, 2 per cent. (May 13, 1897). Price of silver 

34. per oz. (July 1)  Consols (21 per cent.) 1123—113 for money, 
112$—113 for account; 24 per cent. 1044—1044 (July 1) Stock 
Exchange Settling Days: Stocks and Shares Continuation vii July 13 
and 27; Ticket Days, July 14 and 28; Pay Days, July 15 and 29 ; Mining 
Share Carry-over Days, July 12 and 26. 

APOSTOLOPP AUTOMATIC TELEPHONE PARENT SYNDICATE 
(LIMITED).—At an extraordinary general meeting of this Syndicate, on 
Monday, we are informed, it was unanimously resolved to wind up volun- 
tarily under the provisions of the Companies Acts, and that Mr. J. W. 
Cohen, Secretary of the Company, was appointed liquidator for effecting a 
transfer of the business and assets of the Company to a new company to 
be formed. 

CHARING OROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LIMITED).—The coupons of the Five per Cent. Debentures of this Cor- 
poration (Nos. 1 to 700), due Ist inst., will be paid on and after that 
date at the Union Bank of London, Charing Cross branch, W.C. 


CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this rail- 
way for the week ended June 27 were £1,337, against £891 in the correspond- 
ing week of 1896, an increase of £446. The total receipts for the half-year 
amount to £26,645, against £24,069 for the corresponding period of 1896, 
an increase of £2,576. 

CITY OF LONDON ELECTRIC LIGHTING COMPANY (LIMITED).—The 
Directors of this Company on Wednesday declared an interim dividend on 
the Preference shares at the rate of 6 per cent. per annum for the 
half-year ended June 30, payable on and after the 19th inst. The 
transfer books and register of holders of Preference shares will be closed 
from the 5th to the 7th inst. inclusive. Warrants for interest on the 
£400,000 5 per cent. Debenture stock have been posted. 

COMMERCIAL CABLE COMPANY.—This Company have declared the 
usual quarterly dividend of 14 per cent. on their shares, and 1 per cent. 
on the Five Hundred Year Four per Cent. Debenture Stock for the quarter 
ended June 30. 

COUNTY OP LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
COMPANY (LIMITED).— The Statist of June 26 contains an article dealing 
with the investment value of the shares of this Company. 

ELMORES GERMAN AND AUSTRO-HUNGARIAN METAL COMPANY 
(LIMITED).—The warrants for the interest due on the debenture stock of 
this Company have been posted. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway forthe week ended 27th inst. amounted to £1,716. The amount 
for the corresponding week last year was £1,219. Increase £497. 

MADEIRA ELECTRIC LIGHTING COMPANY (LIMITED).—It is announced 
that the coupons for debenture interest, due 30th June, in this Company, 
will be paid on and after that date by the Halifax Joint Stock Banking 
Company, Halifax. 

METROPOLITAN ELECTRIC SUPPLY COMPANY (LIMITED).—The trans- 
fer registers of the new Ordinary shares of this Company will be closed from 
the lst to the 15th inst. inclusive, preparatory to the payment of the 
4 per cent. interest in accordance with the terms of the prospectus. 

THOMAS PARKER (LIMITED).—The report of the Directors of this Com- 
pany for the past year states that, after writing off various depreciations, 
the balance standing to the credit of profit and loss account is £5,227 
2s. 9d. Out of this sum it is proposed to pay a dividend at the rate of 
7 per cent. per annum, less tax, amounting to £4,059. 8s. 7d., and to carry 
forward the balance of £1,167. 14s. 2d. During the year the works have 
been kept full of orders, and to meet the growing requirements of the 
trade the fitting shop has been increased by an area of 15,000 sq. ft. The 
Directors propose to call up the balance of the uncalled capital before the 
end of the year. 

SOUTH STAFFORDSHIRE TRAMWAYS COMPANY (LIMITED).—Two 
meetings of this Company were held on Monday, Mr. W. S. L. Schuster 
presiding. The first meeting was called for the purpose of passing a reso- 
lution in favour of holding the ordinary general meeting of the Company 
this year in June instead of March, which was approved, and the terms 
of an agreement between the Electric Construction Company and the 
South Staffordshire Company were then discussed. The Chairman, in 
moving that the agreement be approved, said that they had obtained 
the best possible terms from the Construction Company. If adopted, 
the agreement would lead to the shareholders of the Tramway Com- 
pany being relieved of all the liabilities which would fall due on 
August 1 (£50,000 debentures, plus accrued interest) and it would 
also relieve them for the time being from the effecta of the 
judgment of Mr. Justice Romer. By the agreement the Electric Con- 
struction Company contracted to arrange for the repayment of the 
debentures which fell due on August 1, and the Company had to issue 
further debentures for a period of five years, so that they got five years’ 
grace ; while, if the lines went on improving, they should have no difficulty 
in issuing at a lower rate than was contemplated. The Construction Com- 
pany would practically run the trams, but the property of their Company 
would remain practically as it was, the Construction Company taking over 
the liabilities and getting the new debentures. The agreement was even- 
tually unanimously adopted. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company's traffic receipts for the week ended June 25 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,070. 

WESTINGHOUSE ELECTRIC AND MANUFACTURING СО. (AMERICA).- - 
The general balance-sheet of this company is issued and shows total assets 
$17,965,295 ; liabilities, $15,563,631 ; surplus, $2,401,604. The directors 
report states that the reduction in the surplus of over 14 million dollars 
is due to writing off bad debts, the disbandment of old factories and obsolete 
machinery, &c. $347,420 was expended during the past financial year in 
the purchase of new patents and plant. 


ELECTRICAL COMPANIES’ SHARE LIST. 


PR AMOUNT | LAST * - Price вла IM PUEDEN 
AMOUNT.| SHARE. DEAD NA JUNE 93. June 30. | YIBLDED. DIVIDEND ОСЕ. | ENDING JUNE 2, 
| ELECTRIC RAILWAYS ano TRAM (АТЗ, s. d. Highest | Lowest 
£19,126 £10 80 |:Oentral London Ordinary —.................Xl 10 10j Hu 101 217 3 | June and December ЕА ра 
143,106 10 1/3 Do. (86 paid) ........... sa aud cue кеди; xd 5] 3t b 6} 217 8 " {) 6 Ll 
Stock 134 | Oisy and Soutn London Railway Con. Urdy, = .. — 53 6? 59 61 211 8 | January and July . 60 6) 
8.419 £5 5% Do. 5 Perpetaal Preference em ae сю ар ар ер аз аз 15] 16 15] 16 8 2 6 » 39 ee е9 
135 701 || Stosk 47 Do. 4% Perpetaal Deben ture 187 183 187 189 217 7 | May and November vis 24 
51,030 10 1/37 | Waterloo and City Ordinary (43 paid) ........xd 10 11 103 id 9 3 8 | Juue and December 11 is 
82,600 10 * а Overhead Railway Ordinary æ «æ = = = = 12 12 194 1906 - 2 5 0 | February & August ге - 
196,000 | Stack 4 Do. 6% Debenture a m a asem ocean] 113 114 18 114 810 2 January and July = x 
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ELECTRICAL COMPANIES’ SHARE LIST. 
ESEN Amount! LAST PREVIOUS Price RATE PER BUSINESS DONS 
DT or DIVI- NAME. | WEEK'S PRIORS | Weduesday, CENT. DIVIDEND DUE. DURING WERE 
"| SHARE. | DEND. JUNE 23. June 30, | YIELDED. ENDING JUNE 26. 
| £ s. d. 
TELECRAPHS Highest | Lowest 
£923,960 Stock 12,6 An lo-American 8 ROR =# *-# o ded e om om o m on Б? Б5 54 57 4 13 6 Feb., May, Aug., Nov. * Рб · 
& 3 038,020 Stock 25 „ Preferred ‚—c ̃ па =з ed tam - — — н 93 £9 100 101 6 6 0 n TI 98 98 
43 028,020] Stock 5% NS eee . 91 10 10} 11 м 2 94 23 
£149,900 £100 44 Atrican Direct Telegraph (Red 00 104 00 104 81611 | January and July — — 
£25,000 10 ЕА Amazon Telegraph ................. —— pepe 5 6 5 6 2 ac. da TI - 
130,000 10 8 eee e 15 15} 143 154 412 0 | Mar., June, Oct., Dec. 15% .. 
£75,000 | 100 52 |* Do. Брег Cent. Debs. (294 Series, 1906) ..xd| 114 118 113 117 4 5 6 | June and December à s 
1000, 000 8100 81 Commercial Cable Capital Stockg . . xd| 173 177 170 175 411 6 Jan., Apr., July, Oct. — T 
£400,000 | Stock 4» Do. 4 per Cent. Debenture Stock ........ xd| 104 105 103 107 814 9 Я » 1058 175 
16,000 10 8/0 САЗА ЙАШЕЛИЛЙӘ „2,25 . 9 10 9 10 8 0 0 | February and August - oe 
6,000 10 10% Do. Preference 10 r Cent. =. ss — LI 19 20 19 20 5 0 0 "n з ев se 
12,981 6 2/0 Direct Spanish (fully p d) eee „%„% ee «%% I ee па of 4 34 4} 4 8 11 April and October "- ee se 
6,000 5 195 Do. 10 рег Cent. Camulative Preference 1 9$ 104 411 6 Т » - an 
430,000 £50 ч Do. 43 рег Cent. Debentures.............xd| 105% 103 1087 106% 4 411 | January and July .. T - 
60,710 £20 [6 Direct United States Cable, 1877 oe ee „ 9 9 9} 9} 5 3 1 Jan., Apr., J uly, Oct. eo LA 
400,000 £10 20 Eastern ...... Das MN sa безе Бер нга — ол 17 17 17 174 814 4 " "А 178 17 
0, £10 6 Do. 6 per Cent. Cumulative Preference .... 18 19 18 19 8 5 9 " 183 d 
£1,802,615| Stock 4 * ро. 4 per Cent. Mort. Debenture Stock (red) 128 131 128 131 8 1 6 | May and November . . 
\ £100 5 * Do. 5 per Cent. Debentures, 1899103 106 108 106 414 9 | February & А t T А 
950,000 10 6 Eastern Extension 171 181 171 181 816 9 | Jan,, Apr., July, Oct 18} 18 
,000 Btock 4 Do. ( per Cent. Debenture Stock .......... 129 132 199 182 8.1 4 ebruary & August = = 
£163,600 £100 EE 1 Do 5 Ф; с. (Austin. Gov. Sub.) Debs. 1900 101 105 101 105 417 1 | January and July .. 104 - 
£120,300 100 53 |" and S. African 5 p. Cent. Mor. Deb.,1900 . 101 105 101 105 4.377 1 " n ae so 
£800, 100 4 * Do 4% Mo Debentures, 1909........--| 105 108 105 108 815 0 | February & August 197 103 
£200,000 £25 4 * Do. 4% Mauritius Sub. Debs. (regd.) ....—..| 1077 110% 107% 110% 812 9 | May and November 108} — 
180,227 10 2/6 Globe Telegraph and True ii} 11 li] 1H 818 9 | Jan., Apr., July, Oct. 111 111 
180,042 10 6 . 6 per Cent. Preferen eee 17 17 7 174 8 8 7 se s 178 1734 
16,000 10 10, Great Northern of Copenhagen ....... T әзе»? 23 2 95 26 3 16 11 | January, April, July 258 os 
£169,000 100 6 * Do брег Cent. Debs., 1853 issue Series B 104 107 104 107 41% 7 | March & September -. T 
17, 25 87, 1 0000 ˙’ͤĩ½P]ß²7˙*˙* . 5⁴ 57 54 57 4 7 9 | May апа November 5 НЕ 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1901. 107 110 107 110 5 9 1 | March & September к n 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs.(red) 194? xd| 107 119 106 109 813 5 | June and December x e 
11,839 5 Из. ^r ERE . $4.99 7 8 7 S 5 0 0 | April and October 78 a 
8,381 |£100 Cert.| 5/0 Submarine Cables Tru . . ex 508. pn.“ 135 140 135 140 4 5 9 FA " JP — 
15,609 10 6/0 West African Telegraph ..................= = .. b 6 5 6 Gr te .. - 
£213,400 100 5% |" Do. брег Cent. Debentures (red.)......—-| 101 104 101 104 416 2 | March & September = — 
80, 10 2/0 | West Coast of Ameriaoaoa .. «!!6 1} 1} re » - vs 
a’ 100 i * Do. 4 per Cent. Debentures... —.... = s.s asss 101 106 104 1С6 8 611 | June and December aa Ё 
88,821 10 -/6 West India and Panama ——— A на аа |o ьа 11 1 14 = May and November — .. 
84,563 10 6/0 Do. 6 per Cent 1st Preference ........... -~ m 11 10% 1! 1 9 1 к » 10} 104 
4,669 10 6/0 : Do. брег Cent. 2nd Preference 9 10 9 10 6 0 0 5. 5 8) S 
£80,000 100 5 Do. брег Cent. Debentures, 1917 ....... Xd| 107 110 105 106 4 14 4 | January and July .. .. am 
64,256 15 8 Western and Besxillan .......2022 0220 cascades de 8 84 8 83 3 10 10 May and November T ас 
83,129 1 8/0 Do. 5 per Cent. Preferred Ordinary ....... 64 7 6} 7 416 6 " ” M 2 
83,129 7 1/6 Do. Deferred Ordinary ................---. 13 2} 11 9 : $ ^ 58 * 
£382,230 T 4% Do. 4 per Cent. Debenture Stock ........ xd 99 102 98 101 313 8 | June and Dec»mber ~ = 
$1,163,000 | $1,000 7 Western Union 7% 1st Mort. (Building) Bonds 1902] 104 108 104 103 6 9 8 Feb., May, Aug., ^ov. - A 
£162,200 £100 6 Do. 6 per Cent. Sterling Bonds (red.) 190 105 100 105 5 15 11 | March & September $8 ae 
4400 ũ ꝶm £5 | 40 | Chili Telepho M ida } t 
; elephone y paid) . an ne so «o 2o = eww es 8 8 8 8 56 6 8 | August ........ e өл — 
224,850 | 10/0 244. | Consolidated Telephone Const. & Maintenance xd A 7 i y JO «28. нәм - 
28,000 £5 4/0 | Monte Video Telephone 6 per Cent. Preference 2 2 2 2 8 0 0 | October... . F- - 
434,597 6 BU PARR. Gear ses ce an эй гача up ce UE Sp эз эй онар 6j 6 68 6 4 0 0 | February & August 6i 613 
15,000 10 е/0 Do. 6 per Cent. Cumulative 1st Pref. ...... 15 17 15 17 810 7 " " ч * 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. (fully pald) .. 15 17 15 17 810 7 " " a3 a 
119,284 5 2/6 Do. 6% Non-Cumulative 3rd Pref. (fallypaid ) 8 6} 6 6 8 16 11 с» л Grs 64^. 
1,320,471) Stock | 83% |* ро. benture Stock, 347 (red.) .........xd| 105 109 103 107 8 5 5 | June and Dacember | 1054 T 
* - 40 n ess 5 Зб ВГУ E H 316 6 Ар il and October.. - — 
п ver eee „„ eee ee 8 4 8 4 4 4 3 uly „5566 „„ „46 „„ е эө 
£140,788 | Stock 5% Do. ö per Cent. Debenture Stock(red.)...xd} 100 105 os 13 417 1 | Jine and December . E 
ELECTRICITY SUPPLY COMPANIES. 
о : ЫА Birmingham Electric Supply (fully paid) 9 9 "e March. ............ 5 4; 
z 0. R z 72 * T - 
40,000 yr 14/0 City of London Electric Lighting (fully paid) .. 234 244 23} 24} 217 2 February e 150 33 
40,000 A 67, 6% Cumulative Pref. (fully paid) 17 18 17 18 8 6 8 | February & Augusb 1323 \ 
#450,000 Btoc 5% „„ Do. 57 Debenture Stock 1 131 136 129 181 816 4 | Juneand December 131 13.2 
80,000 b 3/6 Charing Cross & Strand Electricity Supply Corp. .. 13 11 13 14 2 210 | February & August ML i 
20,000 | 5 72 Do, 4} per Cent. Preference ................ 06$ 67 61 6} 3 6 8 1 Р rà —— 
67,500 | £100 5% Do. Брег Cent. Debentures (red.) — January and July .. 10 `0 
26,000 5 26 | Chelsea Electricity Supply Ordinary ..... а en Xd 9 10 9 10} 2 7 7 | March "i. 1 газ А i 
£60,000 | Btock | 43% |* Do. 47 Debenture Stock (red.) . . d 112 115 10 113 31) 8 | June and December 137 * 
£22,475 £10 де County of London & Brush Prov. Ord. (fully paid) 121 131 121 13 * Py 151 15 
10,000 | 10 6/0 Do. 6% Cumulative Preference. PE RE: 15 15} 15 15} 317 5 | March & September 13 T 
10,000 10 2/0 Do. _i-sned at 2 prem. (fully paid) .... m 11) 153 119 15} e n ” ш. 
111,000 5 — London Electric Supply Ordinary ..... бе Bt аё 14 2h 11 21 25 . - 
48,059 5 oe Do. Preference. oe d DECRE 4t 43 4} 4} ВА à EE T z 
49.900 10 6/0 | Metropolitan Electric Supplv Ordinary. 16} 17} 164 174 218 5 | April and October.. 1 — 
12,500 8 a - Do. issued at 2 prem. (fully paid) ...... 131 11% 16 17 T T ” б 1% — 
£220,000 toc 44% Do. 44% Deb. Stock First Mortgage ......xd| 120 121 118 122 3 13 9 | Jnne and December lil 
can "7 80 Noise ИП. Electric Ordinary ..........., mee- 15 16 16 16 210 0 | MATIN 2 es 
, .. ап ectric .. + ТИСЕ ТАЛЕ ЛТ ГЕГУ. . ly 1j .. 29 = 
£154,000 | 100 44% |*Royal Elec. Co., of Montreal 4}% ist Mort. Debs.| 102 104 102 1r4' | 4 f о | April and October T — 
19,980 5 8/0 St. James and Pall Mall Electric Ordinary .. 151 16} 15) 163 8 3 s | February & August 163 м 
e Р ud 8/0 per Cent. Preference................- 10 11 10 11 8 3 3 " " TN = 
£50,000 toc 4% , Do. 4 per Cent. Debenture Stock (red. „ 104 107 102 105 316 2 | Juve and December T 17. 
67,900 5 6/0 Westminster Electric Supply (fully paid) ...... 15 16 15 16 216 3 | March & September 15 y, 153 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
90,000 | £3 1/6 Brush Electrical Engineering. 1i 19 14 18 . - ‘a = 
Pe Bio 1/23 Do. ò per Cent. Pref. Non-Cumulative ...... 1 1} 1} 1} Р - 111 * 
78.770 44% Do. 44 per Cent. Perp»tual Debenture Stoc 105 109 105 109 4 4 1 | February & August as es 
£76,770 | Stock | 445% |* Do. 2nd Debenture Stock a. 95 99 93 97 112 9 | June and December | és 
10,000 £10 .. British Aluminium Ordinary .................... on E - а эз 
Кү | 10 wi Do. 7% Cumula ive Preference . ........... z — — E 2 
доо 1 T Castner-Kellner Alkali Co. (16s. paid 14 13 1 1} * - m 5 
FD ET T 8/0 Crompton and Co., 7 per Cent. Cumulative Pref. 1} 2 11 24 — — T .. 
C б 5% Do. 5% First Mortgage Debentures (red.) 9) 95 90 95 5 6 8 | January and July — - 
T7 155 4 Ve ME err deben aioe (A“ Swan) (£3 paid) .. 2 РН 2} 2} 5 8 8 | February & August 25, S} 
, ` e A A vacuo E ан à 4 3 4 5 11 0 , , .. - 
£100,000 | Stock | 4}% |* Do. 44% Mortgage Debenture Stock ‘red.)xd| 106 110 10$ 105 4 8 4 |Juneand December 
110000 | — £i 2/0 | Electric Construction... an T 13 11 2 5 0 0 February & August Р „> 
16,348 3 7% Do. 7 per Cent. Cumulative Prei. 99 81 939 81 Г o. ORNARE: 2 | 
91,1% 1 10/0 | Elmore's Patent Copper Depositing — ...... x 2 1 а A че чс 
p 850 | 10 14/0 W. T. Henley's Telegraph Works Ordinary .... 184  19j 19 20 5 0 0 | February & August | сф = 
„S000 3040 7/0 7 рег Cent. Preference ............„.| 184 19] 18h 1 814 7 > MES v 
£50, Btock | 43% |. Do. 44% Mortgage Debentare Stock (red.) . 109 113 | 105 118 3 11 3 4 $ б re 
00: £10 15/0 | India Rubber, Gutta Percha, Co., Works 203 214 20} 213 413 0 е y 211 Y- 
me цю 4% Do. 4% First Mortgage Debentures(red.)....| 104 107 105 108 314 9 | Marcn & September ^ A 
B 19 | 24/0 | Telegraph Construction and Maintenance .. .... 80 — 89 87 40 410 0 | March and July..... | 1 
60,000 | 100 bx |* 5 per Cent. Bonds (red.} 1809 .._.. 103 100 104 107 4 15 8 | January and July — is v. 
"SUO £5 8/6 Willans and Robinson Ordinary............. — ee 8} 81 | 81 8 4 0 0 | April and October : = A 
ч oink 8/0 Do. 6% Cumulative Preference 7 7d | 7} 1 817 6 d UL re + 
' 0 414 Do. 4}% First Mort. Deb. Stock (fully paid) -! 105 107 105 107 4 4 1 |Mayand November e. 


In calculating the yleld on this security, allowance has been made for accrued Interest, but not for redemption, 
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IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN. 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 


UL TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to —— Portugal, Gibraltar, Malta, Egypt,Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 


By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. „F 


Telegrams should be sent from the Company's Stations 
LONDON — Il, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
| GLASGOW —141, BUCHANAN STREET. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, 5 пок; Santa Maura, Tinos, Andros, Zea, and 
e Greek Islands. 


This Company’s Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


cc 
M are sould bo taken to нан е VT. BLASS DARIN,” ,ich 


| Books of Forms and Tariffs iced peat Ros аара —— Ohief Offices as above, or at 
87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winehester House, 50 Old Broad Street, E.O, By Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNEOLED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE. 

MENTS, CHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTIN OPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY In the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the empioyment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


Messages are accepted ab the Company's Offices— 
LONDON: 18, Old Broad Street, E. O., 6 and 8, Lime Street Square, and 
10 and 11, cing Lane, E.G. 


LIVERPOOL: African House, 6, Water Street. 


MANOHESTER: 60, Spring Gardens. 


Where receipts are given gratis for the charges made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom 


ALL TELEGRAMS SHOULD BE MARKED “VIA INI DO." 
` No Charge is made by any Telegraph Station for the transmission of the '' Via.” 


Books of Forms and Tariff Books containing Rules and Regulations, Liste of Stations, &c., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., E. G. 


BROWNINC'S PRESERVATIVE ENAMEL PAINT, 


Р T ANY OOLOUR OR T 
READY MIXED. * Yo AT ANY TIME. . н! OTEAME YACHTS (inside or outalde LAMP-POSTS = nes and Electri 
or ALL PURPOGES where а hard end washable ble ots surface is osse 8 of rough w фа, 
THE e PAINT resiste the ala ot cide ced can! зган . Gas Tanks, &o 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPBEATURE, йо, 
BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "or damp Wals” 


Prevents decay and makes ectly Weatherproof Stone, Marble, Brick, Cement, Plaster, 40. The only solution used on 8 NEEDLE 
which has been preserved by it 18 YEARS. — 


THE PAINTS and the SOLUTION SECURED the NIGHEST AWARDS at each of the EXHIBITIONS— 


EVN 30vu1 


. OLEOPATRA'S WEEOLE _- 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1864, and 1885. Telegraphic Address: '' WEATHERPROOF LONDON." 
Duncan Wallet and Co., 
E P P © © EXPORT PHOVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &c., in Bond. 
GRATEFUL—C OMFORTING, 114, FENCHURCH STREET, LONDON, Е. C. 


Special Arrangements made for supply of Telegraph Stations & Cable Steainers abroad. 


Messrs. D. W. & Co. supply Fro CIT апа Bonded Stores to the CABLE STEAMERS 
of эстеги) e STATIONS of the EASTEKN, EASTERN 
AND FRICAN, 111 EASTERN EXTENSION, AU STRALÁSIA, AND 


CHIN A “TELEGRAPH COMPANIES, and are prepared to execute orders on specially 
favourable terms on shorteat notice. Telephone No. 502 Avenue. 


KIRKALDY’S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 
LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs, MILBURN & C0., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels. Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, en GARFORD ST, LONDON, E. 


TELEGRAPHIC ADDRESS: “KIRKALDY LONDON.“ 
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THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY ш. 
III AFRICAN DIRECT TELEGRAPH COMPANY, Lamm, «« 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay) MOMBASA! 
BAGAMOYO. # DAR-ES-SALAAM.’ 


WEST COAST. 


BRITISH | PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND nee 
ACCRA. а KOTONOU (Porto Novo). 
n PRINCIPE. BABOUN. 
i S. THOME, WHYDAH. 
BRASS. LOANDA. 
BONNY. BENGUELLA. GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 60, Old Broad Street, E.C. 
By order 
. H, E. PLANK, Secretary, — GEORGE DRAPEB, Secretary, I. ОАМВБООЕ, Secretary, 
Arsioan Daor Фвгвеватн Oomeany, Easrzmw anp Sourn Araican ЇГЕГЕӨВАРВ West Arzican TaLzaxaPB Compans. 


Company, 
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m ШШЕ SUBMARINE TELEGRAP COMPANY, Lm. 
THE WESTERN « BRAZILIAN TELEGRAPH CO., In 


THE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Со, Ltd, 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo., Ltd. 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between: 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira ш x. ͤ ux. лы ДӘ 
Oape Verde Islands- 8t. Vincent 
T " Bt. Iago mmm 
Brasil—Pernambuco = = = = ww c= 
50 All other Stations- oo 
Uruguay— All Stations 


Argentine Republie— All Stations æ æ 
Paraguay—All Stations = è — = өз 
Bolivia—All Stations 
ОШ-М Stations: — oo 
Peru— All Stations „ æ= æ æ — č 


000006 


Taciff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” 


By Osper, 
RIOHABD OCOLLETT, Secretary, 
Braza s Susmasing Tacresarn Co., Winouxerma Hoose, Oxo Baoap STREET. 


a es co во =? 
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TH “COMMERCIAL.” | 


THE LEADING ATLANTIC CABLE COMPANY. INY 


BRITISH COLUMBIA 


b BERMUDA 


. THE GREAT SUBMARINE AND LAND TELEGRAPH SYSTEM. - 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS, 


The '* COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Pacific Railway Telegraphs 
for all important places In Canada, from the Atlantio to the Pacific; the ONLY COMPANY having Lines in British Columbia. The COMMERCIAL ” Company's 
Cables landing in New York City and near Boston oonnect with its OWN SYSTEM cf Land Lines, reaching ali parts of the United States, 


MARK YOUR MESSAGES WITH THE FREE INDICATION ! VIA COMMERCIAL,” ов use THE COMPANY'S GLOBE TRADE MARK FORMA 
— ᷑⁴ͤöü we ͤ1— DUE Шы сес ОНЫ AN 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, Е.С. FREDK. WARD, MANAGER IN ENGLAND. 
BARING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


HEAD OFFICE: 253, BROADWAY, NEW YORK, U.S.A. 
JOHN W. MACKAY, PRESIDENT, GEO. G. WARD, VicE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, SECRETARY. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 


THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
: WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXIOO and OENTRAL and SOUTH AMERIOA. 
DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
| they should be marked 


“Via Western Union.” "estu chase ed 


The Offices of the Com 
in Great Britain are — 2562, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.C. 


RECEIVING OFFICES: 


40, MARK LANE, LONDON, E.C. 2, NORTHUMBERLAND AVENUE, LONDON, W.C. | 1, PANMURE STREET, DUNDEE. 
21, ROYAL EXCHANGE, LONDON, E. C. A5, EXCHANGE BUILDINGS, LIVERPOOL. 106, GEORGE STREET, EDINHU RHI. 
09, FRNCHURCH STREET, LONDON, E. c. BACKHALL CHAMBERS, BALDWIN 8T., BRISTOL. | EXCHANGE BUILDINGS, 1' ' 
NGHAM HOUSE, ARUNDEL ST., STRAND, | 99, GORDON STREET, GLASGOW. ROYAL ЕХСНАМОЕ ^ 
DON, W. C. 10, FORSTER SQUARE, BRAD FOR ' 1, SIDE, NEWCASTI Т 
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С. GRIFFIN & CO. s SciENTIFIC TEXT-BOOKS. 


а 5. 

- Now Ready. In large 8vo., price 21s. With Nameroas [ustrations and 5 ава 
ELECTRIC SMELTING AND REFINING: А Practical Manual ої fn de ent bers 
and Treatment of Metals by Electrical Methods. Being the - Eexwe-Mez re " 4 Dr. W. BORUHERS. Trans b 
Edition by Water G. McMittay, F. I. C., Е.С... Lecturer ш Meta- ur ы Мако (ere. Birmingham. ; | — Багна 

Part I. ALKALIES AND ALKALINE EARTH Metas Mgr. L Berr ium, Sodium, Potassium, Calcium, Strontium, 


CONTENTS 
the Carbides of the Alkaline Earth Metals. Dene: 
. А ini 1 than 1% oe. 8 
Part П. ‘Tue Fahrt Metals: Aluminium, Cerium. Laa ad Cai Merry, Tin. Lead, Bismuth, Antimony, Chromium, Molybdenum. 


„Part III. Тнк Heavy Mrrals: Copper, Silver, Gold. Zine and Cai. 
‘Tungsten, Uranium, Manganese, Iron, Nickel and Cobalt, the Placiacm Groep. 
By W. 6. С ЕА 
; Large crewn sro. Cloth, 10s. 6d. | | 
ON): Embracing the Application of Electr 
Reproduction of Printing Surfaces and Art Work. Ke. 
jc processes. — Nature. 


With numerous Illa 


ELECTRO-METALLURGY (A TREATISE 
lysis to the Plating, Depositing, Smelting and Refining of variwas Let. and to the 
* We recommend this manual to ALL who are interested in the PRACTE^AL APPLNKATT^S -@ electrolytic 


London: CHARLES GRIFFIN & CO. Limited, Exeter Street, Strand. 
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We learn that statements have been made to the clea 
that it is the intention of the Proprietors of “The 
Electrician " Electrical Trades’ Directery aud 
Handhbcek to cease the issue of that publication 


A REWARD of £10 


will be paid for information leading to the cearta u 
the person or persons who have given currency te tak iam 
statement. | ` 
The well-known Blue-Book will be issued zs La 1 
аз ER уо 
end of January next, апа there is not Motet preda nili 
of its discontinuance. PRIM ч 
The success achieved by this work is 
is extreme Sim 
to all concerned in the heavy work of its compia m 


correction. 
GEM. 


1, 2 and 3, Salisbury-court, Fleet-street, London 
- I test 
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1897 EDITION 


OF 


GATALOGUE 


Now Ready. 


H. M. SALMONY & CO. 


118 and 120, Gharing Gross Road, LONDON, W.C. 


C. S. 


(NALDER CRAWLEY SOAMES) 
The N. G. $. 


ошен INSULATION TEST SET. 


Consisting of D’Arsonval Galvanometer with special short-length 
Reading Eye-piece and Scale, full Set of Shunts, 100,000 Ohm Coil for 
determining constant, and all necessary Switches and Terminals, 


FOR INSULATION MEASUREMENTS 
IN THE STREET AND ELSEWHERE. 


Measures by direct Deflection up to 50,000 Megohms, with an 
E.M.F. of 100 Volts. 


No Lamp Requlred. 


Reads in broad Daylight, or with a neighbouring Gas Lamp or Candle at Night. 


Thoroughly Portable. 


Weight (without Tripod) 2510. Dimensions 1l6łin. by 124in. by 746in. 


Price, with Tripod, £25. 
WRITE FOR CATALOGUES OF TESTING INSTRUMENTS. 


SPECIAL LIST OF STATION ENGINEERS AND CONTRACTORS 
INSTRUMENTS GAN BE HAD ON APPLICATION. 


THE DAVIES MOTOR CO., Ltd., successors to 


` NALDER BROS. & CO., 


1G, RED LION STREET, CLERKENWELL, LON DON е 


* 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


UISTABLISHED 1850) 


Ezeotrieal Auctioneers, Valuers, 


AND ARBITRATONRSG. 


average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 


OUNTY BOROUGH OF NEWPORT. 


EXTENSION OF ELECTRICITY WORKS. 
The ELECTBIC LIGHTING COMMITTEE of the County Borough of Newport 
on.) are prepared to receive TENDERS for the SUPPLY and ERECTION of the 
liowing PLANT, for the Extension of the Municipal Blectricity Works :— 
(The whole bound-up in one Specification, price £2 2s., returnable on receipt of 
bonA-fide Tender). 
Section A.—BOILER HOUSE PLANT: Lancsshire Boilers and Fittings, Me- 
chanical Stokers, Feed Pumps, Kconomiser, Electric Motor, &c 
Section B. —STEAM and EXHAUST PIPES, VALVES, &c. 
Section C. ENGINE HOUSE PLANT: Steam Alternators and Excitors, Ac- 
cumulators, Oil Filter and Tanks, 
Section D. SWITCH GEAR and INSTRUMENTS. 
Section Е. - ARC LAMPS, POSTS and ACCESSORIES, 
Section F.—COAL ELEVATOR. 
Section G.—ALLOWANCE FOR DAY-LOAD PLANT. 
Tenderers are at liberty to Tender for a Section, but not for part of a Section. 
The Ground Plans of Plant and Specification, with terms and conditions of Tender 
and Contract, may be obtained at the offices of Mr. Robert Hammond, the Con- 
sulting Engineer to the Corporation, Ormond House, Great Trinity-lane London, 
E.C., on and after Friday, July 9th, on payment of £2 2s. for each copy, which sum 
will be refunded on the return of the Specification filled up with a boná-fide Tender, 
Tenders (sealed and marked '* Tender for Electric Lighting”) must be addressed 
to me at the Town Hall, Newport (Mon.), and be delivered on or before FRIDAY, 


July 80th, The Committee do not bind themselves to accept the lowest or any 
Tender. 
ALBERT A. NEWMAN, Town Clerk. 
Town Hall, Newport (Mon.). 
July 186, 1897. 


HVL CORPORATION ELECTRIC LIGHTING. 


TEMPORARY PLANT. 


The ELECTRIC LIGHTING COMMITTEE of the Hull Town Council are Prepared 
to receive TENDERS for the SUPPLY, ERECTION and HIRING of certain PLANT 
and MACHINELY required in connection with the Electric Lighting Installation 
during the winter of 1897-8. 

Specifications for the above, with Conditions of Contract, and any further infor- 
mation, may be obtained at my office. 

The Corporation do not bind themselves to accept the lowest or any Tender. 

Tenders, sealed and marked Electric Lighting Temporary Plant," are to be 
addressed to the Chairman of the Electric Lighting Committee, and to be delivered 
at the Town Clerk's office, Town Hall, Hull, before Noon on THURSDAY, 29th 


July, 1897. By Order, 
"Dagger Lane, Hull, A. 8. BARNARD, 
uly 6th, 1897. Borough Electrical Engineer. 


FPOWNSHIP OF RATHMINES AND RATHGAR. 


TO ELECTRICAL ENGINEERS AND OTHEBS. 


The COMMISSIONERS of the Township of Rathmines and Rathgar invite 
TENDERS for the SUPPLY and ERECTION of TURBINE and DYNAMOS, &., 
for the lighting of the New Town Hall by Electricity in accordance with Plans and 
Бре ome the use of copies of which can be had on application to the Secretary 
at his office, Rathmines, Co. Dublin, on payment of 10s., on or after the 10th inst. 
(Plans and Specifications to be returned with Tender). 

The Commissioners do not bind themselves to accept the lowest or any Tender. 

The Contractor will be required to enter into a bond with two sureties for the due 
performance of the Contract. A 

Tenders, endorsed ‘‘ Tenders for Machinery, &c.," to be delivered at my office not 
later than 10 o'clock, Monday, the 19th inst. 

By Order, 
FREDERICK P. FAWCETT, Secretary. 

Town Hall, Rathmines, Co. Dublin, 

July 6th, 1897 
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THE ELECTRICAL DEVELOPMENT AND FINANCE 
CORPORATION, LIMITED. 


CAPITAL = - £500,000. 
CHAIRMAN.—His Grace the DUKE OF NEWCASTLE. 


CONSULTING ENGINEER.—F. Н. MEDHURST, B.Sc., M.LE.E. 


ЗӨ. Victoria Street, Westminster, S. W. 
Telegraphic Address: UNIPOLAR LONDON." Telephone No. 3419. 


The objects of the Corporation are the development and financing of 
approved Electrical and Industrial Undertakings of all kinds. 
All communications should be sent to the SECRETARY at the above 


Manufacturer of 
ELECTRICAL AND PHYSIGAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
OATALOGUES FREE. 


2 Gold Medals. 


— S 


ai STANLEY — 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
| —— PRICE LIST POST FREE. —— 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 
Telegrams, ‘‘ Turnstile London." Telephone, 6518 


HE EASTERN EXTENSION, AUSTRALASIA AND 
CHINA TELEGRAPH COMPANY (Limited). 


NOTICE is Hereby Given that the FOUR PER CENT. MORTGAGE DEBENTURE 
STOCK REGISTER will be CLOSED from the 28th to the 81st instant, both days. 
inclusive. By order, 1 

F. E, Manager and Secretary. 

Winchester House, Old Broad - street, E. C., і E 

July 6th, 1897 


S UBMARINE CABLES TRUST. 


NOTICE is Hereby Given that on and after the 15th July the sum of 10s., balance 
of the COUPON due April 15th, 1897, will be PAID by Messrs. GLYN, MILLS and 
CO., of 67, Lombard-street, between the hours of 10 a.m. and 2 p.m. 

„е Coupons should be left with the Bankers for examination FOUR clear days 
ore paymen 
NOTICE is also Given that NEW SHEETS of COUPONS are ready for Delivery, 
and those Certificate Holders who have not already applied for same may ob 
them on application at this Office between the hours of 11 a.m. and 2 p.m. on pro- 


duction of the Certificates. By Order of the Trustees, 
A. BRODRICK, Secretary. 
Winchester House, 50, Old Broad-street, London, 
July 7th, 1897. 


APPOINTMENTS VACANT. 


V ESTRY OF ST. MARY, ISLINGTON. 


ELECTRICITY SUPPLY. 


WANTED, at once, a First-class MAN to fill the temporary position of CAN- 
VASSER. Only experienced men of good address need apply. Salary £8 per week 
and commission. ritten application, with copies of not more three recent testi- 
monials, to be sent to the Electrical Engineer Eden-grove Holloway, N., and to 
be received by him not later than Noom on TUESDAY, July 18th, 1897. Personal 
canvassing disqualify. Applications to be endorsed Canvasser"' оп the outside. 

Vestry Hall, Upper-street, Islington, N., WM. F. DEWEY, 

July 5th, 1897. Vestry Clerk. 


CORPORATION OF WORCESTER. 


ENGINEER IN CHARGE. 


The ELECTRICITY COMMITTEE are pre to receive APPLICATIONS for 
the post of ENGINEER IN CHARGE at the Electricity Works. The duties consist 
of taking charge of the ruming plant during an eight-hour shift each day, the 
superintendence of repairs to the plant, and such other work as the City Electrical 
Engineer may direct. Applicants must have received a mechanical training and 
have held a similar position in a high-tension alternating-current station. 

Salary £135 per annum. 

A iei gi stating age, experience, and accompanied by copies of three recent 
к monials, must be sent to me not later than July 17th, 1897, endo “ Engineer 


Guildhall. Worcester, E. T. RUTHVEN-MURBAY, 
July 7th, 1897. City Electrical Engineer. 


GLAsGow CORPORATION TRAMWAYS, 


ELECTRICAL ENGINEER WANTED, to act as Assistant to Tramways Engineer 
in equipping and working Springburn Route on the overhead system. Salary £4 to 
£5 рег week, according to experience, Only those having practical experience in 
traction need apply. 

Applications, with copies of testimonials, to be sent, on or before MONDAY, 26th 


July, to— 
JOHN YOUNG 
88, Renfleld-street, Glasgow. | General Manager. 


PORTSMOUTH CORPORATION ELECTRICITY 


SUPPLY. 
WANTED -a FOREMAN for work on street mains. Preference will be given toa 
man having experience with transformers and arc lamps. Wages 40s. 
Applications, by letter, stating age and experience aod enclosing copies of testi- 
monials, should be received not later than July 17th. 
Address, '* APPLICATION," Electric Light Station, Gunwharf-road, Portam outh. 


ROYAL TECHNICAL INSTITUTE, SALFORD. 


Principal—W. WILSON, М.А. 
APPLICATIONS are invited from duly qualified gentlemen for the poset of 
ASSISTANT-LECTURER in PHYSICS and ELECTRICAL ENGINEERING. Salary 
£120 per annum. 
Full particulars of duties and forms of applicstion a be had up to the 17th inst. 
from i . ICHARD MARTIN, 
July 5th, 1897. Secretary. 


LECTRICAL ENGINEER CONTRACTOR, returning to 


Johannesburg, would like to meet with smart man as PARTNER. Must have 
general knowledge of estimating. Also experience high tension work. Capital re- 
quired, £200. — Address, Е. H. G., 30, Preston-road, Brighton. 


ARTNERSHIP WANTED in Electrical Business. Could 


contribute capital. — Address, ‘‘ PARTNERSHIP," W. Porteous & Co., Glasgow. 


APITAL WANTED for a lucrative Electrieal Fittings 


Busine:s. - Any gentleman with £2,000 at hls command for ínvestment, and 
with an amount of business experience (one with à knowledge of electricity pre- 
ferred), will find an unexceptionable opportunity of employing the above. he 
business is increasiog rapidly and further capital! and assistance is required at once. 
Only Principals will be treated with. No Agents.—Apply by letter in first instance, 
when personal interview will be arranged, to ELECTRIC," Mather & Crowther, Ltd., 
10-12, New Bridge-street, Ludgate Circus, Е.С. 
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SITUATIONS VACANT AND WANTED, &c. 


SSISTANT, with view to Partnership, WANTED by 


Consultin Engineer with good, ractice. — Address, with full statement of 
qualifications, which must be high, to TNA,” care of Strechans, 296, Strand, W.C. 


DRAUGHTSMAN. accustomed to designin g. dypamos, 
motors and switchboards, WANTED. — Address, 2,549, trician Office, Salis- 
bury-court, Fleet-street, E. C. 


METER TESTING.—ASSISTANT REQUIRED for the 


Meter Testing ent. III letter, stating qualifications, to 
CHELSEA ELECTRICITY SUPPLY COMPANY, Limited, 19, Cadogan-gardens, S. W. 


WV ACAN CIES for one or two premium PUPILS in leading 


PIN т Telegraph Manufacturing Firm, near London.— For terms, &c. 
address V. P. P.,“ Electrician Office, Salisbury-court, Fleet-street, E. C. 


ANTED. for Electric Cable Factory, ENGINEER to take 
charge of testing of high (10,000 volts) and low tension Cables, and carry out 


experiments . None but first-class men, with good experience, need apply. 
98585 сч experience, salary required, and when disengaged. —'' E.C.F.,' Electrician 
alisbury-court, Fleet-street. Е.С. 


TILEOTRICAL ENGINEER, eight years workshop and 

office experience, four years’ estimating and installation work, 
REQUIRES 88 POSITION, home or abroad. Good testimonials.  '' E.C.R.," 89 
Cornwallis Gardens, ornwallis Gardens, Hastings. 


ELECTRICAL ENGINEER, 14 years 
installations, desires BERTH, home or abroad. Spea 
3, Prospect-place, Harrogate. 


FL ECTRICIAN requires SITUATION to take charge of 
private electric plant; own repairs.—Apply, ‘‘E. P.", Whitchurch, Oxon, 


Pw!!! ͤ ͤ с 
(OUNT BOROUGH OF HUDDERSFIELD. 


FOR SALR, 50 UNIT GENERATING PLANT. 
The ELECTRIC LIGHTING COMMITTEE of the Huddersfield Corporation have 
FOR DISPOSAL a 100 h p. COMPOUND VERTICAL BRUSH ENGINE, and a 50 
unit MORDEY ALTERNATOR (2000 volts, 25 amperes). 
Full particulars may be obtained on ар lication to Mr. A. B. Mountain, Borough 
Electrical Engineer, St. Andrew's Road, Huddersfield. 
Sealed Tenders, endorsed ‘‘ Tender for Purchase of Plant,” must be delivered, 
free of charge, addressed in the handwriting of the tenderer or his agent, to the 
Town Clerk, Town Hall, Huddersfield, not later than WEDNESDAY, the 14th 
July, 1897. 
The Corporation do not bind themselves to accept the 3 or any Tender. 


F. 0. LLOYD, Town Clerk. 


jars practical work in 
French. — DE SOLOME, 


Town Hall, Huddersfield, 28rd Jane, 1897. 


WANTED, and FOR SALE. 
YNAMO, &c., for Brussels Exhibition, WANTED on hits 


fcr 3 months, suitable for 160 10-c.p. Lamps. With or without all Fittings. 
Also small DYNAMO and MOTOR for Elevator requiri . —Write STANSFIELDS 
PATENT Co., 17, Rue Van Maerlant, Brussels. A splen чы ы 


реа UTENSILS, SCRAP, LAMP TOPS.—Best 


сев giyen by Derby and Co., 44, Clerkenwell- road, London, Е.С. N.B.— 


Platinum sol 
А Pa ving plan CHARGING.—C. H. CATHCART 
and CO., having plant idu cheapie NIS for this purpose, Charge Cells of all 
mptly, thoro епо ш application. Accumulators on 


&c.—3, Dorset-buildings, Salisbury- 


CREW 5 LATHES (Sin. centres); grand tools ; 


sliding, surfacing, gap, treadle or power, and accessories. “Complete, £l4. 
MITCHELL & Co., Tats el Surrey. 


EWLY-BUILT PREMISES TO LET in BURY STREET, 


Fulham-road, Chelsea, very suitable as Charging Station for Motor Car Cells, 
or for small Workshop. Electric supply laid on. For further particulars, apply 
CHELSEA ELECTRICITY SUPPLY Co., 19, Cadogan Gardens, S.W. 


THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited), 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


Subscribed Oapitai, £375,000. 


Boilers and Engines Insured and Inspected. 


Employers insured against Claims under The Employers 
Liabliity Act." 
Third Party Fidelity and Guarantee Insurance. 
Joint Policies Issued. individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision. 


J. F. L. CROSLAND, M. Inst. C. E., M.LM.E., Chief Engineer 
EDWARD HADFIELD, Seoretary. 
Application for Agencies Invited. 
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ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON INSTITUTE. 


SESSION 1897-98. 


THE COURSES OF INSTRUCTION at the Institute's Central Technical 
College (Exhtbition-road) are for Students not under 16 years of ; those at the 
Institute's Technical College, Finsbu TW of an Intermediate Grade for 
Students not under 14 years of ag-. NTRANCE EXAMINATIONS to both 
Colleges аге held in September, and "i Карыш commence іп October. Particulars 
of the Entrance Examinations, Scholarships, Fees and Courses of Study, may be 
obtained from the respective Colleges, or from the Head Office of the Institute, 
Gresham College, Basinghall- -atreet, К.С. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
(EXHIBITION-ROAD, 8.W.) 


A College for Higher Technical Instruction for Students not under 16 preparing to 
become Civil, Mechanical or Electrical Engineers, Chemical and other Manu- 
facturers, and Teachers. Fées for a full Diploma Course, 295 per annum. Professors:— 
Civil and Mechanical Engineering W. C. UNWIN, F. R. S., M. Inst. G. E. 

Physics Electrical Eng neering: › W. E. AYRTON, F. R.S., Past Pres. Inst. E. E. 
Chemist 88 . Н.Е. ARMSTRONG, Ph. D., LL. D., F. R. S. 
Mechanics and Mathematics .. О. HENRICI Ph. D., LL. D., F.R.S, 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(LEONARD-STREET, CITY-ROAD, Е.С.) 


Provides Courses of Intermediate Instruction for DAY STUDENTS not under 14 
years of age, preparing to enter Engineering and Chemical Industries. Fees, £15 
per annum. Professors :— 

Physics and Electrical Engineering .. . 8. 
Mechanical Engineering aun Mathematics . 
Chemistry 


5; P. THOMPSON, D. Sc., Е.Б. 


. К. DALBY, M.A., E. Sc., M. I. M. R. 
1 F. R. S., F. I. G. 


JOHN WATNEY, ‚ Hon. Secretary. 


City and Guilds of London Institute 
Gresham College, БЫ ЛАН ИН Е.С. 


RED LION STREET, 
CLERKENWELL, F. . 


Now made for 200- volt Circuit; Direct or Alternating. 


J. PITKIN, 


HOLDEN RECORDING VOLTMETER. 


URE GARBON 


Leclanche Plates, 
Battery Plates, 
4».  ) Urucibles. 
CARBON SYNDICATE, Lia,“ westminster 


WESTMINSTER, S. M. 
SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


T 
uj \ у BLACKM AN VENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, Б.О. & Branches. 


TRADE MARK 
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EVERSHED & VIGNOLES, Ltd., 


Woodfiold Works, Harrow Road, 
Telegrams: ''DOROTHEA, LONDON." L 0 NDO N, W. 


| Telephone No. 7064. 
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T. T 
Use Blackley n 


CONNOLLY BROTH ERS, 


Blackley, MANCHESTER, 


INSULATED WIRE and CABLE MAKERS. 


Dirty the Fingers. 

Telephone No. 2361. Telegraphic Address : ‘‘Connollys Blackley.” 5 
ORDERS EXECUTED FROM STOCK. | No Solution 

LONDON AGENCY: G. F. QUICHE, 72, Finsbury RPawement. E.C, Required. 


ғов тив и EFFICIENT ” 
PROTECTION 


of Insulated 
Wire Joints. 


Does not Stick to or 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 


Every requisite for the above, including Dynamos, Steam Engines, Boilers, 
and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., inso. MANCHESTER. 


оп page xii. 


DAVEY, PAXMAN & CO., Colchester, 


Gngineers and Michi hui 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS OF Engines of all Sizes ир to 1,500 h. p. The “ECONOMIC” Boiler is one of the beat 

[0 2 — steam generators before the public not enly 

Portable and Semi-Portable Engines. | for Efficiency but for Economy and Dura. 

Semi-Fixed Engines and Boilers. bility. This Boiler contains particularly 

Slorizontal good features and high qualities, and із 
Vertical Engines and Boilers. 


BEING ADOPTED VERY LARGELY FOR 
Tandem Engines, Simple and Compound. CENTRAL ELECTRIC LIGHTING STATIONS, 
Triple-Expansion Engines. 


| MILLS and FACTORIES Ko., WITH GREAT 

Corliss and Trip Gear Engines. i e , SUCCESS. 
ссем Winding Engines, HEU Ме М Cornish, Lancashire, “ Essex,” Vertical, Leos- 

mien: | oti omic,” Saf Tube, 
Compound Portable & Semi-Portable Engines Marine, sad eur Bond TENES 
Vertical Hoisting Engines and Boil MAWEDG Ae UG 
Gexipouad БЫШ b. P. & CO. ARE MAKERS OF HICH-CLASS STEAN 
Compound Horizontal Fixed Engines BOILERS OF EVERY DESCRIPTION. 

—— ALL RIVET HOLES DRILLED. 


a a 8 
| Oromfpton Í © Co. A | Important ей eAnnouncement 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


BSTABLISHED 1861—1878. 
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——— — 


Tar inauguration of the Penneg Memoriat on Friday last 
at University College was in every way satisfactory alike to 
the Committee, which raised the funds, and to the fortunate 
recipients thereof. A gift of £5,000 for the endowment of a 
Chair of Electrical Engineering made the occasion one of 
cheerful hospitality; and the speeches of Mr. HarpawE and 
Prof. Frrxmco were models of felicitous acknowledgment 
rarely heard on such occasions. Of the total sum collected 
Scotland also receives a portion, to be devoted to similar 
objects. The presentation address of Lord Tweeppa.e, the 
Chairman of the Committee, spoke of Sir онн PENDER 
in eloquent and appropriate terms, to which it would 
be difficult to add anything, except, perhaps, the remark 
that of all the schemes for commemorating his memory 
none could have pleased him better, had he had a 
voice in the matter, than the one that has been adopted. 
It only remains to find a suitable site for the marble bust of 
Sir Јонм, which was on view at the gathering, and which, 
although not quite finished, was pronounced on all hands a 
striking likeness. The Committee is to be congratulated on 
the successful termination of its labours. 

рә 

Тн Second Interim Report of the Departmental Com- 
mittee appointed by the Home Secretary to inquire into and 
report upon certain miscellaneous dangerous trades has just 
been issued, and deals with electrical generating works. 
Owing to the pressure on our space, consequent upon the 
recent meeting of the Municipal Electric Association, we 
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PRICE SIXPENCE. 


are compelled to hold over until a future issue the text of this 
Report. We may, however, briefly review its contents, 
leaving detailed comment until we reprint. the full Report. 
The original Committee was augmented on February 9th by 
the addition of Mr. C. V. Bors, who was appointed with 
special reference to the inquiry into the conditions of 
work as they affect the safety and health of operatives in 
electrical generating works. It has also been assisted by 
Major CagpEw, Bir Davi» Satomons, Dr. Hopxinson, Profs. 
Ayrton, Kennepy and Tompson, Mr. F. Bauer and Mr. 
SWINBURNE. 


An important exception is made by the Committee with 
regard to extra-high-pressure stations, the dangers at these 
being considered more than proportionately higher than at 
2,000-volt stations. Owing to there being only one extra- 
high-pressure station, however, it has not felt justified in 
drawing any general conclusions. But should extra-high 
pressures be used in future on electric railways, as has been 
proposed, the Committee feels that special rules will have to be 
drafted and issued for the control of this class of generating 
works. For the purpose of the regulations recommended in 
the present Report, the major limit of low-pressure is placed 
at 700 volts for continuous currents and 850 volts for 
alternating currents. For high-pressure plant and apparatus 
а number of regulations are advised, but it is not intendéd 
that any one of them should apply to low-pressure plant or 
apparatus. The frames and beds of generating sets are to be 
earthed ; the rails surrounding the sets are to be of non- 
conducting material; terminals, brushes, &c.,.of dynamos, 
motors and similar plant are to be covered or fenced 
with non-conducting shields; the floor all round places 
where it would be possible to make а high-pressure 
contact is to be covered with insulating mats; switch-rooms 
and switchboards are to be guarded so that accidental or 
inadvertent contact with bare live parts is impossible, and 
the backs of switchboards are to be kept closed, with a clear 
space of 4ft. behind all boards hereafter erected ; working at 
repairs on live switches, cables, or other metallic parts is to 
be greatly restricted; transformer boxes of metal are to be 
earthed, and all permanent metal parts inside the box, and 
not forming part of the circuits, are to be metallically con- 
nected; holes in transformer cases are to be bushed with 
non-conducting material, and switches are to be provided by 
which both circuits can be opened from outside. With regard 
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to public arc lamps, for series lighting, means are to be pro- | abundant use of labour-saving tools and machinery, and the 
vided in each post for completely disconnecting the lamp from | general marketing of stock patterns of plant, every detail of 


the mains without disturbing the other lamps. Finally, all 
persons engaged in electrical works are to be made fully aware 
of the dangerous places, and shall be practically instructed in 
methods of artificial respiration, SvLvEsrER's method being 
recommended; while all accidents occurring in stations or 
transformer chambers are to be notified according to the 
provisions of Section 18 of the Factory and Workshops Act 


of 1895. 
Reape 


Tue strike just commenced in the engineering trade 
has. already assumed a serious aspect and threatens to 
grow to formidable dimensions. The cause of the present 
labour trouble is the objection on the part of engineering 
firms to the introduction of the so-called eight-hours day, 
which the workmen are desirous should become general. It 
is not our purpose just now to discuss the merits or otherwise 
of the eight-hours working day ; but we may remark that it 
seems already to have been adopted for some time with success 
by a few firms, while since the present crisis became imminent 


‘certain other engineers have introduced it into their work- 


‘shops. We have heard it alleged that with an eight-hours day it 
is possible to obtain the same weekly output, and at a higher 
average quality than with the longer day more commonly in 
use; also that with the shorter day the workmen show, 
towards the end of the week, less of that dilatoriness and 
inefficiency which is often the result of long hours. Be these 
things as they may, engineering firms have to face in all 
seriousness the important fact that the gradual increase in 


the skill of engineering labour offers at present no promise of 


any increase in profits, but rather а still further paring down 
through the upward tendency of wages. 
— 
Stress was laid on this fact by Mr. FERRANTI in the able 
.Speech he made at the dinner of the Municipal Electrical 
Association, and one means towards compensation was put for- 
ward by him. Mr. Frrranti stated that if the existing tendency 
on the part of labour to demand shorter hours, higher pay 
and various other concessions is to be prevented from raising 
the cost of production to such a pitch as must drive trade out 
of the country, it must be brought about by the encourage- 
ment of repetition orders of stock patterns of plants. Buyers 
are prone to require their orders to be executed to special 
designs, while at the same time expecting to pay at no higher 
than the usual rate; and we fear it is sometimes the practice 
. of consulting engineers to recommend modifications, the effect 
of which is to increase the cost of production altogether out 
of proportion to the advantage gained. 
CN NIE 
Tux rate of wages in England for engineering labour is still 
very far below what it is in the United States. In spite of 
this—almost, we might say, because of it—the cost of pro- 
duction in America is not disproportionately large. The 
American ironmaster and engineer have learned how to 
reconcile а high rate of wage for labour with by no means a 
small rate of profit. They have found two means to be 
principally serviceable towards this desirable end, namely, the 


which has been manufactured to а standard size. But for the 
pressing need of а substitute for human labour in which 
American engineers found themselves it is probable that they 
would not have been driven to make the best of the means 
available; and it is possible that British firms may yet find 
that the upward tendency of the price of labour is a blessing 
in disguise, if only they will adopt the same means as their 
American confréres to cope with it. 


—————— —— . —————— 


Correspondence.—Owing to pressure on our space this week 
we are compelled to hold over several letters from corres- 
pondents. 

Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19, 1885 — 
Obidos— Parintins.............. ... Dec. 7,1896 ... — 
Grenada—Trinidad ............... June 2,1897  ... July 6, 1897. 
Bonny Cameroon June 25, 189777 — 


The New French Atlantic Cable — The c.s. Dacia" has 
returned to Europe after laying the Cape Cod shore end of 
the new French Atlantic cable. The с.з. “ Silvertown” hag 
now left for Calais to load the deep sea portion of the same cable. 


A Correction —In the abstract of Dr. Fleming’s Physical 
Society Paper given in our issue of June 25th, by a printer's 
error ‘‘ one-sixth power has been printed instead of “ 1:6th 
power throughout. For low inductions the hysteresis loss is 
proportional to B'9, not to Bl. 


The Invention of the Telephone.—A memorial tablet has 
been erected on Phillipp Reis’s house in Friedrichsdorf by his 
admirers and friends. This was unveiled on June 13th, a 
large number of members of the Frankfort Electrical Society 
assisting at the ceremony. 


A Time Lag.—The following letter is clipped from the 
correspondence column of the Pall Mall Gazette :— 

Sm: At the railway station, Portrush, the following appears in a large 
poster advertising the service of tramcars between Portrush and the 
Giant's Causeway :—“ The 10:40 am. from Portrush on Mondays, Thurs- 
days and Saturdays will leave at 11:20 a.m.”—Yours, &c., B. 

Royal Institution.—At the general monthly meeting of the 
members of the Royal Institution, held on the 5th inst., Ше 
special thanks of the members were returned to Sir Andrew 
Noble for his donation of £100 to the fund for the promotion 
of experimental research at low temperatures. | 


The Marconi Telegraph.—Signor Marconi has received the 
command of the King and Queen of Italy to exhibit his appa- 
ratus for wireless telegraphy before their majesties. After 
having shown his transmitter and receiver in action before 
the King and Queen, on Tuesday last, Signor Marconi pro- 
ceeded to Spezzia, for the purpose of making experiments on 
the transmission of messages to ships. 


Fatal Shock at Bournemouth.—An inquest was held at 


Bournemouth on Wednesday concerning the death of Joseph 
Morris, а labourer in the employ of the Bournemouth and 


‘District Electric Supply Company. Deceased was employed 


drilling holes in iron columns at the Company’s works, and 
accidentally leaning his head against a synchronising switch 
he received a fatal shock. A verdict of accidental death was 
returned. 


Personal.—As letters have recently been wrongly addressed 
to him, Mr. Oliver Heaviside has asked us to state that his 
new address is simply Newton Abbot,” and that that place 
is not in North Devon, as some of his correspondents appear 
to have supposed.——The Victoria University has conferred 
upon Sir George G. Stokes, F. R. S., on the occasion of his visit to 
Manchester to receive the Wilde Medal of the Manchester 
Literary and Philosophical Society, the honorary degree of 


Doctor of Science. 


Extension of the Baltimore Tunnel Electric Service.— Accord- 
ing to the Electrical Engineer of New York, the electric service 


THE ELECTRICIAN, JULY 9, 1897. 


331 


of the Baltimore and Ohio Railroad Belt Line, which has 
heretofore run from the power-house to the Mount Royal 
station, Baltimore, has been completed to Waverly, a distance 

‘of two miles. Hereafter freight trains will be drawn to that 
point by the electric locomotives. The object of the extension 

is to do away with the smoke nuisance along the approaches 
to the tunnel, and also to permit of rapid transit over certain 
heavy grades. 

British Association.— The following letter has been addressed 
to the Secretary of the Institution of Electrical Engineers, 
and will interest readers intending to visit America this 
summer :— 

| American Institute of Electrical Engineers, 

| New York, June 25, 1897. 

Е. Н. Webb, Esq., Secretary, Institution of Electrical Engineers, 
London, England. 

Sim: As it seems quite possible that several of your members are likely 
to visit America on tbe occasion of the meeting of the British Association, 
. I have been directed by the Council to extend to the Institutiona general 
invitation to its members to attend the general meeting of the Institute, 
which is to be held at Greenacre-on-the-Piscataqua River, near Portsmouth, 
N.H., July 26th-28th.— Yours, &c., 

(Signed) RaLPH W. Porz, Secretary. 

A German Municipal: Difficulty.—4An interesting dispute is 
taking place between the municipal authorities of the town of 
Dortmund, in Germany, and the gas company. The 
municipality is building a central station for the supply of 
electric light and power. The gas company contend that this 
is а breach of ап agreement made with them, and have 
obtained an injunction preventing the supply of electricity for 
public or private lighting until the expiry of this agreement in 
1907. The municipality have on the other hand obtained an 
injunction against the gas company to prevent their laying 
mains for heating and power purposes. Both parties have 
notified their intention of appealing against these decisions. 

Forthcoming Exhibition.—From April to October next year 
a general Italian Exhibition is to take place at Turin, which 
is to comprise аП the productions of industry, art and science. 
The special section for electricity is to be open to international 
competition, and includes the following sub-sections: (1) 
Apparatus for teaching electro-technical science; (2) Material 
for conducting the electric current; (8) Instruments for elec- 
tric and magnetic measurements; (4) Matters pertaining to 
telegraphs and telephones; (5) Arrangements for signalling 
and their application to ensure safety on railways; (6) 
Dynamos, engines and electric motors; (7) Mechanical 
appliances, electric tramways; (8) Systems of lighting; (9) 
Electro-chemistry and electro-metallurgy ; (10) Sundry other 
appliances; (11) Historical exhibition. 
may be procured from the General Exhibition Committee 
at Turin. 

Projected Central Station at Berne.— The Motor Com- 


Further particulars 


pany (Brown, Boveri and Co.) have acquired a concession for 


building an electric supply station at Berne. The generating 
station ‘to be erected on the Lake of Thun, near Spiez, will 
have 880 gallons of water per second at its disposal at a head 
of 200ft., and will be capable of generating 2,500 H. p. 
sions are contemplated at a later date. 1,250 н.р. will be 
transmitted to Berne at a pressure of 15,000 volts, a loss of 
6 per cent. being allowed in the line. Four transformer 
stations are to be erected in positions chosen by the municipal 
authorities, and the pressure will be there reduced to 2,000 or 
8,000 volts. At these four points the current passes, 
metaphorically, out of the hands of the contractors into those 
of the town authorities. The latter lay down the secondary 
networks and erect the sub-stations for the second transforma- 
tion. They bind themselves to take 1,000 E. H. P., measured at 
Berne, for 25 years at a fixed price. 

The Testing of Interior Conduits—Herr Max Jehnke, who 


has experienced some trouble caused by the penetration of |: 


moisture into insulated conduits, describes in the Filektrotech- 
nische Anzeiger & method which he now employs to test their 
imperviousness. A closed cylinder, of about 4in. diameter and 
4iin. high, made of sheet copper or brass, is provided with 
two taps, one about 11lin. from the top, and the other at a 
similar distance from the bottom. А glass tube open at both 
ends passes through an air-tight joint in the cover of the 
cylinder to within about fin. from the bottom. The cylinder 


Exten- 


is half-filled with water, and the upper tap is connected to one 
end of the pipe to be tested, the other end being closed with a 
rubber stopper. Air is blown in at the lower tap, causing: 
water to rise in the glass tube. The lower tap is then closed. 
If the insulated pipe is air-tight the level of the water in the 
glass tube will not fall; if there is a leakage it will fall rapidly. 
Herr Jehnke tests installations during erection in this manner, 
making such a test after the fixing of each junction box. 

Fire at Hamburg Electricity Works.—A disastrous fire 
occurred in the central power station at Hamburg on June 29th 
last. At 11:15 p.m., says the Vossische Zeitung, the official 
signal was received from the Karolinen Strasse central station 
to switch on current for the tramway. Hardly had this taken 
place when in consequence of a short-circuit the dynamo 
burst into flames. The fire spread with such rapidity that it. 
soon reached the upper floor where the batteries are located, 
and in a short space of time the roof fell in. At about 1:80: 
a.m. the fire was mastered, but the building has been com- 
pletely destroyed, and all the machinery has been rendered 
worthless by the fire and sulphurie acid. All employed in 
the building at the time of the fire were able to leave. Тһе: 
traffic on the tramway has not been very seriously disturbed, 
as it can be worked from the station in the Karolinen Strasse. 
The schedule has not been altered, but the use of trailers has 
to be discontinued for the present. It will be remembered: 
that several fires occurred in house installations in Hamburg 
last year, caused by the switching of the tramway pressure on 
to the lighting network. 

The Society of Arts.—In the report of the council for the 
session which has just terminated, it is pointed out that the 
Society has completed a period of fifty years since its incor- 
poration under Royal Charter, in 1847, after ninety-three years 
previous existence. The report mentions the various Papers. 
which have been read &t meetings of the Society during the 
session, among which are Mr. W. Worby Beaumont’s Paper on 
* Mechanical Road Carriages," Sir David Salomon’s on 
* Motor Traffic, Mr. Frederick Bathurst's Fothergill prize 
essay on ''The Prevention of Fires due to the Leakage of 
Electricity," and Mr. W. B. Esson's Paper оп “ Тһе Trans- 
mission of Power by Alternating Currents." Mr. Esson has 
been awarded the Society's silver medal for the last-named 
Paper. Mention is made of the success attending the Inter- 


‘national Congress on Technical Education, and the report 


concludes with а reference to the usual annual statement of 
accounts. Lord Kelvin is among the vice-presidents retiring 
by seniority, and Sir J. Wolfe Barry among the ordinary. 
members of the council retiring under the regulations. There 
are no electrical men included in the list of the members 
elected to fill the vacancies. 

American Practice in Electrical Engineering. Writing in 
Cassier's Magazine, Mr. J. E. Woodbridge contrasts the solidity 
and permanence of construction in electrical engineering in 
Europe, with the hasty, ill-considered and unsystematic nature 
of American practice. Of the latter he remarks :— 

“ The result in the stations must be seen to be appreciated. A miscel- 
laneous collection of dynamos, of various makes, styles, sizes, epochs and 


speeds, is belted to countershaft-, aud thence to engines with an equal lack 
of similarity. The boiler room exhibits a similar heterogeneity. The 


‘machines are run independently, requiring, in general, a separate dis- 


tributing circuit for each dynamo. Let us suppose also that, as the 
business increases, new pumps are added, of different styles, makes, sizes, 
and designed for different speeds. Suppose these to be power-pumpe, 
belted to a variety of engines, Corliss, high-speed, vertical and horizontal, 
compound and simple, condenaing and non-condensing. Let a separate set 
of distribution pipes be run through the town for each pump. Add also a 
miscellaneous battery of boilers, cylindrical and water-tubular, locomotive 
and vertical. The whole presents a fairanalogy to the majority of electric 
lighting stations in the United States. . 
ommenting upon the characteristic method of designing 


and constructing European work, he observes :— 

It is more than likely that this irrevocable determination of methods 
and systems will cause a conservatism in Europe which will prevent as 
rapid advances there in the future as in America. For the present, how- 
ever, Americans have more {о copy than to be copied, and deserve the 
joking criticism of an English engineer who is reported to have said that 
the most. conspicuous feature of American electrical engineering practice 
was leather. Although in the Eastern part of the United States rapid 
strides have been made towards a better practice, Western practice is still 
following all too literally the biblical admonition, which was certainly not 
intended to apply to electric lighting: “ Take, therefore, no thought for 
the morrow. for the morrow shall take thought for the things of itself." 


332 


THE ELECTRICIAN, JULY 9. 1897. 


Gas Engines for Electric Lighting.—In view of the recent 
discussion in our columns on the advantages or otherwise of 
using gas power for electric lighting, the following letter from 
ihe manager of an Ámerican gas company will be of interest. 
We reprint the letter from the Electrical Engineer of New 
York :— 

“We have had a 50 f.. Otto gas engine in use in our electric plant 
for seven years, and are installing a second 50 H.P. engine of the same 
make and intend installing a third in the near future, making 150 K. p. in 
all. We have been using a 50 н.р. Westinghouse “Standard” along 
with the 50 н.р. Otto, the two bees Sis to & line shaft carrying & 
balance wheel weighing about 5,000lbs. From this shaft are belted а 
50-light Thomson-Houston arc machine and a 1,000-light Westing- 
house alternator. The service is perfectly satisfactory, although the 
engine is governed on the hit-and-miss principle. Leaving out of con- 
sideration the items of boiler attendance, repairs, &c., we have found that 
the coal gas at 80 cents per thousand is equal to coal at $2 ton. In 
this connection I might mention that our engines are of the older type, and 
use at least 20 per cent. more gas than more modern engines. With us 
the cost of lubrication is a very small item, as we use about three pints of 
filtered oil (from dynamos). one pint cylinder oil and #1Ь. of grease for an 
eight-hour run. This would make the cost of lubrication less than 0:1 cent 
per kilowatt-hour. The ignition tubes cost 13 cents per day. The repairs 
amount to about $50 per year on the average, or about one-tenth of a cent 
per kilowatt-hour. I consider that any ше operating both coal-gas 
works and electric plant will be largely benefited by using gas-engines.” 

American Association for the Advancement of Science.— 
This association will meet at Detroit, August 9th-14th, and 
several members of the British Association who will attend 
the Toronto meeting on August 18th have signified their 
intention of being present and taking part in the proceedings 
of Section B (Physics). The preliminary programme sent us 
by Dr. F. Bedell, of Cornell University, Ithaca, N.Y., who is 
Secretary of this section, is particularly strong in electrical 
Papers. In addition to the address on Long Range Tem- 
perature and Pressure Variables in Physics,” by Dr. Carl 
Barus, Vice-President and Chairman of the section, 29 Papers 
are already announced. Among these we may mention :— 
‘Screening Effect of Induced Currents in Solid Magnetic 
Bodies in an Alternating Field,’’ by Charles P. Steinmetz; 
„The Design, Construction and Test of a 1,250 Watt Trans- 
former,” by Prof. Henry S. Carhart; ‘‘ Electrolytic Action 
in a Condenser,” by Dr. K. E. Guthe; “ On the 
Velocity of Light in а Magnetic Field,” by Profs. Morley, 
Eddy and Miller; Тһе Effect of Heat on the Elastic Limit 
and Ultimate Strength of Copper Wire,” by Prof. Frank P. 
Whitman and Mary C. Noyes, Ph.D.; Kites and their Use 
by the Weather Bureau in Explorations of the Upper Air," 
Љу Prof. C. 8. Marvin; The Discharge of Electrified Bodies 
by X-rays," by Dr. C. D. Child; The Electrice Conductivity 
of Certain Specimens of Sheet Glass, with Reference to their 
Fitness for Use in Static Generators," by Prof. D. C. Miller; 
** Graphical Treatment of Alternating Currents in Branch Cir- 
cuits in Case of Variable Frequency," by Prof. H. T. Eddy ; 
* On Simple Non-Alternating Currents,” by Prof. A. Mac- 
farlane; and Тһе Predetermination of Tranformer Regu- 
lation," by Dr. F. Bedell, Prof. R. E. Chandler and R. H. 
Sherwood. 


The Hygrometric Qualities of Coals.—A somewhat novel 
investigation, says the Journal of Gas Lighting, has been under- 
taken by Prof. R. C. Carpenter, of the Cornell University, 
with the object of ascertaining the relative qualities of various 
coals under the same conditions as regards atmospheric mois- 
ture. Two lines of inquiry were opened up. First, a number 
of samples of different coals were reduced to a uniform physical 
condition by grinding and powdering, were then thoroughly 
dried, and afterwards simultaneously exposed to a saturated 
or nearly saturated atmosphere for a period of six to eight 
days. The weight of absorbed moisture was ascertained 
by taking the difference between first and final weights, this 
result being checked by thoroughly drying and re-weighing. 
Secondly, an investigation was made to determine the 
effect of the size of particles upon the power to absorb 
moisture, the method of experiment being similar to that of 
ihe first inquiry. The system of drying was in all cases the 
same, the coal being heated to a temperature of from 220°F. to 
240'F., and kept in this condition for one hour. The results, 
with American coals, indicate в very great difference in the 
absorptive power of various coals in the same physical state, but 


show а striking similiarity in this respect for coals which are 
known to possess like qualities and to come from the same de- 
posits. Thus, the samples of anthracite absorbed from just under 
5 to slightly over 6 per cent. of the weight of the coal when dry; 
the coking coals from Pennsylvania, from something less than 1 
to about 8 per cent.; the Western bituminous coals, from 8 to 
14 per cent.; Pocahontas, an amount greater that the anthra- 
cites. The first investigation seemed to indicate that, indepen- 
dently of the physical condition, different coals vary greatly in 
their hygrometrical properties, and that with few exceptions the 
power of absorbing and retaining moisture is in inverse ratio 
to the calorific value. The effect of the size of the pieces às 
decided, and as the larger sizes of coal take up the least 
moisture, it follows that what passes for absorbing power is 
partly due to capillary action of the surface. In the second 
investigation the pieces of coal were made as nearly of equal 
size as possible, and graded from inch cubes to powder that 
would pass through а 60-mesh sieve. The results were 
irregular. In connection with the drying of coals at tempera- 
tures above the boiling point, a number of experiments were 
made to ascertain whether there was any sensible loss of 
volatile matter. But, so far as could be determined by 
repeated trials, there was no such loss from alternate moisten- 
ing and drying at temperatures below 300 F. 


The German Electrochemical Society.— The annual meeting 
of this Society took place in Munich on June 21st to 24th last. 
The annual report states that the number of members is now 
580, an increase of 11 per cent. Thirty per cent. of the 
members live abroad. The retiring members of the Council 
have been re-elected with the exception of Dr. Vogel, in place 
of whom Prof. Leblanc has been chosen. The following 
definitions proposed by the Electrical Units Committee 
were adopted :—(1) Unit conductivity is possessed by a 
body if the resistance of a cube of lem. side is 1 ohm; (2) 
Molecular conductivity is the conductivity as above defined 


divided by the number of gramme-molecules in a cubic 


centimetre ; (8) The quantity of electricity necessary to sepa- 
rate a gramme-equivalent, viz., 96°540 coulombs, is to be 
designated by the symbol F (in commemoration of Faraday). 
The committee made no proposals of names and symbols for 
conductivity and current density, and they invite sugges- 
tions in the Society’s journal. The proposal to send an 
expert to America to study the development there of 
the electrical and electrochemical industry, and to grant 
him an allowance of £50, was adopted by a small 
majority. Next year's congress is to take place at Leipsic 
shortly after Easter. Prof. Ostwald read a Paper on 
scientific and technical education, in which he spoke against 
the proposed introduction of a State examination for chemists, 
contending that this would neither promote scientific indepen- 
dence nor stimulate research. This Paper was followed by 
one read by Dr. Boettinger, who was of the contrary opinion. 
He proposed that the Society should support the petition made 
by the German Chemical Society to the Government, praying 
for the Government control of the education of chemists, and 
the institution of Government examinations. After a very 
warm discussion this proposal was rejected. Prof. Linde 
described his apparatus for the liquefaction of air and the 
production of intense cold. Herr J. Pfleger read a Paper on 
the distillation of metals in the electric furnace. He 
recommended the use of very large currents, and suggested 
that the pungent gases given off during such distillations 
might be compounds of hydrogen with the metals. He 
further spoke at some length concerning the manufacture of 
carbide. The discussion was chiefly devoted to this part of 
the Paper. Dr. Liebmann also read a Paper on the electric 
furnace, chiefly dealing with the manufacture of phosphorus. 
Prof. Nernst described and showed some electrical capillary 
phenomena; Dr. Borchers described a gas-carbon battery ; 
and Dr. W. von Miller spoke on the synthesis of organic 
acids. The remaining Papers were by Herr Liebenow, on 
the estimation of the capacity of lead accumulators at different 
currents; Dr. Coehn, on the diffusion of colloids; Dr. Graetz, 
on an electrochemical means of transforming alternating into 
continuous currents, illustrated by practical experiments; and 
Herr E. Salomon, on a galvanometric method of titration. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'AL BR.] 


Vacuum Tubes in Magnetic Fields.—P. G. Melani has studied 
the action of magnetic fields of various intensities upon the 
difference of potential between the electrodes of a vacuum 
tube in action, and also upon the degree of vacuum required 
for the discharge. The immediate effect of the magnetic field 
is to reduce the drop of potential which invariably takes place 
when the tube begins to glow. The author worked with a 
battery of high-potential accumulators giving 925 volts. 
The potential fell to 585 volts as soon as the vacuum 
was sufficient to allow discharge (3:54mm.) when the 
apparatus was in the earth’s field alone. ith & field 
of 427 units the drop only attained 681 volts, and in a 
field of 1,288 units the discharge potential was as high 
as 778 volts. At the same time the vacuum required 
for maximum brightness steadily increased. For these 
results it is essential that the direction of the field should be 
normal to that of the current or opposed to it, or at least at 
an angle of 45° to it. When the current coincides with the 
field the drop is increased, and discharge sets in at a higher 

ure. The vacuum at which the discharge is interrupted 
1s less sensitive to the magnetic field, but the Шир pressure 
is slightly lowered by a field coincident with the current. 
This coincidence in fact extends the range of pressures at 
which a discharge can take place and enerally facilitates it, 
whereas in the other case the discharge is made more 
difficult. The greatest difficulty is experienced when the field 
is normal to the current. This is a well-defined generalisa- 
tion, which is calculated to shed some light on the nature 
both of the discharge and of the magnetic field. An obvious 
application of it is the construction of a kind of vacuum relay. 


[MxraNI, Nuovo Cimento, May, 1897.) 


Electrolytes under Pressure.— The variation of resistance 
exhibited by electrolytes when subjected to pressure has been 
studied by Fanjung, Tammann, and quite recently by 8. 
Lussana. Fanjung in 1894 published some interesting general 
conclusions. Не found that the resistance diminished under 
pressure at a gradually lessening rate, and that in cases where 
the electrolyte is completely dissociated the variation of resist- 
ance with the pressure is practically independent of the nature 
of the solvent. Tammann found that at high concentrations 
there is sometimes an increase instead of a diminution of 
resistance by pressure. Lussana, with that painstaking pre- 
cision which characterises much of the fundamental modern 
work of Italian physicists (and makes their Papers rather 
dry reading), overliauls the whole question in an exhaustive 


EARTH 


EARTH 


manner. He draws attention to the paramount import- 
ance of accurate determinations of temperature in experi- 
ments dealing with this question, and describes a method 
which appears to work satisfactorily even at the highest pres- 
sures. The tube containing the solution is introduced into 
the receiver of a Cailletet compression pump, and is there 
subjected to pressures of 150 to 1,000 atmospheres. The tube 
is vertical, with the usual terminals at the ends. A side tube 
is attached to the middle of it and is bent upwards. This 
serves for filling in the solution. A copper tube containing a 
nickel wire is mounted: between the two glass tubes, and the 
junction of the copper and nickel serves as a thermo-couple to 


indicate the temperature of the liquid, its indications bei 
compared with those of a similar standardised couple imm 
їп а bath outside. The resistance is measured by a novel 
method devised by the author. It is essentially a combination 
of Mascart's electrometer with an alternating current. The 
arrangement is shown in the dia Currents from an 
induction coil are sent alternately through a rheostat and 
through the liquid. The rheostat is adjusted until the elec- 
trometer indicates the same reading in both cases. Results 
are des for various chlorides and other salts. Generall 
speaking they tend to confirm Fanjung's results, but the wor 
is not yet completed. 

[LussaNa, Nuovo Cimento, May, 1897.) 


Identity of Röntgen and Cathode Rays.—A propos of Thomp- 
воп'в experiment (see The Electrician, Jan. 8) purporting to 
prove the existence of a third kind of rays which produce 
fluorescence, but are not deflected by a magnet, A. Battelli 
endeavours to show that there is no fundamental property 
possessed by Rontgen rays which is not also Rd by 
cathode rays. They both possess photographic action, as 
proved by Battelli’s previous experiments. The distinguishing 
property of Rontgen rays which remains open to discussion is 
the absence of regular reflection. Battelli makes a series of 
crucial experiments which go to show that in no case are 
cathode rays regularly reflected. In one experiment a platinum 
mirror was mounted in the path of the rays proceeding from a con- 
cave cathode. Small metallic cylinders bearing sensitivefilms, 
covered with opaque paper, were mounted in various azimuths in 
front and behind the mirror. Those in front were all impressed 
with a gradation corresponding to diffused reflection. Those 
behind were impressed when the platinum foil was thin enough 
or when it was replaced by aluminium. Other experiments 
show that after a second reflection the rays have the same 
properties as before. But the most important result is that 
the action of the reflecting surface upon the cathode rays is 
the feebler the thinner the surface. This fact can hardly be 
reconciled with the assumption that Réntgen rays are due to 
the impact of cathode rays. Thin surfaces seem to act as 
filters, transmitting some of the rays and diffusing the rest, 
Battelli also confirms the result that the transparency of 
bodies for cathode rays is the same as their transparency for 
Róntgen rays. 

[BATTELLI, Nuovo Cimento, Мау, 1897.) 


Spark Potentials.—R. Swyngedauw has further investigated 
the question of static and dynamic discharge potentials, and 
claims to have definitely proved that they are not the same. 
The difficulty of determining the spark potential of a rapidly 
alternating discharge is evident, unless it should become 
possible to employ some stroboscopic method. Swyngedauw 
tackles the difficulty by coupling together two spark gaps, 
one of which is charged statically, the other dynamically, a 
Holtz machine being used in one circuit and an induction 
coil in the other. Any difference in the potential required 
for discharge will be indicated by the difference of length 
in the two spark gaps when they are both acting, since the 
potentials are necessarily equal. In practice, several serious 
sources of error are likely to intervene, which differ with the 
frequency of the sparks, with the state of the knob surfaces, 
and with the presence or absence of ultraviolet and X-rays. 
The author studies all these sources of error in detail. The 
static discharge potential of an exciter with tarnished knobs 
is less than its dynamic discharge potential, owing to the 
inertia produced by the layer of oxide. Brass knobs lem. or 
2cm. in diameter, however, give good dynamic results if 
polished after every spark. Ultra-violet light produces а 
greater decrease of the potential required for a dynamic than 
for a static discharge. To obtain a rational ‘‘critical dis- 
tance,’’ the author proposes to screen the secondary exciter 
from the primary spark, to clean the knobs with emery cloth 
after every spark, thus getting rid of the tarnish and the 
heated air, and to allow the sparks to pass at regular intervals. 
It is only when such precautions are adopted that results of 
any uniformity can be obtained. 

[SwrNaEDAUwW, Journ. de Pkys., June, 1897.] 
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THE TELEPHONE SYSTEM OF THE UNITED 
KINGDOM.* 


BY F. CHARLES RAPHAEL. 


- II.—DEVELOPMENT. 


The telephone’: 8 legal troubles were by no means ended by 
the amalgamation of the Bell and Edison Companies. The 
Government had been considering the position of the com- 
panies with respect to their eneroaching on the Government 
monopoly of telegraphic communication, and had entered an 

action against the Edison Company just previous to the 
amalgamation. Service was accepted by the United Company, 
and the case came on for hearing on November 29, 1880. The 
expert witnesses on the Company's side were Lord Kelvin, then 
Sir W. Thomson, Sir G. G. Stokes, Dr. Fleming, Prof. Tyndall, 
Lord Rayleigh, and Dr. Hopkinson ; on the Crown side, Mr. 
Barlow, Mr. Warren de la Rue, Mr. Preece, Sir Charles Bright, 
Mr. Latimer Clark, and Prof. Hughes. Mr. Baron Pollock 
and Mr. Justice Stephens were the judges. The result was 
practically a declaration that the Government held a monopoly 
for the transmission of messages or other communications by 
means of electric signals, so that a telephone was a telegraph 
within the meaning of the Telegraph Act. The following 
passage from Mr. Justice Stephens’ judgment is interesting :— 
** The result of the definition seems to be that any apparatus for 
transmitting messages by electric signals is a telegraph, whether 
& wire is used or not; and that any apparatus of which a wire 
used for telegraphic ‘communication is an essential part is a 
telegraph, whether the communication is made by electricity 
or not. It would include, on the one hand, electric signals 
made, if such a thing were possible, from place to place, 
through the earth or the air; and on the other a set of 
common bells, worked by wires pulled by the hand, if they 
were 80 arranged as to constitute a code of signals.“ 

The royalty, for which the Government allowed the United 

Company to continue its operations, was fixed at 10 per cent. of 
the gross receipts. The Government granted licences for certain 
specified districts, and before commencing on a new district 
a new licence had to be obtained. In 1884, however, the 
United Company succeeded in persuading tbe Government to 
grant them a universal licence allowing the use of the tele- 
phone system all over the country. The main condition 
imposed in these licences was that the Telephone Company 
Should not deliver written messages. 
. The United Company's business now went on increasing ; 
by the end of 1881 they had 16 metropolitan exchanges, 
besides some in the provinces. During this year also several 
private lines were erected in Sheffield and the Midland 
counties, and one between Newport and Cardiff in Wales. 
The Lancashire Telephone Company established themselves in 
Lancashire and founded several exchanges, and in other parts 
of the provinces local exchanges were formed by smaller com- 
panies or private individuals, several of whom united and 
formed the National Telephone Company in May. 1881. By 
the end of that year the National Company had about 50 
exchanges and 200 private lines in operation, including four 
exchanges in Glasgow. Nearly all these companies were, so 
to say, off-shoots of the United Company, and were working 
under lieence from the parent company as well as under Post 
Office licences. The instruments used remained the property 
of the United Company, and the rent paid for them included 
the royalty. 

The Post Office also now started fitting up private lines and 
local exchanges, and by the end of 1882 possessed a number 
of provincial exchanges on the metallic circuit system in 
various parts of the provinces, the most important being at 
Newcastle. 

During 1882 the United Company again entered the Law 
Courts, bringing no fewer than seven successful actions for 
infringements of the Bell receiver and Edison transmitter 
patents. One of these was against Messrs. Harrison Cox- 
Walker and Co., who manufactured what was practically a 
Bell receiver with a horseshoe magnet in place of the perma- 
nent bar magnet and the well-known Hunnings transmitter in 
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which granular carbon was used. This, one of the most 
famous patent actions, which was stubbornly fought and after- 
wards carried to the Court of Appeal, decided that the Bell 
patent was valid, and that Reis’s invention and an experi- 
mental instrument of Bell’s brought over to England by Lord 
Kelvin in 1876, and then exhibited by him, did not constitute 
anticipations. An injunction was therefore granted. The 
Edison patent could not, however, be upheld, as the patent 
included in its complete specification a claim for the invention 
of the phonograph, an instrument not referred to in the pro- 
visional specification. No injunction was therefore granted 
against the Hunnings transmitter. 

The United Company, however, lost no time in disclaiming 
the portion of the Edison patent referring to the phonograph, 
and thus again became masters of the situation until the 
expiry of the Bell and Edison patents in 1890 and 1891. 

During the next year the London and Globe Telephone 
and Maintenance Company, who had been using the Harrison 
Cox-Walker instruments, proved a great source of trouble to 
the United Company. They started an exchange in the Wool 
Exchange building in Basinghall-street, a stone’s throw from 
the United Company’s Coleman-street Exchange, and by offer- 
ing а subscription rate of 10 guineas per annum instead of 
the £20 charged by the United Company, they got about 100 
subscribers. (The same expedient for getting subscribers 
away from the United Company had been adopted by the 
Edison Company, who had charged £12 per annum, instead 
of the £20 charged by the Bell Company.) 


— a 


Еа 7,—Some Picturesque Infringements. 


The Globe Company had bargained with the landlord of the 
Wool Exchange for sole aérial rights," and demanded the 
removal of the United Company’s wires which passed over 
this building towards the latter Company's exchange. The 
United Company having failed to comply with this demand, 
the Globe Company proceeded to take the stringent measures. 
illustrated in Fig. 8,* occasionally connecting a magneto on 
the United lines, and thus interesting the subscribers in the 
dispute. This led to police court summonses and quarrels. 
between workmen on the house tops, and there seemed to be 
no likelihood of settling the matter until the solution of 
amalgamation was again resorted to, and the United Com- 
pany took over the Globe Company’s subscribers. 

The United Company and the affiliated companies in the 
provinces now went on gradually increasing the number of 
their subscribers and the number of their victories in the law 
courts, until the expiration of their patents in 1891 and 1892. 
One of these favourable law-court decisions was against the 
New Telephone Company, which had been founded in 1885 
to manufacture an instrument designed by Prof. Silvanus 
Thompson, and named The Valve Telephone,“ and to erect 
telephone exchanges, &c. The New Telephone Company went. 
into liquidation in 1889, immediately after the decision of the 
law courts. 


^ * This illustration is from a negative kindly lent by Mr. Addenbrooke. 
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In April, 1889, partly owing to the increased use of the 
inter-urban trunk wires, and perhaps also influenced by the 
new policy of the Government in refusing to grant any more 
universal licenses, the United Company started amalgamating 
with its offspring. Chief among the amalgamating companies 
were the United, National, Lancashire and Cheshire, Northern 
District, South of England, and the Western Counties and 
South Wales Telephone Companies and the ‘telephone Com- 
pany of Ireland. The name, The National Telephone Com- 
pany, was retained, this being rendered necessary by the 
terms of the articles of association of the original Companies. 

Immediately after the expiry of the Edison patent in 1892, 
ihe late Duke of Marlborough set himself the task of evolving 
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receivers and magneto calls. The National Telephone Com- 
pany refused to reduce their own rates, contending that the 
Mutual Company were only enabled to charge this low rate 
of subscription by the use of a cheaper and poorer class of 
material both for their lines and in their exchanges. 

The next step was the gradual amalgamation of the Mutual 
Company and the New Company. The Mutual Company sold 
itself to the Electric and General Investment Company in 1892. 
This latter Company sold the business to a pioneer Company, 
which in its turn sold itself to the New Company. The National 
Company, which, as already stated, possessed one-third of the 
New Company’s share capital, now set to work to buy up more 
shares; not a very dificult matter. The National Company, 


Fic. 8.—Tied-up Wires. 


@ new and efficient telephone service in London, which was 
to use metallic circuits throughout, following the principle 
always employed by the Post Office (and also used by the 
National Company in Hull and Newcastle), and to charge a £12 


subscription rate. As the Post Office adhered to the policy of 


refusing to grant any more general licences for running tele- 
phone wires all over the United Kingdom, the New Telephone 
Company, which had such a licence, was resuscitated, and the 
new telephone company adopted that name. Notwithstand- 
ing theloudly-proclaimed intention to compete with the National 
Company by providing a better service at a lower price, when 
the New Company was reconstructed a third of its share capital 
was allotted to the National Company. The reconstructed 
Company now started making preparations to deal with a 
large number of subscribers: premises were taken in various 
parts of the metropolis, and some supplies were ordered. 
Since the expiry of the Bell and Edison patents another 
new Company had started work energetically. This was the 
Mutual Telephone Company of Manchester, which, by 
charging a very low subscription rate, offered a serious 
competition to the National Company there. The Mutual 
Company was formed in 1890, with a capital of £100,000, 
subsequently increased to £350,000. The call-wire system 
was employed (this will be described in detail in a subse- 
quent article), with Hunnings transmitters, two-pole Bell 


having obtained the necessary majority of votes, decided that the 
New Company should go into voluntary liquidation in January, 
1895, and thus the last of the National Company’s competitors 
was successfully swallowed and—digested. 


¶Hꝗ eS 


SHOREDITCH MUNICIPAL ELECTRIC SUPPLY. 


The municipal electric supply station at Shoreditch, recently 
opened by Lord Kelvin, possesses many features of interest 
for electrical engineers, chief among which may be noticed the 
combination of the steam-generating plant with dust destruc- 
tors, the use of Druitt Halpin’s system of thermal storage 
for the boiler feed, and the employment of electric motors for 
lifting and charging the refuse into the destructors. These 
features alone are sufficient to make the generating station one 
of more than ordinary interest ; but, unfortunately, although 
the opening ceremony has been held, the station is far from 
being completely equipped, and we feel it would be wiser and 
more to the advantage of our readers to postpone our detailed 
description of the station until the machinery is in a more 
advanced state of completion. At the same time, we may 
fitly remark the occasion of the starting of this station witha 
brief account of the general system which has been adopted. 


886 THE ELECTRICIAN, JULY 9, 1897. 


. Bituated in the centre of the parish, the station is in an | supplied. The dust destructor house, some 80ft. square, is: 
equally convenient locality whether for the collection of rubbish | fitted with 12 destructor cells and six boilers, together with a 
to ihe works or for the distribution of power over the area | thermal storage cylinder 85ft. in length and 8ft. diameter, 
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Fra. 1.—Shoreditch Municipal Electric Supply and Dust Destructor Works, 


By sandwiching the boilers between the destructors the flues connecting them are- 
T oi made quite short, and the arrangement has the further advantage that it minimises 
/ radiation losses from the boilers. The cells are charged with Boulnois and Brodie's 
electrically-driven charging trucks, and are estimated to consume from 8 to 12 tons of 
refuse per cell per day. From the cells the furnace gases usually pass to the boiler 
flues; but when necessary the boilers may on occasion be fired independently with 
coal. In the daytime the steam generated is used for heating а large volume of water 
in the Halpin cylinder, and by dusk this water has been raised nearly to boiling 
temperature. The water is then fed into the boilers, upon which now falls the duty 
of merely evaporating it. This is & modification of the original Halpin scheme, the 
water being used as feed and not directly evaporating from the water cylinder into the 
steam pipes. 

For the electrical generation and distribution the Oxford" system has been adopted, 
the generating station, however, being partly equipped with low-pressure plant 
directly connected to the distributors. The plant at present erected includes three 
Е.С.С. generators direct-coupled to Willans engines, each set having a capacity 
of 160 kilowatts at 1,100 volts, and three low-pressure E.C.C. generators direct- 
coupled to Willans engines, each set having an output of 70 kilowatts at 165 volts. 
All the engines are fitted with automatic cut-off valves. Fig. 1 shows a plan and 
elevations of the machinery room, boiler house and destructor plant. 

Three types of cables are used in the system of mains, viz., high-pressure concen- 
tric feeders, low-pressure separate distributors on the three- wire system, and 
twin-twisted arc-light cables. These cables are partly of vulcanised rubber, made by 
Messrs. W. T. Glover and Co., and partly of paper-insulated cable, by the British 
Insulated Wire Company. The drawing-in system, with earthenware conduits, by 
Messrs. Doulton and Co., has been used throughout and for all classes of cables. 
Fig. 2 shows the type of conduit used for the three-wire and two-wire sections. 

Sub-stations are being fitted into two cottages in the parish, but these are not yet ready 
for work; the only sub-station now working being that in Great Eastern-street, where 
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three motor-generators have been erected. Each of these 
machines has a capacity of 400 amperes at 165 volts on the 
secondary terminals. There is also a motor generator at the 
genera station, wound for & variable ratio, and which may 

used either to develop low-pressure or high-pressure power. 
The capacity of this machine is 60 kilowatts. 

The public lighting as at present arranged for consists of 
57 standards supporting Johnson and Phillips’ double carbon 
arc lamps. The arc lights are replaced by incandescent lamps 
after midnight, and 86 incandescent lamps in by-streets burn- 
ing all night. The system of using arc lamps burning until 
midnight only, and each arc lamp replaced after midnight 
with two 82-c.p. incandescent lamps, was originally recom- 
mended by the same engineers at Portsmouth; and the 
success it has met with there induced the Vestry of Shore- 
ditch to adopt the same method. Owing to the economy 
effected in the consumption of current between midnight and 
dawn, the arc lamps will be of a rather larger size than those 
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and Co.’s (Edmund's) patent automatic switches for cone 
trolling the lighting of the incandescent lamps. 

The system of charging adopted for current lighting pur- 
poses is the Wright demand indicator system, 6d. per unit 
being charged for an average daily use for two hours of each 
lamp demanded through each half-year, and 4d. per unit for 
the electricity consumed beyond that average two hours’ con- 
sumption. In addition, there two rates of charging for current 
used for motive purposes, namely, 8d. per unit for current 
which may be demanded at all times of the day and night, 
and 2d. per unit for current that may be demanded during 
the hours of daylight. The second charge was adopted in 
order to encourage that class of consumers who would consent. 
not to use their motors during the time of heavy lighting. 

Mr. E. Manville, of Messrs. Kincaid, Waller and Manville, 
has acted throughout the development of the scheme as con- 
sulting engineer, and it was upon his recommendation that 
the use of dust-destructor heating for the boilers was adopted.. 


Fic. 2. —Doulton Conduits on the Shoreditch Supply System, 


generally used—namely, 124 amperes at 45 volts. These lamps 
are arranged in circuits of 19 in each series, running off the 
high-pressure bus bars at a difference of potential of 1,000 volts. 
The standards supporting the arc lamps are also provided 
with two brackets supporting the two 32 c.p. incandescent 
lamps referred to. Each lamp-post is fitted up with a cuttiug- 
in and cutting-out switch, and with one of Messrs. Glover 


The dust destructor andsteam-raising plant have been erected by 
Messrs. Manlove, Alliott and Co.; the steam and other piping, 
tanks, pumps, é&c., have been erected by the Thames Ironworks 
Company ; the Electric Construction Company are responsible 
for the electrical equipment of the station, sub-stations and 
public lighting ; and the cables have been supplied by the British: 
Insulated Wire Company and Messrs. W. T. Glover and Co. 


———.——.—....k—. ... ...... —.....— 


THE ELECTRO-METALLURGICAL INDUSTRIES OF 
THE UNITED STATES. 


In a recent issue,* reference was made in one of our editorial 
notes to the series of articles that had been commenced in the 
Zeitschrift fiir Flektro-Chemie upon the above subject, by Titus 
Ulke, a well-known writer upon this branch of electrical science. 
We gave a brief summary of the contents of the first of these 
articles—that dealing with the electrolytic copper refining 
industry. 

The second appears in the issue of the Zeitschrift fir 
Eleltro- Chemie for June 5th, and deals with the production 
of electrolytic nickel. As this electro-metallurgical industry 
has not up to the present received much notice in our columns, 
we give a rather full abstract of Herr Ulke’s article. 

The process by which pure nickel is at present prepared is 
known as the Bartlett-Thompson process, and is worked by 
the Orford Copper Company and the Balbach Smelting Com- 
pany in America, and by Messrs. Gustav Menne and Co., 
at Siegen in Germany. The copper nickel ore mined by the 
Orford Copper Company contains copper, iron and nickel as 
sulphides. The ore is first roasted, and is then smelted with 


* See The Electrician, May 21, p. 98. 


the addition of sodium sulphate (salt cake) and coke ina cupola 
furnace. The sulphate is reduced to sulphide by the coke, 
and this sodium sulphide forms what is known as tops 
with the iron and copper sulphides, whilst the heavier nickel 
sulphide sinks and is known as ** bottoms.” When cold, these 
distinct portions of the fused mass are separated, and the 
smelting with coke is repeated in order to still further eliminate 
the iron and copper from the nickel sulphide. The impure 
nickel sulphide is then roasted with common salt to convert 
the remaining traces of copper and the silver and gold into 
soluble salts—sulphates or chlorides—and the mass is then 
leached with water to effect their extraction. The nickel 
which this last roasting has brought into the form of oxide 
is now submitted to the ordinary reduction process, and is 
cast into moulds for use as anodes in the after electrolytic 
treatment. This anode nickel, as prepared by the Orford 
Copper Company at their smelting works in New Jersey, 
contains 95-96 per cent. nickel, 2060 per cent. copper, 75 
per cent. iron, 25 per cent. silicon, 45 per cent. carbon, 8:00 
per cent. sulphur, and ·502. platinum per ton. The Balbach 
Refinery at Newark receives this raw nickel for the electro- 
lytic process, and using, it is believed by Ulke, a cyanide 
bath as the electrolyte, plates of nickel containing from 99:5 
to 99-7 per cent. nickel are produced at the cathode. The 
plates produced at Newark measure 20in. by 80in. by ŝin., 
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and the refinery is producing at present 1,000lb. of pure 
nickel per day. Thicker plates are difficult to prepare, owing 
to the surface oxidation that takes place and to the conse- 
quent scaling that occurs. Ulke considers that the Bartlett- 
Thompson process of preparing the nickel matte, though 
patented in 1898 in America, is invalidated by a British 
patent of Parkes’ of 1876, and that this process might be 
worked without any payment of royalty to the Orford Copper 
‘Company. uM 

. The Canadian Copper Company, of Cleveland, Ohio, are at 
present erecting ап experimental plant for the operation of а 
new process of nickel extraction —apparently one patented by 
Ulke himself. This process is designed for treatment of the 
Canadian Nickel ores, which yield after roasting a matte 
containing 20—25 per cent. copper, 18—28 per cent. nickel, 
25—85 per cent. iron, and 20—80 per cent. sulphur. This 
matte is now concentrated by ** bessemerising,”’ in the course of 
which operation, when carefully performed, the iron passes 
into the slag; and the heavier portion of the blow when cast 
into slabs, suitable in size for use as anodes, is found to con- 
tain on the average 48 per cent. copper, 40 per cent. nickel, 
*80 per cent. iron, 18:7 per cent. sulphur, 702. silver, and 
*100z. to 200z. gold per ton of metal. If a copper nickel 
alloy be desired, this **bessemerised" product is submitted to the 
ordinary metallurgical furnace process. If а separation of 
the nickel and copper be desired, the slabs are used as anode 
in & bath of dilute sulphuric acid. The copper is first deposited 
in an acid solution, and then, after making the bath neutral or 
slightly alkaline, the electrolysis is continued and a deposition 
of the nickel is obtained. 

The nickel ore which is used in this process can be pur- 
chased at Hamilton, Canada, for $55 per ton. “ Bessemeris- 
ing" costs $12-$15 per ton. This '* bessemerised " product 
sells at Sudbury for $125-$180 per ton, according to the 
silver and gold contents. There is, consequently, at the pre- 
sent prices of nickel and copper & margin of $150-$200 per 
ton to cover the cost of the electrolytic process which it is pro- 
posed to use. The plant which is now being erected at Cleve- 
land is designed to treat 1,000lb. of the “ bessemerised ” 
product daily. The reports upon the working of the new 
process, in which one of the latest developments in metallur- 
gical practice“ bessemerising copper. matte —is associated 
with electro- chemical operations, will be awaited with interest. 


REPORT ON THE LIVERPOOL OVERHEAD 
RAILWAY ACCIDENT. 


The following is a reprint of the report of Lieut.-Col. H. A. 
Yorke to the Railway Department of the Board of Trade, in 
‘the matter of the accident on the Liverpool Overhead Railway, 
on April 15th last :— 


I have the honour to report, for the information of the Board of Trade, 
in compliance with the Order of the 26th April, the result of my inquiry 
into the collision that occurred on the 15th idem at Dingle station on the 
Liverpool Overhead Railway. In this case as the 10 a.m. down train from 
Dingle was leaving the station it came into collision with a train of empty 
coaches from Herculaneum, the driver of which had allowed his train to 
run past the home signals and to foul the cross-over road leading from 
the up-side of the island platform on to the down main line, through 
"which the down train at that moment was passing. "Three passengers are 
reported to have complained of injuries. Two of the cases were 
slight, but one passenger was cut about the legs and received a 
shock of a more serious nature. The two trains were of a precisely 
similar description, each consisting of two bogie carriages. The 
mode of traction is electric, the leading and trailing axles of each 
train being fitted with a motor, of which, however, only one, namely, that 
in front, is in use at one and the same time. The current is conveyed to 
the motors by means of a slipper, which travels along the conductor, the 
latter being placed centrally between the rails and parallel to them. The 
driver has a small compartment in the left-hand front corner of the 
leading carriage, and in this are placed the switches and controlling gear 
-of the electric machinery, and also the brake-handles, All trains are 
fitted with the Westinghouse brake, which operates blocks on all 
the wheels in the train except those to the axles of which the electric 
motors are fixed, and each carriage has also a hand-brake. There is a 
guard in charge of every train, who sits in the compartment in the rear of 
the train, which corresponds with the driver’s box in the front. When a 
‘train has reached its journey’send and has to return, the driver and guard 
change places. The compressed air for the Westinghouse brake is carried 


in cylinders below every coach, which are charged from compressors by 


means of flexible pipes at the terminal stations. In this case the empty 
train, whieh had been stabled during the previous night at the carriage sheds 
‘at Herculaneum, was not cbarged with air, and the Westinghouse brake on it 
was therefore inoperative at the time of the collision. It was to have been 
во charged as soon as it reached Dingle station prior, to its departure 
therefrom as the 10:5 a.m. down train, but the passenger train with which 
it collided was supplied with air, and the continuous brake on it was in 
proper order. The leading carriage of each train was badly damaged in 
the front, their right-hand corners being smashed in and destroyed ; but 
the damage to the drivers’ compartments was trifling, and both drivers 
escaped injury. The empty train was driven back about 20 yards, but no 
wheels left the rails, and no injury was done to the permanent way. | 


Description.—The Liverpool Overhead Electric Railway consists of a 
double line of rails of standard gauge, and Dingle station is its (present) 
eastern terminus. This station consists of an island platform, with a line 
of rails on each side of it, and both platform lines are signalled for the 
arrival and departure of trains. | | 

Immediately west of the platforms there is a cross-over road with 
facing-pointe on the up line leading into the down platform line, and out- 
side this there is a second cross-over road between the two lines, with 
trailing points on each line, whereby trains leaving the up platform can get 
out on to the down line. All the points that at any time become facing 
to trains are provided with proper locks and bars, and the interlocking of the 
points and signals, all of which are worked from the signal-box at the western 
end of the station, is correct. The lineis worked on the abeolute block system 
under the ordinary rules, and Syke's system of lock and block is also in use but 
without treadles, the latter being notaltogethersuitable for a terminal station 
in which both platform lines are used for both the arrival and departure of 
trains. The up home arrival signals Nos. 2 and 4 (leading respectively into 
the up and down platform lines) are situated 110 yards from the end of the 
platforms, outside both the cross-over roads referred to abcve, and their 
corresponding distant signals are 750 yards west of them. The down 
starting signals Nos. 19 and 20 (leading out of the up and down platform 


point of Collision 
L 


a 7 F. P. L. 
Up mm yt r 
— г FPL. F.P.L. T) Up 
— 88 | ш Patrone 


Down 


——— 
Down 


lines respectively) are situated at the western extremity of the 
island platform. The station and the lines, for a distance of 866 
yards westwards, are in tunnel, and there is consequently not a very 
good view of the up home signals, which are necessarily situated in 
the tunnel, for an approaching train. The up distant signals are out- 
side the tunnel. The next station and block box west of Dingle is 
Herculaneum, the distance bet ween the centres of the two stations being 
1,116 yards, of which 250 yards is in the open, the line being carried on 
viaducts, and the remainder, as already explained, in tunnel. The 
gradient of the line is on a rising gradient nearly all the way from 
Herculaneum to Dingle, the inclinations being as follows :— 
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Evidence.—Richard Orford, station foreman, states: I have been in the 
Company’s service since 1893, and I have been station foreman all the time. 
I was previously in the service of the London and North-Western Railway 
in the detective department. I have been stationed at Dingle station 
since it was opened in December, 1896. I had prior to that been at James- 
street station and Alexandra Dock station. I frequently act as relief 
signalman for one hour during the day, during the absence of the 
relief signalman. One week this hour occurs ia the morning, the next 
week it occurs in the evening. If I am on the early shift, my duty in the 
station lasts from 4 a.m. till 2 p.m. ; if I am on the late duty I take from 
2 p.m. till the finish, at about 11:45 p.m. It happens more often for me 
to be employed as relief signalman in the evening turn of duty than in the 
morning turn. On April 15th I came on duty at 4 a.m., and at 9:45 a.m. 
I went on duty in the signal box at Dingle to relieve the signalman. The 
9:57 train ex Dingle started from the down platform at correct time. At 
that time I had the train forming the 10 a.m. ez Dingle on the up road. 
After the 9:57 train had passed the advanced starter I gave line clear for 
the up road to Herculaneum. Ав soon as I had done that Herculaneum 
offered me an empty carriage train, which was to form the 10:5 a. m. 
train ex Dingle. I accepted it. I got it on line from Herculaneum at 
9:58. I did not pull the signal off for it, but set the road for the 10 a.m. 
train ex Dingle, and lowered the signals, viz., 18 and 19, for the 10 a.m. to 
start. When I accepted the empty train from Herculaneum by plunging 
on the block instrument, I thereby locked up No. 7 cross-over road leading 
from the up platform to the down line. But in order to release this cross- 
over road во as to allow the 10 a.m. train to start, I made the road for the 
down platform and lowered No. 4 signal, and then replaced the levers to 
their normal position, and in this way I was able to release No. 7 cross-over 
road. When I did this the empty carriage train was not in sight. Accord- 
ing to the rules I ought after having accepted the empty carriage train to 
have allowed it to run into the down platform without stopping it at the 
home signals, and not to have allowed the 10 a.m. train to start till the 
empty train had arrived. The reason I did not work strictly according to 
rule was to save time. The empty train on arrival at Dingle had to take 
air for the Westinghouse brake, as there are no means of chargi 
the cylinders at Herculaneum. The time occupied in running from 
Herculaneum to Dingle is three minutes. This would make the train 
arrive at 10:1 a.m. The charging with air would take about two minutes, 
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and if I had waited for the empty train to arrive before the 10 a.m. train 
left the latter would not have got away till 10:14. Besides, trains coming 
light from Herculaneum, and with the air cylinders not charged, and 
depending on the hand-brake only, would take a little longer in running 
to Dingle, as they ought to come in more carefully. "The 10 o'clock went 
away to time, and I saw the other train in the tunnel. It seemed to me 
as though it had stopped at the home signal. Directly after the 10 a.m. 
train bad started I heard the sound of the collision. I blocked the line 
and telephoned to Herculaneum to turn all trains back from there. I 
know that what I did was contrary to the rule of block working. I have 
never reported that I have done so. I may have done the same thing two 
or three times previously. 

Thomas Middlebrook, driver, states: I have been in the Company's 
service since June, 1896, and I have been driver since Christmas Day, 1896, 
having worked previously to that in the carriage shed. Оп April 15th 
I came on duty at 4 a. m., to work till 12 noon. І had gone through the 
course of training before being made driver, and I understood all about 
the motors. I have been regular driver since Christmas. On the morning 
of the 15th I was working an empty carriage train from Herculaneum to 
Dingle. I left Herculaneum at 9:58 a.m., the starting signal and advanced 
starting signal being off for me. The distant signals for Dingle are on 
the same post as the advanced starter for Herculaneum ; and when I first 
saw those distant signals the right-hand one of the two was off, that being 
the signal for the down platform. It was off when I passed it. It is not pos- 
sible to obtain a good sight of the home signals for Dingle until one is about 
200 yards from them. When I saw them they were both at danger. I 
was probably then about 200 yards off. I at once switched the current off ; 
then, thinking that the train would not run up to the signals, I switched 
їп again. When I was about 20 yards from the signals I switched off 

‘again. I also applied the hand brake. My hand brake applies blocks to 
the six wheels of the leading coach. "The brake took action, but the train 
failed to stop at the signals. I was trying to stop iu the usual way at the 
home signal Just as I got to the home signal, | saw the other train come 
out of the station. My train consisted of two coaches, and was of the 
eame composition as usual. It was fitted with the Westinghouse brake, 
but this brake was not available, as the cylinders were not charged. I had, 
therefore, to depend on the hand-brake. I had very nearly come to a 
stand when the 10 a.m. train struck my train. I came from Herculaneum 
at the usual speed; the time allowed is min. for the distance (viz., 
1,200 yards) I аш sure I did not come in any faster than usual, 
and I fully expected to be able to stop at the home signal I could 
not see the train coming out of the station until it was close on 
me. I had no time to reverse the motor or do anything more. 
The front right-hand corner of the leading car on my train was 
smashed in, and my train driven backwards about 20 yards. I was 
shaken by the collision, and was in bed three days. The driver's 
box was not much d d, and I did not feel much injury at the 
time. This is not the first time that I have found the distant signal off 
and the home signal at danger. I have not previously mentioned to any- 
one that the distant signal was off on this occasion until to-day. I did 
not remember anything about it until asked just now. 

William Smith, driver, states: I have been in the Company’s service 
about three years, and I have been driver about 15 months. On April 15th 
I come on duty at 4:30 a.m. to work till 1:33 p.m. I was driver of the 
10 a.m. ex Dingle on the morning of April 15th. The train was of the 
usual composition. At 10am. the starting and the advanced starting 
signals were lowered for my train to start. I put my train in motion in 
the usual way. I could not see the other train in the tunnel until I had 
passed the signal box. When I first saw the empty train I could not tell 
whether it was in motion or not. When I reached the points of No. 7 
cross-over road I realised that the empty train had passed the home 
signals and was still in motion. I at once switched off and applied my air- 
brake. The brake went on at once. I was probably running about 12 
miles at the time. The other train was oisi very slowly. I had 
hardly time to reduce the speed of my train at all. The leading right- 
hand corner of my car came in collision with the corner of the other train, 
and was emashed in. The driver's box was not damaged. I was not hurt. 
The other train was driven back about а coach-length. During the early 
pert of that week I was working the 10 a.m. from Dingle each day, and it 
was usual for the carriages to form the 10:5 ex Dingle to be standing out- 
side the station at the home signals when I started. 

Richard Orford, recalled, states : I am quite positive I did not lower the 
distant signal for the empty carriage train while it was approaching. There 
was no neceesity whatever to do so. 

Conclusion.—The circumstances leading up to this collision, as disclosed 
in the foregoing evidence, are as follows: At 9:57 a.m. the cars forming 
the 10 am. train ex Dingle, were standing on the up platform line, and 
the down platform line was clear. At this time the empty carriage train 
was offered on the block instrument to signalman Orford at Dingle from 
Herculaneum, and was “accepted” at the same time, The manipulation 
of the block instrument for the purpose of accepting this train locked 
No. 7 cross-over road (from the up platform to the down main), and 
the down starting signal (No. 19) from the up platform line, so that 
it was not possible for Orford to lower this signal for the 10 a.m. train 
to start. In order to obtain a release from this lock, Orford made the 
road for the empty carriage train to run into the down platform, and 
lowered No. 4 up hom signal for it, and then, without waiting for the train 
to arrive, he replaced this signal to danger, and restored the points to their 
normal position. These operations had the effect of releasing the lock on 
No. 7 points and No. 19 signal, and signalman Orford at once set the road 
and lowered the signal for the 10 a.m. train to start. In Ше meantime 
the empty carriage train was approaching the station, and when the driver 
of it came in sigbt of the home signals they were, according to his atate- 
ment, both at danger, so that although Orford had momentarily lowered 
one for Ше purpose explained, he had restored it to the danger position 


before driver Middlebrook saw it, and the latter was not therefore misled 


by what had been done. For some reason or other Middlebrook failed to 
stop his train at the home signals, with the result that he fouled No. 7 
cros3-over road at the moment that the 10 o'clock train was passing over it 
on its way to the down main line. The right-hand leading corners of the 
front cars of the two trains came into violent collision, and the bodies of 
the vebicles were smashed in, but fortunately the personal injuries 
were few, owing, no doubt, to one train being empty, and the 
other but lightly loaded. That the shock was one of considerable 
voilence is sufficiently proved by the damage to the rolling-stock, and 
by the fact that the empty train was driven backwards about 20 yards. 
The primary cause of this serious occurrence is {о be found in signalman 
Orford's deliberate breach of the block rules and regulations, whereby he 
permitted the 10 o'clock train to start from the up platform at the time 
that the other train was approaching the station on the up line. His con- 
duct is rendered the more reprehensible by the fact that the block instru- 
ments and the points, &c., were во interlocked as to guard against such а 
proceeding. This safeguard, however, had no deterrent effect upon Orford, 
as he at once set to work to evade it by going through the lever movements 
necessary for his purpose, doing in fact what would have been right if the 
empty carriage train had been permitted to run into the station. More- 
over, the evidence makes it clear that this was by no means the first occa- 
sion on which the same thing had been done by him. It is manifestly 
useless for railway companies to incur expense in providing modern 
appliances for ensuring the safety of the travelling publie, if а signalman is 
to be permitted with impunity to render all such safeguards nugatory, 
and to expose passengers to unnecessary danger. As soon as Orford bad 
accepted the empty train, it was his absolute duty to have allowed it to 
run into the station up to the down platform before he let the 10 o'clock 
train start. I regard his offence as exceedingly serious, and us one that 
should disqualify him in future for the responsible position of signal- 
mau. His only excuse is that he wanted to save time, and that if he 
had kept the 10 a.m. train back until the arrival of the empty 
train, the former would have been a minute late in starting. But such 
reasoning cannot for a moment be accepted as affording any justification 
whatever for this or similar misdeeds, for it is tantamount to recognising 
the suspension of block working and the abolition of all precautions, when- 
ever the normal regulations are likely to cause the least delay. 

There is another aspect of the case, which is, perhaps, not always suffi- 
ciently borne in mind, and to which I sbould like to draw the attention of 
all classes of railway servants. In the event of fatal injuries to any person or 
persons ensuing upon a deliberate breach of rules, or ап intentional inter- 
ference with the appliances provided for ensuring safety, the position of 
the man who had thus broken his trust would be one of the utmost 
gravity, and would probably terminate in a conviction for manslaughter. 
Richard Orford is not а regular signalman, his principal duties being those 
of station foreman, but he acts during & certain period of each day as 
relief signalman, and is thoroughly acquainted with all the routine and 
regulations of signalman's work. He had been six hours on duty in the 
station, and in the signal box for a quarter of an hour, at the time of the 
collision. = - ' ы. 

Driver Thomas Middlebrook is also largely responsible for the occurrence, 
inasmuch as be ran past the home signals, which were at danger. Had he 
stopped his train in proper time the collision would not have occurred, 
but this fact does not in any way mitigate signalman Orford's offence. 
How it happened that Middlebrook «did not stop when he should it is 
impossible to say with certainty. Judging from the admitted irregularities 
in the working on this and previous mornings, it seems probable that Mid- 
dlebrook expected that the 10 o'clock would have left the station, and that 
the home signal to admit him into the platform would be lowered before 
he reached it. If this thought was in his mind he would naturally not be 


prepared to stop at the signal, but would expect to run direct into the 


station without a check. . I have not any doubt that if he had been half a 
minute later, that was what would have happened. If this suggestion is 
erroneous it is difficult to account for his mistake. It is true he had not 
the use of the Westinghouse brake, but the gradient was against his train 
nearly the whole way from Herculaneum, the inclination being 1 in 100 
for a furlong and 1 in 200 for two furlonga, and his hand-brake operated 
blocks on six wheels of the train out of a total of 16. Moreover, the 
mechanism for switching the electric current on or off afforded complete 
control of the train. If, therefore, he intended to stop at the home 
signal, his failure to do so must be attributed to simple blundering and in - 
efficiency. He had been on duty six hours. 
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MEMORIAL TO THE LATE SIR JOHN PENDER. © 


To inaugurate a personal memorial to the late Sir John Pender, 
G.C.M.G., a public meeting was held on Friday in the Botanical 
Theatre of University College, Gower-street. The chair was taken 
by the Marquis of Tweeddale (Chairman of the Memorial Com- 
mittee), who was accompanied by the Marchioness of Tweeddale 
and Lord and Lady John Hay. There were also present Lord 
Kelvin, Sir Robert Herbert, Sir Henry Mance (President of the 
Institution of. Electrical Engineers) Sir Anthony Hoskins, Sir 
Douglas Galton, Sir George Williams, Sir James and Lady Pender, 
Mr. and Mrs. J. Denison Pender, Mr. Haldane, Q. C., M. P., Dr. 
Fleming, Mr. E. M. Underdown, Q.C., the Hon. G. Peel, Dr. Alex. 
Muirhead, Mr. J. Wilson Swan, Mr. E. Onslow Ford, Mr. R. K. 
Gray, Mr. C. W. Stronge, Mr. John Newton, Mr. Charles Burt, 
and a large number of ladies and gentlemen interested in the 
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‘memorial. The bust of Sir John Pender, which has been executed 
in Carrara marble by Mr. Onslow Ford, was on view, and attracted 
а great deal of attention. 


The HON. SECRETARY (Mr. Geo. R. Neilson) having announced that 
letters had been received from many distinguished gentlemen expressing 
regret at their inability to be present. 

The CHAIRMAN, who was received with applause, said: My lords, 
ladies and gentlemen—Shortly after the death of Sir John Pender it 
occurred to his many friends and admirers that something should be done 
‘to perpetuate the memory of the great services rendered by him to our 
country in connection with the extension of submarine telegraphy. А 
Committee was accordingly formed and subscriptions invited, and although 
the amount of £7,600 odd fell somewhat short of what some of us had 
expected, still, I think, considering the numerous claims upon the public 
during this season, we have no reason to be dissatisfied with the result 
(cheers.) After considerable thought the Committee decided that the 
greater portion of the money contributed should be devoted to educational 
purposes in connection with electrical science, and I was authorised to offer 
to University College the sum of £5,000, to be applied to the endowment of 
the electrical laboratory and the Chair of Electrical Engineering (loud cheers. 
The offer, I need hardly say, was received with pleasure. I am glad to 
state that the suggestion that Sir John Pender's name should be associated 
both with the Chair of Electrical Engineering and with the laboratory was 
readily acceded to, so that now his name will be identified with University 
College as long, I hope, as the College itself lasts (hear, hear). I may 
mention, with reference to the balance of the fund subscribed, that £500 
of it has been expended in a bust and replica, which has been executed by 
that most distinguished sculptor, Mr. Onslow Ford (cheers) The bust is, 
I believe, not altogether finished, but Mr. Ford has been at the trouble to 
bring it here to-day in order that the subscribers may see the work 
in ita present condition. I have been authorised by the Committee 
to endeavour to find a suitable place for the bust, and I am now in 
correspondence with the National Portrait Gallery authorities in the hope 
that it may eventually find a place there (hear, hear). Iam in hopes that the 
National Portrait Gallery will be considered a proper place for it (cheers). 
Then the balance still remaining will be handed over to the University of 
Glasgow and to the Technical College there. Glasgow was the place where 
Sir John Pender commenced his commercial career, and where he was 
himeelf in the habit of giving a gold medal every year. I do not suppose 

that anyone will be inclined to think that we exaggerate in any way the 
value of the work accomplished by Sir John Pender, or to doubt the pro- 
priety of endeavouring to perpetuate his memory in the manner which I 
have proposed. But in any words I may address to you just now, in 
regard to his services, I hope it will not be thought for a moment that 
either I, or any of those who have been associated with me in obtaining 
these subscriptions from the public, have any desire to underrate the value 
of the work of those who have played an active part in the same field of 
enterprise (bear, hear) There are many names which must recur at 
once of those who have passed away—Mr. F. N. Gisborne in Canada, 
Mr. Field in the United States of America, Sir Charles 
Bright, Sir Daniel Gooch, Sir James Anderson and many others who 
are with us no more, will, I think, be long remembered ; and, as for those 
still living, we have here to represent them the most eminent of them 
all refer, of course, to Lord Kelvin (cheers). And here I might just 
state that it is contemplated to do something at the end of this century— 
which is not во very long to wait—to commemorate the labours of those 
who have been associated with what I venture to think the most im- 
portant enterprise of the century. What I claim for Sir John Pender is 
the merit of having, above all his contemporaries, realised the immense 
influence which the establishment of communication by submarine tele- 
graph between the distant parts of the world would exercise commercially, 
socially and politically, and I claim for him that by his determination he 
secured the advantages manifestly attending that communication for his 
own country (cheers). The task which he set himself I think every person 
who was alive at the time will admit was a very difficult one from every 
point of view. In the opinion of many people it was all but an impossible one, 
but he brought to bear upon it a tenacity of purpose and a knowledge of 
business acquired in his earlier days in Glasgow and Manchester, before 
which difficulties of every kind disappeared as if by magic, and he lived to 
` be at the head of the кор system, which it is no exaggeration to say 
embraces the whole world (cheers). The late Lord Derby, who was a life- 
long friend of Sir John Pender, on one occasion, in a speech with 
reference to what Sir John had done in furtherance of submarine 
telegraphy, said that no doubt, ultimately, the work would have been done, 
but he added the very significant words: It might have been done by 
other than British hands” (саг, hear). Now the great merit of Sir 
John Pender's work was that the whole of it had been accomplished by 
British hands, and I daresay you may know that when the Queen sent her 
ever-memorable message the other day to tlie Colonies, she sent it over lines 
which were manufactured by British artisans, which were laid by British 
sailors, and which were worked by British operators; and, as a matter of fact, 
almost the whole submarine telegraph system of this world —at any rate the 
most important part of it—is in British hands (cheers) I think no one 
who passes in review the events of the past few days can beotherwise than 
impressed with the important part that submarine telegraphy has played 
in bringing about those close cordial relations, which, I hope, are destined 
to be closer still and more cordial, between the mother country and her 
coloniea, the evidence of which was, I believe, one of the most gratifying 
features of the Jubilee celebrations (cheers). Not long after the successful 
laying of the first Atlantic cable, in which Sir John Pender took such a 
. prominent and important part, Mr. John Bright, in a very eloquent speech, 
said of the undertaking: “It is a mooring of the New World alongside the 
Old World,” a very graphic and striking remark, and I consider we may 
зу, with even more truth, that Sir John Pender's work has been a moor- 


ing of the colonies alongside the mother country (cheers). At any rate, it 
cannot fail to have that effect, and bring into a closer union the 
relations of the mother country and the colonies—a work, the merit 
of which is in a great measure due to our late friend's services 
(cheers). Well, ladies and gentlemen, you all know that Sir John Pender 
was rewarded by the Queen during his lifetime as well as by many foreign 
nations, and recently, you are also aware, his eldest son has received an 
honour—(cheers)—which has been, of course, in a great measure, due to 
his father’s work, but also to a considerable extent to that of his own. 
His sons continue the work begun oy their distinguished father, and I am 
glad to be able to say are carrying the work through with conspicuous 
ability. But, ladies and gentlemen, I believe Sir John Pender's friends and 
all those who aided him in his great enterprise will prize above all else the 
honour done to his memory by connecting his name with euch distinguished 
seata of learning as the University College and the University of Glasgow -an 
honour which I hope will commence from this day after I have handed, as 
I now proceed to do, & cheque for £5,000 to the representative of thia 
institution (loud cheers). 

Mr. HALDANE, Q.C., M.P.: Lord Tweeddale, ladies and gentlemen, 
my first duty їз to express, not only the deep regret of Lord Reay, but my 
own deep regret that he, as President of this College, has been prevented 
by urgent engagements from being present upon this memorable occasion. 
I have the agreeable duty, in his place and on behalf of the College, to 
acknowledge the receipt of this insignificant-looking but most momentous 
piece of paper, with the goodly figures which are inscribed upon it (cheers). 
Ladies and gentlemen, the transfer of £5,000 is, by the enterprise of 
modern banking, made a simple and quick affair—almost as great a revolu- 
tion as that which is associated with the name of Sir John Pender and 
those who worked with him in telegraphy. I think it may be said almost, 
from the point of view of the metaphysician, that they have annihilated 
time and space, and I cannot help thinking that no more satisfactory 
way could have been found by the Memorial Committee to commemorate 
the great work that has been so accomplished than the endowment of a 
Chair of the Electrical Engineering, which may carry yet further the appli- 
cation of those t principles of science, associated immortally with the 
name of Lord Kelvin, who sits by me (cheers)—those principles which 
have been already applied to such a startling degree in practice, and which 
we have reason to hope and believe are susceptible of yet further and not 
less remarkable application. Ladies and gentlemen, I may be prejudiced. 
Ав representing this College—as representing a body always hungering 
after endowments, I may be prejudiced when I say I can conceive no more 
useful way of showing reverence for the name of Sir John Pender 
than by endowing the Chair of Electrica! Engineering in this institution 
(cheers) The Memorial Committee have selected us, along with the 
University of Glasgow, as the recipients of & most valuable donation, and 
we are proud to be associated with the University of Lord Kelvin (cheers). 
It is twelve years ago only since the Chair of Electrical Engineering 
in this College became а reality. It became clear five years ago that 
we could only do justice to the distinguished occupants of it by pro- 
viding for them & laboratory on a very large scale, in which they could 
work, and where they could give their teaching and what they had to show 
to their students, and at a cost of some £30,000 this University College 
undertook to found a laboratory. We did not wait until we got the money 
(laughter). £5,000 we induced a not too confiding public to give to па, 
and £25,000 we borrowed. Well, this Chair, which is worthily occupied 
by my distinguished friend Prof. Fleming, was urgently in need of 
further financial assistance than it was within our capacity to give it. It 
required an endowment for the purpose mainly of providing those delicate 
and costly instruments which are so essential to that electrical research 
with which Prof. Fleming is so prominently associated in the scientific 
world, and it was urgently required that we should have some sort of 
endowment beyond that we already possessed. The Memorial Committee 
has come forward (cheers). They bave seen our necessities and recog- 
nised the work we are striving to do. Ithink I can promise that the 
bounty of the Memorial Committee will not be thrown away, that a good 
use will be made of this money, and that it is money the uses of which 
will not be merely for the benefit of this College, but that the public at 
large will have reason to appreciate the good results of the impetus now 
given to the study of these highly technical matters and their application 
to practice in this College. If I may venture to congratulate the Memorial 
Committee I would humbly do so on having been almost pioneers in the 
enterprise, not of throwing away money on useless and idle memorials, but 
in establishing memorials more durable than brass or iron, in the shape of 
enlightened intelligence and the greater facilities for study which is given 
to the large and 5 body of students, by their far-sighted 
wisdom (cheers). My Lord Tweeddale, it is my duty, and very great 
pleasure, on behalf of the Council of this College, to express 
to you and the Memorial Committee our great tense of obligation 
for the recognition of our work which is contained in this endowment 
(cheers). 

Prof. FLEMING : It is with unfeigned pleasure that I rise to second the 
motion of thanks to the International Submarine Telegraph Memorial 
Committee for the gift that they have this day made to this College. I 
venture to think that that gift has a double appropriateness, It not only 
suitably commemorates the strong interest that Sir John Pender was 
known to take in technical education, but also, I think, it is not undeservedly 
bestowed on the College in which the scientific teaching of engineering 
first arose. In that very interesting history of University College 
which we had given us in this room not long ago, it was pointed 
out in how many branches of scientific teaching University College 
had been the pioneer. For instance, it is not generally known that it 
was in University College where the first practical teaching of 
physics in a laboratory for students originated. Nowadays, when every 
College has a physical laboratory, some better than our own, it is well-nigh 
as impossible for us to comprehend physics being taught to the students 
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without going into a iaboratory, as to understand how a person can be | 
Then, again, in 1878, 
Prof. Kennedy founded in this College his laboratory for the practical 


taught swimming without going into the water. 


teaching of engineering and instruction of students in those tests and 


peculiar measurements which are the very foundation of the modern 


асїепсе of engineering, and which department in this College is at the 
present time under the able supervision of my colleague Prof. Beare. One 


of the characteristics of this teaching of applied science is its great cost 


for plant. For classical teaching nothing is required but the teacher and 
his blackboard, but for scientific teaching one is helpless unless he can deal 
with things as well as words. 


engines, and afterwards go and take them to pieces and handle them, 
and acquire some actual knowledge. That isan expensive matter. Twelve 
years ago, when the Council of this College appointed me to the Chair of Elec 
trical Engineering, the only apparatus they bestowed on me was a piece 
of chalk (laughter). It was not until eight years afterwards that the 
Council of this College were able to face the necessity of extending the 
college buildings and constructing the laboratories that we now have. 
Moved, no doubt, by the representations of my colleague, Mr. Beare, and 
myself, that unless something of that kind was done, the teaching of engineer- 
ing in this College might become extinct, they expended £25,000 in 
building the new wing, which has been fitted up for teaching mechanical 
and electrical engineering. During the last ten years I have had in my 
department 350 students. The number in the same period that have 
passed through the electrical engineering and the mechanical engineering 
laboratories have been probably 800. Looking back at our class list, 
we see a large number of those students have begun to climb up the 
ladder of promotion towards distinction. I think we may almost вау 
that the profession of engineering is par excellence the young man’s 
profession, because we see how many important posts are filled now- 
a-days in connection with electrical engineering by young men. Now, 
the fund which has been given us to-day, апа for which we are exceedingly 
grateful, will be used by us in this manner. As I have said, the expenditure 
in connection with scientific teaching is great. We have many thousands 
of pounds' worth of plant in our engineering laboratories to be kept in order, 
and we shall propose that the funds bestowed on us in commemoration of 
Sir John Pender shall not be expended as regards the capital, but that the 
interest shall be used from year to year to maintain the electrical engineer- 
ing laboratories in a state of efficiency and, in other words, to keep them 
up-to-date. I trust that these few statements will convey to your minds 
the feeling that we are not, perhaps, unworthy of the gift bestowed on us, 
and for which I beg now to second the vote of hearty thanks, and I think 
we must all be convinced that the Memorial Committee have chosen one of 
the best means that could have been selected for commemorating Sir John 
Pender's connection with electrical engineering, and the great services he 
rendered to it during his long and noble and useful life (cheers). 

Lord KELVIN : My Lord Tweeddale, ladies and gentlemen, it is a great 
pleasure to me to be here to-day and to express my hearty concurrence 
with the resolution of the Pender Memorial Committee, of which I have 
the honour to be а member, as to the mode in which the fund collected 
should be distributed. I agree most heartily in the decision of the Com- 
mittee to give the greater part—much the greater part—of tle residue 
remaining after providing the bust of Sir John Pender to University 
College. I have listened with great interest to all that has been said by 
my friend, Prof. Fleming, and I am eure you will feel with him and me 
how very important is the continuation, with increased means of action, of 
the good work that has been begun here in general and electrical 
engineering. But I must ask to be allowed to remark that Prof. 
Fleming has inadvertently placed the origin of technical teaching and 
of instruction in engineering rather later in the history of the 19th 
century than accords with what bas been actually done. If, however, 
you will allow me to speak impersonally for the Glasgow University, of 
which I have the honour of being a professor, I should like to remark that 
the first engineering school in the world was at the University of Glasgow 
(cheers). It was founded about 1845 by the Government of the day on 
the, initiation and advice of Louis Gordon, whose sister, Lady Siemens, 
has within the last few years shown her syinpathy with the work her 
distinguished brother performed so many years before in founding the 
Siemens Electrical Laboratory at King’s College, London. And as 
regards physical laboratories I am afraid I must remind some who may 
not have noticed the fact, or have forgotten it, that there was a physical 
laboratory for the teaching of students as early as 1850 in the University 
of Glasgow. We have not got a chair of electrical engineering at the 
University of Glasgow, but Glasgow would be very glad of £5,000 for 
such a purpose. However, I do not in the slightest degree grudge what 
bas been done for University College, I think this College deserved it 
thoroughly. Sir John Pender's early connection with Glasgow and the 
West of Scotland, and the interest he took, and the benefits he saw in 
technical instruction, led him a great many years ago to give annually a 
medal to Anderson’s College. The decision of the Committee to found 
a scholarship in the University of Glasgow, and to found, permanently, 
the annual medal for electrical or electro-technical instruction in the 
Technical College is, I think, an arrangement which would be altogether 
in accordance with the mind and wish of my life-long friend Pender. 
What I really wish to do is to speak of my own knowledge of the great 
things done by Sir John Pender in his lifetime. The very first experiment to 
lay а cable across the Atlantic was supported by my friend Mr. Pender, as 
he was then, who was one of the directora of the firat Atlantic Telegraph 
Company. I well remember when all his co-directors left him, one after 
the other, after the temporary success of 1858, when the cable delivered 
messages for about six weeks and then broke down. The failure of that cable 
was certainly a very disheartening result, but Mr. Pender was not to be dis- 
heartened. The only director of them all who had both the will and the 
means to keep the undertaking afloat was Mr. Pender, and it was 


lt is no use to simply tell the 
student this and that: he must be shown the dynamos and the gas 


341 


owing to him that from 1858 to 1864 the Atlantic Telegraph Com- 
pany continued iu existence. Cyrus Field from America certainly did 
do a great deal to help and keep us in spirits. He dashed across the 
Atlantic, and had consultations with Mr. Pender, although he was not able 
to remain sometimes for more than a few days, but the result of those 
consultations was the renewed attempt of the Atlantic Telegraph Compeny 
in 1864, which led to the laying of a cable half-way across the Atlantic in 
1865. Then came more and more discouragements—not scientific dis- 
couragements, because it was considered in 1865 that the possibility of 
laying а cable across the Atlantic was proved, but an enormous amount of 
money had been already spent in these efforts. The enterprise was, how- 
ever, kept alive by the formation of the Anglo-American Company, and 
was eventually carried to a successful issue owing to the powerful aid 
and resolute courage of Sir John Pender. The Atlantic cable bad scarcely 
been brought to a successful termination in 1866, before Sir John 
Pender began to look for more worlds to conquer, and Lord 
Tweeddale, Sir James Anderson, Sir John Pender, with others, 
established the pioneer companies which later became the Eastern 
Telegraph Company. Of the undertaking I аш sure, my Lord, you will 
admit that I do not over-state the case when I say that Sir John Pender 
was the originator, and to the end of his life the mainspring and the chief 
guide in all its great and successful work (cheers) I cannot find appro- 
priate terms to express all that he did for the Eastern Telegraph Company, 
and afterwards for the Eastern Extension Telegraph Company, the result 
being that we have been put into telegraphic communication with, I may 
say, the whole world. 'There may be questions of other means of com- 
munications, but the successful telegraphie communication between the 
whole of Europe, North and South America, and the East, and Australia, 
and China, and New Zealand, and the Cape, is through the great series 
of submarine cables laid under the presidency and with the aasistance and 
co-operation of Sir John Pender. I can only say, in concluaion, that while 
University College will have its Pender Chair of Electrical Engineering, and 
while the name of Pender will be associated permanently from generation 
to generation with the Univereity of Glasgow and its Technical School, I 
think the bust should be placed where 16 can be viewed by the whole 
United Kingdom and British Empire, as it is a national memorial of one 
who has done so much to benefit mankind, and so very much indeed to 
render effective the action of the British Empire over the whole world 
(cheers). 

Mr. J. WILSON SWAN: I think our proceedings would be incom- 
plete if they closed without a formal record of our thanks to Lord 
Tweeddale for the important part he has taken, as Chairman of 
the Memorial Committee, in bringing this business so happily to а 
conclusion (cheers). Before I propose the vote of thanks which it is my 
purpose to propose, may I say that I entertain а very strong feeling of satis- 
faction, which I think is almost universal, that the Memorial has taken the 
form of this endowment (hear, hear). The electrical engineering laboratory 
of this College, as I happen to know, is exceedingly well equipped, and in 
Prof. Fleming we have a teacher who will raise the studies to the very 
highest level. If there be a want at all it is one of money to meet the 
exacting requirements of modern education where experimenting work 
forms а large part. The borders of knowledge are ever widening and there 
is no standing still. This loudly-crying want is in some measure met by 
this opportune endowment, an endowment which seems all the inore 
fitting when it is looked at as, in a sense, parallel to the William Siemens 
memorialat King's College. Both these memorials commemorate men 
who stamped their character on the great industrial applications of elec- 
tricity, and both memorials tend to continue the great industrial work in 
which they distinguished themselves. To come to the resolution I have to 
propose, it is not nearly so widely known as I think it should be, that 
Lord Tweeddale, when Lord William Hay, was а very active force in the 
promotion of submarine telegraphy to the East (cheers), and he is the only 
survivor still connected with submarine telegraphy of the men to whom 
we owe these great undertakings which have helped to knit so closely 
together the scattered elements of our great Empire. I beg, ladies and 
gentlemen, to move a cordial vote of thanks to Lord Tweeddale and the 
Committee for their services (cheers. ) 

Prof. T. HUDSON BEARE; I have been asked, as representing the 
teaching staff of the College, to second the vote of thanks to Lord Tweed- 
dale for his services. I am the one member of the staff who is intimately 
associated with Prof. Fleming in his teaching work. I feel that anything 
which will strengthen the department of electrical engineering will 
strengthen my own, and therefore I join in thanking Lord Tweeddale 
and the Committee over which he presides for their valuable assistance 
in endowing the electrical laboratories of our College. I do not 
think I shall exaggerate when I say that the outburat of Colonial 
loyalty which has been so marked during the last month bas been 
rendered possible by the great work of Sir John Pender in submarine 
telegraphy. As a colonial myself, and an old student of University College, 
I feel doubly the great honour conferred on us by the electrical engineer- 
ing laboratory of this College being selected to bear the name of such а 
man as the late Sir John Pender (cheers). 

The proposed vote of thanks having been unanimously accorded, | 

The CHAIRMAN in reply, said: I beg to thank you for the resolution 
you have just passed, and I should like to take this opportunity to thank 
the members of the Committee for the manner in which they have assisted 
me to discharge the duties connected with my position аз Chairman, as 
well as to thank those who have responded xo freely, as I think they have 
done under the circumstances, to the invitation to subscribe to the 
memorial. The subscriptions have been sent in not only from Great 
Britain, but from different parts of the world, from Canada, the United 
States, Australia, the Cape, and Europe, thus showing how widely extended 
was the appreciation of Sir John Pender’s services in the cause of elec- 


| trical submarine telegraphy (cheers). 


The meeting then terminated. 
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THE MUNICIPAL ELECTRICAL ASSOCIATION. 


The second annual Convention of the Municipal Electrical 
Association has recently been held at Manchester, under 
auspices so favourable and with such marked success as must 
have given great encouragement to those who have had the 
welfare of this body of engineers at heart, and have put to 
confusion the prophets of failure who, at the inauguration of 
the Association, declared that the new society was superfluous 
and unnecessary. All who have had an opportunity to watch 
the proceedings of the Association during its recent Con- 
vention cannot fail to come to the conclusion that it has given 
abundant evidence of healthy and vigorous life, and has estab- 
lished itself upon a firm and permanent basis. Indeed, the 
Association gives promise of fulfilling the hope expressed by 
its President in his opening address, that it may have a useful 
and even brilliant future. There are many and varied indica- 
tions that this hope has its foundation in reasonable pro- 
bability, and which might even justify prediction of success. 
In the first place, the Association came into existence at the 
psychological moment, when the fraternisation of our municipal 
electrical engineers, in а more direct and sociable manner than 
was possible simply through the medium of the Press, had 
become a necessity for the rapid and thorough discussion 
of matters affecting their professional life. An association 
of this new and rapidly increasing class of engineers 
was needed. Secondly, the scope and limitations of the 
newly-founded Association were undoubtedly determined with 
wise and deliberate forethought, that has already done much, 
and in the future will do still more, to ensure for it a wide and 
permanent sphere of usefulness. For another purely engi- 
neering institution there was no room, the ground which 
might be covered by such a society being already well 
appropriated by existing institutions; neither was there 
sufficient incentive nor justification for the formation of a 
purely business society—the existing society is a judicious 
combination of the two. And while, on the one hand, the 
main object of the Association was to be the furtherance of 
the interests of municipal engineers, it nevertheless freely 
opened its doors to all who are in any way interested in 
electric supply, and invited discussion on its Papers alike from 
manufacturers, contractors, consulting engineers and the 
representatives of local governing bodies. The wisdom of 
this course has been manifold, for not only have members of 
the Association thereby found a means of acquiring from 
outside of their own ranks information which they themselves 
were, in the nature of things, incapable of supplying to one 
another, and of showing to their outside friends the nature of 
their own requirements—not only, in fact, has a means 
towards edifying and mutually advantageous criticism and 
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A PURE AND HARMLESS CORDIAL, AND A SPLENDID PICK-ME-UP, 
А BOON TO JADED WORKERS AND THINKERS, 


'Of all Chemists, in Bottles, 1s. 1id., 28. 9d., and 48, 6d.; or of the | 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, E. C. 


E 
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Ww AUTOMATIC 
STANDARD SCREW 


n COMPANY 


: MALIFAX 


РА You Want fo Bay. Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY 


SEND SIX STAMPS FOR 
P 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 


THE BEST MEDIUM. 


The Largest Stock of Miscellaneous Machinery in the 


Kingdom, Ready for Prompt Delivery. 


Perfectly Waterproof. Low Price, 


MARK ONCE USED] FOR 
ROAD жол. 


USED by the PRINCIPAL ELECTRIC COMPANIES 
No chipping and difficult lids to get up. 


lcwt. will do what 2jcwt. of Red Lead. 


“ELECTRIC CEMENT” 


[ALWAYS USED. 


HOUSE’ $ ELECTRIC CEMENT c0., Ltd., Vauxhall Rd, 


* EE 


ood En n?ravers,, 


BRioct House: 


l, Queen Victoria 57, 


Classified Index to Electrical Trades — Continued. 


OMEM 
CONDUITS. 
Orom 


AL. PAGR 
Boor(G.)and Oo., land 2, Artillery-lane Bishopsgate-street Without, E. O. 15 


pton & Co. *ManslonHouse-bafidings,London Z. o.; and Chelmsford 12, и 


beth, London, 8.R. 


Doulton and Co., Lam 


General Electric Co., 60. 71 & 88, Queen Victoria-st., London, E. 6. "&fSalord.. 95 

Johnson & Phillips, 14, Union-et., Old Broad-st.,London ; & Chariton, Kent 1,8,19 

Laurence. Beott end On.. Gothio Wor orks, Norwich ccc 
Б 8 e И Westminster, 8, W. 88 

ah yn ба 9 n 9 . ее 09.0 0.05 0 O «D оо о 9 «se €. 

OUT-OUTS. 

Berend (O.) & Co., Dunedin ae Basinghall-avenue, io Y ® E.C. E — 

Dorman and Smith, Manchester; and 94, Charing Oroes-road, Lon 27 

Edison and Swan United Electric Light Company, Ediswan-buildings, M 87, 

beater treat аа 109508 Ma dne Branches ...... 32 

General El 88.QueenVictoria-st., London, K. 0; 4 Salford. . 95 

Salmony (H. M.) maa e iris Charing Cross-road, London, W. O. 20 
DISINFECTANTS. 

Sanitas Co., Three Colts Lane, Bethnal Green, London, ~ = = = == ==» 89 
DYNAMO BRUSHES. 

Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 

-street, London, E. C., and Branchen 89 

General Electric Co., vt & 88, onsen Victoria-st. „London, E. C.: & Salford. 25 
DYNAMO MANUFACTU 

Brush Electrical E neering T . 49. Queen Wa Birnie London, E. O. E 


f/ ̃²]ð¾wꝛ ĩ k xk ⁊ð E E idu ари 
Edison re ‘Swan United Electric Light чое i Braves e 86-87 
Queen-str N E. C., and Branch елы : 
Genoral Elect ‚ 11 & 88, een Victoria et. 
Holmes (J. H.) sud 04 G0. Niece Old Broad and 17 
Johnson & Phillips, 14. Union-ct., Old Bro 
‚ Gothic Works, Norwi 


London, R. G.; & Salford.. 
, Soho-square, London,W. 


Laurence, Scott and 

Mather pi Platt, Salford Ironworks, Manchester ............ eee . 

Siemens Bros. & Queen Anne's-gate, London, B. W.; 4 Woolwich, Kent 
EBONITR AND VU 


NITE. 
Harburg India Rubber C. Co., F. Winter, 188, London Wall, Wood-st., London 
Moseley (D.) and Sons, Chapel Field Works, Azdwick, Manchester 


Edison and Swan United Electric Light Company, Ediswan-buildings, 007, 


оз 2000 a8 


Queen-street, London, E. C., and Branches 
General в Co. ,69, 71 85. K ueenVictoria-st. London, f. d. 4 Salford.. 
Telegra uríng С 2225 near Warrington ; and 11, 
Western Electric Co.,79, Golem: don M. 0b. 
1 ORANES. 
5 & Hookham, New eee aoe, Birmingham ........ 
2 N as LIGMTÉ Electr! Light Co Ediswan-buildings, 86-87 
Ban wan © m < 
don, B.O., and Bache... о ыш 


ө Co., 69 & 71, Queen Vietoria-st London, B.O; & Salford .... 


83 


81 
85 


4 


-st., st. London ; 34 1 по 1.8, 10 


ELEOTRIO MINE EXPLODERS. 
Siemens Bros. & Co., 19, 
T M x MINING M ÁOHINERY: otuary Ch ab Broad Sanctuary 
n, An n n am тоа 
B.W. Works: Erith, Kent.. iie : 
Ediswan-buildings, 86-87, 


Edison & Swan United Electric Light Company, 1 
3 London, E. C., and Branches 
с Oo., 69, 71 & 88, Queen Viotoria-si., ‘London, Е.С. ‚& Salford, 
SLESTRIO LIGHT CONTRACTORS, 


Crom 

Davy Electrical ‘Construction Oo., 15 estminster, 8. W . 
Easton, Anderson & Goolden, Broad Sanctuary-chmhrs, Broad Sanctuary, . W. 
leo. Power Storage Co., 4, Gt. Winchester-st, London, ne ‚апа Millwall, B 
Henley'a(W.T.YTel. WorksCo, L, Martin's-Ip 


Laing, Wharton and Do don FFC 
Laurence, Scott and Co., „Gothe Works, тоунаа „ 


Mather and Platt, Salford Ironworks, Manchester — 
Bax шш) апе Со 1 8 Works, Coldharbourlane, Camberwell, SE, TP 


Siemens Bros. & aeir Anne’ London, 8. W.; & Wool wi Kent 
ELEOTRIO TRAMWAY 8 su PLIES. ^ s a 
Westminster, London. 8.W. .. 


А, a J. N., "Visto 

ENGINGERDS an d OONTRAOTORS 
Brush Electrical Magineering í ros , 49, Queen Victoria-street, London, Ес ад 
Chamberlain and Hookham, N lomew-street, Birming 
Chloride Electrical Storage Syndicate 89, Victo ey pe iS аа 
Clarke, Chapman & Co. Newoastle on Tyne, & 50 Feuochuroch-st.. London, x. с. 
Connolly Bros — Manoh London Agent: C, F, Quicke, (im 

[miei pissed 8. 


РА 
Anne’s-gate London, . W.; & Woolwich, Kent 


Electrical Eng. Co., 42, Queen Victoria-street, London — T 
4 Co., Mansion House-buildings, ; ee Me 12 
pps н Weste: 


е, N. Woolwiob 
Johnson & Phillips, 14,1 зов t., Old Broad-st., London; * Charlton, Kent 1,8,19 
89a, New Bon d-street 


GR 
6 
40 
25 


38 
24 


40 
40 

1 
36 

2 
94 
26 

6 
17 
88 
2б 


11 
10 


Crompton & Co., Mansion House-buildings, London, Е. ©., and ‘Chelmsford. 19, 24 
Davy Electrical Construction W 


vy Company, 15, Victoria-st., 

Easton, Anderson & * Sanctuary Chambers, Broad Sanc 
8.W. Works: E A ³˙ ]] ³ é KK ĩ БУКИС ТТИ р: 
Electrical Power Stor. Oo. 4, Gt. Winchester-stLondon, EC. 3 & Mitiwatl, Е. 
Henley’ W.T)Tel, Wor E ri 
ps, 14, Union-c 

Leurenoe, Scott and Co., Go 


Ma d Coul 1 Mile E d, Glasg 
son ө En ow 9669696622 6 0 
Ider B Co., 16, Red Elan reel Clerkenwell, London. 


AR m Nine E Elms Iron Works, London, . W. —.— ы 


ter Engin 

48, Skinner-lano, Leeds 
Вах Bigs, J, Н.) and Co., Eagle Кос Coldharbour јаде, Camberwell, 8. E. 
Siemens Bros. & Co., 19, Queen Anne's-gate L don B. W.; 14 Woolwich, Ken 


ENGINRO. 
Brush 


«9 ээ оогоор оо 0 € GD 90 Of GD оз оо 


Electrical Engin Oo., 49, Queen Victoria-street, London, Е.О... 
* ; & 60, Fenchurch-st., London 


8 — Manchester „St. Bride-st, London, E. C. 
Clarke men n, T 
ретеу, — Boo & Goolden, meter sand ad 78, Queen Victo ft, London, KO. 
ды ks: Litk Teng sees VV? eee „„ 
Balford Ironworks, Man *€06.6090960002009090900909020009000 ща 
Ransomes, Sims & Jefferies, I ; and 9, Gracechurch-st., London, I. O. 
Ro ind PACKING. " Works, coln ; and 79, Queen Victoria-st., LO. 


ING. 
nited Asbestos Company, Dock House, Billiter-street, London, I. C < «= 


estminster, 8, W.. 89 
tuary, 


88 


an. Rent 1,19 


= BRE T Kw) 


' oes 
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Classified Index to Eleetrical Trades— continued. 


ENGRAVERS AND DIVIDERS. 


268 


Р 
Braham, А. & E., Bridge House, 181, Queen Victoria-street, London, E. CC.. . 27 


EXPANSION SHEETING AND RINGG. 

ва Asbestos Company, Dook House, Billiter-street,London, Б.О 2... 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester 
Mosses and Mitchell, 68-71 $ Ohiswell-street, London, E.C. ою з d ою со аю о э ою 


FITTINGS FOR ELECTRIO LIGHT. 


Crompton & Co., Mansion House-buildings, London, E. C., and Chelmsford 13, 
Corman and Smith, Salford, Manchester ; and London and Glasgow.. 
Edison and Swan United Electric Light Company, Ediswan B 86-87, 


(шев нес Tondon, ЫС ETTET оозооо о @esee со соосоовосото оороо вее з е 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C.,& Salford. 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. 1, 8, 
Laing, Wharton and Down, 82a, New Bond-st., London, W. 


5262 2 „ eeevenesd 


15 


16 
8) 


94 
37 


25 
19 
6 


salmony (Н. М.) апа Со., 61, Charing Cross-road, London, W.C. ДЕДДАХАХДЕД 90 
T Man 


ph ufac 
Victoria-st., Londo 
Western Electric Co., 0 
FLUORESCENT SCREENS. 
Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, Е.С. 
Bonnella (H. D.) € Son, 58 Mortimer-street, London, MW 
, 67, F don-road, London, E.C. -»09009c0099909090260909990900099 0009 


ЕВ. : К 
Ri'son & Swan United Е'есігіс Light Company, Ediswan-buildings, 36-87, 
Quoen-street, London, E. C., and Branches А T — 
Gener il Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. O., & Salford 
- Laurence, Scott and Co,, Gothic Works, Norwich ............... 
GAS LIGHTERS (ELECTRIC). . 
Edison and Swan United Electrio Light Company, Bdiswan-bulldings, 86-37, 
Queen-street, London, E. C., and Branche3 ..............—_——.——-4.. 
: Genera! Rleotrie Co., 09,71 & 88,QueenViotorta-st.,London,E.C., & Salford 
GAS POWER. 
Dows: n Ec nomic Gas and Power Co., 39. O11 Qusen-st, Wes! mins'er, London 
GENERATORS. 
Cox Taermo-Electric С '., Tue Cox Laboratory, St. Alban’s, Herts ....... wie 
GLOBES AND SHADES. А | 
Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, E. ............ 
Dorman and Smith, Manchester; and London and Glasgow -............. ba 
Е lison and Swan United Electrio kain Company, Ediswan-buildings, 
26:57, peter ele op rita КО Branches ""92a580*00080050002528002998 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford. 


qo Неру, пет Warrington; and 11, Queen 
e . an verpoo. -"»eoeo099€00020995 09 9.200009 5» 9 9 O 06.0 o Q * O es ap 
C leman- street London, E. C00. 


оо ољ 


25 


Johusonand Phillips,14, Union-ot,, Old Broad-st, London; & Chariton Kent 1,8,19 


ISDIA RUBBER. 
Harburg India Rubber C. Оо, (F. Winter), 188, London Wall, Wood-st`, Е.С. 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester 
INSTRUMENTS. 
Berend (O.) and Co., Dunedin House, 
Chamberl 


Basinghall- a venue, London, Е.С... 
and Hookham, New Bartholomew- street, В 1 с 


18 
16 


A .. 25 
Crompton and Co., Mansion House-bulidings, London, Е.С. : & Chelmsford 12, 24 


Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-stroet, London, E.C., and Branches err res 
Evershed and Vignoles, Woodfield Works, Harrow-road, London, W........ 
Genera! Electric Co., 69, 71 &88, Queen Viotoria-st., London, E. C.; & Salford. 
Johnson & Phillips, 14, Union-ct. [Old Broad-at., London; & 
Muirhead and Co , 64, Old Broad- street, F. C.; and E mers End Kent  .... 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, B.C. .... 
Paul, R. W., 44, Hatton en, and Gt. Saffron Hill, London, Б.С. 24545» 
Pitkin, J., 66, Red Lion-street, Clerkenwell, London, Е.С .................. 
Richard, Jules, Paris LE 6 „%% %% 6 4 6 „„ „„ „„ 6% EEE] 6 4 6 „% » % „%%% „ „% 6 „„ е 997"0000€0*€9.892* "990 
Вах (Julius) and Co,, Eagle Wor ke, Coldharbour-lane, Camberwe Il, 8. E... 
Siemens Bros. and Co., 12, Queen Anne’s-gate, London; ара Woolwich, Kent 
Stanley, W. F., Great Turnstile, Holborn, London, Е.С. .................... 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Victoria-street, London, E. C.; and Liverpool. 6... оа 
INSULATING MATERIAL. 
Bayley, A. L., Moor-green, Birmingham.............cccccsecoscccccessececs 
. Ballers, Limited, 82 & 35, Queen-st., London, E. C.; and Hanley and Tipton . 
Moseley (D.) and Sons. Chapel Field Works, Ardwick, Manchester 
_, Mosses and Mitchell, 66-71, Chiswell-street, London, Б.О os os on =» =» =s =» =» = 
INSULATORS. 
. Ballers Limited, 82 & 88, Queen-st., London, E.C.; and Hanley and Tipton 
1 Doulton and Co., Lambeth Pottery London, В.Е. *«906920292009006€00900209000*9 
Ed'son and Swan, United Electric Light Company, Ediswan-buildinge, 36-97, 
Queen-st, E. C., and Branches........... РЕЧ 


Telegraph Manufacturing Оо., чо, near Warrington; and 11, Queen 
v VOrDOOL e ao me es as ec va os on ез osas as os ев 
LAMPS 


Cossor, 67, Farrlngdon-road, London, . 
Crompton and Co., Mansion House-buildings, London & Chelmsford 12, 
Davy Electrical Construction Co., 15, Victoria-street, W B.W. .. 
Dorman and Smith, Manchester; and London and Glasgow ........... 
Edison and Swan United Electrio Light Co., Ediswan-buildings, ; 

Queen-street E.C.; and nch нанео от 

‚ General Electric Co., 69, 71&88, Queen Victoria-st., London, R. G. & Salford. 

* Hard“ Incandescence Lamp Co.—Sole Agents, Wilhelm and Co., 11 & 12, 
Westmoreland-buildings, Aldersgate-street, London, E.O 


Holmes (J. H.) and Co., Newo ыйө-оп-Тупе; & 17, Soho-sq, London, W. 5 


Johnson & Phillipe Arc),14,Union-ct, Old Broad-st,London; & Charlton, Kent 1.8, 


Siemens Bros. and Co., 12, Queen Anne’s-gate, London, S. W.; and W 
Simon, Berry & Co 63, Queen Victoria-st., London, E.C, “ 2 ao өю о» = тоз 
Agents for Constantia” Incandescent Lampe, &o. 
Би. ое оз = — Ty's ано gardon, London ............ 
un p Co., Ga -on-Tyne; and 50, Fenchurch st., Londo . 
Western Eleotric Co. (Arc), 79, Coleman-street, London, EC... - is k inis 
e - United Electri Ediswan dings, 86-87 
on and Swan 0 ht Company = 
Queen-street, London, E.O., F 
General Electric Co., 69, 71 & 88, Queen Victoria-sirect, London ; & Saiford. 
Aden & wen United Electrio L iis 
on wan ectric Light Com . 
Queen-strect, London, E.C., and ranches né E im то RUE . ' 
General Electric Co. ,69,71 & 88, Queen Victoria-st., London, Ё.О.; & Salford. 
gs ei CONDUCTORS. 


71 &88, Queen Victoria-st., London, E. G.] & Salford. 


Muirhead and Co., 54, Old Bros d- street, E. O.; and Elmer's End, Kent 
Go., Eagls Works, Coldharbour-lane, Camber, li 8. K. c 


Broad-st.,London ; & хаса, Капета 


83 
28 
25 


Kent], 8,19 


„4 


RS RELA! 


18 


19 
6 
2 


> 


14 
8 
3 


25 


25 


LUBRICANTS. 
House's Electric Cement Co, Vauxhall-road, irs ac CCC 
Reliance Lubricating Oil Co., 19 & 20 Water-la., Gt. Tower-st., London, X G. 

MANUFACTURING ELECTRICIANS. 

Dorman and Smith, Salford, Manchester: and London and Glasgow........ 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
8.W. Works: Erith, Kent...... осоо „% % % „% % „„ % %%% %%% „% „„ „% „% % 6% 6 „% „%%% %% во se to 9099020099 
Edison and Swan, United Electric Light Company, Ediswan-buildings, 36-87, 
Queen-street, London, E. C., and Branchen . 
General Electric Co., 69, 71 & 88, Queen Viotoria-st., London, E.C.,& Salford. 
Henley's (W. T.) Tel. Works Co., 27, Martin’s-lane, London, and N. Woolwich. 
Johnson & pa, 14. Union-ot., Old Broad-st., London: & 
Muirhead and Co., 54, Old Вгоаа street, E. C.; and Nmer's End, Kent 
Nalder Brothers and Co.. 16, Red Lion- street, Clerkenwell, London, E. O. 
Sax (Julius) and Co., Eagle Works, Ccl tharbour-lane, Camberwell, S. .... 
Siemens Co., 19, Queen Anne's-gate, London, 8. W.; & Woolwich, Kent 


3; and 11, Queen 


New Bartholomew-street, Birmingham -e< 
Edison and Swan United Electric Light Company, Ediswan-buildings, 88-87 
Queen-street, London, E.C., and Branchen 6... 666 
General Electric Co., 69, 71 & 88, Queen Viotoria-st, London, E. C.; & Salford 
Johnson and Кш, 14, Union-ot., Old Broad - at., London; 
Laurence, Scott and Co., Gothic Works, Nor win 
MIOA. — Sanders, Wake & Со, 38., Great ВЕ. Helen 3, London, E. C. о 
Wiggina(¥.) & Sons, 10, Tower- hill, and 103 and 108, Minories, London. Е.С. 
MICROPHONES. 


Consolidated Telephone Construction & Manufacturing Company, 196-188, 


Shaftesbury-avenue, London, W.C.; and Coven Anneke 
General Electric Co., W, 7l & 88,Queen inoteda e London I; & Salford 


Co, 49, Queen Victoria-street London E,C 
; New Bartholomew-street, В ham 
Crompton & Oo., Mansion House-buildings, 
Crypto Works Co., 29, Clerkenwell-road, London, 
Easton, Anderson & Goolden, 
S. W. Works: Erith, Kent РРР 
Edison & Swan United Electric Light Company, Ediswan Buildings, 36 & 
87, Queen-street, London, E.C., and Branches........... ""——P"—— 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, Е.О. ; & Salford 
Holmes (J. H.) & Co., Newcastle-on-Tyne; & 17 Soho-square, London, W. 
Johnson & Phillips, 14, Union · ot., Old -st. 
Laurence, Scott and Co., Gothic Works, Nr; 86 
Mather and Platt, Salford Ironworks, Manchester аи 
Siemens Bros. & CO., 12. Queen Anne's-gate, London, B. W. and Woolwich 
NON-OONDUCTINQ COMPOSITION. 
House's Electric Cement Co., Vauxhall-road, Liverpool ................... А 
United Asbestos Co., Dock House, Billiter-street London, B. 0. 
OIL. FILTERS. 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E.C.; & Salford 
Wells (A. C.) & Co., 99, Midland-road, St. Pancras, London; and Manchester 


PAIN 
le Paint Co., 27, Cannon-street, London, B. O0. 


PATENT AGENTS. 
Chapman (J. C.), 70, Chanoery-lane, London, W.O. CO.. 
orfolk House, Norfolk-street, Strand, 


Lorrain (J. G.), 
POROELAIN. 
Bullers Limited, 82 and 88, Queen-st, London, E.C. ; and Hanley and Tipton. 
POROUS CELLS. 
in Eleo. Accumulator Co., Victoria Mansions, 98, Victoria-street, 
estminster, London, 8.W. €06*«90260096090099020220*0590062092900**9*202080002220 о о S 
PUMPS. 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sauctuiry, 
8.W. Works: Erith, Kent ......... JJ. xal ce Qu ue . 
SAND BLAST APPARATUS. 
Tilghman’s Patent Sand Blast Co., Broadheath, near Manchester 
SOREWS, TERMINALS, &o. 
Automatio Standard Screw Co., Halifax v-960629«6090909232929099*€95006220909099€50-92^*^29 
Edison and Swan United Electrio Light Company, Ediswan-building s, 36-37, 
Queen-street, London, E.C.,and Branches ............. TT — oo 
SHUNT-BOXES. 


E R. W., 44, Hatton-garden, and Great Saffron-hill, London, Е.С. .... 


Edison and Swan United Electrio Light Company, Ediswan-buildings, 36-87, 
Queen-street, London, E.C., and Branches 
General Electric Oo., 69, 71 & 88,Queen Victoria-st., London, E. C.; & Salford 
STONEWARE AND PORCELAIN. 
Doulton and Co., Lambeth, London, В.Е, оосо оо оо оо 0 ce 9 9 эз ео „з OS UD ов ог ез 
SUPPLIES FOR CABLE SHIPS. 
Duncan, Wallet and Co., 114, Fenchurch.street, London, E. O.... . 
Indestructible Paint Co., 27, Cannon-street, London, Е.С, .............. 
Johnson & Phillips, 14, Union.ot.,Old Broad-st., London; &Charlton 
., Muirhead & Oo., 54, Old Broad-street, E. O.; and Elmer's End, Kent 
SURFACE CONDENSERS. 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
B.W. Works: Erith, Kenne. CER А 
SWITCHES AND SWITCHBOARDS. 
Berend (O.) and Oo.,Danedin House a has hahaa гоа don, . O.. 


2 % „ ое 


General Eleotric Co., 82, 71 & S, Queen Victoria - st. e & Salford 


Nalder Bros. an London, E. C.. 
vind. Bros. & Co., 12, Queeu Anne's-gate, London, S. W.; & Woolwich. 
Connolly Brothers, Blackley, Manchester. Agent: C. F. Quicke, 72, Finsbury- 
pavement, London, возове осооооооов зо ũͤ ĩ „ „ 6 „6% %% „„ 66% „% % „ „6% „% „% % %% EIEE) 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87, 
and Branchen ere 
General Electric Co.,69, 71 & 88, Queen Victoria-st., London, C.; & Salford .. 
Victoria Rabber Company, Edinb 
en ene, 18636, aen 
. T.C. an acturing Co., -avenue, London, W. C.; 
and Coventry, England, : rd : ; : 
TELEPHONES, 


* 9 eu Of оз оз aS 02 ез 04 OD 06 0 O 04 ээ Of 6.89 €. OD 


GB OO 62 64 6-6 GD GD eO эз 4D эе „ D 99 OS „„ % „% „ „ „ 660% ое 


А 4 
Th тола овое ld Broad-st,, London; pane ов, Kent 1,8 19 


PAGE 
27 


8 


82 
2h 
1 


Charlton. Tant. I, , 19 


31 
25 


Kent. 3,8, 19 


2 
25 


16 
95 


irming : 95 

London, E.C. ; & Chelmsford. 12,34 
E.C. 14 
Broad Sanctuary-chmbrs, Broad Sanctuary, m 


33 
25 
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don; &Charlton, Kent 15,19 
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XXIX. 


Books for Electricians & Electrical Engineers 


BOOKS ON THE ELECTRICAL 


MOTIVE POWER AND GEARING FOR ELECTRICAL 
MACHINERY. Ву E. Tremlett Carter, C. E., M. I E E., F. R. A. S., F.P.8. 
Lond.). 650 pages, 200 Illustrations and over 80 Tables of Engineering Data. 
12s. 6d. post free, abroad 13s. 

ELECTRIC MOTIVE POWER. By Albion T. Snell, A.M.I.C. E., 
M. I E.E. Over 400 pages, nearly 250 Illustrations 108. ed. 

THE ELECTRICAL TRANSMISSION OF ENERGY. Ву A. 
S дрон: 583 pages, with 9 Folding Plates and numerous Illust ations. 


ELECTRIC POWER TRANSMISSION. By Dr. Louis Bell. 11s. 


THE ELECTRIC MOTOR AND ITS APPLICATIONS. By T. C. 
Martin and J. Wetzler (with an Ap nurs on the Development of oe lectric 
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instruction been afforded—but by the course it has taken the 
Association has virtually given a guarantee of its impartiality 
and bond fides, and has vindicated its right to the function of 
a sort of court of arbitration and appeal with which custom is 
gradually investing its Council and the Association as a whole. 

Turning from the general aspect of the Association to 
consider one or two important details that have been impressed 
upon us during the recent Convention at Manchester, we must 
in the first place congratulate the Association upon the 
auspicious patronage so freely and cordially bestowed upon it 
in its early youth—in fact, in what may perhaps be termed 
its early childhood—by the Lord Mayor and Corporation of 
Manchester, and upon its having had the great advantage of 
making a rendezvous of the magnificent Town Hall of that 
city. It is a matter of no small moment in the history of this 
body of engineers, that it should have the inestimable advan- 
tage of such distinguished support in the second year of its life, 
and, in fact, in the very first year of its corporate existence 
outside of London. But the richest grain, if cast upon stony 
ground is fruitless ; and apart from the intrinsic merits of the 
Association itself such munificence would have been wasted. 
To the ability and tact of the President, therefore, in his conduct 
of the meetings; to the painstaking perseverance of the 
Secretary, in surmounting with abundant success the many 
obstacles and difficulties in the way of arranging for an 
important conference—necessarily, owing to the youth of the 
Association, with practically no experience of such matters to 
guide him; as well as to the hearty good-will and business like 
co-operation of the members, must be attributed the success of 
the recent Convention. The subjects selected for discussion at 
the three meetings in which Papers were read, while covering as 
extensive ground as the limited time permitted of, were so chosen 
as to elicit information and criticism upon the majority of the 
technical and business questions of municipal supply practice 
of to-day ; and it is worthy of remark that, so far as the 
municipal engineers themselves were concerned, the speeches 
in the debates were almost invariably terse and to the point, 
and were infused either with a spirit of useful inquiry or with 
the products of dearly-bought experience. It was impossible 
not to feel that these young men—for the majority of the 
members are still in early manhood—knew what they were 
talking about, whether on the one hand they sought to acquire, 
or, on the other hand, to impart information. One was 
reminded of the saying, that a naturally poor speaker will 
yet probably make a good speech if he be but full of his 
subject. 

In his presidential address, Mr. С. Н. WonpiNcHaM has 
pointed to several developments by which the Association 
might extend its sphere of practical usefulness. As an arbi- 
tration body, as we have remarked, it has already done good 
service; but Mr. WorpincHam desires to make it still more 
beneficial to its own rank and file. It is proposed to form a 
kind of labour bureau, through the agency of which vacancies 
might readily be filled by experienced and competent men, the 
bureau also serving as a species of exchange and mart by means 
of which new small stations might obtain second-hand 
machinery from larger and older ones. The first-mentioned 
suggestion is distinctly good, and we are not sure that there 
may not be а practical possibility in the second; but it i$ 
certain that they would both entail a large amount of depart- 
mental work, which 1$ would seem scarcely fair to throw upon 
the already heavily laden shoulders of the Honorary Secretary. 
Another practical suggestion made by the President is that 
the Association should undertake the duties of testing and 
stamping electrical fittings and apparatus, including, doubt. 
less, meters and other measuring instruments. These are 


$ 


some of the directions in which the youthful Association may 
probably soon enlarge its province of useful labours; and we 
make no doubt that when it holds its third annual meeting 
next year at Glasgow, under the presidency of Mr. Arnot, it 
will be found to have lost none of the exuberant vitality so 
pleasantly in evidence during its Manchester Convention, 


ee 


THE MUNICIPAL ELECTRICAL ASSOCIATION AT 
MANCHESTER. 


The Second Annual Convention of the Municipal Elec- 
trical Association was held at Manchester on June 80th and 
July lst to 8rd, under the presidency of Mr. C. H. Wording- 
ham, the electrical engineer of that city. The meetings of 
the Association were held in the Lord Mayor's Parlour, in 
the magnificent Town Hall, with the exception that the final 
business meeting was held at the electric supply station in 
Dickinson-street. The halls and corridors of the Town Hall 
were also available to the members of the Association as a 
rendezvous for social intercourse ; and in the same building 
the Association was entertained by the Electricity Committee 
to luncheon on the first day, the Lord Mayor being present on 
that occasion. Thus, under the auspicious patronage of the 
Lord Mayor and Corporation of Manchester, did the Municipal 
Electrical Association hold its first provincial Convention. 

The proceedings were commenced on Wednesday morning 
by the delivery by the President of his inaugural address. A 
reprint of this able speech will be found in another column of 
our issue this week. Two Papers оп “The Generation of 
Steam were then read, the one by Mr. John F. C. Snell, of 
Sunderland, the other by Mr. J. J. Steinitz, the borough 
electrical engineer of West Ham, where the supply station is 
yet in process of erection. The reading of these two Papers 
was followed by a lengthy and important discussion, in which 
a number of supply station engineers, besides consulting 
engineers, contractors and others, took part. A reprint of 
the Papers, and an abstract of the discussion on them, will be 
found elsewhere in our current issue. The next Paper dealt 
with ** Municipal Aids to Wiring," and was contributed by Mr. 
Gibbings, of Bradford. Owing to lack of time the discussion 
on this important and highly debatable Paper had to be cut 
short, and the author’s reply was postponed until the follow- 
ing day. 

The Association and its guests then assembled at luncheon, 
at the invitation of Alderman Higginbottom and the Electricity 
Committee. The excellent repast was followed by speeches 
by the Lord Mayor, Alderman Hopkinson and Mr. Swan. It 
was & happy idea of Alderman Hopkinson to address his 
audience as my dear young friends, and his references to 
his sons, the Drs. Hopkinsons, and to his “ electrical grand- 
80D," the President, evoked loud applause. From Mr. Swan, 
too, who was welcomed as the father of the profession, a 
delightful speech was also obtained, in response to the toast 
with which the Association sought to do him honour. Inthe 
afternoon visits were paid to the electric supply station, the 
large storage battery sub-station, and to various engineering 
works in the neighbourhood, including the new and spacious 
workshops of Messrs. S. Z. de Ferranti at Oldham. In the 
evening members and friends of the Association assembled at 
{һе Grand Hotel, where they passed the time agreeably 
together while they dined, and the occasion was distinguished 
by some excellent speeches by the President, Mr. Ferranti 
and Mr. Swan, the last named giving an interesting 
reminiscence of an incident which had done a great deal in the 
early days to direct his attention to the electric light. He 
mentioned the incident with the wish to preserve from oblivion 
the name of a Mr. Stead, who, on that occasion, in 1846, had 
brought to him an invention in which electric light was pro- 
duced in a somewhat crude yet unmistakable fashion. 

The business transacted during the second day’s meeting 
included a discussion on Street Lighting by Electricity,” the 
three Papers on this subject, which were contributed by Mr. 
Boot, of Tunbridge Wells, Mr. Taite, of Southport, and Mr. 
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Fedden, of Edinburgh, having been taken as read. The dis- 
cussion largely turned on the use of rectifiers for arc lighting, 


and very diversified opinions were expressed in regard to these 


machines. As we hope to publish an abstract of this discus- 
sion in а future issue there will be no necessity for any detailed 
‘account of it in the present article. A Paper was next read by 
Mr. T. P. Wilmshurst, of Halifax, on “ Electricity Meters.“ 
This evoked from Mr. Evershed the remark that he did not 
see how the cost of а meter was to be reduced much below 
£5. He attributed the vice of running on the shunt" to 
ihe presence of the compensation coil, used for overcoming 
the starting friction. Other makers confirmed Mr. Evershed's 
opinion as to the price of meters. А number of station engi- 
neers gave their experience of meters, some relating the 
troubles these appliances constantly gave them. Mr. Andrews, 
of Hastings, for example, said that of all the things under 
his control nothing gave so much trouble as the meters. 
Apparently these troubles had evoked little practical sympathy 
from the makers, for some! of the speakers related that, in 
order to prevent running on the shunt, they had been advised 
* to screw up the jewel bearing" until the friction was 
enough to prevent the evil! This practice of jumping from 
the frying-pan into the бге did not ¢ommend itself to the 
engineers. A good way to obtain cheaply a meter for a large 
current was explained by Mr. Sutherland, and it consisted in 
buying a meter for quite a small current, and then replacing 
the coils by ones suitable for the larger current. The low- 
current meter costs much less than the large-current meter to 
buy, although the mechanism is the sáme in either case, and 
io replace the coils does not cost much. A discussion was 
next commenced on “ Prepayment Meters,” a Paper on this 
topic having been contributed by Mr. Couzens, of Taunton. 
Mr. Bastian, who is the joint patentee of a meter of this type, 
opened the discussion. He considered that every prepayment 
meter must consist of two parts: firstly, the ordinary meter, 
and secondly, the prepayment attachment. Mr. Evershed was 
inclined to think that this fact must operate to make the cost 
of these meters prohibitive, since there would be the cost of 
the attachment to. be added to that of the ordinary meter. Не 
rather looked for a good prepayment device that would enable 
the consumer to get his pennyworth without any record of the 
consumption being kept. At this point the discussion was 
adjourned. 

During the afternoon of Thursday the Association travelled 
over to Liverpool, where they were received by the Electric 
Lighting Committee of that city at their Paradise-street 
station. Afterwards the members inspected the generating 
station and equipment of the Liverpool Overhead Railway, 
and an interesting three-phase power plant at the granaries of 
the Liverpool;Grain Storage Company. 

On the third day of the Convention the discussion on Mr. 
Couzen's Paper was resumed. The Secretary, Mr. A. D. 
Motintain, of Huddersfield, explained how the use of pre- 
payment meters has been avoided at Kingston-on-Thames, 
while at the same time the advantages are retained. Mr. 
Edgcome, the. engineer at Kingston, had dispensed with meters 
entirely, and charged a fixed rental per lamp. The lamps 
were placed under lock and key, so that 16-c.p. lamps could 
not be put in place of those of 8-c.p., and renewals were 
made free of charge. A discussion on * Distributing Systems” 
was next inaugurated by the reading of short abstracts from 
two Papers on this subject, by Mr. J. A. Jeckell, of South 
Shields, and Mr. J. R. Blaikie, of Bristol. Mr. Stewart, of 
Derby, deprecated the practice of putting a number of men at 
a rope to haul a cable into its conduit, and he recommended 
the use of a winch for this purpose. Mr. Boot, of Tunbridge 
Wells, spoke in favour of alternate current systems, and advo- 
cated great mechanical strength in cables, to enable them to 
withstand rough usage in laying. А battle now ensued in 
regard to the relative merits of rubbet and other cables, and 
as to the advantages of using culverts. Mr. Tittensor, of 
Dundee, spoke in favour of rubber cables, having used them 
for four years without mishap. Mr. Heenan, of Northampton, 
gave testimony to excellent insulation obtained with 3-wire 
culverts. He used a mirror for inspecting the culverts at the 
boxes. Mr. Snell, of Sunderland, related his experiences with 


1 


bare copper strip, and spoke well of that system. He also 


had had success with rubber cables, and thought they should. 


be laid in cast-iron pipes with lead joints. Mr. Mountain, of 
Huddersfield, advocated dividing the distributing mains 
into a number of separate sections, fed from separate 
feeders with separate machines. He did not believe in 
parallel running. Mr. Tremlett Carter observed that with 
the system recommended by Mr. Mountain it would be 
difficult to obtain a good load factor for the engines, as the 
load on one section would never assist the load on the other 
section. 
distributors were connected in one network. Mr. Callender 


A better load factor was to be obtained where the 


and Mr. Grey spoke on cable manufacture, and on the defects 


they had observed in the usage of cables. Mr. Quin, of, 
Blackpool, recommended transformer chambers in preference: 
to boxes. Mr, Wilmshurst, of Halifax, gave testimony to the 
high quality of rubber cable, and had used 80 to 40 miles 
without any fault arising. Mr. Fedden, of Edinburgh, had 
used many miles of culvert, and had had no trouble of any, 
kind. 

A short discussion ensued on Mr. Quin's Paper on ** Locali- 
sation of Faults.” Mr. Callender thought that the telephone 
buzzer system worked very well except with armoured cable. 
Mr. Leckie, of Glasgow, and Mr. Stewart, of Derby, spoke in 
favour of the use of a compass detector, in conjunction with 
flashing. It was the experience of the former that faults. 
could be found in less than an hour by this method, The 
President advocated burning out a fault, and considered a. 
column of smoke the best means of localising it. 

During the afternoon of Friday visits were paid to the 
electrie supply stations at Huddersfield, Halifax and Bradford. 


— a 


Saturday morning was devoted to the transaction of busi- 


ness, the meeting for this purpose being held at Mr. C. Н. 
Wordingham's station in Dickinson-street. At the close of 


this meeting, which brought to its termination a highly suc- 


cessful Convention, the members dispersed in parties to visit 


works of electrical interest in the vicinity and in the Isle of 


Man. 

The following items of business were transacted at Satur- 
day's meeting: After considering the report of the Sub- 
committees and the Secretary’s report and Treasurer’s state- 
ment, the meeting considered the constitution of the Association 
and resolved to form a new class to be called Associate 
Members,”’ consisting of the chief assistant electrical engineers 
of large stations, such members to have equal rights with full 
members. The Association also resolved to increase the 
Council by adding two members, who are chairmen of electric 
lighting committees. The place of meeting for the next 
Convention was then discussed, and Glasgow was selected, Mr. 
W. Arnot, of Glasgow, being unanimously elected President. 
The two retiring members of Committee, Mr. H. Faraday 
Proctor, of Bristol, and Mr. T. P. Wilmhurst, of Halifax, 
were elected Vice-Presidents. The following gentlemen were 
then elected members of the Council for the ensuing year: 
Mr. Е. Т. Ruthven Murray, of Worcester, Mr. A. Bromley 


Holmes, of Liverpool, Mr. Albert Gay, of Islington, Alderman · 
Lloyd Higginbottom, of Manchester, and Councillor George 


Pearson, of Bristol. Mr. О. Н. Cottam, the retiring hon. 


treasurer, was re-elected, and Mr. A. B. Mountain was also 


re-elected hon. secretary. 
\ 


MR. C. Н. WORDINGHAM'8 PRESIDENTIAL ADDRESS 
TO THE MUNICIPAL ELECTRICAL ASSOCIATION. 


To elect à man to the office of president is to confer on him the 
highest honour which is in the power of the members of a society, 
and I desire to express my very keen appreciation of this honour, 
which is the greater since this is but the second year of the existence 
of the Association. Contrary to the custom in most societies, your 


bs 
+ 


President assumes office formally when his tenure of it is approach- 
ing an end, and when his responsibilities are about to cease.: 


Instead of promises as to the future, it rests only with me to say 


that I have done my utmost during the past year to further the 


objects of the Association in every way in my power, and I can 
only add that I hope to continue to do so in the future, whether as. 
a member of Council or as an ordinary member, 
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Not the least of the responsibilities of a president is the prepa- 
ration of a presidential address, and in the present instance there 
are special difficulties which do not usually arise. It is the custom 
on such occasions either to bring forward an account of some 
epecial investigation, or to give an historical review of progress 
during some long period. The former method is not suitable to an 
association of this kind, neither is the second available, for our 
Association can hardly be said to have a past, though I trust and 
believe that it will have a useful and perhaps brilliant future. It 
may be thought by some that I should give a review of engineering 
р , but such reviews have been given in other addresses by 
engineers infinitely more able than myself, and who have moreover 
a long vista of years in which to find incidents coming within their 
own personal experience, and to this I can hardly yet lay claim. I 
purpose, therefore, confining my remarks to the present, and 
endeavouring to indicate some of the directions in which 1 think 
the Association may increase its sphere of usefulness. 


First, as regards the Association itself, we have every reason to 
be proud of the progress which has been made. Our roll of mem- 
bership already reaches 139, of which number 51 are engineers, 41 
are committees, and 47 are associates. "The objecta of the Associa- 
tion appear now to be much better understood by the technical 
public than dt first, and there seems every reason for congratulation 
that the Association was formed, and that the lines of its constitu- 
tion were those decided upon. As was pointed out by some of us 
at the beginning, there is really no room for another purely 
engineering society, but there is great need for an association 
which takes cognisance of the commercial and managerial aspects 
of electrical engineering as carried on by municipalities. The 
Association is becoming recognised more and more each day as 
embodying the views of municipal authorities, and there can be no 
doubt that the meeting held in January last in connection with the 
question of fire insurance was productive of good results, and was 
very useful to all members. Evidence has been forthcoming that 
the Association is already much SEED by all classes of muni- 
cipalities, not least by those smaller and more remote ones which 
find in it à means of keeping in touch with what is going on in the 
electrical world. One corporation, with the full approval of the 
contractor, has nominated the President of the Association as arbi- 
trator in the event of disputes arising under certain contracts, and 
it seems probable that arbitration will be one important function of 
the Association in the future. 


Ав showing the standing we already have with bodies other than 
corporations, I may mention that recently the Council was 
approached and consulted in an ара matter by a committee 
of manufacturers, but it would not be proper to more particularly 
refer to this at the present time. The response to our applications 
to visit the works of manufacturers has been most gratifying, and 
shows the feeling of regard entertained towards our members, the 
number of invitations being more numerous than we could accept. 
As will be seen from the programme, we have an immense amount 
of work to get through at this convention, yet there are several 
subjects not included which we have had strongly pressed on us by 
members, and which are of great general importance. There is no 
doubt that, in order to deal with all the subjects, we shall be 
obliged either to have one or more special meetings of the same 
character as that held in reference to fire insurance, or else to have 
two conventions a year. 

At the business meeting to be held on Saturday next, there will 
be presented to the members the Council's report on the constitu- 
tion, and I need not therefore enter into the matter here ; but it 
will not, perhaps, be out of place if I remind those members who 
were present at the meeting when the Ássociation was founded of 
the very strong manner in which I urged that committees should be 
admitted to membership. То this the meeting finally assented, 
and I feel convinced that to this step is due in large measure, if not 
entirely, the success which has been attained. Without the 
presence of the gentlemen representing committees the Association 
could have carried but little weight in any matters requiring united 
action. At the meeting referred to, it will be remembered that I 
also urged that representatives of committees should be eligible as 
members of our Council. On this point, however, the meeting did 
not agree with me ; but I foresaw that ultimately they must be 
admitted, for you cannot have two classes of members and only one 
of them represented on the Council. That this was strongly felt 
was evident at the last convention, and I trust at the present one 
the members will adopt the report of the Council on the subject. 

The desirability of admitting assistant engineers as members in- 
certain cases has been repeatedly urged upon the Council, and I 
have personally given the matter very anxious and careful 
consideration. It may well be that the principal assistant in a large 
station is quite as well qualified for membership as the chief of а 
small station, or even better. At the same time his responsibilities 
are not of thesame nature. It is extremely difficult to differentiate. 
between assistants, and to decide what qualifications it is necessary 
to require them to possess to render-them eligible for full member- | 
Ship. I must not enter into this matter further here, but I am 


hopeful it will be found at the business meeting that a satisfactory 
solution of the problem has been arrived at. 

The various directions in which the Association might be of use 
were 80 ably set forth by our former President, Mr. Arthur Wright, 
and the field described was so extensive, that I think it is unnecessary 
for meto add much to it. There are, however, one or two suggestioris 
which I may make. If carried out, they would, I believe, be of 
great use to members, and they might be initiated at once. All 


those in charge of а station must have a difficulty of laying their 


hands at short notice on suitable men for various kinds of work. 
I am not alluding now to heads of departments, but to workmen, 
and those minor assistants such as draughtsmen, inspectors, and 
others of whom a plentiful supply exists, though not available 
for want of suitable organisation. I would suggest that the 
Association might keep а register of the various classes, and entér 
therein the names of suitable men seeking employment, on certain 
conditions, the leading ones being— 

1. That the candidate is proposed and recommended from per- 
sonal knowledge by а member of the Association, and is supported 
by two other members from truatworthy information. mE 

2. That he produces at least two testimonials from former 
employers, such employers not being his proposers or supporters. 

3. That he gives an account of his experience sufficiently detailed 
to enable an employer to form an estimate of the training he has 
received. 

If this suggestion were carried out, there would be compiled a list 


.of men of good character and of suitable attainments, and any 


member of the Association having a vacancy would be able to apply 
to the secretary, and would be practically certain of obtaining ah 
efficient man. The convenience of this will be patent to everyone 
who has charge of a station, and I feel sure that such an organisatioh 
would be of immense practical service. 

It frequently happens that as stations extend their operations, 
the plant which was best suited to them in their early days becomes 
too small to be of any practical utility, and it becomes expedient to 
dispose of this plant and substitute larger ооа in its place. 
The old plant has probably been maintained in a condition practic- 
ally as good as when it was new. In some senses it is even better, 
inasmuch as it is well tried, and has attained, so to speak, a stable 
condition. Now this plant would be in all respects suitable for a 
station just starting, and might with great advantage be purchased 
instead of new if it could be known that it was available. If then 
the Association could step in, as in the case of employers and 
employed, and bring together sellers and purchasers by means of a 
register of such plant, the interests of all would be served, and con- 
siderable advantage to members would ensue. It may be said that 
these two proposals would entail great work upon the secretary. 
This is undoubtedly true, and so long as our secretary is honorary 
he could hardly be expected to undertake it. If, however, other 
members of the Association equally self-sacrificing and generous 
would come forward, the work might be sub-divided, and a different 
member be responsible for each of the two registers, thus relieving 
the secretary entirely of this portion of the work. 

I look forward to the Association later on being in a position to 
make arrangements for the practical testing and stamping of elec- 
trical fittings and apparatus, for I feel convinced that only by some 
such means will the smaller towns be able to secure good work 
being done on their circuits. If a model set of general rules can 
be issued by the Association with the approval of the Board of 
Trade, and if it can certify that certain apparatus is of satisfactory 
quality and efficiency, the question of safe and cheap wiring will be 
greatly simplified. 

The question of the status of municipal engineers is one greatly 
concerning members of this Association, and it is a matter for 
satisfaction to observe that municipal authorities are at length 
beginning to recognise the importance of the duties discharged by 
their electrical engineers. At the beginning of the enterprise the 
salaries offered and paid were such as could not possibly secure, at 
any rate for any length of time, the services of competent engineers. 
Such engineers as did accept the positions in all probability did so 
solely with a view to securing experience, and a corporation is apt 
to find that salaries paid in experience instead of cash are extremely 
high. It should be manifest to any person who will consider the 
subject that the wise and economical expenditure of large sums of 
money on so highly technical a subject as electric supply—a subject 
which requires long years of close application and expensive study 
—cannot be secured by the employment of men at a salary less 
than that of an ordinary clerk, or even of a common workman. A 
few towns, however, which it is unnecessary to particularise, have 
to their credit set the example of the payment of salaries more 
nearly adequate to the services required, and in time there can be 
little doubt that all towns will have to follow suit, some learning 
wisdom by bitter experience, others copying the example set 
them. In the case of small towns it appears to me that it will be 
impossible for the amounts necessary to secure proper men to be 

id, and in my opinion a suitable solution of this difficulty would 
be the combination of several such towns to secure the services of 
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an engineer to direct and manage their undertakings, each authority 
having, in addition, a resident assistant engineer. Such a course 
would be far preferable to that obtaining in some towns, where the 
electrical engineer is placed under the control of the manager of 
some other department of the corporation's work; for, however 
excellent such an official may be in his own department of engi- 
neering, it cannot be expected that his knowledge of electrical 
work should be more than superficial, and the effect of the arrange- 
ment will almost certainly be to mar the success of the undertaking. 
Efficient operation must of necessity depend on the electrical engi- 
neer, and few men work well or heartily unless they have full con- 
fidence in those over them, and are allowed responsibility for their 
actions, together with the credit or discredit ensuing from them. 

While insisting upon the importance of the duties discharged by 
municipal electrical engineers, I feel that there is another side to 
the question. I have met some of these gentlemen, who seem to 
take an altogether exaggerated view of the importance of their 

office, appearing to think that all other departments of the 
corporation are insignificant compared to their own, and that the 
officials connected with them are hopelessly unenlightened and 
behind the times. Much can be done electrically, but it is not 
probable that the entire machinery of а municipality will be worked 
in this manner for some time to come. 

I must not, however, be understood by these remarks to wish in 
any sense to belittle, our responsibility. On the contrary, I believe 
that the future of electrical engineering as a profession depends 
largely upon municipal engineers. Their numbers, apnd the 
importance of their undertakings, are increasing daily. In my 

pinion the class of consulting engineers will in the future be 
largely recruited from their ranks, and on the consulting engineer 
depends after all the inception and sucess or failure of most 
electrical enterprises. I myself cannot view without the deepest 
concern and apprehension the present tendency of many electrical 
engineers. The old traditions handed down by the civil engineers 
who have made the reputation of Great Britain as the foremost 
engineering country in the world are орешу scoffed at, and a large 
section of men appear to see nothing degrading in canvassing and 
advertising, and in joining in a competition more worthy of an 
enterprising cheap-jack than a member of an honourable profession. 
I have often been told that everyone advertises, and that the only 
difference is in the form of the advertisement. This I deny. It is 
true that if good work is done by a man it will be known, but as 

ood wine needs no bush to proclaim its merits, so his work will 
be known by its resulte, and it appears to me that few can 
honestly maintain that this is advertising in the same sense as 
canvassing and newspaper paragraphs are. It behoves municipal 
engineers to set a high standard of professional probity, uprightness 
and independence, апа if you will, etiquette. If they will only 
live up to the traditions of the founders of the engineering pro- 
fession, they can and will save electrical engineering from becomin 
a mere trade, with the sordid appendages too often connected wi 
commerce. 

While speaking of their duties, I would wish to point out & pit- 
fall which awaits engineers no less than ordinary mortals, and that 
is the danger of being led away by a fashion, a fashion often brought 
about by what, to use a modern word, is known as ** booming." A 
type of plant, a dielectric, a system of working supposed to be new 
is introduced. It operates successfully in one or two cases. 
Immediately there is a chorus of praise. Every other method, and 
every other type of plant, is condemned. The fashion is set, and 
everyone must rush to make alterations, or he is supposed to be 
behind the times, without intelligence, and ignorant. On what 
evidence is the change made? Often on none at all worthy of the 
name: a few leading articles in the technical papers, а considerable 
amount of gossip, and a few positive assertions from interested 

rties. Let every engineer make his own direct inquiries. Let 

im try the new thing on a limited scale, and get his own experience 
of it. Let him use his own reason, and care nothing for what he 
hears unless it be proved, and then let him weigh well the advan- 
tages and disadvantages, and consider whether after all the old 
methods are not as good as the new, or better, and then let 
him make up his mind to act quite irrespectively of what other 
people may think. I venture to prophesy that in the long run he 
will find that he has done better, not only for the undertaking with 
which he is connected, but for himself and for his reputation, than 
if he had been in the fashion. 

It may not, perhaps, be amiss if I venture to give а word of 
advice to assistant engineers. It would be well if they would bear 
in mind that all cannot be first, and that in large stations there must 
of necessity be good secondary berths. In some of the more 
important towns, the magnitude of the electrical undertakiog is at 
present as nothing compared with what it will almost certainly be 
in the future, and those who obtain a footing now, and work steadily 
and contentedly for a few years, will probably find themselves in & 
far better position at the end ot that time than those who, tempted 
by a small immediate advance of salary, abandon their chance in 
the large concern апа take a position in а town where the electrical 


development can never be very great, with the result that they 
stagnate and become shelved. It is а fatal mistake for а man to 
be constaptly shifting from station to station. А oertain amount 
of variety of experience is of course necessary, but it is those who 
are associated with the development of an undertaking, and who 
evince an interest in its affairs and concern for its well-being, who 
will ultimately succeed. A matter which very closely affects com- 
mittees, and more especially their chief engineers, is the question 
of the provision and supply of ап adequate and competent staff. 
At the present time, when 80 many new stations are springing up, 
this difficulty is aggravated, for new berths are beiug created week 
by week, and a supply of engineers in charge must be had, and is 
naturally drawn бош assistants at stations, even though these 
assistants may have had no experience whatever of the managerial 
rtion of the work required—and let it be understood it is as 
Important for an engineer in charge to be a good manager as a good 
engineer ; neither one class of knowledge nor the other can be dis- 
nsed with ; both must be combined in one man if the undertaking 
is to be a commercial success. No doubt the present state of 
things is temporary. There must arrive а time before many years 
are over when practically all towns of any importance will have 
established their electric supply stations, but meanwhile the 
roblem confronts us: How are we to retain our assistants, and 
if they secure good positions, as it must surely be the desire of us 
all that they should, how are we to replace them? In the first 
place, the example set with reference to chief engineers should be 
ollowed by corporations with respect to their principa! assistants. 
They must be adequately paid, and in the case of large towns they 
must be paid such salaries as are at least as good as, and preferably 
above, those paid to the engineers in charge of smaller stations. 
This is a sine quá non, for, whether rightly or wrongly, a man will 
naturally always prefer to be chief of his own little station rather 
than be an assistant at the same salary in a larger station. Next, 
there is the problem of filling up vacancies occasioned by the 
removal of assistants. Whatever the system of supply adopted, 
there is in every station a large amount of detail work peculiar to 
that station, and no stranger coming in fresh to the work is of the 
slightest use as an assistant until several months, or at any rate a 
good many weeks, have elapsed. "There should always be a number 
of understudies in a large works ready to step into the shoes of the 
man ahead of them at a moment's notice. How are these under- 
studies to be provided! In my opinion there is but one way, and 
that is by the taking of engineering pupils. There is everything 
to recommend this practice, and nothing substantial against it. 
Central station work is a specialised form of engineering. It can 
only be learned in a central station, and therefore it is as well to 
recognise at once that the work must be taught. To take another 
aspect of the question: Not only is the teaching of experience valu- 
able to the pupil, but, if properly selected, the services of the pupil 
are of value to the corporation, and they tend to diminish the cost of 
production, inasmuch as they are rendered without payment. Again, 
the premiums paid by pupils afford a ready means of increasing the 
salary of the chief engineer without an undue augmentation of the 
works costs. As regards the ent of such premiums, there can 
be no doubt that they should | . by the engineer, and 
not by the corporation, for he has the trouble and responsibility of 
imparting knowledge to the pupils, while the corporation receives 
the services of the pupils gratis as compensation for the use of their 
plant for teaching p es. In my opinion a percentage of the 
premium should be paid to the principal assistant, as undoubtedly 
a portion of the work falls upon him. What, then, I consider an 
ideal arrangement of staff is the following: Each year a certain 
number of pupils, say three, would be selected carefully by the 
engineer from men who had just completed their education at a 
technical college, and who had, if possible, had experience for a 
year or two in mechanical workshops. Such men would be useful 
very soon. They would be articled for two years. At the end of 
that time, if vacancies existed, they would become junior assistanta, 
and would be paid а moderate salary. If no vacancies existed they 
would readily find employment as assistants in smaller central 
stations. When they had become assistants, or had left, there 
would be in the works three pupils each with а year's experience 
and three new pupils. Those who were selected to remain 
as junior assistants would be competent to take charge of a shift, 
and would remain with small annual increases of salary as assistants 
until the principal assistant left, or some suitable berth offered iu 
another station. The chief assistant would have under him the 
junior assistants, and it should be the policy of the corporation 
to retain this chief assistant permanently, provided, of course, 
that he renders loyal and efficient service to the undertaking. 
They then have an understudy for their chief engineer should he 
relinquish his post or succumb to the wear and tear of its respon- 
sibilities. Briefly then the chief engineer and his principal 
assistant should be encouraged in every way to remain as fixtures, 
while the fact should be faced that there must of necessity be 
а constant succession of junior assistants, the supply being kept u 
by means of pupils trained in the works where they will be requi 


THE ELECTRICIAN, JULY 9, 1897. 


347 


Such a course as that above sketched out would not only tend to 
the convenience and efficient working of municipal concerns, but 
would inevitably tend to materially raise the status of supply 
engineers, for instead of their being selected at random and drawn 
from any class haphazard, they would all have gone through a 
perfectly definite training, which would be on a par with that 
required in other branches of civil engineering. 

The large amount of work to be disposed of at this convention 
makes it my duty not to take up an undue amount of your time. 
I will therefore conclude by thanking the members of the Council 
for the energy which they have displayed in conducting the business 
of the Association during my presidency, and while it would 
be invidious to make any distinction, I feel that I must bear 
testimony to the extremely able and energetic manner in which our 
honorary secretary, Mr. Mountain, has performed the onerous 
duties which have fallen upon him. 

Mr. W. ARNOT (Glasgow) moved a vote of thanks to the President for 
his opening address. The Paper, he said, contained a good deal of advice, 
but whether they felt able to follow it or not was a matter which they 
would each of them have to decide for themselves, according to the exigen- 
cies of their own spheres of work. At the same time he was sure the 
members of the Association would agree that Mr. Wordingham deserved 
their cordial thanks for the pains and trouble that he had taken in getting 
together the particulars and the information contained in his address. The 
President was very ambitious in his idea of the work of the Association, 
but whether they would ever be able to carry out all the work and accom- 
plish all the objects which he had sketched was a matter which only the 
future could decide. 

Mr. J. RIDER (Plymouth) seconded the vote, and it was cordially 
adopted. 


THE GENERATION OF STEAM.* 
BY JOHN F. C. SNELL, ASSOC. M.INST.C.E. 


Few matters can be of more importance to a central station 
engineer than the means by which steam is raised in his station. 
The selection of the type of boiler, the proper treatment of the 
feed-water, the method of firing, the general economy of the steam- 
raising appliances, and the up-keep of the plant are all factors which 
engage the serious attention of the designer. The object of this 
Paper is to bring before you the types of boilers in use and details 
in connection with them, so that they may be discussed to our 
mutual advantage. In Table I. figures of the four types with 
which we have to deal have been tabulated, viz. :—(I.) Lancashire, 
(II.) Water-tube, Lb Dry-back Marine or ‘‘ Economic,” (IV.) 
Marine, from which will be obtained the evaporation, floor space, 
and approximate cost per 1,0001b. evaporated and other data. It 
will be an advantage to take the types seriatim. 

Lancashire.—A Lancashire boiler takes 69 sq. ft. of floor space, 
and costs erected £76 without, and £99 with, an economiser per 
1,0001). maximum evaporation. The average pressure is from 
120lb. to 150lb., but there are many in use working at 200lb. 
pressure. A Lancashire boiler cannot be considered complete 
without an economiser in series with it, for the temperature of the 
exit gases not infrequently exceeds 600deg., whereas after leaving 
the economiser the temperature is reduced to about 300deg. The 
advantages may be claimed to be—large steam space, with dry 
steam, accessibility for inspection and cleaning, and small cost of 
repairs. The disadvantages are—the length of time required to 
get & cold boiler under steam, waste of water while warming up, 
which usually obtains, and (though only very occasionally) collapse 
of flues when improperly cleaned, or when fed from the hot well of 
a 8 condenser. The loss of water during warming up can be 
got over by the use of a hydro-kineter in lieu of the barbarous 
method of running water out of the blow-off. 

This boiler is very generally favoured, and certainly, in the 
author’s opinion, is hard to beat. It is economical, both in evapo- 
rative duty and in cleaning; in the later item, probably the 
cheapest of all boilers. After having had charge of six of this type 
the author has found that a 30ft. x7ft. бір. costs about £9 per 
annum for flue cleaning and inside cleaning. This figure does not 
include re-grinding of any valves, or repairs to fittings ; but solely 
the cost of boiler cleaning. At the same time it can be forced to 
burn over 30lb. of coal per square foot of grate area if needed, 
though, of course, with a decrease in the evaporation per pound of 
coal. It also can be economically worked by either hand-firing or 
mechanical stoking. In line I.“ of the table the evaporation was 
12:46 from and at 112°F. with mechanical stokers, and in line 
* II," 11776 hand-fired, at rather a quicker rate of combustion. 
A well-known authority, Hutton, on ‘‘ Steam Builer Construction,’ 
gives the average life of a Lancashire boiler at 33 years. К 

Water-tube.—This has for its chief advantage small floor space, 
the space required being 34 4 sq. ft., and the approximate cost £96 
erected per 1,0001b. evaporation. It is a quick steam raiser, and 
greater safety at high pressure is also claimed. The disadvantages 
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usually advanced are: Small steam space, wetness of steam, 
frequent repairs to firebrick lining and costliness in cleaning. The 
author has had to deal with over a dozen of these, and certainly 
believes in the advantages enumerated, and does not think that 
steam will be necessarily wet if steam receivers are added to the 
drum ; also if the firebrick lining be tied into the brickwork here 
and there the bulging is much reduced, and the lining does not fall 
in. The cleaning is certainly a costly business comparatively, but 
presumably this type would only be adopted where the water is 
either naturally soft or is treated before entering the boiler, 
thereby allowing the boiler to steam for longer periods. 

It is of the greatest importance that steam should be able to be 
raised quickly in а stand-by boiler, and а water-tube is certainly 
the quickest steaming boiler, and probably the safest in such a case. 
There is probably more fuel required to keep this boiler up to 
pressure when standing by than is required by a Lancashire. It is 
more difficult to keep an even steam line, and a fireman needs to 
be specially used to this type. It is economical in evaporation, and 
the temperature of the exit gases is often as. low as 250 F. when not 
fired too hard, which means a high efficiency. The cost of cleaning 
& boiler evaporating, say, б,0001Ь. per hour maximum, with a fairly 
soft feed, may be taken at £24. 12s. per annum, including clean- 
ing of flues, scraping tubes, repairs to firebrick lining, and occa- 
sional replacement of а tube. Hutton gives the average life as 
being 15 years only, but it is presumed this only applies to the 
tubes ; and the drum and headers should be as long lived as апу 
Lancashire or other type of boiler. 

** Economic.” — This boiler has been adopted in many stations, 
especially їп London, from the comparatively small floor space, 
combined with small headroom required ; it requires 34-4 aq. ft. 
floor space, and costs about £94 рег 1, 000lb. evaporated. It is also 
& quick steam raiser, and to some extent combines the advantages 
of both Lancashire and marine boilers. The treatment of the feed 
water is as necessary in this case as in a water-tube, unless 
naturally soft ; as for that, this is equally important whatever the 
type of boiler be. The addition of а hydro-kineter to warm up the 
water under the flue tubes, should be made, though this boiler is 
better situated than & marine in this respect ; the author would 
expect to find that the greater number of British Thermal Units 
are utilised with this boiler on account of the prolonged oontact of 
the gases with the boiler, and therefore the boiler is highly efficient. 
It must be more costly to clean than either Lancashire or marine 
boiler adapted for land-service. The author is indebted to Mr. 
Llewellyn Foster, A. M. I. C. E., the resident engineer of the Davies- 
street Station, Westminster Company, for the following informa- 
tion as to the up-keep and cost of cleaning: The cleaning cost 
about £20 per builer per annum when worked hard and with fairly 
hard feed-water, and the up-keep about $ths of a penny per unit 
generated. 

Marine.—This type has been adopted in some provincial stations. 
It requires only ыш 25 sq. ft. of floor space, and costs about 
£100 per 1,000.b. evaporated, when not forced. Personally, the 
author does not consider it to be so efficient as the last-named, on 
account of the setting and arrangement of the flues ; on the other 
hand, it requires no brickwork, is easily iuspected on the exterior, 
and is very neat inappearance. The addition of the hydro-kineter, 
as in the last-named, also applies, and is even more necessary. 
The cost of cleaning may be taken at about £18 per anuum. The 
average life of the boiler may be taken at 18 years. The loco- 
motive boiler is not dealt with, because, although an excellent 
boiler on the railroad, it does not find much favour, in large sizes, 
for station work, and requires so much room to withdraw the tubes. 

To summarise the results of the table, the water-tube boilor takes 
up the least floor space per 1,000lb. evaporated (except the marine), 
and costs most for cleaning, and is said to have the shortest life. 

The Lancashire type requires the greatest floor space, and costs 
least for cleaniug ; and is known to have a very long life. Either 
type is now built for the extra high pressures, though the water- 
tube would probably cause the least destruction in the event of an 
explosion. The water-tube is the quickest steamer; and the 
Lancashire probably the slowest, but certainly gives driest steam. 
Either type cau be fired with any variety of coal, from bituminous 
to anthracite. If a softened feed-water be used, as it ought to be, 
there is therefore very little, it would seem, to choose between the 
two. In a station quick steam is a necessity, though we also want 
dry steam (this may be got in the future by the addition of super- 
heaters to either type), and the author's opinion is, that the 
cheapest and most useful battery of boilers will be found in the 
discreet combination of both types, as inaugurated by Mr. Gay at 
Islington. Both of the marine type are also excellent, though per- 
sonally, for station practice, the author would prefer the dry- back 
type, for the above-mentioned reason, viz., that the gases remain 
so much longer in contact with the boiler, and it therefore 
should be more efficient and economical Both uire very 
little floor space. With all boilers great care should be 
observed in keeping the safety, stop and blow-off valves and 
scum cocks tight; and it is surprising how much can be 
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saved by attention to these pointe, both in water and fuel. 
At Sunderland, the Lancashire boilers are laid off every five 
or six weeks, and the combined dead-weight and low-water valve, 
the spring safety-valve, feed checks, blow-off valve and scum 
cock are taken off and thoroughly set up at least every other time ; 
and the author believes it pays to do this. The smallest escape 
through a blow-off valve or scum cock, or а small escape of steam 
through the stop valve, when standing ; or again, an escape from 
а float low-water valve (and this type of valve is much given to 
this) means considerable increase, perhaps, to one’s coal and 
water bill. 

Another point which is frequently not attended to is the inspec- 
tion of the boiler during construction. The author thinks it 
advisable that the station engineer should do this, and test his 
own sample strips, or be present at the tests. The boiler makers 
would themselves also probably appreciate and prefer this. Again, 
the author has known several cases in which a simple hydraulic test 
has been made without any gauging of flues or flat surfaces ; that 
is only a half-test, and, of course, gives no indication of any defor- 
mation or set which may have resulted under the stress. An 
evaporative trial of each boiler should be insisted upon, or of at 
least one of several similar boilers installed, and is, of course, 
generally done. Another saving may be effected by the shutting 
off of boilers as quickly as possible on a decreasing load. The 
“ stand-by losses cannot differ very largely in either type of boiler, 
the Lancashire, though having a large volume of water to raise in 
temperature, after twelve hours standing, say from 323°8°F. (the 
temperature of steam at 80lb.) to 352 5 F., the temperature at 
125lb. after each lay-by, yet does not lose so much by radiation or 
absorption by brickwork às à water-tube. 

The amount of coal required per hour to keep the boiler No. 1 
in the table up to pressure, when no steam was withdrawn, was 
24lb. This is from a report by Prof. Kennedy and Mr. Bryan 
Donkin, which has been extracted from Engineering. The amount 
required to keep а water-tube boiler upto pressure under the same 
condition is about 351 b. per hour. 

FRED Poumps.—lIt is well known that the usual donkey pumps 
are wasteful. The average ratio of steam required to drive the 
pumps to the feed-water pumped is some 3 per cent. This is a 
serious item, and the following figures may go some way to accelerate 
the adoption of electrically driven pumps for feeding station 
boilers. 100lb. of steam evaporated in a boiler may be accounted 
for thus— 

90lb. used in the engines. 
10lb. condensed in the pipes, &oc. 


100 

Àn engine working on a variable load, such as usually obtains, 
requires some 31lb. to 32lb. of steam per k. H. Pp. per hour. Assume 
the boiler pressure to be 12blb. ; then the pump has to deliver 
100lb. against an equivalent load of (125 x 2-3), say, 288ft., which 
means an expenditure of 28,800ft. lb. ; or assuming the combined 
efficiency of an electrical motor pump to be only 0:6 and the steam 
dynamo 0°85 watts, therefore 125881 = т, or the percentage of 
power required to feed the boiler by an electric pump is just 1 per 
cent., as against 3 per cent. where a donkey pump is used. 

In direct current stations, with accumulators, it would be a great 
advantage to be able to fill up boilers, say on Sundays, without 
having to turn on steam ; even if the feed-pump pipes are taken 
directly from the boilers, instead of from the range. Of course, it 
would be a distinct disadvantage, or even an impossibility in an 
alternating currentstation, unless designed on the Bolton or Croydon 
systems, with accumulators. But accumulators seem to be gaining 
ground in both types of station ; and therefore the electrically- 
driven pump could be almost generally adopted. Motor pumps 


are more costly initially; but this would seem to be the only objec- 
tion. The treatment of feed-water requires more attention than is 
frequently given to it. The author knows of certain stations where 
very hard water is used, and is pumped cold into the boilers. A 
boiler fluid is certainly periodically pumped in; but it will be 
agreed that the boiler is not the right place in which to precipitate 
the salts, and cold feed in these days should be out of the question. 
First as to treating the water. The author has had two different 
water softeners in his charge, and in both cases the water (in one 
case 174deg. and in the other 204deg.), has been reduced to some 
4deg. or bdeg. of hardness, and at a small cost, and with the fur- 
ther advantage that the plant takes up butlittle floor space. When 
it is remembered that 1/16in. scale means an increased consumption 
of coal of some 9 per cent., it will beseen how necessary this treat- 
mentis. At Sunderland there is an evaporative condenser, and as 
the water is some 20}deg., and contains a large proportion of the 
less easily reduced sulphates, the installation of it was the more 
necessary. The hot-well water is pumped through an oil extractor, 
and the make up feed- water is obtained from the town main, under- 
going treatment by the softener before use. This should be the 
best method for treatiug feed-water, both for economy and scale 
reduction. Treatment of the water in the boiler is not at all satis- 
factory, partly because in some cases а heavy scum results which 
may cause over-heating, or at any rate priming, and secondly 
because the heating surface of the boiler must be reduced from the 
lodgment of the precipitate at the bottom of the boiler, where 
there is already а deficiency of heat in drum boiler, and it also 
means additional and more frequent cleaning. А complete water 
softening plant only costa about £0:18 per kilowatt installed. 
Heating the feed-water is again important, because every 10deg. 
rise in temperature results in a saving of 1 per cent. in fuel. In 
stations exhausting to atmosphere, of course the latent heat of the 
steam is partially given up through the medium of heaters to raise 
the feed-water to a temperature of about 210 "Fahr. ; or in the case 
of Lancashire boilers, or similar type, an economiser is placed in 
the flue between the boilers and chimney in which temperatures 
of anything up to 350deg. may be obtained. A further advantage 
is obtained, viz., that the before-mentioned sulphates of lime or 
magnesia are rendered insoluble long before this temperature is 
reached, and are precipitated before entering the boiler. 
FuEL.—Locality has a very great deal to do with the class of 
fuel adopted. In London, engineers are no doubt right (and have 
barely an alternative) in adopting Welsh coal, from its smokeless 
nature. But some of us have to burn duff or smudge, or at any 
rate bituminous coal; and then arises the question of hand-firing 
versus mechanical stokers, and better results with very small coal, 
such as slack or duff coal, are probably obtained with mechanical 
Stokers ; the firing must be little and often, or dampiug and caking 
results, and in hand-firing this means a large admission of cold air 
at each charge, which must affect the evaporation. The excellent 
figures by Mr. Ellington, in his Papers before the Iustitutions of 
Civil Engineers and Mechanical Engineers, on Hydraulic Power," 
taken from boilers fed by mechanical stokers, fed by coal conveyors, 
go to show the efficiency of this method of firing, and in cases, too, 
where there is а variable load, much the same as in an electricity 
station. To a boiler in which Welsh coal has been burnt, and 
which, hand-fired, had evaporated 7lb. per pound of coal, а 
mechanical stoker was fixed, and & bituminous slack used as fuel, 
when the evaporation of 8:08lb. water per pound of coal was 
obtained. The temperature of the feed was the same in both 
cases, and also the rate of firing. It is surprising that forced 
draught is not more frequently adopted. Mr. Patchell has fixed 
an apparatus at the Maiden-lane station, and his excellent results 
were read before the Institution of Mechanical Engineers. The 
closed ashpit system, with fans such as Fothergill’s and others, 
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ive, of course, a far higher rate of combustion than with natural 

raught, and so with the steam-jet system as fixed at Islington and 
other stations. The production of a larger indicated horse-power 
from the same boiler, which results from the adoption of forced 
draught, and the enormously increased evaporation when required, 
cannot fail to commend it. This system, combined with a quick- 
feeding mechanical stoker, should obviate any fear of smoke 
nuisance, the emission of black smoke being the disadvantage of 
forced draught when the fire is hand-fed. Mr. Crompton has tried 
petroleum refuse, or astatki, at Kensington, and owing to the high 
calorific value of the fuel (as in all fuels containing a large propor- 
tion of hydrogen), and the comparatively small cost of the requisite 
fittings, it may prove a valuable adjunct to boiler equipments, to be 
used at least in an emergency. 

STREAM Ртрез. — Although perhaps foreign to the strict title of the 
Paper, yet from the important item in the water and coal bill which 
is represented by the condensation losses in steam pipes, the author 
has ventured to include a few remarks about them. They are now 
completely duplicated in probably every station, and the present 
tendency is to adopt wrought-iron or mild steel, straight lengths, 
and solid drawn copper bends. In these latter steel flanges seem 
preferable, owing to their greater resistance to ‘‘cupping.” The 
valves should preferably be of a sluice type, thereby giving a full 
bore to the pipe when open. Bye-passes with cocks should be fitted 
to any valves er than біп. bore, and are useful in keeping joints 
tight, by gradually warming up the laid-off pipes when required, and 
driving out any water that may accumulate therein, and in the 
prevention of water hammer. The author also considers it impera- 
tive, not only to thoroughly cover the pipes with non-conducting 
material, but also the flanges and stop-valves. The condensation 
in a Gin. steam pipe uncovered is 1°4lb. per lineal foot per hour, 
and with a 2in. covering 0'123lb. at a temperature of 349 8°F., or a 
pressure of about 120lb., or less than one-tenth of the quantity 
given above. Ав the flanges form effective gills, they radiate а 
great deal when left uncovered. An objection is that the flanges 
are not open to examination, and that leaky joints spoil the cover- 
ing ; leaky joints can be, and ought to be, averted ; and now there 
are several means of covering the flanges with easily removable 
composition, in sections and otherwise. 

The drainage of steam pipes is not always so well arranged as 
might be. From personal experience the author thinks in cases 
where there is а full bore throughout the whole range (by the 
adoption of sluice type valves) occasional drain pockets, with gauge 
glasses fitted, working on efficient steam traps (having a bye-pass 
direct to atmosphere for emergencies), the most effective system. 
There are steam traps and steam traps. Of four varieties with 
which the author has had to do, only one has been found to be 
reliable and of value. No doubt members will bave had their own 
experiences. There are some traps which will not only work well, 
but will deliver the condensation water against a head of some feet. 
This is often of great help in saving water by delivering direct to a 
feed tank, the drain traps being presumably at the lowest level, 
and the feed tank with a slight head on the feed pumps, the con- 
densation water thus being used again. 

Conclusion. —The author has not touched upon superheating, it 
having been thoroughly discussed at various meetings of the Insti- 
tutions of Civil Engineers and Mechanical Engineers during the last 
twelve months. That this is certainly a source of economy in a 
station there can be no doubt ; Edinburgh, for example, having 

iven excellent results; and perhaps the vice-President, 

Newington, will give us his opinion on this matter. There is 
nothing probably in this Paper of which all are not thoroughly 
cognisant, but the author hopes that in having had the honour of 
bringing it before you, a favourable opportunity may have arrived 
when this important question, which affects a figure of from 25 to 
30 per cent. of our works costs, may be discussed, and some of us 
obtain benefit by the experience of others in the various matters 
touched upon. 


THE GENERATION OF STEAM.* 
BY J. J. STEINITZ (WEST HAM). 


The question of the generation of steam must be of considerable 
interest to all connected with this Association. A Paper on such 
a subject must give rise to a discussion, and though the author is 
afraid he can present very little new or interesting matter to the 
meeting, he has no doubt, when the discussion is finished, good 
reasons will be advanced for generating steam entirely on one's 
own account, or combining with some other corporation depart- 
ment, such as refuse destruction or sewage pumping, for using this 
t of boiler or that type, or for various combinations. Further, 
the questions of mechanical stoking, important when we think of 
trade disputes and the difficulty of getting good stokers, of water 
cleaners, of forced draught and of economisers, feed-heaters and 


* Paper read before the Municipal Electrical Association at Manchester, 
1897 


super-heaters, are all of paramount importance and are well worthy 
the attention of the borough electrical engineers of this country. 
The efficiency and economy of the generation of steam are 
dependent on: (1) The type of boiler; (2) The fuel; (3) 
The water; (4) The stoking arrangements ; (D) Adjuncts to the 
boiler, such as economisers, feed-heaters, super-heaters, and 
forced draught. The types most commonly in use in electric 
lighting stations in this country are: Lancashire boilers, tubular 
boilers of the Badcock and Wilcox type, and marine type 
boilers. All these are so well known that a description is unneces- 
sary but one or two of their characteristics are interesting. Ina 
correspondence the author had recently with а well-known firm, he 
was somewhat surprised to find them advise him not to have cross 
tubes fitted in the flues of Lancashire boilere. Even if the circulation 
is not increased much, and one naturally thinks it is, it seems that 
the flue by the insertion of these tubes is considerably strengthened. 
The author cannot come across any evaporation tests of two 
Lancashire boilers, one fitted with cross tubes and one without, 
except when the boiler with tubes was new and the one without 
old. Naturally the new boiler with the tubes came out the better. 
The circulation of water in this type may not be so good as in 
the multitubular boiler, but there is no reason why а circulator 
Should not be fitted, and the circulation, and consequently the 
efficiency increased. Such a fitting is used at the present time 
for cleaning purposes. Whether or not it is а success as a cleaner 
I do not know, but from experiments witnessed the oiroulation 
was certainly improved. Good circulation is the salvation of a 
boiler. It is governed to some extent by the working pressure, 
consequently the water-tube type has had theadvantge. With bad 
circulation there is a luss of economy due to an increased tempera- 
ture of the heating surfaces, which leads to the rapid deterioration 
of the boiler. 

The question of the pressure at which a Lancashire boiler may 
be worked is of importance, and it is noteworthy that quite recently 
one large firm, builders of this type, advised the use of tubular 
boilers for all pressures over 120lbs. As regards the life of this 
boiler, во Much depends on the nature of the feed-water used and 
the care taken in cleaning, & , that any stated time might be mis- 
leading. With good water and ordinary care, the average life of 
this type is about 20 years, without any reduction in the working 
pressure being called for or necessary. 

With tubular boilers of the Babcook and Wilcox type the 
pressure can be raised considerably above that usually raised in 
Lancashire boilers. As to the life it can hardly be given, as a few 
tubes will at any time make it practically as good as new. The 
repairs and maintenance of this boiler will in most cases be consider- 
ably in excess of the amount spent on a Lancashire boiler. Cleaning 
is a longer job, and the chances of trouble or an accident from a 
defective joint are considerably increased as between the 70 or 80 
joints on à Babcock and Willcox and the one or two joints on а 

ancashire boiler. The circulation is very good, and the evapora- 
tion per lb. of fuel consumed very high ; in tact I think the highest 
ever obtained, except by the Thornycroft boiler as used on some of 
the torpedo boats built by that firm. The boiler takes up little 
room for the work it does, though it must be remembered that а 
distance for drawing the tubes should be debited to the account of 
the space allowed for it. Many conflicting statements have been 
made in favour of and against the Dabcock and Wilcox boiler for 
intermittent use. The majority of boilers in an electric light station 
are thus used, so this point is of considerable interest to us. That 
there is more loss in cooling down in a Babcock and Wilcox than 
from a Lancashire boiler the author thinks is true, owing to the 
large radiating surface of brickwork enclosing the former. This, 
however, may be more than compensated for by the ease with which 
steam is raised in the former. 

The marine boiler has proved an unqualified sucoess where- 
ever it has been adopted. The average life would be rather less 
than the Lancashire boiler, owing to the difficulty in cleaning it. 
Many are the efforts made by engineers to stop either pitting or 
scale forming on the tubes and plates. One arrangement struck 
the author as being rather neat, at least in theory. It was des- 
cribed by Mr. Dolby, at the Institution of Civil Engineers some 
years ago. A small alternating machine was driven by a strap from 
the propeller shaft. From one terminal a wire was carried through 
the shell of the boiler, but insulated from it, and was fastened 
to two rods at a point above the water-line. The rods were bolted 
to two plates about the centre of the height of the water. The 
plates were kept in position by clamps insulated from the shell of 
the boiler. The other terminal of the machine was connected to 
earth. The effect of the current was to electrolise a small part of 
the water; the hydrogen would follow the course of the current 
and be deposited on the shell of the boiler and the flue tubes. 
When the current changed oxygen would be produced. The two 
would combine and produce а thin film of chemically pure water, 
which would hinder the deposit upon the shell and tubes. Another 
plan the author has seen adopted at sea is to give the inside of the 
boiler а good coating of coal tar, He has known this tried on 
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boilers on land with the result that, instead of cleaning the boilers 
every threo weeks, every eight weeks was quite sufficient. Many 
engineers hold that it is as important that the products of com- 
bustion in their course to the shaft should be brought into contact 
with all the heating suface as that there should be the good circula- 
tion of water. ‘Should this be so, no boiler he is acquainted with 
fulfils the conditions better than one of the ordinary marine type. 

Fuel.—The theoretical value of various fuels can be found in 
many pocket books ; these the author does not intend to touch on. 
All he can say is, that one must be guided by the locality in which 
the steam has to be generated, and that controls the cost, the bye- 
laws of the town with reference to smoke nuisance, and the stoking 
arrangements employed. If in the centre of a town the bye-laws 
will probably make it a necessity to use mechanical stokers and 
cheap coal, or the best Welsh coal and ordinary hand-firing—and 
perhaps, if the town is far from any coalfields, nothing better or 
more economical than the latter is to be had. 

Feed-water.—In all cases, and whatever boiler may be in use, it 
is undoubtedly necessary to have good water. In many districts 
the water has to be treated, and it most certainly pays the user of 
steam to have this treatment effected outside the boiler. Boiler 
compositions may be good ; they may also do more damage to the 
boilers than good to the water, but whatever is done to the water, 
the author's point is that it should be done outside the boiler. He 
does not intend to touch on the many water cleaners, softeners, &o., 
in the market, but there are some which will be found to do all 
that is necessary with very little initial outlay, small maintenance, 
and practically no trouble. If surface condensers are used a 
certain amount of oil will get into the water, and if not dealt with 
carefully will most robably play havoc with the boiler. This will 
be the result with all boilers, though probably an accident would 
be more likely to happen with a boiler of the tubular type. A 
coke filter шей intelligently will be found to be all that is required. 
The author understands from Mr. Proctor, of Bristol, that ho has 
adopted an ordinary cream separatorto deal with his condensed water. 

Stoking Arrangements. We now come to one of the most inte- 
resting considerations in connection with the generation of steam. 
The main question at first is hand-firing v. mechanical stoking, but 
after one has made up one’s mind to the advantages of the latter 
system, which, with the exception of a few special cases, is 
inevitable, one is met with the question of coking v. sprinkling 
stokers. As all electricity works are growing concerns, we need 
hardly go into the question of whether mechanical stokers are 
advantageous where only one or two boilers are in use, as all our 
works must have ere long large batteries of boilers. The advan- 
tages accruing from the use of mechanical stokers are : Immunity 
from creating а smoke nuisance ; this is not of vital importance to 
us all at present, but the time must come shortly when the public 
will have recognised that the creation of smoke is not а necessity 
and will insist on the nuisance being abated. By that time 
mechanical stokers will probably be adopted as an easy and 
economical way out of the difficulty. That a smoke nuisance may 
be avoided by very careful hand-firing and the use of the best coal 
is admitted, but it is almost impossible to get three shifts of careful 
stokers, and almost as difficult to get an engineer to continue buying 
the best coals if he can struggle through (with perhaps an occasional 
summons) on an inferior quality ; while, with mechanical stokers 
the commonest slack can be used with advantage, with no prospect 
of trouble, and there will be a large reduction in the coal bill. The 
reason for the economy of fuel is partly due to the fire being always 
clear. Again, not only do you get better results from your boilers, 
but the economiser is more efficient, and tho flue gases do not 
carry so much smoke with them, so that greatest heat is obtained 
in the furnce. That economy in fuel does really exist is best 
brought to your notice by quoting the following tests: 


Hand- Firing v. Mechanical Stoking. 


Duration of trial ............ . ... 10 hours. 10 hours. 
Description of fuel used......... Small slack. Small slack. 
Price of fuel used  ..........-.... About 6s. per ton. | About 6s. per ton. 
Fuel consumed per hour  ...... 492 8lb. 5881b. 
Water evaporated per hour ... 415 galls. 62А 
Temperature of feed-water .. 70°F. 78°F, 
Steam pressure .................. 501b. 501b. 
Water evaporating per lb. of 

fuel from and at 212°F. ...... 9:871. 12:431Ь. 
Cost of evaporating 500 galls... 1/4:2 1/0:9 


With a mechanical stoker and conveyor properly arranged, one 
man can attend to the firing of five boilers and with furnaces each ; 
with hand-firing it is almost impossible to get more than four 
furnaces attended to by the very best of stokers. The saving, 
therefore, in stoking five boilers mechanically would be three 
men's wages against seven men’s, asaving of £6 per week. Against 
this there is the cost of working the mechanical stoker, 3s. per 
week ; the interest and sinking fund on the outlay, 17s. 10d. per 
week ; and the repairs and maintenance of the stokers, 13s. od. 
per week, or a saving of £4 бв. 94. per week, independently of any 


saving by the use of cheaper fuel. The difference between Vicar's, 
which is а good example of the coking stoker, and the Bennis, 
which is a good example of the sprinkling stoker, lies in the fact 
that the former machine pushes the coal on at the front end of the 
firo grate, and gradually carries the fuel to the back end; there is, 
therefore, а great mass of incandescent fuel at the front, the fire 
gradually tapering down to nothing at the back end ; in the latter 
the fire is kept level, as it ought to be in hand-firing, and the coke 
thrown on in small quantities, each time in а different place, thus 
approximating as nearly as possible to perfect hand-firing. With 
the former machine the boilers cannot be forced rapidly; with the 
latter machine the amount of coal burned can be adjusted from 
lólb. to 50lb. per square foot of grate per hour, thus giving the 
necessary margin to meet sudden demands of stean. From this 
point of view alone borough electrical engineers must look with 
favour on а good sprinkling stoker. Further, the following test— 
there are many others of a similar nature—may assist one in 
making up one's mind as to the advisability of adopting a coking 
or а sprinkling stoker :— 


Coking stoker | Sprinkling stoker 


zs (Vicar's) | (Bennis). 

Duration of trial .. ............... 120 hours. 120 hours. 
Description of fuel used......... Small slack. Small slack. 
Price of fuel used  .............. About 4s. pr ton at pit. About As. pr ton at pit. 
Fuel consumed per hour  ...... 7081Ь. 8851. 
Temperature in flue (average) 680°F 851?F 
Temperature of feed-water ... 161°F 161°F 
Steam pressune 80lb. 80lb. 
Water evaporated per hour ... 4,5721. 6,916lb. 
Water evaporated per lb. of 

fuel from and at 212°F. ...... 6"7721b. 8 48lb. 


It is interesting in connection with these tests to notice that at 
the Leeds Electricity Works, where the record, according to 
Lightning, is held for the lowest cost of coal per unit sold, sprink- 
ling stokers are used. 

Economisers.— Probably of all the adjuncts to a boiler none is 
more used or better known than the economiser; the author 
thinks he is right in saying that there is hardly an electric lighting 
station in the kingdom where an economiser has not been installed. 
The economiser, consistiug as it does of а bundle of tubes placed 
in the flue leading from the boiler to the chimney, is simplicity 
itself. Fitted as they generally are with mechanical cleaners, the 
maintenance is very small, the repairs are, or ought to be, few—in 
fact, except for its very apparent advantages, it might be installed, 
set to work, and then be completely forgotten. The only point to 
be taken into consideration before installing an economiser is the 
question of the temperature of the flue gases. Should the tem- 

rature of the gases leaving the boiler be not more than 400 F. 

but as a rule they are nearer 600 F.), an economiser would be 
practically useless. The economy due to the use of a good econo- 
miser may be put down at from 10 to 15 per cent. of the fuel 
burned, according to the temperature of the gases escaping from 
the furnaces. About the only precaution to take is not to pump 
cold water through the economiser, otherwise there is a risk of 
excessive external corrosion. This is a trifling point, though, and 
easily got over by running the exhaust of one of the auxiliary 
engines into the feed-water tank. Where no arrangements for 
condensing are made, an economical way of heating the feed-water 
is by passing it through some furm of exhaust feed-heater. Con- 
siderable economy is experienced, the feed-water being raised to 
about 200°Е. when a fair load ів on the engines. A heater has also 
tho advantage of acting as a purifier. 

Super-heating.— While super-heaters may be classed as adjuncts 
to the boiler, the economies (with an exception in the case of the 
MacPhail super-heater) are noticed in the engine. The advantage 
to the boiler is that its duty is lightened. The Paper on this sub- 


ject by Mr. Patchell, together with the discussion on it, read before 


the Institution of Mechanical Engineers, is probably fresh in the 
memory of all. From it wo may gather the advantages of super- 
heating are very real, and that the super-heater has come, and come 
to stay. The few difficulties in the way of their general adoption 
are being rapidly overcome. Knowing, as we do, that a small 
degree of super-heat only slightly in excess of that in saturated steam 
roduces a disproportionately large beneficial effect, there ought to 
some good reason for super-beaters not being more generally 
adopted. In 1870, when super-heating was practically dropped, the 
reasons were apparent, At that time they had no suitable lubricant, 
and large super-heaters, placed, as they generally were, in the 
uptake of the flue, were liable to become over-heated and become a 
source of danger. Both these difficulties have been got over now, 
and the author is inclined to agree with the writer, who attributed 
the non-adoption of super-heaters to the fact that the design of 
engines had been so cut that any step in the direction of the almost 
unknown was useless and unprofitable.” 
Forced Draught. In studying the economical generation of steam 
the effect of forced draught must not be neglected. In most cases 
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one hears of enormous savings in boilers under forced draught 
against those without, but one never hears of any debit for inducing 
this draught. Steam, say at 120lb. pressure (the author is now 
talking of forced draughts induced by steam jets), wastes away at a 
wonderful rate through the very small orifices in use. No doubt 
some member will be able to give some information on this point. 
In dealing with the smoke question, forced draught will undoubtedly 
be worth very careful consideration, and, in suitable places where coal 
and coke dust can be obtained atanominal price, be simply invaluable. 
In fact the use of this fuel is impossible without a forced draught. 
To station engineers with the present unsatisfactory load curves 
the question of the adoption of the forced draught, is particularly 
interesting. Very large demands for steam are made for a very 
short portion of the 24 hours. It will therefore be generally found 
desirable to keep the number of boilers down and force them for 
the short period referred to, even if at that time one does not get 
the full duty from the fuel burned. One of the best means of 
adopting forced draught is to have a fan forcing air into the stoke- 
hole and leaving the only passage out through the furnaces. This 
plan has been adopted in many boats, and there is no reason why 
some modification might not be adopted in our boiler-houses on land. 

The author would like to raise the question of the advisability of 
joining with some other corporation department for the generation 
of steam. Combinations of dust destructors and electric lighting 
plants have been and are being erected, with what measure of suc- 
cess he is hardly prepared to say. At Oldham the combination 
seems to work well, and Mr. Newington, the borough electrical 
engineer, informs the author that they are at the present time saving 
about five tons of fuel per week. At Leicester, too, destructors of 
six cells each are at work. "The steam available in one case is used 
to generate electricity for lighting the destructor buildings, while 
the other supplies the engine of а small factory. At West Ham the 
author has joined with the borough engineer, who is erecting a large 
sewage pumping station, in having a joint boiler-house. As he will 


always have to be prepared to put his storm-water pumps into 
action, and will consequently have boilers for that p o under 
steam, it may fairly be expected that the electricity department 


will have very little to pay for the generation of steam during the 

ter part of each day throughout each year. 16 may be of 
interest to you to know the temporary arrangements we are now 
making for generating steam before the boiler-house and shaft are 
complete. We have laid down two boilers (out of nine) farthest 
away from the shaft. These two boilers are fixed permanently. 
Where the main flue is to be continued a damper is put in. At the 
end of the flue а small engine and fan and wrought-iron shaft are 
erected. If this arrangement is to be used for some time, we shall 
heat the air in tubes at the back end of the boiler, and then pass it 
through the fire, through the fan to the iron shaft. We shall thus 
get & good arena no smoke, and the total cost of the temporary 
arrangement will be only some £400. Tho building of the main 
flue and shaft can be continued, and when all is complete the 
damper can be withdrawn and the engine and fan and the iron shaft 
removed. In connection with this the following test made by 
Messre. Allen, Son and Co., of Bedford, to whom the author is 
indebted for showing him а similar plant at their works, is of 
interest: 

Txsr. 

Babcock and Wilcox’s Boilers. 

Induced draught, with arrangement for heating air supplied to furnaces 
by means of waste gases. 

Duration of Eæperiment.— Fires lit at 5°15 p. m., Wednesday, November 
25, 1896. Fires drawn at 2 p. m., Saturday, November 28, 1896. Actual 
number of working hours, 324 

Coul UJaed. Wayne's Merthyr. 

All the coal used included in the following results :—The coal used in 
getting up steam and banking fires on Wednesday, Thureday and Friday 
nights, is included with that actually ueed for steam purposes. 

Feed-water.—Feed-water heated from 49°F. to an average temperature 
during experiment of 137-2?F. by exhaust steam from fan engine. 
Kennedy’s water meter used. 

Mean pressure of steam during experiment 176'51b. above atmosphere. 

Water evaporated per lb. of coal at 176°3lb. above atmosphere = 9°64Ib. 

Water evaporated per lb. of coal from and at 212°Е. = 10:91, 

Percentage of ash = 12:5 per cent. 

Water evaporated per lb. of combustible matter at 176°3lb. above atmo- 
sphere = 111b. | 

Average temperature of escaping gases in fan chamber = 578°Е. 

Average temperature of atmosphere in stokehole = 57°9°F. 

Average temperature of air supplied to furnaces = 157 F. 

The ash-pit doors were kept closed except while removing ashes. 

Average vacuum above fire-bars as measured in fan chamber = 1°9bin. water. 


In conclusion, the author feels an apology is necessary for not 
presenting data on the various points raised. As an excuse he may 
remind members that at present he is an engineer without a station 
and with no boilers to experiment on. At some future date he 
may be able to bring forward information which may be of interest 
to the Association, as to the best and most economical method of 
generating steam, and which will set at rest, if no other, at least his 
own many doubts, that have grown as he prepared this Paper. 


to be the best over every other class of boiler. 
been a strong advocate of them. He had advised as to a great number of 
stations, and he felt every confidence when he had a water-tube boiler to 
deal with. 
mills and other such places. He himself had a large number of Lancashire 
boilers at work, and although they were very good when they were tried 


himself he did not follow him in that. 


men were quite an exception. 
shifts in the winter and one in the summer time, and his own experience 


DISCUSSION, 
Mr. R. E. В. CROMPTON congratulated the Association on the fact that 


the important question of the generation of steam had been given a fore- 
moet place in the proceedings of the Conference. He had read Mr. Snell's 
Paper with very great interest, and agreed generally with what it 
contained. Опе point upon which he did not agree with the Paper was 
in the assertion that one of the disadvantages of the water-tube boiler was 
in the wet steam. There was, in his opinion, no proof of the truth of that 
assertion, although he knew that it was one which was very often and very 
generally made ; but he believed that there was very strong proof that no 
boilers were more free from the objection than water-tube boilers. Goin 

outside the ranks of their profession, he need only point out the resulta of 
the experimenta on the ironclads “ Powerful" and “Terrible” as showin 


that where rapid production of steam was necessary they had been found 
He himself had always 


It was а very different thing where they wanted boilers for 


in the same circumstances, in no case that he knew of had one of them 
come near to the performance of & water-tube boiler. In regard to Mr. 


Steinitz's Paper he had referred to the question of mechanical stoking, 


and had mentioned that it resulted in a very great saving of wages. For 
He thought it to be impossible to 
save £6 a week on three shifts of men. In the first place three shifte of 
He supposed that most stations had two 


of mechanical stoking had been that the work was just as hard as with 
hand-firing, and that there was no saving at all ; and when they added to 
that the up-keep of everything that was necessary to provide with 
mechanical stoking, be for one should not recommend coking stoking. He 
was glad to say the ordinary class of stokers gave a better result. The 


question of superheating had been developed very rapidly during the past 


few months, and it had given excellent resulta with regard to the quantity 
of fuel used and the keeping in order of the steam pipes. 

Mr. A. H. GIBBINGS (Bradford) complimented the authora of the two 
Papers on having covered all the ground in regard to the question of the 
generation of steam, and said it was only in regard to details that any 
place was left for criticism or observation. "There was no doubt that cir- 
cumstances largely affected the particular type of boiler which could with 
most advantage be used. The quality or class of the water condensed was 
undoubtedly a very important thing to be considered, and the possibility 
of condensing with the engines, and of using condensed steam, which 
largely affected the pressure, and the question of the effect which certain 
classes of water might have upon the boilers, in conjunction with the 
ordinary water which was used for the generation of steam. There was 
one point which he thought might have been more clearly brought 
forward, as it was a modern question, and that was the question 
of induced draught, as something different from a forced draught. 
Forced draught had undoubtedly done great service in central stations, 
but he thought that the principle of induced draught which had 
been referred to in the Paper of Mr. Snell as having been adopted by Mr. 
Patchell, of the Strand, was important. Some important differences 
between induced draught, as distinguished from forcel draught, were 
undoubtedly the fact that you get your full draught right away through 
the furnace, and you did not get the full power at the nozzle, ав was the 
case with a forced draught. As regarded the percentage of economies he 
found that when they were placing these matters before electric lighting 
committees many erroneous ideas had to be removed in reference to figures 
of that description. Some people though that because they got 15 per 
cent. saving in one way, and 10 per cent. in another, and 5 per cent. 
in another, that they were going to get all these resulting percentages of 
saving on what it actually cost them in the beginning to generate 
the steam without them ; but that was not the case at all. If they got a 
saving of 15 per cent. in one direction and 10 per cent. in another, that 
saving was not a saving per cent. on the original cost, but & percentage of 
gain on the resulting cost of what was effected by some other means. It 
was just as well when figures of this sort were placed before engineera for 
their guidance, and for the guidance of others who were not so well 
acquainted with technical matters as engineers were, that the resulting 
economies should be stated rather than that а simple statement should be 
made which might very often prove misleading. No doubt everybody had 
had more or less experience in that way. 

Mr. J. S. RAWORTH said previous speakers had spoken in admiration 
of the Papers, but his own admiration was for the great courage the readers 
of the Paper had shown in having the impudence to come forward in the 
City of Manchester and discuss the merits of the Lancashire boiler in com- 
petition with the water-tube boiler. He wondered whether they were 
aware that Mancheeter was built upon the Lancashire boiler, und that 
they could not afford to have it run down at any price. Dealing, not with 
details, but with the broad principle of water-tube boilers as compared with 
Lancashire boilers, he would like to say that the modern boiler was a 
speciality, and did not fit in well with the surroundings of the Papers. 
The boiler of to-day was a thing that had been evolved. When he was а 
boy the boiler of hoary-headed respectability was the wagon boiler. He 
remembered that as those present now remembered the Lancashire boiler. 
That lasted for the low-pressure period, and then for high-pressure they 
got the egg-ended boiler, which went on for some years, and then the 
Lancashire boiler took its place. He once had a case of a mill where there 
were two boilers exactly alike, except that one had Galloway tubes and 
the other not, and with the Galloway boiler alone they were able to drive 
the whole mill, but with the other one they bad to shut down. That was 
& striking result showing the superiority of the one over the other. Now 
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as to the Cornish and the Lancashire boilers, the egg-ended boiler was so 
bad that no one could put up with it. Then the next stage they arrived 
at was putting the fire inside the boiler and the water round it, and they 
got the Lancashire boiler of to-day—or half the Lancashire boiler he would 
say, because the other half was eubsequently put in in the form cf Green’s 
economiser. When he first went into electric lighting they had only a 
pressure of something like 80lb., and when the responsibility was thrown 
upon him of advising as to electric lighting stations, and he saw 
that they would want а considerable amount of power, and conse- 
quently compound engines, he looked about for something that would 
stand a higher pressure than the then existing Lancashire boiler. 
His first introduction to the Babcock boiler was by seeing it in a shop 
window in Manchester, and he had used it ever since and had never 
repented in any degree. The result was that they had got a boiler at the 
same price as an 8010, pressure one with a pressure of 15016. The author 
of one of the Papera had spoken about wet steam, and Mr. Crompton had 
referred to it as well, but he had no difficulty at all in accounting for the 
fact that the Babcock boiler was supposed to give wet steam, because he 
should think there were some 4,000 or 5,000 boiler makers in the country, 
and whenever they came into competition with & water-tube boiler and 
they had to вау something about it they naturally said that it produced 
wet steam. He should probably do the same himself if he were in the same 
position. He should like to point out that it was utterly impossible to 
disprove the statement, because with the long pipes which they had in 
their stations the condensation was at all times far greater than the amount 
of moisture it was poesible to carry in the steam from the boiler into the 
pipes without priming ; but under ordinary circumstances they did not 
get more than 2 per cent. or 3 per cent., whereas the informa ion given by 
Prof. Kennedy of his trials at Edinburgh showed there was about 25 per 
cent. of moisture in the steam pipes. That was an enormous quantity. 

Mr. W. ARNOT (Glasgow) said they had had a defence of the Babcock 
boiler. They knew that there were several being made of different types, 
and it would be interesting if in the Papers they had had the dimensions 
and sizes of the different boilers, and probably the size of the tubes; the 
evaporation and price and all that depended very much on those particu- 
lars. In Glasgow they had three Babcock boilers which were modern 
boilers with Ig in. tubes, and possibly Glasgow was the only town where 
they would find such small tubes, because the water there was so pure. 
They had а good deal of free oxygen in the water, and what they had to 
look out for was pitting ; but the evaporation of а boiler such as that waa 
very good. Speaking of the question of efficiencies he thought they should 
consider the conditions under which they each had to work; because 
efficiency might be gained in one place with one fuel which was quite 
different in another town with a different fuel. With regard to mechanical 
stoking and band stoking being equal, as represented by Mr. Crompton, he 
supposed he meant with the same coal. 

Mr. CROMPTON said he spoke of coking slack in both cases— with 
Glasgow slack in the coker and Midland hard seam when worked by hand. 

Mr. ARNOT said he did not quite understand that, and thought there 
should be a better result with a good stoker than with hand-firing. Then 
the repairs mentioned in Mr. Steinitz's Paper made no mention of repairs 
to the brick-work, which was a very considerable item. The arches and sides 
of the furnaces were very often requiring repair, aud that had to be taken 
into account in the Babcock boiler. In Glasgow they also had the pure 
marine wet-back boiler, but the objection to them was that they were very 
poor raisers of steam ; but for economy he thought they were better 
boilers even than the Babcock boilers. He did not understand Mr. 
Steinitz’s figures with regard to the working of the boiler, because he 
always understood that six furnaces were the work of one man. He found 
no difficulty in getting а man to undertake six furnacee. And as to the 
price given by Mr. Snell for marine b. ilers, namely £100 per 1, OOolb., he 
could not agree with, because they did not find that they could get them 
as cheap as that, especially if they were to be made under the Board of 
Trade regulations. Their own boilers cost about £1,000, and evaporated 
about 6, OOOlb. 

Mr. NORBURY ‘Messrs. Galloways) said in regard to the Lancashire 
type of boiler, Lancashire had been very highly favoured in this respect— 
that in the cotton mills they had a constant power. From tlie beginning 
of the week to the end of the week the conditions did not alter in regard 
to the power, which was always the ваше, and so they had been able to 
measure accurately, not ouly the power that was required, but the cost of 
the production of steam and under what conditions they could be worked ; 
and Lancashire was now more favourable for accurate measurement. 
Lancashire boilers, it was said, evaporated 11°78lb. at and from 212deg. 
One of the speakers bad said that according to Mr. Fletcher's test 
the evaporation of a Lancashire boiler was from 610. to 71b. In all the 
tests that he himself had come across he had found that there was a 
very great difference either in the coal, or in the draught, or in 
some other respect, and found it was very difficult indeed to get at a proper 
or satisfactory result which they could put down and say that it was а 
datum. He might say that the firm with which he was connected made 
up their minds that they would go in for a high-pressure boiler. If the 
Lancashire boiler could not be made strong enough for a pressure of 200lb. 
they decided to cast about and go in for a boiler that would doso. They 
spent а good deal of time in going to America and on the Continent, where 
there are high-pressure water-tube boilers, and after having spent а good 
deal of time and money in their investigations, they bought the patent of 
a boiler, and made one at their own works, and they were quite prepared 
to spend a good deal of money in putting down plant fer the manufacture 
of that boiler. They came to the conclusion that it was the best water- 
tube boiler. and gave a better circulation and more space in the headers, 
and they thought that it would give drier steam. There was no doubt 
that water-tube boilers did give more or less wet steam. The wetness was 
greatest where the capacity of the steam space was the smallest. Their 
experiments with this boiler had cost them thousands of pounds. They 


did their best to obtain the best result obtainable with the view of making 
the boiler, and after spending а good deal of time and money they found 
that they really could not get as high a state of efficiency as they could on 
& Galloway or Lancashire boiler ; and, therefore, since then they had 
devoted their attention to making that type of boiler to stand a pressure of 
200lb., and they had succeeded in getting a boiler of the Galloway or Lan- 
cashire type strong enough to withstand а 20010. pressure. With regard 
to the water-tube boiler he thought they would find that lota of them were 
being used in Lancashire to-day, but fewer were being made in Laucashire 
than was the case ten years ago. Certainly more Lancashire boilers were 
being made than the other. 

Mr. KOLLE (Messrs. Babcock and Wilcox) said it was rather a feather in 
their cap to know that they had turned out about 50,000 boilers altogether, 
aud they were making more now than ever before, both for England and 
abroad. The resulta bad been stated by the various speakers as they had 
been given by the readers of the Papers, and there was no doubt that they 
had been able to get as great efficiency as could be obtained. They might 
take as an examp'e a test which was made at Messrs. Allen's works for 
20010. pressure, and they were now 9 some in for 300lb. pressure. 
Taking a test of 70 hours, during which time the boilers were steaming 
hard for 32 hours, taking all the time through they got an evaporation of 
12:47 per pound combustible over 70 hours. He did not think there was 
much to grumble at in a result like that. Their experience was that the 
tendency of modern times was to go in for larger units and higher pres- 
sures. With regard to the superheating question it was interesting to 
know that they had recently received orders from one of the most im- 
portant collieries in South Wales to put in superheaters to their winding 
engines. The object was to get over the difficulty which had been expe- 
rienced of water getting into the cylinders. One hardly expected in 
colliery work to have things like superheating used. Of course, the larger 
the boiler units the greater facilities they got for minimising the cost of 
attendance and maintenance, and if mechanical stokers were employed they 
were able to get economy both in men and material, and also in another 
item which was often overlooked, and that was in the fittings. Some 
years ngo there was a good deal of controversy as to the merits of the Lau- 
cashire as against the Babcock and Wilcox boiler, and in a good many 
places where they originally started with the Lancashire boiler 
they had been altered by his firm. He thought it spoke very well 
of the reputation of their boiler, and was a matter of general interest, 
that they should be able to obtain so many orders against the competition 
of во many other people. With care, there was no reason why the life of 
a water-tube boiler should not be as long as the life of any people in the 
world. With regard to the life of these boilers he thought that none 
preeent had had much experience with boilers working at a pressure of 
15011. Тһе only type which had been in use had been marine boilers, 
where the work was very constant, and where the wrack and strain due to 
raising and lowering steam were minimised entirely ; and the life of a 
marine boiler was from 10 to 15 years. 

Mr. GREGORY (Messrs. Musgrave and Co.) eaid if they used a better 
class of coal they could evaporate more water than had been shown in the 
tests which had been given. If they took a Lancashire boiler all through 
for evaporation it would give as good results, or better results, than any 
other boiler with the same quality of coal and the same draught. 

Mr. WILMSHURST (Halifax) said that with regard to what had been 
said on the subject of mechanical stokers he quite in the main 
as to the advantages of mechanical stoking, but he thought at any 
rate it was open to doubt as to whether one of the advantages was 
fuel economy. He knew that there were several authorities in the 
north of England who were of the same way of thinking —that good hand- 
firing was every bit as good, from the point of view of fuel economy, as 
mechanical stoking. Mr. Steinitz had mentioned several advantages which 
it bad, and with which he entirely agreed. The immunity from the smoke 
nuisance and the saving in wages he had mentioned ; but there was one 
which he had not mentioned, but which was very important, and that was 
that by the avoidance of the necessity of frequently opening the doors of 
the furnaces, they saved the unequal expansion and contraction of the 
furnace flues. That was not a point which appealed to many people with 
great force, because it did not frequently affect the works costs; but it 
affected the life of the boiler very considerably. With regard to the tests 
given in the Papers, although they were very interesting, he did not think 
they could draw any conclusion from them. He himself had information 
as to tests where, under varyiug circumstances, hand-firing put into com- 
petition with mechanical stoking had proved superior in point of economy 
to the mechanical stoker. He had also known of tests where the sprinkler 
stoker had been in competition with the coking stoker, and had beaten it 
out of the field, and probably most of you have information from а rival 
matter of testa in which the sprinkler has not been in it. In Halifax they 
had both the sprinkler and the coking stoker, and, so far as his own ex- 
perience went, he must say that he was strongly in favour of the sprinkler 
for electricity works. He had no hesitation in saying they got at least an 
evaporation of 1,000lb. of water per boiler more than with the coking 
stoker, in addition to which their fires were more lively and they could 
raise steam much more quickly in the case of a sudden emergency— 
as, for instance, a heavy fog. With regard to superheating, he 
had had no direct experience himself, but within the last week he 
had come across rather an interesting experience of it in a cotton mill in 
Halifax, where the engine indicited something over 1,000 н.р. The steam 
he believed, was superheated to the extent of 150deg., and after three 
months' experience he was assured by the owner that the economy in fuel 
was between 15 and 20 per cent., and that they had no trouble with 
loose joints or any other trouble in the cylinders whatever, and that 
the oil consumption of the cylinders had been cut down by 50 per cent., 
although the temperature of the steam had been raised from about 
ó60deg. to 520deg. It was an extraordinary fact, and was contrary to 
one's pre-conceived ideas of superheating, but it was none the less a fact, 
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and a very remarkable one. He had no doubt whatever that superheating 
would come to the front in the near future. 

Mr. E. TREMLETT CARTER said he was glad to have the opportunity 
of adding a few words to the discussion. The subject had been so 
thoroughly discussed all round that there were only one or two points on 
which be thought he could break fresh ground. He was of opinion that 
emphasis should be laid on the point that the selection of a type of boiler 
should very generally depend upon the class of coal which was best obtain- 
able in the neighbourhood—not necessarily the cheapest, nor yet the 
dearest, but that class of coal from which they could obtain the greatest 
number of useful heat units per penny. It would be a mistake, as he took 
it, to use a Lancashire boiler where coke breeze was the best fuel obtain- 
able, and it would also be a mistake to use a Babcock boiler where a highly 
bituminous class of fuel was the best obtainable. The same question 
affected the decision whether one should use a sprinkler or a coking 
stoker. He himself had great faith in automatic stoking. His experience, 
not only in electric supply stations and electric traction stations, but also 
in mills of a non-electrical nature, was that a very considerable improve- 
ment in the steady steaming power of a boiler, both in regard to the total 
steam output and, if a proper class of fuel were used, in the efficiency of the 
steaming, was gained by the automatic stoker. But it was a mistake to 
use a sprinkler stoker where they had a very smoky c'ass of fuel, because 
the fuel was instantly thrown into the hottest part of the furnace and a 
considerable amount of smoke was produced, and the bituminous matter 
had not time to become burned up and consumed, and passed up the 
chimney in a semi-consumed state, so producing smoke. On the other 
hand, the use of a dry fuel with a coking stoker would equally be a mistake. 
He should decide the matter himself on general lines in this way: that a 
highly coking or highly bituminous fuel@hould be used in conjunction with 
a coking stoker, so as to give the volatile matter ample time to distil out 
and to be burned properly, and that a sprinkler stoker should be used for 
coke breeze and the drier classes of anthracite fuel. 

Mr. W. L. CROSSLAND (Manchester) said that very little was left for 
discussion. In Mr. Steiuitz's Paper there was a point which he thought 
was a little misunderstood, and that was in relation to the inspection of 
boilers and their construction. The writer suggested that the inspection 
should be done by the station engineer ; but, with all submission, he would 
suggest that it had far better be done by men who were constantly in the 
habit of doing that kind of work, because there was no question but that 
they would do it in a much more thorough manner than the writer of the 
Paper seemed to anticipate. It was, moreover, done at a small expense, 
and was, on the whole, a very valuable safeguard. As to the merits of 
hand-firing, as compared with mechanical stoking, he had himself made a 
great number of tests, and he could not say that he had ever discovered 
any very great economy in mechanical stoking ; and when they took into 
consideration the steam that was used in cooling the bars, and the whole 
of the conditions, he thought they would find that it was very difficult to 
establish any proof of saving on the side of mechanical stokers. It was a 
thing which he would like to see thoroughly and accurately tested and 
proved. The question of whether they should use a mechanical stoker or 
not really depended more upon other considerations than those of economy. 
He wanted to observe that not one word had been said about the chimney 
in these Papera, and yet in his opinion that was one of the most important, 
if not the most important, element in regard to good stoking. They could 
not burn any kind of fuel unless they had a draught, and the worse fuel 
the more draught they wanted. If they would only keep that fact in mind 
in beginning their stations, they would in many cases have a very different 
result than if it was ignored. There was no doubt that if they had good 
hand- firing and a good draught, good results could be produced. The ques- 
tion of forced draught had become much more important to those who had 
installations than to those who were now beginning them, because those who 
were beginning the installations could get on probably if they have a good 
chimney. He was glad that Mr. Snell had pointed out the t loss by evapo- 
ration from uncovered pipes, because it was a matter which was very much 
neglected. He himself had been testing very carefully a case of a super- 
heating apparatus where the loss by radiation of uncovered services exactly 
balanced the economy which was obtained by the superheating. It was а 
very important point, and he could say from experience that it was very 
largely neglected. Mr. Snell suggested in his Paper that the best form of 
installation was a combination between the Babcock and the Lancashire 
boiler. He thought that was a very admirable idea. The Babcock boiler 
could be forced more readily than the Lancashire boiler, particularly if 
they had not sufficient room to have under-steam ready ; but as regards 
the weight of steam it would interest them to know that he had made a 
good many experiments on the quality of steam supplied by the Babcock 
boiler, and he could say that they supplied very valuable and good dry 
steam. The question of the adoption of any kind of boiler he thought 
should not rest either on economy or the dryness of the steam, because all 
these statements were very unreliable. 

Mr. R. HAMMOND said they sometimes overlooked the fact that really 
the greatest economies could take place between the time when the coal was 
put into the furnace and when the energy arrived at the engine cylinder. 
One often saw wonderful combinations in the electrical portion of a speci- 
fication as to the percentages of efficiency spoiled by an ill-designed steam 
ring. He notice that Mr. Snell, in his Paper, had put the up-keep of the 
Lancashire boilers at Westminster at £5,000 a year, but he hardly thought 
it was as much as that. The actual experiments at Leeds might be inte- 
reating to the members of the Association. At Leeds they bad been able 
to make a practical test now for two or three years, and while in 1895 
their coal bill was the worst in England, when the second year arrived it 
was better. Last year their coal bill was 0:54. per unit delivered to the 
customer, and that being & practical fact they might like to know what 
their steam-raising power consisted of. They had Lancasbire boilers 
throughout, and they did not press them. They had one or two extra, 
and they һай mechanical stokers of the sprinkling type. They worked con- 
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densing, of course. They pumped the overflow water at a temperature of 
about 100deg. into а tank out of the boilers, and they had not got a steam 
ring. They had at one time, but fortunately they had grown out of the 
steam ring. All these provisions for things going wrong betrayed a certain 
weakness. 

Mr. KERSHAW (Shoreditch Veatry) said he was n.t a practical man, 
but certainly the most interesting part of the Paper which had been read 
was that part where Mr. Steinitz referred to his desire of raising the ques- 
tion of the advisability of joining with some other corporation department 
for the generation of steam by combinations of dust destructors and elec- 
tric lighting plants, с. At Shoreditch they had their opening ceremony 
last week, but for three months the dust destructora had been working 
with very satisfactory results. It had enabled them to maintain 15010. to 
200lb. pressure with water-tube boilers. In raising that pressure of steam 
they were using absolutely nothing but Shoreditch refuse from ash-bins 
and the dry refuse of the district; and they would be at a greater 
advantage when the apparatus was complete. They secured an induced 
draught by the use of steam jets, but it had only been working a short 
period because the forced draught of itself was very satisfactory : so much 
so that their shaft of 150ft. high had had to be partially closed because 
the draught was so great. While they were working with the natural 
draught they found that they had only about 25 per cent of clinkera, but 
since they worked on a forced draught they got about 33 per cent. of 
clinkers, and they hoped to be able to effect a reduction in that respect in 
time to come. By the proper utilisation of dust they had proved in Shore- 
ditch they could generate sufficient steam to run the electrical plant. The 
contractors had only contracted for 1201Ь. pressure, and whether the Vestry 
would be able to maintain the pressure they had so far maintained when 
they got all the plant into full working order he did not know ; but by 
running about 400 н.р. they had been able to get sufficient steam from the 
utilisation of the dust of Shoreditch to run that amount of plant. 

Mr. SAYERS (Glasgow) said that so far as he understood it Mr. Steinitz 
referred entirely to induced draught produced by pressure in a closed ash- 
pit. There was a question now much discussed on the Clyde as to the 
relative merits of suction and induced draught, and the chief points 
appeared to be that in the case of the ash-pit there was a great danger of 
producing a leakage in the tubes and so on, whereas with suction the 
deterioration of the boiler does not take place. He would like to refer the 
members to a Paper on the subject read by Mr. Paul, of Dumbarton, 
before the engineers and ship-builders of Scotland, where the question was 
very carefully dealt with and discussed. 

Mr. ANDREWS (Hastings) said they found no difficulty in getting one 
man to stoke six furnaces perfectly easily, and one of the boilers he had to 
attend was in а separate boiler-house. 

Mr. GEIPEL said the discussion had turned on the relative merita of 
the water-tube and Lancashire boilers. He had heard it remarked by 
Prof. Unwin that there was very little difference between one boiler and 
another, and that the whole question of efficiency was settled by the 
furnace and the arrangement thereof. Mr. Snell mentioned in his Paper 
that the furnace of the Lancashire boiler could be forced to 501Ь. per 
square foot. бо could any other furnace. А locomotive furnace was 
sometimes forced up to three times J0lb., so that the whole question 
depended upon the draught. With a large draught they could arrange to 
burn а thicker fire, and therefore they could run with а smaller area ; but 
if they had a smaller draught then they required a larger area and a finer 
fire. The question of maintainiug pressure was, of course, a very important 
one, because when they came to large stations if every boiler required 
24lb. of coal per hour, and they had, say, 12 boilers in the station, that 
would become a serious matter in regard to coal. 

The PRESIDENT said that to attempt to convince a man against his 
will was the same with regard to boilers as to everything else, and he him- 
self thought that there was probably a good field for both the Babcock 
and the Lancashire boilers, and thay would never convince anybody one 
way or the other if they were to go on discuesing it for ever. He under- 
stood Mr. Hammond to convey that no duplicate steam main was in use 
at Leeds, because the steam ring or two mains, one а duplicate of the 
other, were practically the equivalect of one another. There was no doubt 
that one of the large items in the coal expense was the cost of keeping the 
boilers and steam piping hot. It went on fcr 24 hours in а day, and ran 
away with an enormous proportion of the coal. If the undoubtedly very 
high economy of Leeds was obtained by neglecting the precaution of having 
а duplicate system of steam main, then all he could say was that he con- 
sidered such à course, no matter how good the steam piping might be, as 
an objectionable one in supplying a large city with electric energy. There 
was no doubt that they could make a steam range very good, but acci- 
dents were certain at some time or other to happen, and it was in his 
opinion unjustifiable under any circumstances to run under such highly 
dangerous conditions. 

Mr. SNELL, replying on the discussion, said he did not wish to say that 
the steam from the Babcock boiler was necessarily wet, but that that was 
one of its disad va:: tages. The makers now added a steam receiver to the 
drum, and he presumed that that was done with the object of getting a 
dry steam. Nor did he wish to run down Lancashire boilere at all, but 
on the other hand he believed in them essentially, and used them, and 
intended to use them again. With regard to the marine boiler not being 
useful for installations, the dry-back marine boiler had been used in London 
by Prof. Kennedy with great success. With regard to the Lancashire 
boiler, he did not think it was complete without the Green economiser. 
Engineers at this time would not think of putting down a Lancashire 
boiler and letting the exhaust gases leave at a temperature of 600deg., but 
would certainly use the economiser. He did not think it was right that 
young engineers should pretend to specify the dimensions of rivets. and 
the thickness of plates and the size of the tubes and flues in а boiler. It 
would be absurd to pretend to dictate to & boiler-maker the specific dimen- 
sions of a boiler. If they gave the general evaporation required and the 
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leading dimensions of a boiler, and then either test the strips, or get an 
insurance company to do so, and also take the gaugings of the boiler after 
fixing, it would be a wiser course than to dictate to the maker the details. 
He might say that he made one man look after six furnaces, and he did it 
quite easily and comfortably. He regretted that the point he had raised 
in the Paper on the question of electrical feed pumps had not been touched 
upon, because it was an important point, and if they could save 2 per cent. 
he thought it was a matter that was worthy of consideration. He knew 
that there were practical difficulties in the way, but he had hoped to have 
heard some suggestions on the point. 

Mr. STEINITZ aleo replied briefly, and said he did not come to the con- 
vention to advocate the tubular boiler, and was, in fact, now laying down 
nine Lancashire boilers at West Ham. With regard to the advantage of a 
large chimney he could give a case where a small chimney and a forced 
draught were more advantageous. It seemed that other gentlemen had 
been more fortunate than himself in geiting one stoker to stoke six fur- 
пас because they would not do more than four on any shifts that he had 

п оп. 


MUNICIPAL AIDS ТО WIRING.* 


BY ALFRED H. GIBBINGS (BRADFORD). 


The subject of this Paper is at the present time engaging the 
attention of many municipal electrical engineers, and the reason is 
obvious. Tho object in view of course is to encourage by all 
possible means the use of electric current, or in other words, to 
secure additional consumers. Extended business would add to the 
profits of the business if already paying its way, and would enable 
many a small though enterprising town to turn an unprofitable into 
a profitable concern. Several inducements for increasing the demand 
for electricity, and for popularising its many applications, are 
already inthe field. Among the more notiveable of such enterprises 
may bo mentioned the folluwing :— 


. Laying the service free of cost. 

Abolition of meter rents. 

. Reduced prices for motive power. 

. Penny-in-the-slot meters. 

. Maximum demand indicators. 

. Free supply of incandescent lamps. 

Hiring eut of fittings, motors, heating apparatus, arc lamps, &c. 
. Free wiring. 

Upon most of the above the author has already made several 
communications to the electrical technical press of this country, 
and a general review of the question was given by him under а 
pseudonym in Electricity for January 1, 1897. 

In that article the subject of free wiring was considered from its 
two most important aspects, viz. : (1) The position of the private 
householder, and (2) the direct or immediate effect on the supply 
undertaking and the cost per unit. These two points, however, 
we may say, have undoubtedly already received a fair amount of 
attentiun and consideration from а broad general point of view, 
and the same may be said of the other items enumerated above. 
There is another point of view which it is the author's intention 
to bring before you, and which, in his opinion, is after all uf more 
real moment to all municipal electrical undertakings in this country. 
It is the question of obtaining extended powers and resources to 
take up, develop and work these enterprising methods. At the 
present time, however remunerative such methods as free wiring and 
hiring out of motors, &., may be seen or proved to be, and how- 
ever much a municipal corporation might desire to adopt them it is 
not able to get the necessary permission to borrow the capital for 
the purpose. Municipal corporations are therefore placed at a 
great disadvantage in this respect compared with public and private 
companies and even with municipally owned gas undertakings 
which are not so circumscribed with restrictions. 

Of the eight items enumerated as inducements to а more extended 
use of electricity on the part of the public, the last two alone are 
those upon which municipal corporations have no power to borrow 
money. The consequence is that it has been considered worth 
while to form а public company for the exploitation of this particu- 
lar business, and there can be no question but thit the scope of 
their operations will be very wide. Through the medium of an 
independent company, therefore, electric supply undertakings will 
still be able to offer free wiring and the hiriüg system to the public. 
The author, however, is of орон that ic would be most desirable for 
many reasons that municipal corporations should have the control of 
all such matters entirely in their own hands. Some of these reasons 
may be found іп the many advantages which municipally owned under- 
takings bring to the citizen through the operation of each department 
in one interest. They include the facilities for borrowing the 
necessary capital at low rates of interest ; the collection of accounts 
by one department ; purchase and guaranteed supply of articles 
of good quality and value ; competent workmanship ; and others 
which are equally familiar and apparent to you. All these things 
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wiring and fittings, and hence the actual charges made to the 
public must be much less than would be the case where these 
collateral enterprises are in the hands of private trading concerns. 
There is no need, however, to dilate further upon the advisability 
of having such matters as free wiring and the hiring out of motors, 
arc lamps, &c., under the control of the corporations owning elec- 
tric works. There is, I am aware, considerable objection taken by 
some corporations against too extended municipalisation, on the 
ground that it interferes with private trade, but the power or option 
of doing certain work, or of carrying on certain schemes, should 
not necessarily imply а monopoly. Private enterprise need not be 
interfered with, but there is no valid reason why the corporation 
should not be its competitor. If, as would probably be the case, 
the corporations took up the schemes referred to in а proper com- 
mercial spirit, then the consumer would be the gainer, and the 
profits accruing, instead of feeding the pocketa of private capitaliste, 
would be applied to the reduction of the borough rates. 

Having thus briefly introduced the subject, the author would 
suggest that the Association should take such steps as are necessary 
towards ascertaining the opinions of the various corporations upon 
the question, with the ultimate view of approaching the Local 
Government Board for powers to borrow money for these purposes. 


DISCUSSION. 

The PRESIDENT said the Paper, though only a short one, dealt with 
a subject of vital importance to all central stations, and the older they 
became the more important the subject grew, because а new station 
largely dealt with the best class of consumers at first, and as it increased 
in age it had to touch other districts where a poorer class of consumers was 
met with. He did not wish to take up time, and would merely suggest 
that they should deal with the legal position of corporations who desired to 
popularise electrical supply. 

Mr. NESBITT (British Insulated Wire Co.) said the Paper practically 
advocated that corporations or municipalities should do their own wiring. 
The Paper put him on the horns of a dilemma, because his personal 
opinions were that municipalities should do everything that was likely to 
be for the good of the community, but his business instincts told him that 
there were many things that municipalities had better leave alone. There 
were two things the Paper mentioned, namely, the abolition of meter 
rents and the reduced prices for motive power, which were not an induce- 
ment for people to come on except in so far as a reduction in the price 
would induce them to do so. He might point out that, although munici- 
palities had no power under their present Acts to do wiring of any surt, 
the electric supply companies had those powers by virtue of their articles 
of association, and up to now very few indeed of the supply companies had 
availed themselves of these powers. They had felt, rightly or wrongly, 
that it was a separate branch of business. It was obvious that the free 
consumer, if he placed his work in the hands of a municipality, would be 
fairly well treated, but it was not obvious that he would be treated in such 
a manner as to render the employment of a consulting engineer to look 
after the engineer of the corporation unnecessary, because, after all, a cor- 
poration engineer was very much like any other engineer, and if he had to 
do a job at a price, or do a job and make a profit out of it, he was just as 
likely to cut things in order to make a profit as any other engineer, and it 
would be a nice state of things if they had to have a consulting engineer 
to look after а corporation engineer. As to the question of borrowing 
porem they would have to follow the ordinary course to obtain thera ; 

ut he did not think that either the Local Government Board or the 
Board of Trade would consent to municipalities doing their own wiring at 
present, though perhaps in ten years from now, when the thing became 
better known, they would not raise the same objection. 

Mr. Alderman HIGGINBOTTOM (Chairman of the Manchester C.rpo- 
ration Electric Lighting Committee) said this was not а matter that 
touched them very much because they were in the position of not knowing 
how to supply applicants for the electric light quickly enough, without 
going to look after customers. Applications were coming in so very fast 
that really they could not be overtaken, and so he did not think that they 
need to trouble about the question of free wiring for the next four or five 
years at any rate. But upon the general principle he was afraid that he 
must take a different view from that taken by the reader of the Paper. 
He did not think that as а municipality they ought to deal with free 
wiring or enter into contractors work. That, in his opinion, ought to be 
left to outside contractors and should not form part of the business of a 
municipal corporation. He quite agreed that where it was such a thing as 
tramway traction, or gas or water, and the supply of electric current, 
those were municipal matters pure and simple, and should be in the hands 
of the municipality ; but when they began to enter into competition in 
regard to the supply of fittings in connection with the supply of electric 
current or of gas, then iu his judgment, speaking as an individual, they were 
trenching upon that liberty of the ratepayer which ought not to be invaded 
on the part of a municipality. He had no doubt in saying that at the 
present moment the Local Government Board would not give power for 
the borrowing of money for any of the purposes mentioned in the paper. 
Mr. Nesbitt had said that probably at some future time it might be done, 
and no doubt we should have become more enlightened then, but at the 
present time they would not do anything of the kind. 

Mr. Councillor PEARSON (Bristol) said that they were at Bristol in 
very much the same position as Manchester, and had no interest in con- 
sidering the question of free wiring as far as the consumption was concerned, 
If it should become n hereafter of course they would consider it, 
but he did not think the council would listen to the suggestion that they 
should do the wiring themselves. When they began with the electric 
supply he felt that it would be a very great blunder on the part of the 
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corporation to take the wiring into their own hands, because he felt that 
if they wanted convassers for the electric current they couid not have 
better ones than the men who wanted to get something out of it, and that 
had proved to be correct, for the electrical wires had really been their best 
friends, and he should hesitate a long time before he took the wiring out 
of their hands. He might say that in Bristol they had obtained a few 
motors without asking anybody whether they should borrow the money or 
not. .They had a small fund and they were using it, and if it should 
become necessary to go largely into motors and they should have to borrow 
the money, then, of course, they would have to satisfy their friends of the 
Local Government Board, but as long as they asked no questions they in 
Bristol should not ask any, but should go on in the way they were now 
pursuing. 

Mr. R. C. QUIN (Blackpool) said they had considered this question and 
had decided to adopt free wiring He thought the best aid to wiring was 
to give the best consumers the greatest inducements to come on to the 
supply. 

Mr. Alderman CALVERT (Hudderafield) said he was of the same opinion 
now as he was a year ago, that it would be a mistake for municipal bodies 
to go in for wiring themselves. 

Mr. A. S. BARNARD (Hull) said that Hull was in much the same 
position as Bristol and Manchester in regard to the demand for supply. 
With regard to the corporation doing their own wiring his experience at 
Lancaster, where the municipality had both the gas fittings and the electric 
light wiring, was that the result was very bad indeed, and they found it 
advisable to give it up and let the contractors in simply to do the 
canvaesing for them. 

Mr. Alderman MILES (Bolton) was not at all an advocate of free wiring, 
but with regard to municipal aids to wiring he was an enthusiastic admirer 
of the system. То his mind it was the duty of the corporation to lay the 
supply free, and he also was in favour of the abolition of meter renta, and 
he said that they could not do better than follow the example which gas 
committees had set them in past years. He also objected to the supply of 
electric power for motive purposes at a less cost than for illumination 

urposes. 

Mr. RICHARDS (Bedford) mentioned that in introducing the electric 
energy to Bedford the corporation were inet with a great difficulty in 
consequence of the inferior quality of the lamps which some of their 
customers had been supplied with ; but by supplying them with new 
lampe instead of allowing a discount for prompt payment of the accounts, 
they were getting over the difficulty. He hoped that the Bristol Corpora- 
tion would not be lauded iu any difficulty by the course they were pursu- 
ing, and he could only say that if he thought they could borrow the money 
and spend it, and then apply to the Local Government Board to confirm 
their action, he would do it at once. 

Mr. KERSHAW (Shoredivch) said with regard to the reduction for 
motive power he thought that it should be brought forward rather as a 
reduced charge for the day load. 

Mr. RUTHVEN MURRAY (Worcester) said at the beginning of this 
year he advised his committee to abolish meter rents, but although they 
could not see their way to do that they reduced them one-half. They had 
further adopted a maximum charge of 6d. for the first hour and 24d. after- 
wards, and in that he thought there was a sufficient inducement to lead 
consumers to come on. They also supplied free lamps in lieu of discount. 
He further agreed that free wiring cr rental wiring was a sound and good 
thing. He did not advocate the corporation taking up the wiring, but he 
did agree with the corporation entering into a contract with a company to 
do it. The customers that they obtained by free wiring were those who 
could not themselves afford to pay the initial cost, and he did not think 
the contractors would suffer by the adoption of the scheme. They had 
motors from 3 Н.Р, to 10 н.р With regard to motors he might say that 
he had hired out motors and had borrowed the money for them from the 
Local Government Board and no question had been raised. They were 
all single-phase motors working at 100 periods. 

The PRESIDENT said there were one or two points to which he would 
like to refer on this subject, which was without doubt a very important 
one. The discussion һай seemed to drift into a question of whether а 
corporation should or should not undertake the wiring. He would not 
refer to that further than to say that his own opinion was that a corpora- 
tion should act asa consulting engineer, but certainly should not undertake 
to carry out the wiring themselves. A very important point was as to 
whetber a private company should be allowed to come between a corporation 
and its consumers and take toll of the money paid for the current aold. 
For his own part he held the opinion that it was wrong to let a private 
compuny step in between a corporation and its clients. Another important 
point touched upon in the Paper was the question of free services. Asa 
matter of policy it was in his view wise in all cases to make no charge 
for connecting the premises of the consumer to the mains. Legally 
they were entitled to do во, but he thought it was impolitic to 
make such a charge. In many cases it was impolitic to charge for the 
length of service main when the premises of the consumer were beyond 
the 60ít. from the main. And for this reason—that they might 
only have one consumer in a side street at the start, and it might 
not рау them to lay the main for the use of one consumer ; but that one 
consumer was the best of all canvassers, and within a very short time 
probably they would have half a dozen others, and having secured those 
additional customers they would have to reckon with the first consumer, 
who would not see why he should be called upon to pay the cost of the 
main for the use of the others, and they would either have to refund the 
money or incur the hatred of all the ratepayers. As to the question of a 
day load that was a kind of fetich which the people seemed to worship. 

Mr. GIBBINGS, replying, said he personally agreed with the view 
that corporations should not do their own wiring, and should be the last to 
recommend it ; but if corporations had the power to borrow money for the 
purpose, or if it were included in their powers, he thought they would be 


in а better position to treat with those who were willing to take the matter 
up than they were at the present time, and it would not be sueh a one- 
sided affair, and corporations would not think that they were treating one 
contractor differently by giving him а greater advantage, as some of them 
seemed now to think. A great point in the Paper was the power to obtain 
money for hiring out fittings and meters and so forth. No private com- 
pany could do that, and it would not pay them under any system that he 
knew of. If they were to bring down the price of electricity to the level 
of the price of gas they should have that power, as the gas department now 
had, of borrowing money for the purpose of letting out gas stoves, for by 
that means they no doubt extended the consumption of дав very materially 
in the course of the year than if it was sold for lighting purposes only, and 
he thought in this particular instance electricity undertakings ought to be 
placed on the same footing, and then the competition would be very much 
more equitable. 


ELECTRIC LIGHTING ORDERS. 


The Select Committee of the House of Lords dealing with electric 
lighting bills sat on Tuesday, with Lord Heneage in the chair, and con- 
sidered the Electric Lighting Provisional Orders (No. 9) Bill, which is 
to confirm an Order called the County of London (Northern Extensions) 
Electric Lighting Order, 1897. 

Mr. PEMBER, Q.C., in opening the case for the promoters, said that 
under this scheme the County of London and Brush Provincial] Electric 
Lighting Company sought to extend their area of supply over a district 
running from Gray's Inn-road eastward to the confines of the City, inclu- 
sive of the site now covered by the Charterhouse. From the authorities 
of the Charterhouse there was no opposition, but the scheme was 
opposed by the Metropolitan Electric Supply Company, who at present are 
the only suppliers of electricity on that portion of the Holborn and Strand 
districte, The promoters desired to put it to the Committee whether the 
Metropolitan Company were not without a locus standi against the Bill. 
It was not proposed to oust them from this district, but merely to enter 
into competition with them. In 1889, electricity being then in its infancy, 
an inquiry was held before Major Marindin, one of the Board of Trade 
engineers, and, as the result of that inquiry, Major Marindin reported, 
among other things, that “in the abstract competition was desirable as 
tending to keep down the price," for which the competition with gas would 
not be nearly во effective. Also, in regard to the number of companies to 
be allowed to compete, he came to the conclusion, that, for the present, 
powers should not be given to more than two over the same area, and, 
inasmuch as the companies supplying under the alternating current and 
transformer system cannot supply electric energy capable of use for motors, 
that both these two Companies should not be those using this system." 
To this report the promoters now adhered. They had a direct current, 
the opposing Company had an alternating current. Into the distrust in 
question only one alternating company had been allowed, so that room 
might be left for а direct supply company. In the Eiectric Lighting Act 
of 1888 it was laid down that the granting of authority to a company to 
supply electricity within an area shall not in any way hinder or restrict 
the granting of a licence or Provisional Order to the loca] authority, or to 
any other person or company within the same area. What would be the 
use of this section of the Act of 1888 if proposed competition on the part 
of a direct supply company to an alternating supply company were allowed 
ав a locus standi! The learned counsel then dealt at length with the 
petition of the Metropolitan Company, and argued that in face of the Act 
of 1888 the opposing Company must have expected competition,and showed 
that the district proposed to be served by the promoters was the extreme 
eastern portion of the Metropolitan Company’s district, and argued that 
the competition would be beneficial in the interests of the consumers, 
who were at present inadequately served. i 

Mr. BALFOUR BROWNE, Q.C., for the opponents, asserted that the 
Metropolitan Company had an undoubted locus standi. He admitted that 
the result of Major Marindin’s inquiry would not shut out a direct supply 
company from this district. But up to January of this year the pro- 
moting company had been supplying nothing but an alternating current, 
just as the opponents of the Bill been doing. It was quite true 
that in some instances they had laid down transformers for changing 
the alternating current into a direct current. The Metropolitan Com- 
pany could do this, and, in fact, were at present arranging for an 
absolutely continuous current in the Strand portion of their district, 
and were perfectly prepared to supply a continuous current in the Holborn 
district also. That being so the argument of the promoters, founded on 
Major Marindin’s report, failed. If the promoters could show reason why 
in the interest of the public they should be allowed to compete ia this 
district the opposing Company must give way, but they first asked to be 
heard. | 

The Committee having decided that the Metropolitan Company had a 
locus standi, proceeded to hear evidence on behalf of the promoters. 

Included in the witnesses examined was Mr. M. H. HALL, clerk to the 
Holborn District Board of Works, who stated that the question of electric 
lighting had been considered by a committee of the Board, and in con- 
sequence of their report the Holborn District Board had given their consent 
to the Provisional Order now in question. He knew that at the end of 
42 years the local authority might buy one or both of the companies com- 
peting. If only one was bought the ratepayers' money might be used to 
compete with the other Company. : 

Mr. L. H. ISAACS, surveyor to the Holborn Board, gave evidence as to 


the district to be supplied. His Board had (he said) always been in favour 


of competition. He thought that a direct current supply would be useful, 


'there being many industries in the Holborn district which would gladly 


avail themselves of it. He had had correspondence with the Metropolitan 
Company аз to the inadequate supply received in the Town Hall. There 
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had also been complaints in regard to the public library. In regard to the 
laying of new mains, as the carriage ways were not interfered with, there was 
no difficulty. He admitted that the Holborn Board had in 1889 and again in 
1892 been defeated in their desire to obtain a competing company. It was true 
that the Metropolitan Company alleged that the failure at the Town Hall was 
caused by the wiring not being capable of supplying the lamps that were 
put on the circuit, and the Company had offered to submit the question of 
the wiring to the decision of Lord Kelvin, Dr. John Hopkinson, or Prof. 
Kennedy, and to pay the costsif wrong. He knew that an examination of 
the wires had been made, aud that something the Company had done had 
much improved the lighting. Witness had seen the report, in which 
Prof. Kennedy said the defect in the lighting of the Town Hall was 
“because the Town Hall is insufficiently wired." He had heard that 
when Ше wires were tested the voltage of the current was only 98 
instead of 100. | 

Мт. Н. HAWKES, librarian to the Holborn Public Library, spoke as to 
the unsatisfactory nature of the electric supply, which had caused the 
Library Commissioners in November of last year to decide to put up gas. 
On January 16th the public rooms had to be cleared owing to failure of 
supply, and again on January 23rd. These failures were not due to a fuse 
on the library premises being burned out, as other people on the same 
circuit were without light at the same time. 

Mr. JAMES SWINBURNE said he was a consulting engineer and was 
thoroughly acquainted with the various systems of electrical supply. He 
considered it important that the proposed district should be supplied with 
direct current, even though the Metropolitan Company had powers in the 
same district. The consumer wanted the current supplied on the direct 
‘system so as to get it at uniform pressure, continuously and, in some cases, 
for special purposes. Where the consumer wanted to use the current for 
electrolysis, and especially where he wanted to use it for motors, the direct 
current was much more advantageous than the alternating. The alter- 
nating system was not suitable for motors. There were alternating motors, 
but they were troublesome and difficult to work. The difficulty was 
‘really in the starting and the running. At present no satisfactory motor 
worked on the alternating system was in the market. There was no diffi- 
culty in using the alternating current in very small or very large motors ; 
the difficulty arose with those of medium size—from 1 to 15 н.р. Such a 
district as the Order covered, being one where there were many printing 
‘establishments and small workshops, required motors of just about this 
size. The Metropolitan Company, he believed, has separate machines for 
various portions of their district. That caused difficulty in keeping up uni- 
form pressure in each district ; and it was uniformity of preasure that was 
so important to the consumer. He saw no reason to fear any interference 
‘between the two Companies’ mains. At his own office there were two com- 
peting systems—the Westminster and the London Electric Supply, and he 
used the Westminster because he wanted direct current. On the whole, he 
was of opinion it would be of advantage that the two systems should be 
at work in this part of the Holborn district. 

Cross-examnined : It was matter of common knowledge that there was а 
demand in Holborn for motive power. The alternating system was very 
generally used all over London. The City was lighted exclusively by a 
company supplying on the alternating system. "l'he promoters themselves, 
up to the present time, had only been supplying current on the alternating 
‘system. It was uot at all impossible to supply motors of any size with the 
alternating current; but they would not work satisfactorily when of the 
size he had indicated. It was quite possible to transform an alternating 
current into a direct aud continuous current by passing it through a motor 
or generator. He believed the Metropolitan Company had a station in 
Sardinia-street from whence they supplied direct and continuous current ; 
and that was within a short distance of the proposed new district of the 
‘London Company. Some alternating-current motors had advantages over 
 direct-current motors, having no computator. Practically no alternating 
‘motor could run away. Nor was there, practically, any probability of a 
direct motor running away. There were no alternating motors working 
satisfactorily, as he considered, at the horse-power he had mentioned ; 
there was always a difficulty iu starting and stopping. It was quite likely 
that the Chelsea Company purchased alternating-current electricity to 
drive their continuous-current dynamos, but then the dynamos would be 
large, and with those there was no difficulty, especially where there were 
batteries The Metropolitan Company were not bound to generate on the 
alternating system; they could generate on the direct system. Trans- 
forming the currents involved a grea* loss of timc and power. 

Mr. M. T. SAUNDERS, surveyor, said trouble had arisen with reference 
'to the supply of electricity from the Metropolitan Company to Reid's 
Brewery. There was little to complain of, but he thought competition 
would tend to lower the price. The promoters’ charge for current was 
7d. per unit; the Metropolitan Company's 5d. per unit, with certain extra 
charges for trausformers, &c. 

Mr. W. A. GIBSON, of the Otis Elevator Company, said his company 
either used hydraulic or electric power to work their lifts. They could, 
however, only use electricity if supplied on the continuous system. "They 
had supplied lifts worked by motors of about 5 н.р. The cost of working 
by electricity was much below the cost of hydraulic power. j 

Mr. SYDNEY MORSE, solicitor, and Mr. W. J. LAWSON, engineer 
and manager of the County of London Company, gave evidence as to the 
financial position of the Company and as to the various districts in which 
they had powers of supply. 

Mr. LAWSON said that in one portion of the new district, over which 
the Metropolitan Company had powers, there were some parts where even 
now mains had not been laid. It had been the general policy of the Board 
of Trade to allow two companies to compete in each district, one supplying 
on the alternating and one on the direct system. That was being done 
now in Chelsea, St. George's, Hanover-square, the Strand and Westminster. 
His company were supplying current in Clerkenwell on the alternating 
system, but the works had been erected with the intention of putting down 
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plant for the supply of the continuous system, the mains, machinery, &c., 
for which were now on order. It was proposed to have motor-generators 
and to transform from tbe alternating current within the station ; also to 
put in large batteries for the supply of continuous current. There was no 
reason why the Metropolitan Company could not do the same. When the 
promoters had the transformers they would be able to deliver either alter- 
nating or continuous current. He did not know that in every case where 
the Metropolitan Company had been applied to for a supply they had 
iven it. 

ii Mr. FRANK BAILEY, engineer to the Metropolitan Company, gave 
evidence to show that the defects complained of as to lighting at Holborn 
Town Hall and the premises of certain consumers were not defecte for 
which the Metropolitan Company was responsible. His Company supplied 
a great number of places of amusement, public houses, manufactories, 
halls, &c., and, generally speaking, the supply was satisfactory, or so he 
should imagine from the absence of complaints. They had laid many 
mains along streets in Holborn, and were ready and anxious tolay new ones 
if there was a demand for current. In the eastern portion of Holborn 
there were streets where the Company had no mains, but the mains ran up 
to those streets, and would be continued directly à demand arose. At 
their Sardinia-street station they had both alternating and continuous- 
current plants for supplying theatres, &c. It was as easy for his Company 
to convert alternating current into continuous supply as for апу other 
Company. Previously the alternating current could not be made use of for 
motors, as there were no motor generators which could be used in the way 
in which the Chelsea Company were using their motors, but that was not 
the case now. Alternating motors were now (and since 1889) in actual 
practical use, and were giving every satisfaction. They had had no appli- 
cation for а supply of electricity for power. In 1889 Sir John Pender was 
his Company's Chairman, and at that time was of opinion that competition 
would not be a bad thing. The Company changed their mind on the point 
when competition became unjust, When Sir John Pender made tbe state- 
ment as to competition the field was comparatively open. Since that time 
compulsory provisions had been imposed on the Company, and the con- 
ditions were altogether new. 

Mr. TENNANT, Chairman of the Empire Palace Company, stated that 
this Company took electricity from the Metropolitan Company, and were 
well served. | 
. Lord KELVIN said he had been one of the original advisers of the 
Metropolitan Company in 1889. The advantages of electric lighting were 
not so well known then as now, and there was a considerable doubt in the 
public mind as to whether a supply of electricity could be given without 
constant interruptions, It was therefore necessary for a company starting 
а supply of electrical energy to get over that doubt on the part of the 
publie, and to do that it was necessary to incur а large expenditure. "The 
Metropolitan Company had pioneered in the matter, aud had brought the 
supply to а successful position. It would not, he considered, be to the 
interest of the public for a company to come in and select the principal 
streets for supply. It was not possible for the consumer to detect any 
difference between the alternatiug and the direct current. "There was no 
mure flickering with the one than with the other. He did not make the 
general statement that where a company had a monopoly there should be 
no competition, but he thought that where the work was being done well 
there should be no interference with а company which had been the pioneer 
iu а new industry. One of the qualifications for the powers conferred 
on electric lighting companies was that they should only last for 24 


ears. 
И Prof. KENNEDY said he had investigated the question of the defective 
lighting at the Holborn Town Hall, and had come to the conclusion that 
nearly 4 per cent. of the supply was lost through circumstances which the 
Supply Company were not responsible for. The installation was defec- 
tive. He had been asked to make the inquiry by the Metropolitan 
Company. 

By the Chairman: The defective wiring would not account for the light 
going out. 

Mr. A. H. WALTON (Engineer to the Metropolitan Company) said that 
one of the complaints made as to the defective supply to the Town Hall 
was due to the Royal Music Hall trying a new experiment, with the result 
of blowing the fuses and short-circuiting the main. In other cases, on the 
dates on which the defaults were said to have occurred, the reports showed 
that the works were in perfect order, and in other cases the Company had 
no record of the complaints ever having been made. 

Mr. BALFOUR BROWNE, Q.C., then addressed the Committee for the 
opponents of the Order. He contended thatit would be right for their 
lordsliips to refuse to protect a monopoly if they came to the conclusion 
that the monopolist was not using the powers given by Parliament properly 
and well in the interest of the public. They could not come to that con- 
clusion in this case. He submitted that the Metropolitan Company did not 
hold as monopolists but as pioneers for the local authority, who at the 
expiration of 42 years would be able to acquire the works at the price of 
the plant. The public would get the undertaking without paying for 

rofita. 

Mr. PEMBER, Q.C., having replied denying that there were any peculiar 
circumstances in the case why a monopoly should be continued, especially 
in view of their lordships’ decision in the Charing Cross case in 
1895-96, 

The Committee deliberated in private for a few minutes, and decided to 
allow the Provisional Order to proceed. 


BROMPTON AND PICCADILLY CIRCUS RAILWAY BILL. 


This Bill came before a Committee of the House of Lords yesterday 
(Thursday), and after expert evidence had been given by Prof. A. B. W. 
Kennedy, Sir James Szlumper aud others, the Committee adjourned, 
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TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the vocek.] 
“The Electrician" Electrical Trades’ Directory and Hand- 

book. — The Publisher of this well-known Blue-Book for the 
electrical trades desires to contradict а rumour which he learns is 
in circulation that the issue of this work is to be discontinued. 
From an advertisement elsewhere it will be seen that a reward of 
£10 is offered to anyone furnishing information which will lead to 
the conviction of those guilty of circulating this false and malicious 
report. The Directory and Handbook for 1898 is already in course of 
preparation, and the work will, as usual, be published at the end 
of January. Many new features of interest to the trade will be 
introduced. 

Tenders Invited.—The Electric Lighting Committee of the 
County Borough of Newport require tenders for the supply and erec- 
tion of plantfor the extension of the municipal electricity works. The 
requirements, particulars of which will be found in our advertise- 
ment columns, include boiler- house plant, steam and exhaust pipes, 
engine-house plant, switch gear and instruments, arc lamps, posts 
and accessories, coal elevator, allowance for day-load plant, &c. 
Plans, conditions of tender, &c., may be obtained at the office of 
Mr. Robert Hammond, consulting engineer to the Corporation, 
Ormond House, Great Trinity-lane, London, E.C., and tenders 
must be sent in to Mr. Albert A. Newman, Town Clerk, Town 
Hall, Newport (Mon.), not later than Friday, the 30th inst. 


— — The Electric Lighting Committee of the Hull Town 
Council invite tenders for the supply of some temporary plant for 
the coming winter. Specifications, &c., may be obtained from the 
Borough Electrica] Engineer (Mr. A. S. Barnard), Dagger-lane. 
Tenders, addressed to the Chairman of the Electric Lighting Com- 
mittee, must be delivered at the Town Clerk's Office, Town Hall, 
Hull, before noon, on Thursday, the 29th inst. 


—— —— The Commissioners of the Township of Rathmines and 
Rathgar invite tenders for the supply and erection of turbine, 
dynamos, &c., for the lighting of the new Town Hall by electricity. 
Some particulars are given in our advertisement columns, and plans 
and specifications may be obtained from the Secretary (Mr. 
Frederick P. Fawcett), Rathmines, co. Dublin. Tenders must 
reach Mr. Fawcett by 10 a.m. of the 19ch inst. 

————— The Corporation of the City of Lincoln require 
tenders for the supply, delivery and erection of boilers, high 
speed engines, continuous current dynamos, pipes, pumps, 
motors, travelling crane, boiler economiser, storage batteries, main 
switchboard and instruments, cables, &c. "Tenders to Mr. H. K. 
Hebb, Deputy Town Clerk, St. Peter's Church-yard, Lincoln, by 
noon of July 14. 

——— Tho Electric Lighting Committee of the Corporation 
of St. Helen's require tenders for the supply and erection of 
boiler and engine-house plant, switchboard and instruments, under- 
ground work, and transformer sub-stations in connection with 
the extension of the municipal electricity works. Tenders to 
Mr. W. J. Jeeves. Town Clerk, by July 20. 

The Dundee Gas Commissioners require tenders for the 
supply of copper strip. Tenders to the Clerk (Sir Thos. Thornton), 
City-chambers, Dundee, by 13th inst. 

— ——— The Corporation of Birkenhead invite tenders for the 
wiring and lighting by electricity of Woodside Ferry, Birkenhead. 
Tenders to the Town Clerk (Mr. Alfred Gill), Birkenhead, by noon 
of the 20th inst. 

— The Halifax Corporation require tenders for the supply 
of 91 side and centre poles for electric wires. Tenders to the Town 
Clerk by 14th inst. 

—— The Halifax School Board require tenders for electric 
lighting Queen’s-road Board School. Tenders to the Clerk, 22, 
Union-street, Halifax. 

The Municipal Council of Sofia (Roumania) are 
inviting tenders for (1) the erection of electricity supply works 
capable of supplying current for the lighting of the streets, as well 
as public and private buildings in the town ; and (2) for the con- 
struction and working of a system of electric tramways in the city 
and suburbs. The concessions are for 50 years. Caution-money 
to be lodged for each enterprise, 50,000 francs. It is estimated 
that 100 arcs of 16 amperes and 2,000 32-c.p. incandescents will be 
required in the public lighting. Tenders for either or both con- 
tracts must be in by Sept. 22, but it is stated that ‘‘a final 
adjudication will be held on Oct. 2, if in the interval a reduction 
of 5 per cent. is offered on the tenders containing the most 
favourable terms.” 

— The Spanish Posts and Telegraph authorities invite 
tenders for the supply of 14 tons of copper sulphate for the tele- 


graph service. Tenders to the Direccion-General de Correos y 
Telegrafos, Madrid, by Aug. 5. 

Tenders Accepted.—We learn that the Sprague Elevator Com- 
pany, of New York, has obtained the contract for 49 electric 
passenger lifts for the stations of the Central London Railway. 

—— — The Southampton Town Council received three tenders 
for the supply and erection of water-tube boilers, mechanical 
stokers, coal conveyor, pumps, mains, &. It will be seen that the 
lowest tender has been accepted :— 


Messrs. C. S. Mallett and Co. (асосерФей)............... £7,353 15 0 
Babcock and Wilcox (Limited)..... ..................... 7,748 0 0 
Yates and Inos sa ta 8,510 0 0 


— The Belfast City Council have accepted the tender of 
Messrs. J. and W. Stewart for the erection of the new electricity 
supply station buildings. 

A - The tender of Messrs. Humphreys (Limited) has been 
accepted for the supply and erection of iron buildings at Ponder's 
End, for the Edison and Swan Company, at £475. 

—— The Colchester Town Council have accepted the tender 
of Messrs. Stanford and Co. for supplying and fixing a cast-iron 
water tank at the electricity station for £167. 15s. 

Appointments Vacant.—From our advertisement columns it 

will be seen that an assistant lecturer in physics and electrical 
engineering is required at the Royal Technical Institute, Salford. 
Salary £120. Particulars from the Secretary (Mr. Richard Martin) 
up to the 17th inst. 
— The Electricity Committee of the Corporation of 
Worcester require an engineer in charge at their electricity works 
at a salary of £135 per annum. Particulars of qualifications 
required are set out in an advertisement elsewhere, and applica- 
tions must be sent in to the City electrical engineer (Mr. E. Т. 
Ruthven-Murray), the Guildhall, Worcester, not later than the 
17th inst. 

——— The Electricity Department of the Vestry of St. Mary, 
Islington (London), require an experienced Canvasser for tem- 
porary work. Salary £3 per week and commission. Some 
particulars will be found elsewhere, and applications must be 
sent in to the Electrical Engineer (Mr. Albert Gay), 50, Eden- 
grove, Holloway, N., by noon of Tuesday, the 13th inst. 

The Glasgow Corporation require an electrical engineer 
to act as assistant to the tramways engineer in the work of elec- 
cally equipping the Springburn route. Salary £4 to £5 per week. 
Applications to the General Manager, 88, Renfield-street, Glasgow. 
See advertisement on another page. 

The Electricity Department of the Portsmouth Cor- 
poration require a foreman for street main works. Wages 403. 
weekly. Further particulars are given in an advertisement elge- 
whero. Applications must be in by the 17th inst. 

The Electricity Department of the Cardiff Corporation 
require a collector. Salary, £78 per annum. Applications to the 
Town Clerk by the 19th inst. 

The West Sussex County Asylum, Chichester, require 
an engine driver to drive high-speed engines and look after electri- 
cal plant, able to do wiring when necessary. Applications to the 
Medical Superintendent. 

The Mile End (London) Guardians require a practical 
working engineer, acquainted with electrical engineering. Appli- 
cation forms from the Clerk (Mr. W. Thacker), Bancroft-road, E. 
— The Chelsea Electricity Supply Company require an 
assistant for their meter-testing department. See advertisement. 
— An engineer is wanted to take charge of the testing 
department of an electric cable factory. See advertisement. 


Appointments. —The Leeds City Council have, on the recommen- 
dation of the Tramways Committee, appointed Mr. John Burbridge 
chief electrical engineer of the tramways department, at a salary of 
£300 per annum. 

— ——— Mr. J. Leadbeater, assistant at the electricity station 
of the Great Yarmouth Corporation, has been appointed assistant 
engineer at the electricity station of the Hampstead Vestry. 

Business Notices.— Messrs. Lund Bros. and Co. and Messrs. 
Ashwell and Nesbit notify us of the completion of the arrange- 
ments for the amalgamation of their businesses, the amalgamation 
taking effect from Jan. 1 last. Mr. Richard Lund will superintend 
the electrical branch of the amalgamated business. The head office 
of the new firm will be at 12, Gt. James-street, Bedford-row, W.C. 

— ——— We are informed that Mr. Stewart has withdrawn 
from the syndicate bearing his name, and that Mr. Douglas C. 
Bate has been appointed electrical and general manager. 

The Davies Motor Company (Limited) inform us that, 
having acquired the business and works of Messrs. Nalder Dros. 
and Co., 16, Red Lion-street, Clerkenwell, E.C., they are now 
manufacturing alternating-current motors under the Langdon- 
Davies patents, and are prepared to execute orders for inotors up 
to 10 u.r. The Company can show machines running by appoint 
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ment. The testing instrument business of Messrs. Nalder Bros. 
and Co. is still continued at the same address and under the same 
management. 

Estate Notice.—Notice is given that all creditors and other 
persons having claims against the estate of the late W. 8. Graft 
Baker, electrical engineer, of 25, Kensington Court Mansions, W., 
and 13, Austin Friars, E.C., are requested to forward the particulars 
to Mr. R. Byron Johnson, solicitor, 49 and 50, Parliament street, 
Westminster, London, S. W 


Premises to Let.—The Chelsea Electricity Supply Company 
have some newly-built premises suitable for MEAT workshop, 
charging station for motor-car cells, &., to let. Further parti- 
culars from the Company. | 

Dissolution of Partnership. —The partnership hitherto existing 
between Messrs. Oswald Swete and Basil R. Baxter, electrical 
engineers, of Johannesburg, South African Republic, has been 
dissolved by mutual consent. The business will carried on by 
Mr. Baker at the same address. 


Liquidations.—At a meeting of the members of the Electrical 
Installation Company, on June 11, it was resolved to wind up the 
Company voluntarily, and to appoint Mr. J. G. O'Brien, 135, 
Victoria-street, liquidator. The business of the Company has been 
acquired by the O'Brien-Lennard Electrical Installation Company 


(Limited). 

—— Official notice is given that at a meeting of the Apos- 
toloff Automatic Telephone Parent Syndicate (Limited), on June 11, 
it was resolved to wind up the Company voluntarily, and to appoint 
Mr. J. W. Cohen as liquidator. . 

—— Creditors of the British Electrical Manufacturing and 
Engineering Company, Limited (in liquidation), must send in par- 
ticulars of their claims to the liquidator, Mr. Goddard, St. George's 
House, Eastcheap, London, E.C., by Aug. 18. 

—— At a meeting of the Leeds and London Electrical 
Engineering үле gant (Limited) on June 1, it was resolved to wind 
up the Company voluntarily, and to чо Mr. Walter Colls 


liquidator. This resolution was confirmed at a subsequent meeting 
on June 17. 
Bankruptcies.—Claims against Mr. Edward Paterson, 125, 


Queen’s-road, Finsbury Park, London, N., and Mr. Charles Friend 
Cooper, Norbiton Lodge, Kingston-on-Thames, lately trading as 
electrical engineers under the style of Paterson and Cooper, must 
reach Mr. E. C. Moore, 3, Crosby-square, E.C., by the 17th inst. 

—— —— Thomas Louis Callender, electrical engineer, 31, 
Market-street, Nottingham (lately trading as the Shamrock Cycle 
Company at St. Heliers, Jersey), has been adjudicated bankrupt. 
The public examination will be held at the County Court, St. 
Peter's Gate, Nottingham, on Aug. 6. 


Deed of Assignment.—Claims against William George Higgs, 
electrical engineer, 88, York-street, Glasgow, trading as W. С. 
Higgs and Co., must be sent to Messrs. Kelly and Hannay, 150, 
Hope-street, Glasgow, by the 16th inst. 

Presentations.—We recently announced the retirement of Mr. 
W. Geipel frum his position as superintending engineer to the 
Brush Company. Оп the 30ch ult. à number of his colleagues and 
associates presented him with two handsome clocks, the presenta- 
tion being accompanied by а cordial expression of good feeling and 
respect. 

—— —— Mr. John R. Gall, chief of the testing department of 
the National Company, was, on Friday last, presented with a silver 
tea service, marble clock and case of forks, on the occasion of his 
marriage. The presentation was made by Mr. Dane Sinclair. 

——— On the 8th ult., at Singapore, a handsome gold watch 
and chain and gold signet ring were presented to Mr. W. C. Langdon 
(superintendent), who has been appointed superintendent of the 
Company's Port Darwin station. The presentation was made by Mr. 
W. Grigor Taylor as а token of the esteem and regard for Mr. 
Langdon entertained by the entire staff during the eight years he 
has held the post of superintendent at Singapore. Mr. and Mrs. 
Langdon and family have arrived at their new quarters at Port 
Darwin. | 

Engineers’ Stores.—An extremely useful pocket catalogue is 
issued by Messrs. W. Н. Willcox and Co., of 34-36, Southwark- 
street, London, S. E. The list is reduced by photography from the 
large list issued by the firm. Nearly 200 pages are devoted to a 
description of a large variety of articles, including oils, belting, 
tools, machines, and other goods in everyday use by engineers and 
contractors. The list is strongly bound, and copies can be obtained 
free by post on application. 

Combined Revolution Counter and Chronograph.—The speed 
of a shaft is determined by two factors—the number of revolutions 
it makes and the time it takes to make them. Often enough, 
errors in estimating speed arise from inaccurate counting or from 
incorrect measurement of time. Messrs. O. Berend and Co. have 
got over the risk of such errors in their combined revolution 
counter and divided-seconds chronograph. The instrument has 
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two faces, on the one being a four- figure revolution counter, and 
on the other a centre-seconds chronograph, the seconds being 
divided into fifths, with a small minute dial reading up to 30 
minutes. These faces are shown in the accompany illustrations, 
Fig. 1 showing the counter and Fig. 2 the chronograph. Both 
parts of the instrument are set in motion by the action of pressing 
the claw of the spindle against the end of the shaft, the speed of 
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which is to be measured, and are stopped instantly when the claw 
is removed. A simple catch enables the chronograph to be brought 
back to zero. This is an instrument which should prove of 
immense value to mechanical and electrical engineers; and as it 
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is neatly and compactly made in a small polished nickel case it is 
quite as handy, and, for special work, much more convenient than 
a chronograph stop-wateh. Of course, the time dial can readily be 
as an ordinary chronograph when revolutions are not being 
measured. | 
Fire.— The fire which occurred at the extensive mills of Messrs. 
J. F. and G. Harris (situate at Bethnal Green, London) on Friday 
last destroyed only а portion of the machinery and building, and 
has therefore in no way interfered either with the stock on hand or 
with the business being carried on as usual. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from June 30 to 
July 6, with the ports of destination : — 

Australasia—Adelaide, £100; Brisbane, £1,808 (telephone cable) ; 
Freemantle, £67; Melbourne, £838 (including £642 telegraph wire) ; 
Sydney, £98; Wellington, £1,980 (including £1,675 telephones). 
Belgium Antwerp, £48 ; Brussels, £1,380 (electric light cable). Brazil — 
Rio de Janeiro, £1,078 (telegraph material). British Guiana —Demerara, 
£21. Canary Islands—Teneriffe, £10. Ceylon—Colombo, £74. China— 
Shanghai, £207. France—Boulogne, £18; Rouen, £100. Guatemala — 
Antigua, £29 (telegraph material) Holland—Amsterdam, £260 ; Flush- 
ing, £30. Jndia—Bombay, £177 (including £85 telegraph material); 
Calcutta, £647 : Madras, £59. Japan—Yokohama, £60. Madeira, £245. 
Malta, £23. North Borneo—Sarawak, £170. Russta—St. Petersburg, 
£12. South Africa—Cape Town, £188 ; Chinde, £910 (telegraph material); 
Durban, £225; East London, £543; Port Elizabeth, £79. Spain— 
Barcelona, £50; Pasages, £1,219. Straits Scttlements—Singapore, £160 
(including £50 telegraph stores). Sweden—Gothenburg, £293 ; Stockholm, 
£520 (including £20 telegraph wire’. United States—New York, £60. 
Total £13,544, against £23,022 in the corresponding week (July 1 to 
July 7) last year. 

Annual Outing.—About 150 employés of the Incandescent 
Electric Lamp Company (Limited), accompanied by the Managing 
Director (Mr. C. J. Robertson) and staff, held their annual excar- 
sion at Margate last week. 


Aberdeen.—The Borough Electrical Engineer (Mr. A. Black- 
man) has boen instructed to prepare specifications for the wiring 
of the new police workshops. 

Baths Lighting.—The Kennington-road baths, which are to be 
opened by H.R.H. the Prince of Wales to-day (Friday), are 
supplied with an electric lighting installation. Current is obtain- 
able either from the generating plant in the basement of the 
building or, for incandescent lighting, from the mains of the 
London Electric Supply Corporation. Two sets of engines and 
dynamos have been put in, one a direct-coupled plant, for 300 
amperes at 110 volts, the other belt-driven for 70'amperes at 110 
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volts. А battery of 60 Blot cells supplies the day-load. The cells 
are divided into sections of 20, and the switchboard is so arranged 
that any two sections may be charged at one time. Tho lighting is 
effected by two 5-ampero enclosed arcs for the outside lighting and 
about 480 incandescents, varying from 80. p. to 32 c. p., for the internal 
lighting. For ventilating purposes 7 electrically-driven air pro- 
pellers, by Messrs. Matthews and Yates, are employed, each 
propeller having its own separate circuit. The whole of the wiring 
is enclosed in iron pipes, and special draw-in and joint boxes of 
cast-iron have been adopted throughout. The electrical part of 
the installation has been carried out by Messrs. Geipel and 
Lange, under the superintendence of Mr. A. Hessell Tiltman, 
F.R.I.B.A. 

Belfast.—A Local Government Board inquiry will be held in 
this City on the 15th inst. for the purpose of inquiring into the 
application of the Council to borrow money for the erection of the 
new steam-driven electricity supply station. 

At the meeting of the Harbour Board, on Monday, the 
electric lighting of the harbour was under consideration. The total 
capital expenditure involved was estimated at £11,000, and the 
annual up-keep at £1,800. The Works Committee's recommenda- 
tion to proceed with the work was agreed to. 

Bethnal Green (London).—The Vestry has received notice from 
the County of London and Brush Provincial Company of intention 
to apply for а Provisional Order for the district. 

Blackburn.—The Town Council have decided to apply to the 
Local Government Board for sanction to borrow £14,000 for electric 
lighting purposes. 

Brierley Hill.—At the last meeting of the District Council the 
Tramways Committee presented a report on their recent visit to 
the Isle of Man, for the purpose of inspecting the electric tram- 
ways. The report recommended the introduction of electric trac- 
tion on the present steam tram lines, provided satisfactory arrange- 
ments could be made with the British Electric Traction Company. 
The report was adopted. | 

Bristol.—The Town Clerk has presented a report on the applica- 
tion of the Bristol Tramways and Carriage Company te the Light 
Railway Commissioners for an order authorising the construction 
of a light railway betwoon Clouds Hill (St. George) and Hanham. 
The Town Clerk reports that, after an examination of the plans 
deposited with the Commissioners, he finds the projected line is 
really a street tramway similar to the existing lines of the Company, 
and is to be worked on the electric overhead trolley system, the 
power being supplied from the Company’s existing power station 
at St. George. e report states that if the tramway is constructed 
under the provisions of the Light Railway Act (1896) and the 
boundaries of the city be extended, the Corporation will be able to 
purchase compulsorily the greater part of the Company's under- 
taking, but not the part to be constructed under thé proposed new 
order. Consequently the Town Clerk has given notice of opposi- 
tion to the present application. The Sanitary Authority have 
approved the action of the Town Clerk. The matter will come up 
for discussion at the next meeting of the Council. 

Burnley.—At Wednesday’s meeting of the Council it was de- 
cided, on the recommendation of the Gas and Electric Lighting 
Committee, to expend £2,000 on electricity buildings in Manches- 
ter-road. In the course of the discussion, Mr. Parsons stated 
that the profits of last year's working amounted to £710. Some 
members urged the extension of the mains to the Burnley-lane 
district, and Mr. Parsons, on behalf of the Committee, stated that 
the suggested extension would require an addition to the present 
works which the Committee had under consideration. 

Burton-on-Trent. —The Gas Committee recommend the Council 
to make а reduction in the price of eleotric current after the 
first hour's maximum demand. А reduction of 2d. per 1,000 in 
the price of gas is also recommended. 


Colne.—The District Council have decided to oppose all out- 
side applications " for Provisional Orders for Colne. This decision 
has been come to owing to the receipt of proposals from two elec- 
trical companies. 

Coventry.—The Consolidated Telephone Construction and Manu- 
facturing Company has installed the electric light at the principal 
club in this city. The success of the installation has led the club 
committee to decide upon further extensions. 

Darlaston.—The District Council have received communications 
from the Midland Electric Corporation for Power Distribution and 
the South Staffordshire Blast Furnace Power Syndicate, asking for 
consent to proposed applications for Provisional Orders for the 
district. The General Purposes Committee have the matter in hand. 

Darwen.—On the recommendation of the Electric Lighting 
Committee the Town Council have ое a deputation to visit 
the electricity works at Blackburn, Bolton, Burnley, Bury and 
Nelson for the purpose of obtaining information, and reporting as 
to the advisability of erecting municipal electricity supply works. 

Dublin.—The Electric Lighting Committee have reported on the 
working of the electricity works during 1896, The gross income 
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was £11,747. Ов. 54., and the expenditure (including interest on 
loans) £8,990. 10s. 6d., leaving a balance of £2,756. 9a. 11d., 
equivalent to 47 per cent. on the capital expenditure (£58,029 
8s. 2d.). After making sundry payments there was & net balance 
of £1,073. 11s. 9d. The amount required for the sinking fund 
instalment was £2,213. 6s. 8d., so that there is a net deficiency of 
£1,139. 14s. 11d. 


Eccles.—The Town Council have applied to the Local Govern- 
ment Board for sanction to borrow £1,565. 12s. 6d. to defray the 
пошу expenditure incurred by the late Local Board and the 

sare in connection with the scheme for the electric lighting of 
the town. 


Edinburgh.—The Electric Lighting Committee recommend the 
extension of the low-tension mains from Cross-causeway to Salis- 
bury-place at an estimated cost of £1,200. 


Electric Pumping. A report has been prepared by Mr. Edward 
Howl, in conjunction with Mr. Marter, for the South Staffordshire 
Mines Drainage Commission on the question of pumping surface water 
from low-lying ground below brook level by pumps worked by electric 
motors. The report states that the cost of pumping on the surface 
is not more than 5 per cent. of the cost of pumping from below, 
and 33 places have been selected where small stations could be 
placed to advantage. If surface pumping could be established, 
which would prevent 3,000,000 to 4,000,000 gallons per day getting 
below during the winter months, it would save the cost of working 
the auxiliary engine, and also the working of the main engine to 
an uneconomical extent, and would effect a saving in a wet season 
of about £3,000 per annum. Mr. Howl's attention has been 
especially called to the question at the present time through the 
receipt of a notice from an electric power distribution company as 
to the supply of electricity for power purposes over the whole of 
the Tipton mines drainage district. At the meeting of the Com- 
missioners on Wednesday Colonel Cochrane moved the adoption of 
the report. The question of electric pumping was most important. 
Tt was not proposed to abandon the hydraulic scheme, but if the 
Electric Company obtained the powers sought, and it could be 
clearly shown that by obtaining from them a supply of current for 
the purpose of working the pumps for draining the low-lying dis- 
tricts the saving of £3,000 could undoubtedly be effected, it 
would be prudent to consider the question of at least modifying the 
hydraulic scheme. If they could obtain a sufficient supply of elec- 
tricity the Commission would not have to embark their capital 
fund on small pumping plants, which would bea great advantage. 
The report was adopted. 

Enfleld.—An application has been received by the District 
Council from the Imperial Electric Light and Power Company for 
consent to an application. for а Provisional Order for the district. 
The Council asks for further particulars. 

Hereford.—On the recommendation of the Finance Committee 
the Town Council have decided to oppose Messrs. Crompton and 
Co.'s application for à Provisional Order. . 


Kensington (London).—A letter from the County of London 
and Brush Provincial Company asking for the sanction of the Vestry 
to an application for a Provisional Order for the district has been 
refe to the Works Committee. 

Larne.—A peculiar state of affairs exists in this town with regard 
to electric lighting matters. Some time ago the Town Commis- 
sioners, being dissatisfied with the electric lighting arrangements, 
advertised for fresh tenders, but at their last meeting the Commis- 
sioners were in the position of having no tendera to consider, as 
none had been submitted. It has now been decided to obtain an 
expert's report on the lighting of the town. 

Leith.—At Tuesday's meeting of the Town Council, Mr. 
Baxter wanted the Council to break off the negotiations for the 
cabling of the local tramways, and to declare boldly for electric 
traction, but the matter was postponed for a month panding the 
presentation of the Special Tramway Committee's report. 

Lewisham.—The County of London and Brush Provincia 
Company and the Great Western Electric Light and Power 
Company have notified the District Board of Works of their 
intention to apply for Provisional Orders. Both applications 
have been referred to the Works Committee. 

Liverpool.—It is proposed to light the Walker Art Gallery 
electrically at a cost of £720. The Lighting Committee of the 
Corporation propose to make lighting experiments in some of the 
narrow thoroughfares of the city by arc lamps suspended acroes 
the street. The initial experiment is to be made in the lighting of 
Bold-street. | 

London County Council.— At Tuesday's meeting the Highways 
Committee submitted а report on the electric lighting of the 
Victoria Embankment and Westminster and Waterloo Bridges. 
In July, 1895, the Council instructed the Conimittee to report as to 
the cost of lighting by gas, the estimated cost of lighting by electricity 
the embankment and bridges, and also the total cost including the 
lighting by electricity of the Victoria Embankment Gardens. The 
Committee were also instructed to consider the question of intro- 
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ducing incandescent gas lighting. The report now presented states 
that it is distinctly inadvisable to introduce incandescent gas 
lighting, that the cost of lighting the embankment and the two 
bridges by gas is about £1,300 per annum, while the cost of the 
electric light, if supplied by a private company, would be 
considerably in excess of the present gas lighting. The lighting 
of the Victoria Embankment Gardens by electricity is not recom- 
mended. The Committee recommend that the Council should 
establish its own buildings and plant for lighting the Victoria 
Embankment and the two bridges, that the lamp standards 
should be placed at the sides of the carriage-ways, and that the 
lamps should project over from the standards. The proposed site 
for the electricity station is a piece of ground adjacent to the 
Charing Cross station of the District Railway. It is proposed to 

rovide 90 Jandus arcs. 54 of which should be placed on the 
N 10 on Waterloo and 11 on Westminster Bridge. The 
estimate provides for concentric cables to be used. lt is 
not proposed in this scheme that the lamps on the river wall 
should be lighted electrically, but the plant provided under the 
estimate is sufficient to supply these additional lights if required. 
The estimated cost of buildings, machinery, mains, lamps and fit- 
tings is £22,000, and the annual maintenance £1,900 per annum, or 
with interest and repayment of loans, rates and taxes, &c., about 
£2,700. The Committee, in conclusion, recommend that this ex- 
Peng of £22,000 be authorised, and that tenders be invited for 
the necessary plant, &c. 

Iu January, 1896, the Highways and Parliamentary Committees 
were instructed to report upon the expediency or otherwise of the 
County Council applying to Parliament for power for themselves and 
the local authorities of London to construct subways under the 
streets for the reception of the tubes and wires of the gas, water, 
electric and other companies, and to charge rents for same. In 
November last the committee reported adversely to the proposal, 
but the matter was roferred back for reconsideration. The com- 
mittee now report that they consider the council should seek the 
powers referred to, the owners of the tubes and wires being com- 
pelled to transfer their pipes and mains into such subways. The 
discussion of both the above recommendations will be taken at the 
next sitting. 

Mr. Bull, chairman of the Bridges Committeo, in reply to a 
question, said the committee had no alternative to the electric light 
in the Blackwall Tunnel. The committee had given great atten- 
tion to this question of lighting, and had finally determined to con- 
fine themselves entirely to the electric light for the tunnel lighting. 

The Highways Committee reported as to the application by the 
Commissioners of Sewers, under the Light Railways Act, for 
authority to construct a light railway to connect the Foreign Cattle 
Market with the London, Brighton and South Coast Railway at 
Deptford. The Committee asked for powers to oppose the applica- 
tion, and this was agreed to. 


Ludlow.—A report from the Special Lighting Committee on the 
lighting of the town was discussed at the meeting of the Council 
last week. For some time past complaints have been made both 
as to inferior quality and the high price of gas, and unsuccessful 
attempts have recently been made to obtain a reduction in the 
charges from the local gas company. The present report recom- 
mends the Council to vote a sum not exceeding 20gs. for the pur- 
pose of obtaining a report on the advisability of establishing elec- 
tricity supply works, and after discussion this course was adopted. 

Manchester.—From the annual reports of the Electricity and 
Gas Committees of the Corporation it appears that considerable 
progress has been made by both departments during the past year. 
The number of the customers of the Electricity Department at the 
close of the year was 1,581, au increase of 433 for the year. There 
was an equivalent of 120, 142 8с. р. incandescents and 1,172 arcs 
connected, compared with 89,294 and 806. Current was also 
supplied to 122 motors, representing 217 R. P., an increase of 75 
motors. The total length of single conductor laid was 166 miles 
1,455 yards, equal to 33 miles 961 yards of mains, The number of 
units metered and accounted for was 2,775,107, or 91:64 per cent. 
of the quantity generated. The net profit, after defraying generating 
expenses, &c., providing for renewals, sinking fund and interest on 
loans, amounted to £106,812. 8s. 1d. With the balance from last year 
the surplus amounted to £17,965, of which £10,000 had been paid to 
the city fund in aid of rates, the remainder being placed to reserve. 
The total capital expenditure to March 31 was £309,190. On 
Sept. 30 last concessions were granted to the long-hour consumers 
by reducing the fixed charges from £12 to #9 per annum per unit 
of demand, and the price of current from 2d. to 154. per unit. 
The report states that, in consequence of the great and increasing 
demand for current, it was imperative that further extensions of 

lant and mains be carried out as speedily as possible, and it 

been decided to lay mains in several additional thorough- 
fares. To carry out these extensions further borrowing powers 
will be required, and application has been made to the Local 
Government Board for sanction to raise an additional sum of 
£130,000. Agreements have recently been entered into with the 


District Councils of Moss Side and Levenshulme for the supply of 
electric current to their respective districts. Notwithstanding the 
great and increasing demand for electric current, the consumption 
of gas also continues to increase. During the year the total 
quantity of gas sent out from the works was 4,182,339,000ft. The 
percentage unaccounted for was 4:18. The quantity of gas con- 
sumed by prepayment meters, which continue to increase in publio 
favour, was 48,786,000ft., an increase of 114°25 per cent. The 
number of gas fires, cookers, and other domestic appliances in use, 
and the number of gas engines, show a very large increase, The 
reports were presented at Wednesday’s meeting of the City Council 
and approved. 

Marylebone (London).—The Vestry havo authorised their 
Electric Lighting Committee to consider and report upon the 
advisability of erecting joint electricity supply and refuse 
destructor works in the parish. 

Middlesbrough.—A special meeting of the Town Council was 
held on Tuesday for the purpose of considering the report of the 
Streets Committee on the Bill of the Imperial Electric Tramways 
Company for the improvement of the tramway system in the town 
and for the introduction of electric traction. After a lengthy and 
animated discussion it was found that an equal number of members 
voted for and against the Bill, which, on the casting vote of the 
Mayor, it was decided to oppose. 

Newington (London).—The Bill for the confirmation of the 
Newington Provisional Order was considered by a Select Com- 
mittee of the House of Lords last week. The Order was opposed 
by local ratepayers on the ground that the works would prove unre- 
munerative, and that the community would suffer loss. The Com- 
mittee held that the petitioners had no locus standi in face of the seal 
of their Vestry, consequently the Bill became an unopposed measure. 

Paddington (London).—The County of London and Brush Pro- 
vincial Company propose to apply for a Provisional Order for this 
district, and have given notice to the Vestry. 

Rotherham. —The Town Council propose to apply for a Provi- 
sional Order. This step has been decided upon owing to the recei t 

of an application from Messrs. Crompton and Co. for the Council's 
sanction to their application for an Order. 

Salford.—At the Council meeting on Wednesday the new differen- 
tial scale of charges for electric current was discussed and adopted. 

Sheffield. — Negotiations between the Corporation and the 
Sheffield Electric Light and Power Company, for the aquisition of 
the undertaking of the Company have been suspended pending the 
result of an action which has been commenced by the Corporation, 
for the purpose of determining their legal position under the 
Provisional Order. 

St. Helen's.—-On the presentation of the minutes of the Gas and 
Lighting Committee at Wednesday's meeting of the Town Council 
recommending that additional machinery should be put down at the 
electricity station, Alderman Bishop urged that the plant should 
not be extended too hastily, as the electric traction question had 
cropped up and it would be necessary to deal with the supply of 
current for operating the local tramways. Їп reply, Alderman 
Cook (chairman of the committee) said that the tramway difficulty 
had not been overlooked, and it was probable that when electric 
traction had been decided upon, a separate generating station 
would be erected. 

5 At the public meeting on Friday last a resolution 

assed calling upon the Town Council to oppose the scheme 
for the construction of an electric tramway or light railway between 
Torquay and Paignton. At the Council meeting on Tuesday several 
members urged that a poll of the burgesses be taken on the matter, 
more particularly as the promoters of the scheme offered to pay the 
expenses of taking the poll. After a lengthy discussion ten voted 
for the poll and ten against, and, as the Mayor refused to give his 
casting vote, the matter was left undecided. The Coc ington 
Council, through whose district the proposed tramway would run, 
have conditionally approved of the scheme. 

Walsall.—The Local Government Board will hold an inquiry on 
tho 15th inst. into the application of the Town Council to borrow 
£1,851 for electric light extension purposes. The General Pur- 
poses Committee recommend the Town Council to oppose the 
proposed application of the Midland Electric Corporation for 
Power Distribution for a Provisional Order. 


West Bromwich.—The Town Council have referred communi‘ 
cations from two electrical companies, asking for consent to pro 
posed applications for Provisional Orders, to the General Purposes 
Committee for consideration and report. 

Weston super Mare.—Mr. W. C. C. Hawtayne has been 
appointed consulting engineer to the District Council for the 
purpose of preparing a report on the electric lighting question at a 
fee of 50 guineas. 

Worthing.—The Electric Light Committee of the Town Council 
recommend that application be made to the Board of Trade for an 
extension of time to carry out the terms of their Provisional Order. 
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COMPANIES’ MEETINGS AND REPORTS. 
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United River Plate Telephone Company (Limited). 


The eleventh annual ordinary general meeting of this Company was 
held on Tuesday last at Winchester House, Old Broad-street, under the presi- 
dency of Mr. J. Irving Courtenay. 

The SECRETARY (Mr. Robert Herring) having read the notice con- 
vening the meeting, 

The CHAIRMAN said ; I beg to move the adoption of the Directora' 
report and statement of accounts. Two years ago, after a considerable 
interval, during which no distribution was made to the shareholders, we 
paid 3 per cent., last year we paid 4 per cent., and this year we have 
again the satisfaction of recommending an increase, as we propose a 
dividend of 5 per cent. Whatever may be the fluctuations in other 
business in the Argentine Republic, we have to record a ateady and 
all-round improvement in our telephone business. The gross receipts 
were 460, 525. 6s. 5d., as against £48,744. 10s. the year before, and 
after deducting the working expenses 30, 204. 14s, 2d.—debenture 
interest and otber items, as stated in the report, we have a net 
balance of £20,552, which, with the amount brought forward from last 
year—£4,524. 5s. 11d.—makes an available balance of £25,076. 5s. 11d. 
After payment of a dividend of 5 per cent. the substantial balance of 
£7,576. 5s. 114. is carried forward. You will notice that salaries and 
wages are somewhat higher. This is owing to the increase in the 
rates we have to pay our employés and the larger staff of operators 
necessitated by the increase of subscribers, and the fal in the 
gold premium, which results in a higher sterling value of the 
salaries and wages paid in currency. The reduction in the gold premium 
to an average of 192 as against 255 of last year (and this morning the rate 
is 181-50), although increasing the sterling value of wages paid, has also 
substantially increased the sterling value of our receipts and of our profits. 
Storms have been frequent and much damage has been done to properties 
by posts falling on roofs and parapets. Repairs and compensation for 
these damages have been charged to general expenses and have made that 
account also higher. The increase in the number of subscribers is 
480—a very satisfactory feature. On account of our claim against the 
Municipality of Buenos Ayres for the return of taxes we have received 
since the closing of the books for the period under review $110,000 
in Six per Cent. Municipal Bonds. There has been some exceptionally 
heavy work in connection with the Buenos Ayres plant. A number of 
important chauges and improvements have been made, involving much 
trouble and anxiety, but the results of the work bave given great 
satisfaction. Another important matter to which I must call your 
attention is that during the year negotiations were pending for 
the acquisition of а permanent central office site, а matter which 
has been constantly before the Board for many years. These negotiations 
resulted early in April of this year in the purchase from the Mort- 
gage Company of the River Plate of а valuable and centrally-located 
site, with frontages upon the Avenida de Mayo and Calle Rivadavia, which 
had been strongly recommended by our General Manager in the River 
Plate — Mr. Chappell — апа our Consulting Directora, Messrs. Fels 
and Krabbe. Architect’s plans for a central office building have been 
submitted and very carefully considered by the Board and by our repre- 
sentatives in Buenos Ayres, and it is expected that work will be com- 
menced upon it in September or October. We have every reason to believe 
that in due time we shall be in possession of a building, thoroughly 
adapted to our permanent requirements, and with increasing value 
as an investment. The Province of Buenos Ayres Telephone Com- 
pany, in which we are largely interested, continues to progress 
gradually and surely. Taking a general survey of the position of the Com- 
pany you will agree that on the whole the past year has been marked by 
ap evident improvement throughout, and as to the current year, though 
certain portions of the Argentine Republic may suffer from a variety of 
causes, there seems no reason why the business and position of this Com- 
pany, should not continue to improve. In the absence of the Managing 
Director, Mr. Frank W. Jones, who is prevented by illness from being 
present to-day, I will call on Mr. Green to second the resolution, which is 


“ That the report and accounts submitted to the meeting be and they are 
hereby adopted, and that the Company declare the dividend recommended in 
such report." 


Mr. FREDERICK GREEN having seconded the motion, 

Mr. BONNER asked for information with regard to the steady increase 
in the expenses, 

Mr. LEA SMITH congratulated the Directora on the report, and ob- 
served that now that the Company were on safe ground he should like to 
know whether they could not resume the payment of interim dividends. 

The CHAIRMAN in reply stated that the increase in expenses was 
owing to the increase in the Directors’ remuneration. As to this point, 
when the Company was in low water the Directors cut down their 
fees, but now, with the improved position of the Company, they thought 
they would be entitled to take a larger proportion of what was allowed 
to them by the Articles of Association, but they were still within 
that sum. He hoped that the shareholders, who are now enjoying 


better dividends, would not object to the Directors sharing in the 


general prosperity. He quite sympathised with the suggestion of Mr. 
Lea Smith. They had thought before they were on safe ground, and 
he believed they were now, but he could not say anything more on 
that point, and he never prophesied. He quite approved interim 
dividends, He thought that their business looked pretty safe, and 


the Directors would give every consideration to the suggestion made 
by Mr. Lea Smith. 

The motion was then put to the meeting and carried unanimously. : 

The CHAIRMAN afterwards proposed the relection of the retiring 
Directors, Mr. George Cooper and Mr. Alfred le Rossignol, both of whom, 
he stated, were intimately acquainted with the Argentine Repubiic. 

Mr. F. GREEN seconded the resolution, which was carried unanimously, 
the names being separately put to the meeting. 

On the motion of Mr. COLE, seconded by Mr. CUTHBERT, the auditors, 
Mesars. Welton, Jones and Co., were re-elected. 

The CHAIRMAN then proposed the following resolution :— 


“ That the thanks of the meeting be given to the General Manager in the 
River Plate, Mr. Chappell ; the Buenos Ayres Manager, Mr. Parker ; and 
the Consulting Directors, Messrs. Fels and Krabbe; for the energy anil 
ability with which the affairs'of the Company in the River Plate have teen 
conducted during the period under review." 


Mr. LEA SMITH seconded the motion, and as an old shareholder, 
remarked that they had “come out of it” very well indeed. As to the 
question of the Directors’ fees, in his experience it was not in bad times that 
a Board should give up any of their fees, while in good times he thought that 
their services should be recognised. He was sure that Mr. Bonner had 
made no complaint, he had only desired to have information, and he thought 
that what the Chairman had said had satisfied him. 

The motion was carried unanimously. | 

Mr. COLE afterwards proposed a vote of thanks to the Chairman and 
Directors. | 

Mr. BONNER seconded the motion, which was carried unanimously. 

The CHAIRMAN : I am very much obliged to you for this vote. It is 
very gratifying to come here now, after our troubles are over, and to 
receive the hearty support of the shareholders. It is right for share- 
holders to ask for any information they may desire, as Mr. Bonner has 
done. We all appreciate the kindness of the remarks made. 


Electric and General Investment Company (Limited). 


The eighth ordinary general meeting of the shareholders of this Com- 
pany was held at Winchester House, Old Broad.street, last Friday, under 
the presidency of Mr. George Herring. 

The SECRETARY (Mr. J. Cecil Bull) having read the notice calling the 
meeting, the report was taken as read. 

The CHAIRMAN said : We have endeavoured to make our report quite 
clear to all the shareholders, but it may be as well that I should go through 
the balance-sheet, and make it, if possible, still clearer. The capital remains 
asit was. The next item of “Ordinary Shares Reserve Fund” has been 
ear-marked in this way—securities have been transferred from the Com- 
pany, placed in the names of trustees, and will be held for the benefit of 
the Ordinary shareholdera only. The trustees will receive the dividends, 
and perhaps, when occasion occurs, sell the securities, and the amouut so 
received will belong to the Ordinary shareholders on/y. The following 
item is Provision for contingencies,” as to which I shall have to say а 
few words later on. The entry of “Sundry creditors” principally consists 
of money deposited with the Company for a specific purpose. The item 
of “ Unclaimed dividends” speaks for itself. Turning to the other side 
of the balance-sheet, the first item is the “Investments at cost. We 
commenced by entering these investments in this way, and we have 
continued to do во, believing it is better than to value them at the end 
of each year. I may tell you, however, that these investments at cost 
are well worth that money. The item of “Sundry debtors” appears to 
be rather a large sum, £18,732, but as a matter of fact £17,500 of this 
is a mere matter of book-keeping, and the rest of the sum is all good. 
The “Cash in hand and at bankers" speaks for itself. 

Turning to the “ Profit and loss account,” I do not think that an 
shareholder can grumble. To make a gross profit of £15,000 on a paid-up 
capital of £20,000 must be considered as very good. Deducting the 
general charges, the £15,000 is reduced to about £15,000. Of that amount 
we have carried £5,000 to “Contingencies fund,” and we divide £8,000 
among you in dividends. - 

Now, going back to the Contingencies fund," I want you distinctly to 
understand one thing: As а rule such a fund is formed under an idea 
that it is in anticipation of some probable loss. In this case that is not so. 
What your Directors feel, is that this is a company whose business is 
not certain—that is to say, it is not regular. We may have some very good 
business offered to us this year, or we may not. Therefore, as we pay you 
the very handsome dividend of 25 per cent., we think we are justified in 
placing а certain amount to contingencies, and for this reason: At the 
present moment we are in receipt, from various sources, of almost sufficient — 
—I think I may say quite sufficient to pay our outgoings ; but should 
we undertake no new business during the current year, there would be no 
dividend, except for this contingencies fund. I hope the shareholders will 
understand that this step has been taken entirely in their interests. If we 
were to divide right up to the hilt, it would be more advantageous to the 
Board as regards their remuneration. | | 

I do not wish to detain you, but there is a little bit of boasting whith 
I think we ought to indulge in. I hold in my hand the original prospectus 
that was issued in 1890, and it reads rather laughably now. 

To obtain money for this Company we set out certain reasons or clauses 
in the prospectus, and clause 6 was as follows :—'' There is now consider. 
able activity in the introduction of electric lighting both at home and 
abroad, and it is not too much to say that there is scarcely a town of 
any importance in which the question of adopting electric lighting is not 
receiving attention. According to Major Marindin’s report to the Board 
of Trade, the science of electric lighting has now reached the point at 
which а supply can be made which will be of very great benefit to: the 
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public, and that power of obtaining this supply should be within the reach 
of all persons who may require it.” 

That was about seven ү ago, and at that period it is perfectly evident 
that there were no supplies for those who required them. You see the 
vast alteration now in that state of things. Now for the little boasting. 

When this Company started, our first effort was to bring out the City of 
London Electric Lighting Company. At that period every capital in 
Europe was lighted by electricity except the biggest capital, the City of 
London. We were obliged to do this by a pioneer company, which was 
principaly taken up by our friends, We then turned the pioneer company 
into the present City Company, and in doing во we had again to fall back on 
our friends. It was not until much later on, that the general public began to 
be educated, and to understand what a good thing this City of London 
Electric Lighting Company was, but then, as is usual with the public, people 
did not object to give—and they give now—£24 for an original £10 share. 
It was plain sailing when once the public came in. 

Afterwards we started the County of London and Brush Provincial 
Electric Lighting Company, with a similar result. The public did not 
respond, but again we and our friends came forward, and the public came 
in afterwards, and now the shares of that Company, which were iesued at 
£10, are being bought freely at £13, and that too before a dividend has 

been paid, because it is absolutely impossible to pay one until à com- 
pany is in working order. | 

The next company we started was the Pioneer British Electric Traction 
Company. That we turned in the past financial year into the present 
British Electric Traction Company. I do not think we shall have to wait 
quite so long for that to arrive at maturity. - My hope and my belief is that 
that will progress faster than any other, and I think that if I live a few 
yeara and remain your Chairman, I shall be able to point with great pride 
to the British Electric Traction Company. 1t is not dealing with an 
unknown experiment—it is a thing that has been proved, and over 
, $50,000,000 has been put into this same traction business in America. 
It has also been proved and been of great success in Germany, and I have 
no doubt in my own mind that when it gets into good working order here 
it will be just as brilliant а success, 

We were also able to render assistance to the Electric Construction 
Company in placing their affairs on a flrm, substantial basis, and that 
Company is now equally successful This Company has succeeded in 
placing these companies before the public, and the publie themselves 
are the richer, for they, as a rule, generally lose when these things are 
taken in hand. In these cases they are great gainers, and we have the 
satisfaction of saying that by what we have done in connection with 
these companies, we have contributed a great impulse to the electrical 
industry. I therefore hope that you will be as proud of belonging to 
this Company as we, your Board, are of having been pioneers of all 
this electrical enterprise. I will not detain you any longer, but will now 
. move— 

“That the report of the Directors and the statement of accounts to May 
81, 1897, with the provision for contingencies and the appropriation of the 
; гипо profits as proposed, be, and the same ате hereby recei red and 

t Pda "nv. 

Mr. J. B. BRAITHWAITE, Jun. : I have great pleasure in secondiog 
the resolution, and, as supplementing what the Chairman has said, I may 
point out that we have always tried to give our sharebolders the oppor- 
tunity of securing a double benefit. In the first place, the business we 
have done has benefited them as shareholders in this Company, and we 
have always made it a point to secure to them the opportunity of sub- 
scribing on the most favourable terms to the issues we have brought out. 
Thus every shareholder had the opportunity of subscribing to the City of 
London Company at par, whereas the £10 shares to day are quoted at 
. £24. Every one of our shareholders had the opportunity of subscribing 
to the County of London and Brush Provincial Company, whose £10 
shares are to-day £15. Every shareholder also had the opportunity of 
: Subscribing to the British Electric Traction Company, and their £10 shares 
are to-day quoted at £12. The shareholders, therefore, who have had any 
measure of confidence in their Directors have, no doubt, done extremely 
well. by the various companies. which this Company has promoted, in 
, addition to the benefit they have derived from being shareholdera in this 
Company. | À 

The CHAIRMAN : Before I put the resolution I may say that I omitted 
. to state one point which I desire to mention. This Company in 
bringing out companies has always considered the welfare of the public, 
and to prove what I am saying I hope that no shareholder present or absent 
will think that all the profits we are distributing are made out of the 
‚ promotion of companies. That is not the case. It is perfectly true that 
we receive a legitimate profit for this work, but it is also perfectly true that 
the bulk of that profit is made in this manner—we never bring forward a 
company unless we have sufficient faith in it to take a part of the 
shares in the undertaking. Thus itis that the greater part of your profits 
has been reaped by the fact that the companies which we bring out or 
take any interest in are of such a nature—we are во firmly convinced of 
their goodness—that we take a large holding in them ourselves. In this 
way we have reaped double the profit we might otherwise have had. 

The CHAIRMAN then put the resolution, and it was carried unani- 
mously. Continuing, he said, I do not think I need say a single word 
about the next resolution, which is— . 

* That a dividend at the rate of 40 per cent. per annum Sor the half-year 
ended May 31, 1897 (making with the interim dividend at the rate of ten 
per cent. per annum, paid, for the six months ended November 31, 1896, 25 
per cent. for the year), be und is hereby declared on the capital paid up on 
the Ordinary shares. That a dividend of £30 be and is hereby declared on 
each Founder's share for the year ended May 31, 1897. That the respective 
dividends be puid on July 3, 1897.” : 

Mr. EMILE GARCKE seconded the motion, which was carried 
. unanimously. 


The CHAIRMAN afterwards proposed the re-election of the retiring 
Directors, Mr. J. B. Braithwaite, juur., and Mr. Emile Garcke. 

Mr. B. H. VAN TROMP seconded the resolution, which was carried 
unanimously. | E 

The retiring auditor, Mr. George T. Rait, was afterwards re-elected, and 
the proceedings then terminated in the usual manner. 


Electrical Power Storage Company (Limited). 


The eighth ordinary general meeting ‘of this Company was held yester- 
day at the Company's offices, 4, Great Winchester-street, under the presi- 
dency of Mr. John Irving Courtenay, Chairman and Managing Director. 

The SECRETARY (Mr. J. W. Barnard) having read the notice calling 
the meeting, ` 

The CHAIRMAN said: Gentlemen, you will have seen from the report 
that the free balance, including the amount brought forward from last 
year, amounts to £4,485, out of which the Directors recommend a similar 
dividend to that of last year, viz., 5 per cent., after payment of which we 
shall carry forward £242. I am glad to be able to inform you that our 
buildings, plants and tools generally were never in such good condition as 
they are to-day. We have spent on their maintenance, renewal and 
repair during the last year £2,048, and you will see that we have in addi- 
tion expended £526 on new plaut. The number of plates sold during the 
year shows a marked advance on the sales of any previous year, thua indi- 
cating to some extent the importance of the goodwill of the Company's 
business The policy of your Directora is, and has been, to strengthen the 
position of the Company as much as possible from time time by the 
acquisition of new patents and improvements in secondary storage batteries. 
The new Faure-King accumulator is receiving the favourable consideration 
of a large number of buyers, and we have on hand, among numerous other 
orders, contracts for this class of our manufactures for the electric supply 
stations of the Corporations of Belfast, Aberdeen and Dundee, and 
have already secured important orders for these batteries for motor 
car propulsion. This latter business, of which a good deal has 
been expected during the last two or three years, does not at 
present show much actual progress, but you will be interested to 
learn that the electrically propelled dog-cart built by the Electric 
Construction Company, exhibited at the Crystal Palace, and which 
received the special commendation of the judges in the Engineer com- 
petition, was equipped with & Faure-King battery capable of running 
the vehicle 25 miles, a figure which represents working at twice the dis- 
charge rates given in our price list. In my opinion this is a very hopeful 
departure, because I am confident that the bsttery can be kept charged 
and properly maintained as new for a much less sum than it costs to fodder 
and attend to a horse, aud we hope our friends the Electric Construction 
Company will push the construction and sale of such vehicles. Referring to 
the general demand forthe new Faure-King accumulator, I can say that if we 
had not taken the new premises as mentioned in the report we could not 
have executed the orders with such promptitude as ie now possible. In regard 
to the recent debenture issue, I may state that all the debentures we 
desired to issue were quickly subscribed. It now remains for me to call your 
attention to the effects of competition in our business. . At present there 
are from 10 to 12 firms advertising themselves as manufacturers of accumu- 
lators in Great Britain. As is evident from this fact, competition is of the 
severest character, and the margin of profit is now so low that I doubt 
much whether some at least of our competitors can succeed in making 
both ends meet at the prices which they are quoting. And thia brings me 
to one point which I think has not been sufficiently ventilated-—that is, 
the demand for personal sureties for duly carrying out the contracta made 
by corporations and companies wherever there are large contracts to 
be dealt with. "This Company has always given really effective 
guarantees for the carrying out of these contracts, but I do 
not see how the class of guarantee, say for five or ten yeara, I hear of ав 
being given, can possibly be considered as an effective guarantee. "This is 
a most important point, and is worthy of serious consideration by the con- 
sulting and acting engineers, whose business it is to safeguard the interests 
of their respective companies or corporations over a term of years. 
While, therefore, I am able to congratulate you on the continued success 
of the Company, I can assure you that it is a success which has been 
hardly earned, and that the business now requires more than ever the 
most unremitting attention, not only as regards details and intricacies of 
manufacture, but equally so in commercial details. I now beg to move 
the following resolution — | 


“ That the Direotors Report and Balance-Sheet to May $1, 1897, be and 
ате hereby approved and adopted, and that a dividend of 5 per cent. on the 
paid up capital be declared payable forthwith.” 

Sir DANIEL COOPER, Bart., G.C.M.G., seconded the motion. 

Mr. JAMES W. BARCLAY inquired whether he understood that the 
provision of £2,048 for maintenance, renewals and repairs had been made 
out of revenue, 

The CHAIRMAN : Tes, it has all been paid out of revenue. He then 
put the motion, which was carried unanimously. Continuing, he said : I 
now move the re-election of Mr. Frederick Green as a director. 

Mr. BARCLAY seconded the motion, which was carried unanimously. 

On the motion of Mr. FRANK KING, Mesars. James Meston and Co., 
chartered accountants, were re-elected auditors to the Company. 

Mr. BARCLAY proposed a vote of thanks to the Chairman and Directors. 
The report they had presented to the shareholders must be considered as 
very satisfactory in these times, and he had very strong reason to believe, 
from what he heard of the progress of the business in the current year, 
that the Directors would be able to submit an even more satisfactory 
report on the next occasion of their meeting. 

Mr. KING seconded the motion, which was carried, 

The CHAIRMAN ; Gentlemen, on behalf of my colleagues and myself 
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I thank you. I hope that we shall next year submit a atill better report, 
but I find that shareholders are satisfied with something in the neighbour- 
hood of 5 per cent. 

Mr. BARCLAY: If they are sure of it. 

The proceedings then terminated. 


India Rubber, Gutta Percha, and Telegraph Works 
Company (Limited). | 

А half-yearly general meeting of this Company was held at the 
ашшы Hotel, E.C., yesterday (Thursday), the Hon. Н. Marsham 
presiding. 

The SECRETARY (Mr. T. J. Lloyd) read the notice convening the 
meeting. 

The CHAIRMAN said: The custom of calling you together at this 
period of the year is to submit for your sanction the payment of an 
interim dividend, and I beg to propose that the usual amount be 
paid for the last six months. With the exception of the sub- 
marine cable department, the Company's works at Silvertown and 
Persan have been fully employed. In certain branches we have been 
obliged, in order to meet the ever-increasing volume of business, to 
work longer hours than we consider advisable. To minimise this and to 
keep abreast of the times, we are continually extending and altering our 
machinery and increasing the number of our workpeople. We now find 
employment at Silvertown for 2,700 and at Persan for 550, or a total, if we 
include our agencies, of about 5,500 hands. The general business during 
the last six months is higher than during the corresponding period of 1896. 
The price of raw material has been higher, and competition is very keen. 
Our cable steamers, “ Dacia” and “ Buccaneer,” have been employed on 
hire by other companies, and the “Silvertown” has sailed recently, also 
on hire, to assist in laying the new North Atlantic cable. I now move the 
payment of an interim dividend of 24 per cent., or 5s. per share, free of 
income-tax. 

Mr. SILVER seconded the motion, which was carried, and the meeting 
terminated, 


CITY NOTES. 
— 

MEMORANDA.—Bank rate, 2 per cent. (May 13, 1897). Price of silver 
2711d. per oz. (July 8). Consoles (24 per cent.) 1128—1124 for money, 
1129—1121 for account; 24 per cent. 1048—1048 (July 8). Stock 
Exchange Settling Days: Stocks and Shares Continuation Days, July 13 
and 27; Ticket Days, July 14 and 28; Pay Days, July 15 and 29; Mining 
Share Carry-over Days, July 12 and 26. 

BRITISH INSULATED WIRE COMPANY (LIMITED).—We understand that 
the recent issue of Preference and Ordinary shares in this Company was 
very well received. The amount required was subscribed three times over. 
The first batch of letters of allotment and regret has been sent out. 

BRUSH ELECTRICAL ENGINEERING COMPANY (LIMITED).—A petition 
has been presented to the Chancery Division for an order confirming the 
special resolution recently for the reduction of the capital of this 
Company from £750,000 to £660,000. The petition will be heard by Mr. 
Justice Stirling on the 31st inst. 

CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this rail- 
way for the week ended July 4 were £1,031, against £881 in the correspond- 
ing week of 1896, an increase of £150. 

CUBA SUBMARINE TELEGRAPH COMPANY (LIMITED).—The traffic 
receipts of this Company for March were £4,197, against £6,517 in the 
corresponding month last year. 

EASTERN TELEGRAPH COMPANY (LIMITED).— This Company announce 
that, subject to final audit, the accounts show, after placing about £120,000 
to reserve, a balance available sufficient to pay the fixed dividend of 3s. per 
share (at the rate of 6 per cent. per annum) on the Preference shares, 
less income tax, and a final payment of 2s. 6d. per share with & bonus 
of 3s. per share, both free of income tax, on the Ordinary shares, making 
with previous payments on account a total distribution of 64 per cent. 
on those shares for the year ended March 31, 1897 last. The transfer 
books of the Company will be closed from the 14th to 22nd inst. inclusive. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM- 
PARY (LIMITED).—The interest on this Company's Four per Cent. Mort- 
gage Debenture Stock for the half-year ending 3lst inst. will be paid by 
warrant on Aug. 5 next. The Stock Register will be closed from the 28th 
to the 31st inst. inclusive. 

EDISON AND SWAN UNITED ELECTRIC LIGHT COMPANY (LIMITED).— 
The Four and a-Half per Cent. Debenture Stock of this Company has now 
been redeemed. We are informed by the Company that the £90,000 Four 
per Cent. Debenture Stock recently issued has been subscribed. 


ELECTRIC CONSTRUCTION COMPANY (LIMITED).—-The transfer books 
of the First Mortgage Debentures of this Company are closed from the 
8th to the 14th inst. inclusive. The Directors recommend a dividend for 
the eleven months ended May 31 at the rate of 6 per cent. per annum, 
half payable on 31st inst., and the balance on Feb. 1 next. 


ELMORE8 GERMAN AND AUSTRO-HUNGARIAN METAL COMPANY.— 
Ап extraordinary meeting of this Company waa held on Tuesday to discuss 
resolutions to reduce the capital of the Company from £250,000 (in £2 
Preference and Ordinary Shares) to £162,981, in 50,000 Preference shares of 
£2 and 62,981 Ordinary of £1 each. The readjustmenta invo'ved in this 
reduction of capital as to the ranking of ehares for dividend (if any) 
are soinewhat complicated. The story told by the Chairman (Mr. J. 
MacFailan) was to the effect that the Directors had financed the Company 
for the past two years and had worked for half their legitimate fees. 
The various resolutions were adopted. 

EVERED AND CO. (LIMITED).—The Statist of July 3 contains an appre- 
ciative notice of the investment value of the shares in this Company. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 4th inst. amounted to £1,416. The amount 
for the corresponding week last year was £1,286. Increase £130. 


NATIONAL ELECTRIC SUPPLY COMPANY (LIMITED).—This Compeny 
has presented a petition to the Chancery of the County Palatine of Lan- 
caster for an order confirming the recent resolution of the Company 
reducing the capital from £54,750 to £39,693. 15s. The petition will be 
heard before the Vice-Chancellor on Aug. 9, at Manchester. 

OKONITE COMPANY (LIMITED).—Official notice is given that Mr. Justice 
Stirling has made an order confirming the special resolution recently 
passed by the shareholders of this Company reducing the capital from 
£340,000 to £320,000, 

THOMAS PARKER (LIMITED).—The annual meeting of the shareholders 
of this Company was held at the works, Wednesfield-road, Wolverhampton, 
on Tuesday, Mr. С. Т. Mander presiding. The Chairman, in moving the 
adoption of the report, said that the Company was in a prosperous con- 
dition. Their annual turnover was large, and they had done so much 
business in the past that it had become necessary to increase the works 
room and machinery by 50 per cent. There had been a greater turnover last 
year than in 1895-6, but owing to the congested state of the engineering 
trade they had not been able to get in all the tools they had ordered. It 
was proposed to pay 7 per cent. dividend, and they could have paid 
more, but as they only paid 5 per cent. last yer it was considered 
better not to increase the dividend too rapidly lest they might have to 
reduce it later. After putting aside about £3,000 for patterns, machinery 
and other matters, £1,167 was carried forward. Mr. T. Parker seconded 
the motion, and remarked that the value of the orders in hand was as 
much as the whole of the turnover for last year. When the extra plant 
was laid down they would be able to turn out а much greater amount of 
orders. The whole of the preliminary expenses had been written off. 
The motion was agreed to, and the dividend of 7 per cent. ordered to be 
paid. The Chairman announced that it was intended t» call up the 
balance of capital so as to reduce the debenture capital. 


STOCK EXCHANGE NOTICES.— Application has been made to the Stock 
Exchange Committee to appoint а special settling day in, nnd to grant a 
quotation to the further issue of 10,000 Ordinary shares (Nos. 80,001 to 
99,000) of the City of London Electric Lighting Company (Limited), and 
the further issue of 130,766 5 per cent. non-cumulative Preference shares 
of the National Telephone Company (Limited). 

SUBMARINE CABLES TRUST.— Notice is given that on and after the 15th 
inst. the sum of 10s., balance of the coupon due April 15 last, will be paid by 
Messrs. Glyn, Mills and Co., 67, Lombard-street, E. C., between 10 a.m. 
and 2 p.m. Coupons should be left four clear days for examination. 
Notice is also given that new sheets of coupons are ready for delivery, and 
certificate holders who have not already applied for same may obtain them 
on application at the office of the Trust, Winchester House, Old Broad- 
street, E.C., on production of certificates. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Compeny's traffic receipts for the week ended July 2 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company (Limited) were £2,013. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated amount of the traffic receipts of this Company for the half- 
month ended June 30 is £2,262, against $2,585 in the corresponding 
period of 1896. 

YORKSHIRE HOUSE-TO-HOUSE ELECTRICITY COMPANY (LIMITED).— 
The Directors of this Company announce an interim dividend on the 
Ordinary shares at the rate of 5 per cent. per annum for the half-year to 
June 30, payable on the 21st inst. The transfer books of the Company 
will be closed from the 14th to the 20th inst. inclusive. 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


BUSINESS рона 


E DIVID DuRING WEEK 
А Ехо DUR ENDING JULY 3. 
ELECTRIC RAILWAYS ane TRAMWAYS. s. d. Highest | Lowest 

£19,126 A10 8/0 | Oentral London Ordinary —................ Xd 10 10} 10 17 3 June and December ав T 
143,106 10 1 j Do. (€6 paid) 6 „ „„ %% „%%% %%%%%⁶ßꝛꝗß вео, l 51 3$ b 2 17 8 9 L] е - 

Stock 13Z% ми юш London Raflway Con. Ordy. .. .. .. 53 60 69 61 211 8 | January and Inly Р 61 604 

8.419 25 2 C eL oem une аза ін и 15) 16 15) 16 836 » » T T 
185,701 | Stock 47 Do. 4% Perpetual Debentur „= ==- 157 182 187 189 217 7 | May and November m " 
54,000 10 9/32 | Waterloo and e e XU 10. 11 1 iW 2 2 8 | June and December 10 - 
37,500 10 82 |l Overhead Railway Ordinary . ———- 12 12 12 1 2 6 0 | February & August T - 
28, 000 4 Do. Debentare oen ---- 1: 111 110 113 811 6 January and July - E 
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ELEOTRIOAL COMPANIES' SHARE LIST. 


PRESENT | AMOUNT| LAST PREVI 
AMOUNT.| , OF | DIVI NAME. | уник Prim | Weduesday, | CENE. D р 
ARE. | DEND. , : IVIDEND DUR. 9 WEEK 
i JUNE 3^, July 7. YIELDED. ENDING JULY 8. 
2023, 90 Stock | 126 CRAPHS £04. 
23,088,020 Stock M kon gg PUER ———— 54 57 51 57 | 418 6 | Feb, May, Aus. Nov "- — 
£3,038,020 Stock 5/0 Do. Deferred CP %% өл ж. e "mo e m m má o 100 101 199 1» 6 6 0 x | $^ { 110} 9 
£149,900 £100 +2, * African Direct T CCC 103 11 104 10} n n 10 si 
29250 000 10 African Direct Telegraph (Rod) ... . . vd 100 104 99 103 317 8 | January an і 93 
130,000 10 3/0 VC 5 в 5 6 uary and July .. = * 
{ TP: 14 15 1 13 T A — 
e йй сю ош ny | BP ош | $15 $ занганд Веза) о | - 
9, Jaap than «d de. dh 170 175 ee =. 
ык? i^ 44 бы а n 62 рег Cont. Debenture Stock ........ vl| 103 107 1003 А - u : Jan., Apr., July, Oct. "n ili 
"=з c! III 9 10 u 9 _ 
IEEE | ab тышкы SOI") ою ю | ш ю [Боо [нынын | = | + 
тено канона на ео оа оа TTET 8 4 n U — - 
400.600 P. nt ре тч рег сец Cumulative Preference .... 91 100 of 10 ‘ u 1 April and October .. Я ^ 
e MEE UN ЖЩ Ж riu mme! |! 
Eas ооа оа но оо шо а н е 10 5 Дап. “OF 
70,000 £10 8 n" diae Gant. Cumuletive расе о" 17 174 17 174 3 + r an., Apr., July, Oct. 8 9/7. 
£1.302.615| Stock 4 k cma per Cent. Cumulative Preference .... 18 19 18 19 8 5 0 n n š 17 
990 | £100 5 ‘ De 4 per Cent. Mort. Debenture Stock (red)) 128 181 198 131 8160 | May unt Nod 183 18 
250,000 и | аара DUUM IE. sr ИР. Иб 103 106 414 9 | February * E x: 
"m Tg - 3 Do. A per Cent. Debenture Stock ........-. к an at ate 4 * А эсш Apr., July, Oct. n 174 
2120.30 100 s? \*mesternand R^ (Austin. Gov. Sub.) Debs. 1900 xd) 101 105 9) 103 45 1137 cy & August 31 — 
£300,000 100 4 3 ego г. . —— pa pens, Моск. Dab. AUF xd} 101 105 99 103 21 1 uary and July .. ә» m 
£200 000 £25 4 * е o n ures, s... .. s.» 105 108 105 1 8 n "n . — 
180,227 10 2.6 Globe Telegray аслие асару DEI TION. | done 110% $12 9 M eat — —.— 10% а 
180,042 10 6» Do 6 p an rust ‚— E * 11} 114 1'} 113 8 18 9 J ovember Di 
109,000 109 500 ао Е сеу —— 17 17h 17 171 22 an., Apr., July, Oct. 7. 2c 
Š of Copenbagen ................ = 5 о . ‹ " EL .. e 
410000 | 100 | 8% |" Do . ш | ш ш | 4is 7 | Мае Boptember 14 | 7 
. : E22 eee ee ee ee eee ee 9 e m r -- 
2 10 4 London Platino-Brazilian 6 per Cent. Debs., 1921. 107 110 107 120 б Н 1 Мау 7 КА к: 
Ие... p d. LE рма Та IX Qua Doa (ed) iii si) i. 100: | 15 t9 | sis S Juan омана) os 2 
b £100 fure о sus Gaias Truss .. ex 50s. срп. " 125 ia 1 k- а : : April and October .. 72 - 
| 0 | АЛЫ, Me. bper Genk dee a add toad | 16 2 | dame к | 7 - 
80,000 P. 2/0 oe ser ptm OA жанан ꝑ —ę—ę— тше жо x Р 101. ar 101, 4 16 2 March & September ху zx 
m ve . nt. Debentures.. «s.» == ....Х .. Бе = 
ar 10 600 West India and Panama xe e^ " Les: з 10 2 | June and December M "s 
4'660 19 5 29 6 per Cent 186 Preference ......— —..—| 10} 110 10 28 — May and November i 3 
r шр 9 10 E 5 pI п u 10) 
| Ui ay oe Pe огыр %%% LET ades] x dues 
85:139 di 18 Do. s pet Oonk Preferred Ordinary ....... A 75 at " 8 S 6 | May and November - ^ 
£382,930 Pe 19/4 Do. 4 pu чара Боно - а.а 52 „1 „„ „„ „„ оо 11 21 2 23 4 16 6 ” "n ee - 
$1,163,000 $1 000 7 Western Uni n7 | ebenture Stock ........ xd 98 101 99 102 3 — ” ” +. — 
102 £100 6 ong: a on 7% 1st Mort. (Building) Bonds 1902 101 193 104 108 IS А | June and December — = 
, . брег Cent. Sterling Bonds(red.) —..../ 100 105 10 1 6 9 8 | Feb.,May,Aug., Nov. z es 
TEL 05 61511 | March & September = A 
41,000 £5 4/0 | Chil! Telephone (full TEER 
224.850 y pa Joss 94 vu W 
28,000 y "^ EH Eras Трир Const. & Maintenance xd pi 4 " 31 S'S Ш ETET — = 
484,597 5 80 | National — elephone 6 per Cant. Preference .. 2" 2 2° j 8 0 0 8 N * - 
15 — tn зө ө 99 —Q*'4 28 „„ в N——U— ++ ~= s... е - 
e| S | ge E gususawesmbl-| 8S S 8 Sisi tee co os 
119,284 5 2/6 x п ret. y pald) .. 15 " " oe ma 
1,829,471 Stock 8 А Bo 5% 2 оваа анте 8rd Pref. (fallypaid ) 6 163 * 163 m А " " ; zm 
171,604 1 ds Oriental ure tock, 34% (red.) -G © ха 103 107 103 107 8 5 5 J » d n " 107 = . 
68,000 5 4/0 United River Plato *Bo»"'» eee ee ee ee ee ee i 3 15 6 poate ecember 16} 
£146,788 | Stock 5% Un. Bose Gu. зан Р ке ныл" Ai 4] af А: Wem Api and October.. ч 8 
° p ent. Debenture Stock (red.) . . xd 98 103 99 104 416 2 inks ana 85 oo 
£150,000 5 ах ы ELECTRICITY SUPPLY COMPANIES. 
£50,000 5 | ^ | Birmingham Bieotrio Supply (fully paid) . .. 9 7 .. — | March 
40,000 | £10 | 14/0 | City of London @ знан анон 8 И Е Са . : 
40,000 10 4 of London Electric Lighting (fully paid) ....| 231 24} 93) 94 17 e T % 
"T | olde | |, Do риште ee ро | к рга рака ы | от 
= o ed. sce a LEY 7 = .. 
20.000 : 3/6 | Charing Cross & Strand Electricity Supply Corp. P 13 114 113 14 : `2 i8 Pune and оаа е po 
67,500 | 48100 БУ Do . . 6} 6} 64 6} S o E ebruary & August 31 м 
26,000 5 9 8 : еп м е entures (red. eee ee ence ~ " * ry 
20% au | iS od r ариуну ооло cum | ia um | f f | Nee en) 3 | i 
£22,475 | £10 ei - Abe re Stock (red.) . 7 — 110. 113 MA MEE: 
І 0,000 | 10 60 County ns 1 bb Ord. (fully paid 123 13) 1127 1 TA 3 1) 8 | June and December in : — 
„000 10 ы í Seren 5 5 T i ie T 
111,000 M 2/0 A Do. issued at 2 prem. (fully paid) 143 15 143 Ы 3 17 5 | March & September 154 J 
48,050 5 X — oO Supply Ordinary Oed l3 11 2 ld 2 = " " № I 
49,900 10 © ы D oss ironic LAE жы cuir 4} "m 4 4 5 = р, 
12,500 10 etropolitan Electric Supply Ordinary ..._.... 1 і 18 d - as 
£220,000 | Stock 47 D ge hee E preok (шу pe cross] as ar 16} — Fb | 218 5 | Apriland October.. | 1 17 
6,452 1 E lodi ite Deb. Stock First Mortgage .....xd| 118 122 118 122 813 9 | Inne and Ресен EC: x 
275000 i 0 | Notting Hill Electric Ordinary .... ..... 15 16 05 16 VVT А 
eio 10 | djy [koya Кш ee 5 " 
. VO. РА 18 ort. { г „+ - — ee 
58 5 | 80 | St. James and Pall Mall Electric бейш el! чү CON „ T 
£50,000 | Stock iy s 90. 7 per Cent. Preference.... . ........... 10 11 10 11 TrA ebruary & August | 16 
67,900 б s о. 4 per Cent. Debenture Stock (red. Kd 102 105 102 105 a 4 * 2 
Westminster Electric Supply (fally paid) > А : 816 2 | June and December — Mi 
ELECTRIC MANUF ~< ee v o 15 16 15) 16} 214 7 | March & September | 16 151 
90,000 £3 11 i- ACTURING, &o., COMPANIES. | 
90,000 2 172 аз Electrical Engineering. eesse.. 14 18 11 14 
amemo юк | Му | e cej „, н ME - ч 
X] i . . па ‘ LEO — A. M 
10,000 js 44% ght um 2nd Debenture Stock (red.) PUMA" 103 197 EU 197 I e Ж 
20,000 10 ritish Aluminium Gan 1129 June and December T i 
200,000 1 Do. 77 Cumula ive Preference EA E са | .. 
28,180 5 9% Castner-Kellner Alkali Co. (168. paid) .......... Qm a А Я F 8 E с: 
25250 | 100 | 6х | Do “ty . nos | = lA | = 
1 d ә 2 age Debentures (red.). . 5 3 ^ 2 F as 
17,139 ee wes ya a А" Swan) (£3 pad) 2 E eh p? 5 7 6 | January and July . БА và 
£220,000 Btock Do. ( e5 M ² A нда аг 34 44 3 X February & August 23 21 
r . E T , i " 
Ast | 2 77 "Do. А ано 2 > 11 3 di 2 $14 1 | February & August r E 
, T rei. es en < 0 . 
10,000 Ё- р иеа кетү Copper Depositing _...__.... 2% 34 2 11 D 8} 31 
3,000 10 7/0 ee “ еу'в Сетара Works Ordinary .... 19 90 181 19 -- E © * 
250.000 Stock nme m. pana ent, Preference ............. TM 18) 193 184 19 3 E, 7 | February & August 193 — 
260600 410 | 150 | India Rubber, бана Perche а ге Stock (red.) .. 109 118 108 113 8118 " 8 чэ ж 
87,850 12 405 forse ы ы Mortgage Debentures (red.).. — iot 1005 S 1055 4 1 0 Т Ж ET } 2 
£150,000 100 БУ |= етар Б xy rig and Maintenance ...,.... 7 40 37 4) ^ 10 D Marca & September | T = 
22,500 | £5 3/6 urinate e 8 Bonds (red.] 1899. «d 104 107 102 105 4 15 March and July. 372 ba 
22,500 &5 8/0 Do ne NION Ordinary ss аьаа. 8} 8 8 8 3 | January and July E ad 
100,000 Stock 447 20. A rotg Preference.,........... | 7} 1 - 71 : 1 о April and October.. - ^ 
: ort. Deb. Stock (fully paid) | 105 107 105 107 441 ^ P 8 = 
May and November | — = 


In calculati 
alculating the yleld on this security, allowance has been made for accrued Interest, but not for redemption, 
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BRUSH INDUCTOR et 
ALTERNATOR A s 


(MORDEY'S PATENT). 


DURABILITY GUARANTEED. 

NO MOVING COIL WHATEVER. 
HIGH EFFICIENCY. 

PERFECT PARALLEL WORKING. | 
WILL STAND SHORT-CIRCUITING. © 


8,898 a 


The Leading Machine on the а ЕЭ. 
Oentinent. v, == 


Large Orders in hand for English `) — 
Stations. M 


Send for Lists to— 


THE BRUSH ELECTRICAL ENGINEERING й, Ltd. томюом, в.с.' 


THE ELECTRICAL and GENERAL ENGINERRING If You Want 
COLLEGE (PENYWERN HOUSE). A PLATING OR DEPOSITING PLANT 


84 4, Penymern Road, EXHI COURT, . CARL OPPERMANN, 


Principal: G. W. de TUNZELMANN, B. Sc., M. l. E. E. 
Senior Instructor: C. CAPITO, M. . E. E., M. l. M. E. 2, Wynyatt Street, Clerkenwell, E. O. 
. LIGHTING AND PLATING DYNAMOS IN STOCK 


RETENIR LABORATORIES, DYNAMO BOOM STEM ENGINE Algo all REQUISITES for PLATERS, including Anodes & Chemicals, 


ENGINEERING WORKSHOP with MAOHINE TO 
PATTERN SHOP, &c. SEND STAMP FOR PAMPHLET AND CATALOGUE. 


650 Pages; 200 Illustrations, Scale Drawings and Folding Plates; and over 80 Tables of Engineering Data. 
Price 12s. Gd. Abroad 13s. Gd., post free. 


MOTIVE POWER & GEARING 


FOR ELECTRICAL MACHINERY : 


A Treatise on the Theory, Practice and Cost of the Mechanical Equipment of Power Stations for Electric 
Supply and for Electric Traction. 


By E. TREMLETT OARTER, G. E., . J. E. E., & O. 
“THE ELECTRICIAN " PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, LONDON. E. C. 


Price 1s., post freels.3d. Annual Subscription, 12s. ва. p post ost free, abroad 14s. 


“THE ENGINEERING MAGAZINE: 


Au American Monthly Periodical, having an extensive sale and containing popularly- written critical articles on Electrical Engineering and Social 
Subjects by leading writers. 
CONTENTS OF Ыыы JULY ISSUE (No. 4, Vol. XIII.). 
THE UPBUILDING OF A MARINE CARRYING-TRADE-—John Соат ARRA RELATIONS OF THB STBELSKELETON BUILDING 
THE PARIS e AND THE BUILDING OF TEMPORARY STRUCTURES— . H. Kimbs 
.8 GROW TH & DRVELOPMENT OF THE STEEL RAIL IN AMERICA —H. G. Prout. 


CHARA ACTERISTIC AMERICAN METAL MINES—Titus Ulke. ELE uis Bell. 
CAUSES AND PREVENTION OF WATER FERMENTATION—Samuel McElroy. THE ECONOMY OF THE MODERN ENGINE une Баг Kidwell. 
THE PATENT SYSTEM AS A FACTOR IN NATIONAL PROGRES3—W. C. Dodge. | THE BUSIEST CANAL IN THE WORLD—W. P. Kibbee. 


European Agent: GEO. TUCKER, Publisher, THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd 
SALISRURY COURT, FLEET STREET, LONDON, E.C, 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND. ITS GENERAL 
„ 
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EASTERN aaa COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 


EN TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to — Portugal, Gibraltar, Malta, Egypt,Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 

. Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
.Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 


By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seycheiles, Mauritius, 
and Manila. „„ 


| Telegrams should be sent from the Company's Stations— 
LONDON-—1!, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 448, STRAND, W.C. 


‚ MANOHESTER—20, Brown Street. LIVERPOOL—K18, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, by er Salonica, Smyrna, Chio, 8 ere Rettimo, Oanea, Sitia. 
. Rhodes, Trieste, Corfa, Zante, Patras, бошо аш er оша, anta 08, Andros, Ze Zea, and 
e Gree 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


пале = VIA EASTERN,” Ea 


| Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
87, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES MARSEILLES. 
Winchester House, 50, Old Broad Street, E. O. By Order, GEORGE DRAPER, Seorctary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL NIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECTED WITH 
INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 
MENTS, OHINA, MANILA, COOHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
OALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 


The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


essages are accepted ab the Company's Offices— 
LONDON : 18, Old E Broad Street, E.O, 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E. C. 
LIVERPOOL: African House, 6, Water Street. 


MANOHESTER: 60, Spring Gardens. 


Where receipts are ) given gratis for the charge made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Vis.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company’s Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., Б.О. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


side ANY COLOUR OR TINT. Siva caas е 
MIXED. reg AT ANY TIME. a SHI илм, YACHTS rid ош LAMP. P and lectrio), 
and for ALL PURPOGES where a band’ and washable surface is essen Has stood д ears of rough wear 
THE INDESTRUCTIBLE PAINT resiste i. edlen (d 10S and cia: FCC Gas Tanks, &c 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFBOTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, ёв. 
BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION "ы damp Walls 


тела decay апа eee 3 Weatherproof Stone, Marble, Brick, Cement, Plaster, ас, The only solution used on OLROPATRA‘S NEEDLE 


'"ЎНҮМ 30 v1 


which has n preserved by it 


THE PAINTS and tho SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: '' WEATHERPROOF LONDON.” 


EPPS’S COCOAINE. Duncan Wallet and Co., 
5, 
QOCOA-NIB, EXTRACT. Shippers of Wines, Spirite, Teas, Ooffees, Go, in Bond. 
The choicest roasted nibs (broken up beans) of the natural Ci 114, FENCHURCH STREET, LONDON, E. C. 


4 т being subjected to powcrful hydraulic pressure, give f rth thei eir 
excess of « il, — for ute a finely favoured powder“ Cocoaine,” Special Arrangements made for supply of Telegraph Stations & Cable Steamers abroad 
a product which, when prepared with boiling water, “a the con- Messrs. D. W. & Co. su ply Provisions nid Ponad ihe RASTHEN ELBTEDN 
sistence of iea, of which it is now, with many, beneficially ta sking of several Companies, also to VARIOUS STATIONS of the EASTERN, EASTERN 
the place. Its active principle being a gentle nerve stimulant, AND SOUTH AFRICAN, and EASTERN EXTENSION, AUSTRALASIA, AND 
supplies the needed energy with iut unduly exciting the system,— CHINA TELEGRAPH COMPANIES, and are prepared to execute orders 
Sold only in labelled Tins. favourable terms on shortest notice. Telephone No. 502 S Avenue: 


KIRKALDY’S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION C0.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 
LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs, LAMPORT & HOLT, Messrs. MILBURN A CO., Ir. V. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels. Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, Weis GARFORD ST., LONDON, E. 


TELEGRAPHIC ADDRESS: KIRKALDY LONDON.” 


: COLEOPATRAB NEEDLE .- 
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THE EASTERN & SOUTH AFRICAN TELEGRAPH COMPANY, ш. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, boren, ^о 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


ж — 0 6 6 6 6 6 6 66 60 0 00 


Tae above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 
SOUTH AFRICA. 

CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL. 


EAST COAST. 
ZANZIBAR, SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay) MOMBASA, 
BAGAMOYO. DAR-ES-SALAAM, ' 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE, BOLAMA. GRAND BASSAM. 
A. А KOTONOU (Porto Novo). 
5 PRINCIPE, GABOON. 
° S. THOME, WHYDABH. 
BRASS. LOANDA. RMAN 
BONNY. BENGUELLA. GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS: 


Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, E.O 


H. E. PLANK, Secretary, 


Company, 


GEORGE DRAPER, Secretary, 
Arsican Dinnor TarzezAvs Company, Eastern anp Noura ÀFRICAN TELEGBAPB 


J. CAMBROOK, Secretary, 
Wast Arzican Tutzcxars Company. 
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THE WESTERN « BRAZILIAN TELEGRAPH 00, Irm. 


"HE &bove Companies conneot the Continent of Europe with that of South 

America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St, Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 


Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo, Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


8e. d. в. ё, 
Madeira — =æ —- : = ш — 1 2 Argentine Republic—All Stations —- 4 6 
баре Verde аыр сэ — ш Е : : Paraguay—All Stations Lo am x X5 ue oW d 
А T T e 0 on ous pens РЕ 
Вг aszil—P buco " ка " " m Е 3 6 Bolivia—All Stations om Ll = зав ваз ous 6 2 
Uruguay—All Stations... =. мш — — 4 6/ Pern—All Stations us ж . c. | 4 


000000 


Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of tho 
Companies, Messages should be marked “Via Eastern.” 


Вт Onpzs, 
RIOHABD OOLLETT, Scorstary, 
Валзилан Бовмамив ÜsLzona B Oo., Wincessrsz Hovis, Оьр Baoan STRRET, 
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н COMMERCIAL." 


THE LEADING ATLANTIC n COMPANY. 


BRITISH COLUMBIA 


— 
2 


Ne OCEAN 


b DERMUOA 


| THE GREAT ‘SUBMARINE AND LAND TELEGRAPH SYSTEM. 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The “ COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Paciflo Rallway Telegraphs 
for all important places In Canada, from the Atlantio to the Paciflo; the ONLY COMPANY having Lines in British Columbia. The COMMERCIAL” Company's 
Cables landing in New York City and near Boston oonnect with its OWN SYSTEM of Lard Lines, reaching all parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION “ VIA COMMERCIAL,” on ок THE COMPANY'S GLOBE TRADE MARK FORMS. 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55. & 56, BISHOPSGATE STREET WITHIN, LONDON, E. C. FREDK. WARD, MANAGER IN ENGLAND. 
BARING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


HEAD OFFICE: 253, BROADWAY, ^ NEW YORE, U.S.A. 
JOHN W. MACKAY, PRESIDENT, GEO. G. WARD, VicE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, SEchETART. ' 4 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. ! 0 8 


The LAND-LINE SYSTEM of the Co ompany in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS In MEXICO and CENTRAL and SOUTH AMERIOA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS In the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


“Wia Western Union.” honk ‘hae nite 


The Offices of the Compan 
RECEIVING OFFICES: 


40, MARK ОВ одо Е.С. 2, NORTHUMBERLAND AVENUE, E UD V W.C. | TA EHE STREET, DUNDEE. 
21, ROYAL EXC LONDON, NUR АБ, EXCHANGE BUILDINGS, LIVERPOO „GEORGE STREET, EDINBURGH. 
EOS STREET, LONDON BACEHALL еар BALDWIN ST., BRISTOL. EXCHANGK BUILDINGS, LEITB. 
INGHAM Eb n ARUNDEL ST., ' STRAND, 29, GORDON GLASGOW. 7, ROYAL EXCHANGE, BANK 8T. ‚ MANCHESTER 
DON, W.C. 10, FORSTER SQUARE, BRADFOR 1.1, SIDE, NEWCASTLE-ON-TY NE. 


— — —À zi — —— —ͤ—— . — — — — — — — 
— — — — - m — = = 
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BRITISH LI. LAMP 


CO., Ltd. 


9 4. 
к 
S % 


Accurately 
marked. 


Every Lamp 
tested. 


Economical 
in Current. 


constant in % 
Candle Power. | 
A 


"E 
BEST MATERIALS. BEST WORK MANSHIP. 


FOR SAMPLES AND QUOTATIONS, ADDRESS— 


THE BRITISH INCANDESCENT ELECTRIC LAMP СО. Ltd. 
; Works: HYTHE ROAD, WILLESDEN JUNCTION, LONDON, N.W. 
| мрою, В. „ 
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G.E.BELLISS 


SCTABRIGWED 1852. EID GE EEE. LIMITED. 


Leásam Street Works, BIRMINGHAM. 


London Office: WESTMINSTER CHAMBERS, 9, VICTORIA STREET, S.W. Telegraphic Address: BELLISS BIRMINGHAM.” 


. MANUFACTURERS OF. 


DOUBLE-ACTING,QUICK REVOLUTION VERTICAL 


ENGINES 


SIMPLE and COMPOUND, OPEN and ENCLOSED, 


ELECTRIC LIGHTING. 
INDEPENDENT CONDENSING PLANTS. 
AIR and CIRCULATING PUMPS. 


L 
E 


Speciality— 
SELF-LUBRICATING QUICK REVOLUTION 1 
ENCINES, T ^ 
One, Two, or Three Cranks of any Power. | = : 3 
"ШШШ . 2 р. Ж ; 
Before Ordering, Write for Catalogue. SEL * 
COMPOUND SELF-LUBRI TIN ICK- VOLUTI ENGINE 
THE ENGINEERING TELEGRAPH CODE USED. tions, for driving улап Seca je Dur ан "either des jet ar 


(NALDER CRAWLEY SOAMES) 


N. C. S. INSULATION TEST SET. 


Reads from 10,000 Ohms up to 20 Megohms, with from 50 to 200 Volts. 
It is а simple direct Wheatatone Bridge measurement. 
There is nothing to go wrong or alter with time. 


ALWAYS ACCURATE. 


The position of the Switch indicates the resistance direct, without calculation. Can be 
used by any workman. Weight 4lbs. Dimensions 7in. by b3in. by 4tin. 


Price £7 О О. 


GENERATOR, for use with the above, to give 100 Volts. 
Weight 8lbs. Dimensions 44іп. by Б}їп. by Sin. high. 


Price £910 0. 


The above Test Set, combined with the Bridge for measuring ordinary 
Resistances, with Self-setting Ratios, avoiding any chance of errors due to 


__ ЧЕР multiplying or dividing, 
= дыы Price £1210 0. 


Е WRITE FOR CATALOGUES ОЕ TESTING INSTRUMENTS. 


SPECIAL LIST oF STATION ENGINEERS AND CONTRACTORS INSTRUMENTS CAN BE HAD ON APPLICATION. 


— THE DAVIES MOTOR 00., Ltd., successors to 


"» NALDER BROS. & CO. 


16, RED LION STREET, CLERKENWELL, LON 


ON. 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & COULTY 


(BSTABLISHED 1550) 


Eleotrioa! Auctioneers, Vatuers, 


AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 


COUNTY BOROUGH OF NEWPORT. 


EXTENSION OF ELECTRICITY WORKS. 


The BLECTRIC LIGHTING COMMITTEE of the County Borough of Newport 
on.) are prepared to receive TENDERS for the SUPPLY and KRECTION of the 
lowing PLANT, for the Extension of the Municipal Electricity Works :— 
(The whole hound-up in one Specification, price £2 28, returnable on receipt of 
*opA-fide Tender). 
Section A.—BOILER HOUSE PLANT: Lanceshire Boilers and Fittings, Me- 
charical Stokers, Feed Pumps, Kconomiser, Electric Motor, &c. 
Section R. —3TEAM and RXHAUST PIPES, VALVES, &c. 
Section C. ENGINE HOUSE PLANT: Steam Alternators and Excitors, Ac- 
cumulators, Oil Filter and Tanks. 
Section D. SWITCH GEAR and INSTRU MEN PS. 
Section Е. -ARC LAMPS and ACCESSORIES, 
Section F.— COAL ELEVATOR. 
Section G.—ALLOWANCE FOR DAY-LOAD PLANT. 
Tenderers are at liberty to Tender for a Section. but not for part of a Section. 
The Ground Plans of Plant and Specification, with terms and conditions of Tender 
and Contract, may be obtained at the offices of Mr. Robert Hammond, the Con- 
sulting Engineer to the Corporation, Ormond House, Great Trinity-laue, London, 
B.C., on and after Friday, July 9th, on payment of €2 2s. for each copy, which sum 
will be refunded on the return of the Specification filled up with а bona-fide Tender. 
Tenders (sealed and marked “ Tender for Electric Lighting”) must be addressed 
to me at the Town Hall, Newport (Mon.), and be delivered on or before FRIDAY, 
July 30th, The Committee do not bind themselves to accept the lowest or any 


"Tender. 
ALBERT A. NEWMAN, Town Clerk. 


Town Hall, Newport (Mon.). 
July 1st, 1897. 


OUNTY BOROUGH OF SUNDERLAND. 


ELECTRIC LIGHTING. 


TO ELECTRICAL MANUFACTUBERA AND IRON- 
FOUNDERS. 
The CORPORATION of SUNDERLAND are prepared to receive TEN DERS for :— 
(1). COMBINED ARC LAMP and TROLLEY POLES. 
(2). ARC LAMPS and ACCESSORIES. 

Specifications can be obtained from Mr. John Е. C. Snell, A. M. I. C. E., Borough 
Electrical Engineer, Dunuing-street, at his office, on payment of a deposit of £1. 1s. 
mi faon of the two Specifications, which will be returned on receipt of bona fide 

ers. 

The perzons or firms whose Tenders are accepted will be expected to pay the rate 
ol wages to workmen engaged in carrying out the work which is payable by the par- 
. ticular trade affected by the contract in the district where the work is executed. 

Sealed Tenders, addressed '' To the Chairman of the Highways Committee.” Town 
Hall, Sunderland, must be sent to my Office, on or before WEDNESDAY the 28th 
July, 1897, and not later than 12 o'clock noon on that day. 

Tenders to be submitted separately, and endorsed '' Tender for Lamp and Trolley 
Poles," and Tender for Arc Lamps, respectively. 

The Corporation do not bind themselves to 5 the lowest or any Tender. 

у order 
FR AS. M. BOWEY, Town Clerk. 


Town Hall, Sunderland, July 13th, 1897. 
COUNTY BOROUGH OF BIRKENHEAD. 


ELECTRICITY SUPPLY. 


BIRKENHEAD CORPORATION 


TO ENGINEERS AND ELECTRICIANS. 


The CORPORATION of BIRKENHEAD are prepared to receive TENDERS for 
the SUPPLY and LAYING complete of CABLES, STREET BOXES, &c., in certain 


streets in the Borough. 
can be seen and a copy of the general Conditions, and the Specification, 

with Form of Tender, can be obtained on payment of One Guinea, to returned 
on the receipt by the Corporation of a bona fide Tender at the Town Clerk's 
Office, Town Hall, Birkenhead ; or at the Office of Mr. James N. Shoolbred, C.E., 
47, Victoria-street, London, S. W. 

The Corporation do not bind themselves to accept the lowest or any Tender. 

Tenders, which must be on the prescribed Form, sealed and endorsed Tender 
for Electrical Cables," must reach me not later than 5 o'clock in the afternoon of 


FRIDAY, the 23rd of July, 1897. By order, 
ALFRED GILL, Town Clerk. 
Town Hall, Birkenhead, 10th July, 1897. 


OROUGH OF DERBY. 


DERBY CORPORATION ELECTRIC LIGHTING. 

The CORPORATION are prepared to receive TENDERS for the SUPPLY and 
LAYING of HIGH TENSION CABLES, JUNCTION BOXES, CABLE and HAULING 
WINCH (Section A), TRANSFORMER BOXES, SWITCHES, SAFETY FUSES, &c., 
(Section B) in the Borough of Derby. 

Specification and Form of Tender may be had on deponis of £1 1s. (which will be 
returned on receipt of a bona fide Tender), from Mr. J. E. Stewart, Engineer, Elec- 
tric Lighting Station, Derby, on and after Monday, the 19th July, 1897. 

Tenders, endorsed Electric Lighting Tendera for Cables, &с.," to be sent to the 
undersigned, not later than 12 noon on MONDAY, the 26th July, 1897. 

The lowest or any Tender will not necessarily be accepted 


Н. F. GADSBY, Town Clerk. 
Town Hall, Derby, July 14th, 1897.3 


2 Gold Medals, 


— af ie iin al 
5^ 


* 5-Т А М z E Y te Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. —— 


Address: GREAT TURNSTILE, HOLBORN, LONDON, и.о. 
Telegrams, '' Turnstile London." Telephone, 6618 


TENDERS INVITED. 
COUNTY BOROUGH OF HALIFAX 


KDE KLECTRIC TRAHWAY М. 
RS are invited for the SUPPLY of TROLLEY WIRE, BONDS and 
INSULATORS. Specifications and Forms of Tender may be obtained on application 
to Mr. T. P. Wilmsauret, Borough Electrical Engineer, Fouudry-atreet, Halifax, on 
payment of £1 1s., which will be returned on receipt of a bona fide ‘lender. 

Sealed Teuders, endorsed Electric Line Construction,” must ve sent to the 
undersigned before 10 o'clock a.m. on М onday, July 26th, 1897. 

Sho Corporation do not bind еше to кеп the lowest or апу Tender. 

y order 
_ _ KEIGHLEY WALION, Town Clerk. 
— атаана — — +, 


SITUATIONS VACANT AND WANTED, &c. 


WV ACAN CIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London. For te &c. 
address V. Р, P.,“ Blectrician Office, Balisbury-court, Fleet-street, E.C. ТРУ 


[) RAUGHISMAN (Junior) WANTED, accustomed to 
switch work and small electrical work. – Apply, stati x ce and salary 
required, to SECRETARY, Electric lnsulxtiou ee Liwited, Cardiff, i 


W AN TED, MECHANIU wien electricat vxperience.— 
Apply, 34, Gerrard-street, Soho, London, W. 


ELECTRICAL. ENGINEER, eight years workshop and 
drawing office experience, four years’ estimating and installation work, 


REQUIRES POSITION, home or abroad. “ECR. 
Cornwallis Gardens, Hastings. , 89, 


LECTRICIAN requires SITUATION to take charge of 
oni стаи electric plant; own repaiis.—Ap,ly, E. P.“, Whitchurch, Oxon, 


ELECTRICAL ENGINEER with spare time would like 


EVENING WORK ; drawiogs trom rough sketches, traci &c.—Apply, No. 
2,555, Slectrician Office, Salisoury-court, Vleet-street, E u. быш raid 


ELECTRICAL and MECHANICAL ENGINEER seeks RE- 


ENGAGEMENT, excellent references.—Apply, F. P., Klectrician Office 
Selisburv-courc, Fleet-atreet, Е.С. pply, , : 


W ORKSHOP AUCOUNTS.—Factory, Tob and Gontraot 

Book-keeping. To Engineers, Contractors, Clerks and othors. Save your- 
selves trouble aud worry. Send at vuco fur HARDING'S GUIDE ГО PRIME COST. 
шоа тош concentrated. Post free, 1s. 04d. —F. HARUINd, 605, Manchester- 
road, Poplar, E. . 


ARTNERSHIP WANTED in Electrical Business. Could 


contribute capital. — Address, PARTNERSHIP," W. Porteous & Co., Glasgow. 
Ro . r ы > —. * А. 


SOUTH-WEST LONDON POLYTECHNIC INSTITUTE, 
MANRESA ROAD, CHELSEA, S.W. 


(Near Chelsea Town Hall. Nearest railway stations, South Kensington, Sloane- 
square and Gloucester-road ) 


Principal—HERBERT TOMLINSON, B.A.(Oxon), F.R.8. 
TECHNICAL DAY COLLEGE. 
NEXT SESSION COMMENCES SEPTEMBER 28, 1897. 


Students can either take a complete two years course of Mechanical Engineering, 
Electrical Engineering or Applied Chemistry, or th-y can be fully preparea for the 
Matriculation, Intermediate Science, Preliminary Scientitic, Bachelor of Science, 
and Doctor of Science. Examioations of the University of London. 

Fee £15 per annum (for a complete course of 83 hours per week) Boarders 
received at an extra inclusive charge of £1. ба. per week. 

Students unable to follow a complete course can confine themselves to one or 
оге subjects. Prospectus (price 1d., per post 2d.) can be obtained from the 

RETARY. 


Good testimonials. 


DOULTON «CO, 


MANUFACTURERS OF 


LUMBAGO [[RUCIBLES 


"n & 
т 
, & | 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony, 
Gold, Silver, &c. 


Depots: 

T LIVERPOOL, MANCHESTER, 
We BIRMINCHAM, : 
UTNE ST. HELENS, LANCS., and PARIS. 
MBETE, LONDON, S.H. 


0-8 
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WANTED, апа FOR SALE. 
КОЕ SALE.—"THE ELECTRICIAN,” Vols. I. to XV. 


bound, XVI. to XIX. unbound; ''The Electrical Review, Vols. IX. to 
XVII. bound, XVIII. to XX. unbound ; “Electrical Engineer," sundry early Vols.; 
Jeurnal of Society of Telegraph Engineers апа Electricians," Vols. I. to XV. un- 
bound; ‘‘ Minutes Proceedings Institute of Civil Engineers,” Vols. XXXV. to 
CXXVI. bound: Transactions Society of Engineers," 1878 to 1885, bound; The 
Sanitary Record," Vols. I. to X., ending June, 1879.—Apply, Mrs. HILTON, 2620, 
King-street West, Ravenscourt Park, London, Ww 


OR SALE.—TWO 9-m.. GAS ENGINES (Crossley 


Bros.), and the ELECTRIC LIGHT PLANT of the Junior Atheneum Club, 
116, Piccadilly, W.— Applications to view, and further particulars, can be obtained 
from the SECRETARY at the above address. 


CREW-CUTTING LATHES, 5in. centres, grand tools; 


sliding, surfacing, gap, treadle or power, and accessories ; complete, £14.— 
MITCHELL and Co., Tatafield, Surrey. . 


LATINUM UTENSILS, SCRAP, LAMP TOPS.— Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, Е.С. N.B.— 
Platinum so 


ACCUMULATOR CHARGING.—C. H. CATHCART 


and CO., having plant specially adapted for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet-streot, E. C. (Telephone No. 65,266.) 


| М EWLY-BUILT PREMISES TO LET in BURY STREET, 

Fulham-road, Chelsea, very suitable as Charging Station for Motor Car Cells, 
or for small Workshop. Electric supply lald on. For further particulars, apply 
CHELSEA ELECTRICITY SUPPLY Co., 19, Cadogan Gardens, S.W. 


VULCANITE. 


HARBURG INDIA-RUBBER C. co. 
London Warehouse F. WINTER. KR, 
138, LONDON WALL, WOOD’ STREET, Е.О. 


„EBONITE. - 


ELECTRICAL PATENTS. 


Mr. J. d. LORRAIN, M. Inst. E. E., M. Inst. M. E., Fellow of the Chartered 
Inetitute of Patent Agents, | 
" 5 F NORFOLK STREET, STRAND, LONDON, w. o. 
NTE HANDBOOK,” post free on application, gives Full Inf ti 
to Inventors and upun all the chi points of the Patent rea HRS 
(Telegrams: “* Lorrain London.“) 


E.G. 


Now made for 200-voit Circuit; Direct or Alternating. 
56, 


RED LION STREET, 
CLERKENWELL, 


J. PITKIN, 


L^ 


1 T 


HOLDEN RECORDING VOLTMETER. 


Manufacturer of 
ELEGTRIOAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON, 
OCATALOGURS FREE. 


Т'НЕ EASTERN TELEGRAPH COMPANY (Limited). 


NOTICE is Hereby Given, that the FIFTIETH HALF-YEARLY ORDINARY 
GENERAL MEETING of the Eastern Telegraph Company (Limited), will be HELD 
on THURSDAY, the 22nd of July, 1897, at One o'clock in the afternoon, at 
WINCHESTER HOUSE, 50, Old -street, London, to receive the Directors” 
Report and Accounts for the half-year ended Bist March, 1897, elect Directors, de- 
clare a Dividend and Bonus, and transact the ordinary business of the Company. 

Notice is also Given, that the REGISTER of TRANSFERS will be CLOSED from 
the 14th to the 22nd J ULY, both days inclusive. 

By order of the Board, 
GEORGE DRAPER, Secretary. 


London, 18th July, 1897. 


ELEGRAPH CONSTRUCTION AND MAINTENANCE 
COMPANY (Limited). 


NOTICE is Hereby Given that the TRANSFER BOOKS of this Company will be 
CLOSED from the 12th inst. to the 20th inst., both days inclusive, preparatory to the 
payment of an ad interim Dividend of 12s. per Share to all Shareholders on the Register 
on the 12th inst. By order, 

88, Old Broad-street, E.C., E. DICKENS, Secretary. 

July 9th, 1897. 


OUNTY OF LONDON AND BRUSH PROVINCIAL 
ELECTRIC LIGHTING COMPANY (Limited). 

NOTICE is Hereby Given that the TRANSFER BOOKS and REGISTER of 
MEMBERS will be ED from the 14th inst. to the 28th inst., both days inclu- 
sive, pre tory to the payment of an interim Dividend aapon Ше Preference 
Shares of the Company for the six months ended 30th June, 1897. 

By order of the Board, 
H. B. RENWICK, Secretary. 


Moorgate-court, Moorgate-place, London, E.C., 
July 12th, 1897. 


THE WEST AFRICAN TELEGRAPH COMPANY, 
LIMITED. 
FIVE PER CENT, MORTGAGE DEBENTURES. 


ANNUAL DRAWING, 1897. 

NOTICE is Hereby Given, that in pursuance of the conditions upon which the 
above Issue was made, the undermentioned numbers of Debentures were drawn by 
Lot on this 9th day of July, at the Offices of the Company, Winchester House, 50, 
Old Broad-street, in the City of London, in the presence of John Denison Pender, 
Esq., the Secretary, and of John Venn, Esq., Notary Public. 

The said Debentures will be paid off at par on the lst day of September next, at 
The National Bank of Scotland, Limited, Nicholas-lane, Lombard-street, E. C., after 
which date interest on them will cease. 

184 DEBENTURES OF £100 EACH. 
870 1189 1390 1815 2179 2436 2671 2905 


285 630 3859 1149 1379 1810 2123 2428 2668 2887 


By order of the Board, 
: JOHN CAMBROOK, Secretary. 
JOHN VENN 


50, Gresham House, Old Broad-street, Е.С; 
Notary Public. 
Winchester House, 50, Old Broad-street, London, Е.С. 
9th July, 1897. 


NOW READY, No. 10 of the 


AUTOMOTOR AND HORSELESS VEHICLE JOURNAL. 


Monthly, Illustrated, 6d.; post free, 7d.; Yearly 7s. 


No. 10 contains Working Drawings of Change and Differential Gear, Motor Trailer 
&c., &c., Interview with 5 otor Car Manufacturer, the new Hydraulic Life 
Boat Queen," A Motor Car саре, Liquid Fuel Burners, the month's Motor 


News, Inventions, Law мау жой, &c., &c. 
At W. Н. smith and Son's Bookstalls, usual Newsagents, or direct from 


Р. KING & CO. Ltd., 62, St. Martins Lane, London, W. C. 


THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


Subscribed Capital, £375,000. 


Boilers and Engines Insured and Inspected. 


Employers Insured against Claims under * The Employers 
Liability Act." 
Third Party Fidelity and Guarantee Insurance. 
Joint Policies Issued. Individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision. 


J, F, L. CROSLAND, M.Inst.C.E., M. I. M. E., Chief Engineer 
EDWARD HADFIELD, Secretary. 
Application for Agencies Invited. 
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i THE RAPIDE” HIGH-SPEED ENGINE 


WHY SINK CAPITAL IN COSTLY ENGINES that require expensive straps, 
when the same results can be obtained by using a 
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LOW FIRST COST AND MINIMUM EXPENDITURE FOR UPKEEP ? 
This Engine is specially adapted for the direct driving of | 
FORCED DRAUGHT FANS, VENTILATING FANS, 
CENTRIFUGAL PUMPS, DYNAMOS, 


and every description of Electrical plant used in Hotels, Clubs, Factories, 
Workshops, Private Houses, and Passenger Steamers, where a Noiseless 
Engine is of the first importance. 


ROAR RRA 
pm The RAPIDE °° Engine has been designed for 
| speeds up to 450 Revolutions per minute; it is noiseless 
| | and requires no adjustment, and can be run with a 
е minimum amount of attention. 
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For Illustrated Catalogue and Price List apply to 


THE RAPIDE ENGINE C0., 


80, Brunswick St., LIVERPOOL. 


CAUTION. 


We learn that statements have been made to the effect 
that it is the intention of the Proprietors of “‘ The 
Electrician ” Eleotrioal Trades’ Directory and 
Handbook to cease the issue of that publication. 


A REWARD of £10 


will be paid for information leading to the conviction of 
the person or persons who have given currency to this false 
statement. ! 

The well-known Blue-Book will be issued as usual at the 
end of January next, and there is not the remotest probability 
of its discontinuance. 

The success achieved by this work is extremely gratifying 
io all concerned in the heavy work of its compilation and 
correction. | GEO. TUCKER, Pulse. 


1, 2 and 3, Salisbury-court, Fleet-street, London. 
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A WILLANS “е. ENGINES 3 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
ТТ CONDENSING or NON-CONDENSING. 
aT | STANDARD PATTERNS UP TO 1,200 l. H. p. 


= HIGH SPEED. 
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Extreme Economy 57 Minn. 


(A consumption of leas than 13lb. per LH.P. per hour has been recorded under suitable conditions of size, pressure, &e., 
and even in Engines of 80 I. fl. Р. a consumption of less than 141Ь. can be guaranteed with 1 60lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 175,000 И.Р. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., RUGBY. 


| Crompton 4 © Bo O., Sy Important — 
— . — 


on page xcix, 


DAVEY, PAXMAN&CO., 


EIN GIN i maon OOLOHRHHEISTER. 


London Office: 78 (late 139), QUEEN VICTORIA STREET, Е.С. 


MAKERS OF A GREAT VARIETY OF STEAM ENGINES & BOILERS. 


эшш: Steady Running МЇ for Electric Lighting, 


CATALOGUES, 
PRICE LISTS, ESTIMATES, 


TELEGRAPHIC ADDRESS: 
“PAXMAN COLCHESTER.” 


PHOTOS, &c. 


POST FREE. 


Improved Portable Steam Engine, with Dynamo attached, formin 


Coupled Hürisontal Engine а portable electric light plant. Single cylinder 4 to 12 h.p. ‚ double Horizontal High Pressur 
e Coupl 
$6 to 1.000 H. p. | cylinder. 8 to 25 h.p. ; compound, 8 to 30 h.p. nominal. Engine. 12 to 1.000 000 H LP Compound 


THE ELECTRICIAN: | 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


ESTABLISHED 1861—1878. 


_ Мо. 1,000. [ vol. N K. 


CONTENTS OF THE CURRENT NUMBER. 


No! ð⁰˙ AA EO CO QS 365 | Books Received..................... 377 
Contemporary Electrical Science. ELECTRICAL GENERATION AS A 


Compiled by E. E. Fournier 
D’Albe. Illustrated 
Electrical Testing for Telegraph 
Engineers. By J. E. Young. 
Illustrated. Continued ...... 
Electrification of Air, of Vapour 
ef Water, and of Other Gases. 
Ry Lord Kelvin, F.R.S., Mag- 


DANGEROUS TRADES ............ 
The Measurement of Inductance 
with the Secohmmeter. By 
Н. М. Allen. Illustrated ... 379 
Report on the Dangers of Elec- 
- trical Generation 
Electric Lighting Orders 


568 


000000 


nus Maclean, D.Sc.,and Alex- Correspondence eesoesoso stesoose 586 
ander Galt, B.Sc................ 571 | Queensland Notes 588 
Public Street Lighting. By H. Legal Intelligence ee 388 
L. P. Boot (Tunbridge Wells) 371 | Trade Notes and Notices 389 
Street Lighting by Means of Companies’ Meetings and 
` Rectifiers. By С, D. Taite Кероїв........................... 595 
(Southport) ........... ......... 374 | New Companies 394 
Street Lighting by Electricity. City Note ͥ - $95 
By S. E. Fedden (Edin). Шив. 375 596 


Companies’ Share List... ........ 


NOTES. 


THe troubles which have been brewing in the postal 
telegraph service for some years past, and which the recom- 
mendations of the Tweedmouth Committee seem to have done 
little to mitigate, assumed a somewhat threatening aspect at 
the mass meeting in London last Saturday. We feel sure that 
the language used by some of the delegates on that occasion, 
though hotly applauded by their audience, may be taken 
more as a sign of the earnestness with which the cause has 
been taken up than as proof that the men will be so ill-advised 
as to resort to the retaliatory measures so plainly hinted 
at. Not for a moment do we share the apprehension 
of a morning contemporary that the now busy wires 
may be idly resting on the telegraph poles a month 
hence unless the demands of the telegraphists are acceded 
to. Twenty-five years ago they tried that method and failed; 
in more recent years the postmen tried it, with even less 
success; and the lesson enforced on those occasions is not 


likely to be forgotten now—the lesson, namely, that а Public 


Department cannot afford to be coerced by threats in any 


circumstances whatsoever. 
—Ó — 


PusLic opinion is the only coercive force to which State 
‘Departments are amenable, and in this instance the neces- 
gary impulse seems to be wanting. The Press have been 
industriously collecting material for expounding the alleged 
grievances, but the result is singularly meagre and unsub- 
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PRIcE SIXPENCE. 


stantial. That £68 a year is not enough for men of five 


years’ service, and that a stiff examination at the barrier of 
£160 is a hardship, may be admitted; but the public can 
hardly regard these matters as acute grievances on the part of 
the whole force. Still less will it be likely to take up 
the cudgels against ‘‘ unsympathetic treatment and the 

** preferences shown to the postal force.” For our part we are 
inclined to suspect that the latter allegations are at the bottom 

of the whole trouble; but whether well founded or not, they 
have not yet been put forward in a publicly convincing 
manner ; and we are sure they will not be helped forward by 
threats of resort to the extremest of all arguments—a strike. 

If the telegraphists desire to occupy a higher position in public 

estimation, as well as in that of their employers, they must. 
eschew those methods of coercion which are nowadays always 
associated with men of a distinctly lower stamp. 


Ir is gratifying to learn that the hesitancy of the London 
County Council, in regard to the proper lighting of the 
Thames Embankment, has at length given way, and that 
wiser counsels than heretofore have prevailed. At last Tues- 
day’s meeting of the Highways Committee it was decided to 
spend some £22,000 on electric light plant for this important 
thoroughfare, and in addition for lighting Waterloo and 
Westminster bridges. Up to the present the lighting of these 
thoroughfares, but more particularly of the Embankment, has 
been a disgrace, and such as to foster all manner of dangers 
from criminals lurking in the-neighbourhood. It is satisfac- 
tory, however, that the County Council has not been deluded 
into making futile experiments with inadequate systems of gas 
lighting, and all who desire to see our streets properly and 
efficiently lighted will be glad to hear that every vestry which 
has been wasting its ratepayers’ money on experimenting with 
incandescent gas lighting has abandoned this utterly unsuitable 
system of atreet illumination. 


We hope that when а definite scheme for lighting the 
Embankment is drawn up due regard will be paid to the 
esthetic side of the question. An inartistic blaze of badly- 
distributed light would go far towards ruining one of the most 
imposing boulevards in the world. To place lamp-posts down 
any part of the centre of the roadway would be worse than a 
blunder ; nor is it at all essential to adequate lighting that any 
lamp should be placed on the side further from the river. 
The one would spoil a magnificent thoroughfare for vehicles, 


866 


THE ELECTRICIAN, JULY 16, 1897. 


the other would present to the eye after dark a confusion of 
lights that would mar the symmetry of the graceful curve 
natural to the Embankment itself. Plainly, the only satis- 
factory plan would be to place all the arc lamps in one line 
on the river side of the roadway, either actually on the 
parapet or at the edge of the foot pavement. And if as 
many lamps were to be used in this way as would be necessary 
if posts were placed alternately on either side of the road, 
there is no doubt sufficient illumination for all practical pur- 
poses would be obtained on the further pavement, while the 
beauty of the spectacle would add one more attraction to 
picturesque London. If the County Council has any doubt of 
this we recommend it to send a deputation to Princes-street, 
Edinburgh, which is one of the best lighted streets in Europe. 
The arc lamps there are ranged along only one side; and the 
other side, although shaded by trees precisely as is one side of the 
Thames Embankment, is well enough illuminated after night- 
fall to enable one to read small print. The secret lies in 
having plenty of lamps, yet not necessarily an extravagantly 
large number. We can recommend the lighting of Princes- 
street as a model after which the County Council would do 
well to fashion the electric lighting of the Embankment. 


—̃— 

Great diversity of opinion exists among municipal electrical 
engineers in this country in regard to the best means of light- 
ing streets by electricity. That this is so will be apparent 
from a perusal of the abstracts we print this week of a discus- 
sion on the subject at the recent Convention of the Municipal 
Electrical Association. There were not wanting advocates of 
the alternate current arc lamp, pure and simple, who claimed 
even that this was the best and cheapest means for public 
lighting, and that the arguments against the alternate current 
lamp were altogether imaginary. These, however, were in the 
minority, and the majority of speakers seemed to have assumed 
that rectified currents were superior, and spent their time in 
discussing the virtues and vices of the apparatus for producing 
this form of electrical power. No little difference of opinion 
was manifested in regard to the use of rectifiers. Some 
bewailed their liability to get out of order, and the close 
attention they constantly demanded ; others spoke guardedly in 
favour of them, admitting that they could be induced to behave 
themselves if placed under the charge of expert attendants ; 
while one or two speakers had nothing but praise for them, 
and would not admit that they ever gave trouble or cost any- 
thing for repairs. It is significant that trouble with rectifiers 
appears to have been greatest in stations equipped with the 
largest numbers of them. Both Mr. Feppen, of Edinburgh, 
and Mr. Gay, of Islington, spoke of the trickiness of this 
kind of plant, and seem to have had difficulty in paralleling 
alternators when rectifiers have been on one of the circuits, as 
well as in preventing complete breakdown ’’ when several 
rectifiers have been run in parallel. It is indeed an intoler- 
able state of affairs, if the blowing of a primary fuse on one 
rectifier should be liable to throw the other machines out 
of action and extinguish all the lights. 

TN ME 

Мв. Н. N. ALLEN has run to earth a defect in that now 
scarcely-heard-of instrument, the secohmmeter, and, in an 
article we publish this week, gives a graphic account of the 


chase. For some time past Prof. Ayrron—puzzled, no doubt, 
that an instrument in which he himself had so much con- 
fidence, and from which he had obtained such good results, 
should be,so little appreciated by the generality of those 
whose business or pleasure it is to measure inductance—had 
suspected that the instruments put on the market were not 
altogether according to Cock R. Much ferreting out of 
the defect at length revealed it lurking in the galvanometer 
commutator, and frictional electrification was found to 
be the cause of the trouble. It has been the practice of 
instrument makers to construct the commutator with ebonite 
gaps between the metal strips. When the commutator 
was set in rapid revolution the friction of the brushes on the 
ebonite developed electrification sufficient to disturb the read- 
ings of the galvanometer. By replacing the ebonite spaces 
by air-gaps all difficulty has been surmounted, and it is to be 
hoped that the long-neglected secohmmeter will soon receive 
the confidence of which seemingly it has hitherto been so 
unjustly deprived. And now that there is a prospect of a 
regenerated and altogether reliable secohmmeter being obtain- 
able, it may be an appropriate moment to petition that the 
instrument be forthwith rechristened. Not only is ** secohm- 
meter a name hideous and uncouth, but, since no one 
nowadays talks of secohms, it is inappropriate and antiquated. 
The instrument, if only it will expeditiously and accurately 
measure inductances, we shall all welcome; but with its 
present barbarous cognomen we will have nothing to do. 
Might not inductometer Бе a good substitute? 
— 

In an abstract which we reprint this week will be found a 
brief review of the researches of Lord Kervin, Dr. MACLEAN 
and Mr. Gaur ор Electrification of Air, of Vapour of Water, 
and of other Gases." Throughout the lengthy researches on 
these phenomena, of which the results given in the present 
communication to the Royal Society are the latest phase, 
three methods of observation have been adopted. In the 
earlier experiments the electrification of a substance was 
observed which had been arranged to receive electrification 
equal and opposite to any that might be developed in the air 
itself. In the later researches the authors have met with 
success, their method consisting in observing the electrifica- 
tion imparted to a metal vessel into which air was intro- 
duced, and enabling an approximate quantitative observation 
to be made. The maximum electrostatic density observable 
in air electrified by point discharges was 8:7 х 10-* C. G. S. 
units per square centimetre, although as high a density as 
28 x10-* units was obtained with an electrified hydrogen 
flame imparting its charge to the air. А third method of 
observation consisted in using the well-known electric filter, 
but it appears that this method is inapplicable where quanti- 
tative measurements of maximum density are required to 


be made. 
— l 9 — dii 


Erratum.—On page 848 of our last issue, column 2, line 7 
from bottom, or Mr. Stead read ** Mr. Staite.” 

Cheap Electric Supply at Manchester.— The price of electric 
supply at Manchester has been reduced from 6d. to 5d. per 
unit, and the fixed charge to long-hour consumers from #9 to 
£7 per kilowatt, the charge of 14d. per unit consumed remain- 
ing in force. 
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The South-West London Polytechnic Institute.— The next 
session of the technical day college of this Institute commences 
on September 28th. Particulars of the course of study, &c., 
will be found in an advertisement on another page. 


Science in the Victorian Age.— The ‘‘ Introduction " to the 
catalogue of the Victorian Era Exhibition is a monograph on 
the history of science in the Victorian age, and should prove 
useful as a work of reference. 

Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... . 19, as — 7 
Obidoes— Parintins.............. ... Dec. 7,1 wee — 
Bonny Cameroon . . June 25, 1897 .. July 12, 1897. 
Zanzibar Mombazaa July 15, 1897 — 
Accra Kot ono July 15, 1897  ... — 


A Blast Fired by Lightning.—The Engineering News reports 
that a blast was fired by lightning at Rockland, Maine, 
U.S.A., on June 28th, killing one шап and badly injuring 
two others. Eight loaded holes were being connected for firing, 
when lightning struck the battery wire, thus prematurely 
firing the charges. : 

The Telephone in Germany.—Another long telephonic trunk 
line is in process of construction in Germany, to connect Metz, 
Trier, Coblenz, Cassel and Berlin. The use of telephones 
between signal boxes on railways, which has been found of 
great value on many of the English railways, is also being 
extended in Germany, especially on the Bavarian lines. 


Electrical and General Engineering College.—The following 
were the successful candidates at the June examinations for 
entrance scholarships and exhibitions tenable for two years at 
the Electrical and General Engineering College, Earl's Court: 
Scholarship of £50 per annum, R. J. Collard, age 18; 
scholarship of £25 per annum, J. A. Wickham, age 16 ; exhi- 
bitions of £15 per annum, C. Stubbs, age 16, and J. A. Hill, 
age 15. 

The Engineering Strike.—Immediately on the expiry of the 
lock-out notices on Saturday and Monday last a large number 
of engineering establishments locked out 25 per cent. of the 
union workmen, and, as а consequence, the remaining 75 per 
cent. struck work. Our readers are doubtless aware that the 
contest is between the Employers’ Federation and the Eight 
Hours Joint Committee, and is being fought upon the eight- 
hours issue. 

Personal.—The Standard reports that Signor Marconi left 
Spezzia on the 14th inst. for London to submit his invention 
for telegraphing without wires to a company. Signor Mar- 
coni states that he will grant to the Italian Government the 
free right of making use of his invention. The German 
Emperor has requested the inventor to give a demonstration 
of the working of his apparatus in Berlin. Signor Marconi will 
consequently go to Germany on his way home from England. 


The Institution of Junior Engineers.—On Saturday, July 8rd, 
a large party of the members of this Institution availed them- 
selves of Prof. Ewing’s invitation to visit the engineering 
laboratory at Cambridge, in connection with the University. 
Every preparation had evidently been made to render the 
occasion pleasant and interesting. All the apparatus was 
displayed in the various rooms, the engines, &c., were running, 
and experiments were conducted on the testing machines and on 
other instruments. After the reception by Prof. and Mrs. 
Ewing, the members were shown over the whole building. 
The laboratory was only opened in 1898, but the advantages 
Offered are so greatly appreciated that last term the number of 
students attending was not less that 107. The teaching is 
carried on by the professor and five demonstrators, with work- 
shop instructors in carpentry, pattern making, fitting and 
forging. Lectures are given on the subjects of the mecha- 
nical sciences tripos. 

Tramway Exhibition.—As already announced, last April a 
** tramway-technical ’’ exhibition is to be held in Hamburg 
from August 5th to 9th, under the auspices of the Verein 
Deutscher Strassenbahn und Kleinbahn-Vervaltungen, who 
hold their general meeting in that town on August 6th and 
7th. The exhibits are to be divided into six groups: (1) Per- 
manent Way (Rails, Points and Crossings; (2) Electric Car 
Equipment (Motors, Resistances, Controllers and Lighting 


Material; (8) Motor-Cars (Under-frames, Axles, Wheels and 
Brakes; (4) Electrical Line Equipment; (5) Electric Measur- 
ing Instruments for Tramway Purposes; and (6) Literature, 
Drawings and Models for the above sections. No charge is 
made for space, but the cost of transport, erection and insur- 
ance of the exhibits is to be defrayed by the exhibitor. The 
Hamburg Tramway Company intend to take a prominent part 
in the Exhibition. 

Uses for Motors Connected to Supply Mains.—The follow- 
ing statistics, giving the number of motors connected to the 
mains of the Berlin Electricity Works, have just been pub- 
lished : In all 1,698 motors are connected, aggregating 
6,110 н.р. Of these 372, corresponding to 1,979 B. p., work 
presses; 333 motors, or 1,960 B.., are used for lifts; 226 
motors, ог 177 g.»., for ventilators ; 186 motors, or 645 h. P., 
for machine tools for metal working; 77 motors, or 811 B. p., 
for wood-working machines; 74 motors, or 293 н.р., for 
grinders and polishers ; 62 motors, aggregating 197 R. p., are 
used in paper works; 57 motors, or 192 B. P., for sausage 
machines; 21 motors, or 20 н.р., are used by colour manu- 
facturers; and 16 motors, or 25 m.r., drive sewing machines. 
In addition to these are 29 washing machines, 18 ironing 
machines, 11 leather-working machines and 18 machines for 
electrotyping purposes, aggregating 48 н.р.; 8 motors, or 
63 H. p., for driving dynamos; and 205 motors for various 
purposes, requiring together 626 н.р. 

Telephone Cable Litigation in America.—The National Con- 
duit Cable Company, of New York, has begun an action 
against the New York and New Jersey Telephone Company, 
which will be tried in the United States Circuit Court in 
Brooklyn in August. The plaintiff alleges that the defendant 
has infringed its patents. The National Company a year 
ago purchased the Norwich Insulated Wire Company and 
secured title to certain letters patent in the United States and 
the rights to certain improvements in electric conductors, con- 
sisting of covering wires with spirally wound strips of paper 
composed of purely vegetable fibre. This type of cable is now 
practically the only one used for underground inter-exchange 
telephone lines. It will be remembered that what appeared 
to be a master-patent for paper-insulated air-space cables, 
taken out by Prof. A. E. Dolbear, expired last year, and that 
& petition for its prolongation was refused. It will be in- 
teresting to hear upon what novelty the National Conduit 
Company bases its action. 


Telegraph Clerks and the Tweedmouth Committee.—A 
largely-attended meeting of postal telegraph clerks, convened 
by the Postal Telegraph Clerks' Association, was held on 
Saturday night, the 10th inst., at the Memorial Hall, Farring- . 
RT London, to express indignation at the way in which 
their claims had been treated by the Tweedmouth Committee. 
Mr. G. W. Belderson (London) moved: That this mass 
meeting, representing the postal telegraph staffs of London 
and the provinces, expresses its indignation at the manner in 
which their claims were flouted by Lord Tweedmouth’s 
Committee, and is of opinion that decisive action should 
at once be taken to secure the speedy removal of their 
grievances." He said the telegraph staffs had no intention 
of resting satisfied with the Committee's decisions. The 
time was ripe for a change, but if they were to bring oneabout 
they must be men enough to risk something and fight 
together. Any action they resolved on must be taken this 
summer, and he was sure that if they remained united they 
would obtain their just demands. Mr. W. Doyle (Dublin), 
said the Duke of Norfolk could not be unmindful that there 
was a tremendous crisis hanging over the telegraph service of 
this country, and the sooner he cut himself adrift from the 
retrograde policy of the permanent officials the better it would 
be for the contentment and prosperity of the department over 
which he presided. It is stated that, in the event of the 
Postmaster-General refusing to consider their demands, all 
members of the Postal Telegraph Clerks’ Association at work 
at the General Post Office will, on Monday, the 26th inste, be 
ordered to decline to work overtime. There appears to be no 
general complaint from the women employés of the depart- 
ment, 5,000 of whom are employed in telegraph and counter 
work. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournter p'Arnx.] 


The Aims of the lieichsanstalt.—An interesting discourse 
was recently delivered at Frankfort-on-Maine, by Dr. K. 
Feussner, on the methods and objects of the Physikalisch- 
Technische Reichsanstalt. After describing the compensation 
method as applied to the measurement of technical resist- 
ances, currents and E.M.F.s, he went on to the discussion of 
the demands made upon the national standardising laboratory 
by the modern developments of high-potential and alternating 
currents. It is the duty of the Reichsanstalt officers to follow 
closely on the heels of the technical pioneers, and to bring the 
most modern instrumentis of precision to bear upon practical 
discoveries likely to be of use. In alternate-current prob- 
lems the shape of the current curve sometimes introduces con- 
siderable complications, so that it is essential that the stan- 
dardiser should be able to refer the high-pressure alternate 
current to a high-pressure continuous current. Hence the 
extensive use of the high-potential accumulator. 
type of cell is shown in the diagram. The volume is about 
60c. The electrodes consist of lead gratings 12 x 10 x 40mm., 
covered with lead oxide in the usual manner. They stand 
on small glass feet cemented to the bottom of the cell. 
Between them stands a glass tube, which is also cemented to 
the bottom and has small lateral openings near the top and 
bottom. The lower opening admits the acid, the upper allows 
the gases to escape. The tube is loosely closed by a lead 
bullet. The neck of the bottle is otherwise closed by 


an acid-tight cable insulator. The gases developed during 
charge must therefore traverse two spaces which are 
only connected by the small hole in the glass tube. The 
main object of the arrangement, that of retaining the acid in 
the cell, is thus completely attained. Each cell has a weight 
of 250gr. and a capacity of about one ampere-hour. Another 
laboratory requisite is a high resistance with considerable 
carrying power. This is made of manganine or constantan 
wire wound on mica plates to avoid self-induction, the direct 
and return currents thus being within a few millimetres of 
each other. The wire is made slightly wavy, so as to allow 
for expansion and contraction. Resistances of several million 
ohms are made by burning platinum alloys into porcelain 
according to Kundt. Alternate-current instruments proper 
are in course of construction. A useful little instrument for 
obtaining the effective current consists of a thermo battery of 
constantun and copper wires. Every other junction is wound 
with manganine wires carrying the alternate current, which 
heats that junction while the other junctions remain cool. 
[Elektrotechnische Vorträge, Enke, Stuttgart, 1897.] 


Rheograph.—A new type of current-curve tracer has been 
worked out by Н. Abraham. Instead of endeavouring to make 
the inertia and the damping of the movable circuit negligible, 
he makes the deflections depend upon induced currents pro- 
portional to the inertia and the damping respectively, as well 
as upon the primary current. The arrangement employed is 
shown in the diagram. If the circuit J“ has a negligible self- 


induction, the induced current will be proportional to E The 
0 


The latest 


| induced current in the circuit i will be similarly proportional 


dal 
to та” 


equation 


This is the term corresponding to the inertia in the 


d30 ,40 А 

Кз tx Ее 
governing the deflections of a needle or movable circuit worked 
by а variable current. The second term, which corresponds 
to the damping, is brought to bear upon the recording mirror 
by a circuit derived from I’, or by induction from I, while the 
third term is introduced by means of a circuit derived from I 
itself. For sensitiveness it is necessary that the resistance of 
the two secondary circuits’ be equal, that the inductances of 
the transformer coil be equal to that of the movable coil, that 
the magnetic field be as strong as possible, and that the 


movable coil should be long and possess the same moment of 
inertia as the mirror. The apparatus is regulated by trial 
with a sinusoidal current. Very perfect records have been 
made with it, one of them showing small ripples superimposed 
on the main curve, which represent the contact of the brushes. 
with the sections of the commutator. 

(ABRAHAM, Journal de Physics, July, p. 556.] 


Ionising Powers,—The exceptionally high power of making 


| dissolved substances good conductors possessed by water may 


have some connection with its exceptionally high dielectric 
capacity. Since two oppositely electrified bodies, when 
immersed in a medium of high dielectric capacity, attract 
each other to a lesser extent than formerly, it is conceivable 
that oppositely charged ions may be thus enabled to separate 
from each other when immersed in water. If a liquid could 
be found of still higher dielectric capacity than water, the 
latter might itself become the electrolyte, and the curve af 
conductivities would then resemble those of saline solutions. 
of various concentrations. W. C. D. Whetham has investi- 
gated this question, and compared the conductivity curves 
obtained for solutions of water in acetic acid, trichloracetic 
acid and formic acid. In the two former cases the conduc- 
tivity of the pure acid is only slowly increased by the fi rat. 
additions of water until a maximum is reached, after which 
the curve descends steeply to the very small value for pure 
water. In the case of formic acid, which has the highest 
known conductivity next to water, the curve rises steeply in 
the first branch. Probably, if & solvent could be found of 
higher dielectric capacity than water, the shape of the curve 
would be reserved. But such a solvent is as yet unknown. 
(WuxrHAM, РАЙ. Mag., July, p. 2.] ~ 


Motion of the Ether. W. C. Henderson and J. Henry have 
made another attempt to move the ether and to detect its 
motion. The motive power is not mechanical this time, but 
electrical. An electric wave passing through the ether pro- 
duces a displacement current and a magnetic force at right 
angles to this current. There will thus be a mechanical force 
acting on the ether in а direction at right angles both to the 
displacement current and to the magnetic force, which will. 
therefore at some distance from the radiator be at right angles. 
to the front of the wave. If the oscillations are not damped 
this force will be periodic and its mean value zero; it will, 
however, have a finite value if the oscillations are rapidly 
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damped. The apparatus used to detect the motion due to this 
force was substantially the same at that used by Lodge. 
A beam of parallel light is reflected round a square by four 
mirrors placed at its corners. The first mirror is semi-trans- 
parent and seems to split the beam into two, which pass round 
in opposite directions. If now damped electric waves are sent 


along one of the sides of the square; one of the beams should 
be accelerated and the other retarded by the motion of the 
ether, and the interference fringes observed in the telescope 
should be displaced. In the experiments, which were per- 
formed in a variety of ways, no such displacement was 
detected, and the conclusion reached is that if the ether moves 
at all its velocity does not exceed 11-5 metres per second, that 
being the minimum velocity which could have been detected. 
(HENDERSON and Henry, Phil. Mag., July, p. 20.) 


Kilectro-magnetic Wave Form in Selenite —A. Righi has 
discovered the relation between the double refraction of 
electro-magnetic waves in quartz and its crystalline form, and 
has succeeded in obtaining quarter-wave and half-wave plates 
analogous to those used in optics. Working with waves of 
10°6cm. he interposed between the oscillator and the 
resonator а series of plates of selenite of increasing thickness. 
He noticed that as the thickness increased the polarisation 
became elliptical and eventually circular. This occurred at a 
thickness of 250m. to 2°8cm. Strictly speaking, the vibra- 
tian was not circular, but elliptical, with the major axis 
perpendicular to the non-fibrous cleavage, and slightly 
eccentric. At a thickness of bem. to 6cm. the vibration is 
once more rectilinear. This is therefore the thickness of the 
half-wave plate. Some experiments tend to prove that the 
difference between the two main indices of refraction is 
between 0°88cm. and 1:06em. If this is correct the electro- 
magnetic double refraction is much more decided than its 
optical counterpart. 

(Riau, Nuovo Cimento, May.] 


ELECTRICAL TESTING FOR TELEGRAPH 
ENGINEERS.* 


BY J. ELTON YOUNG. 
(Continued from page 306). 


Measurement of Inductive Capacity. 

Inductive Oapacity of a Cable.—In a single-core eable 
the electrostatic inductive eapacity is measured by the static 
induction which takes place between the conductor and the 
earth, with which the sheathing is in connection—or, more 
correcily speaking, between the inner and outer surfaces of 
the dielectric. In a multiple-core cable the mutual static 
induction occurring between the several conductors, besides 
that between each and the earth, has to be considered. In 
this case the capacity of any one of the conductors varies 
еш to the number of the others, if any, connected to 
earth. 

Neglecting the subject of multiple conductors, and confining 
attention to the ordinary type of single-core cable, three factors 
determine the inductive capacity—(1) the specific inductive 
capacity of the insulating material; (2) the ratio of the inner 


* Extracted from a forthcoming work to be published by The Electrician 
Printiog and Publishing Company. All rights reserved. 


‚| charge. 


or inducing circumference to the opposed outer circumference 
of the dielectric, or, what is the same, the ratio of its external 
to its internal diameter; (8) the length of the core or cable. 


Denoting these factors respectively by ф, 2, and l, and calling 


F the capacity, the law is d 
Zrile 92-7980 _. 
F- = : 
—D — mierofarads 
og, 7 105 4 


$ here stands for the capacity (in microfarads) of а cubic naut 

of the dielectric, which is the usual specific standard in cable 

work, and l is the length of cable in nauts. This specific 

inductive capacity is deduced from the measured inductive 

capacity (Е) of any length (l) of the same core by inversion of 

the foregoing equation, t.e., | 
Flog? 

бирр: 

If the above be compared with the expression for D.R. in 
the same terms, it will be seen that the two are identical 
when dielectric conductivity is substituted for inductive 
capacity ; simce charge is a displacement outwards through 
the dielectric, and leakage a conduction, both across the same 
surfaces. 

Theory of Oharge.—In the analogy employed in the con- 
sideration of dielectric resistance and absorption, the electro- 
static inductive capacity will be represented by the distensibility, 
or inverse elasticity, of the collapsible pipe. Supposing the 
latter to be perfectly elastic, this will be measured by the 
quantity of fluid that can be forced into it by a given 
pressure; or, what is the same thing, by the pressure with 
which that quantity will tend to escape—since, in the absence 
of leakage, the kinetic energy of the charge is stored up in the 


dielectric as potential energy of discharge. Therefore, 
E. S. Capacity = Quantity F=9, 
ape р шы". Гү 


This fundamental law of electrostatics, which the cable. 
electrician requires to remember as constantly as Ohm’s, its. 
companion in electrokinetics, is the key to the theory of 
measurement of capacity. From it we can see that the com- 
parison of two capacities may be effected either (1) by com- 
parison of the quantities of electricity which flow into them 
when both are connected to the same source of potential; or 
(2) by comparing the potentials of their charges when the- 
same quantity is communicated to both. Thus many methods. 
at once suggest themselves for the measurement of capacity. 

Unfortunately for all of them, however, the charging of all 
cables and condensers, except air condensers, involves not. 
only what has been referred to as surface charge, but also- 
what was considered under the term absorption, or absorbed 
The first is the sudden filling out of the walls. 
in the elastic pipe analogy; the second is their gradual 
viscous stretching as the strain is maintained, due to imper- 
fect elasticity. Perfect elasticity exists only in the air 
condenser. 

Although in theory the two effects are thus separable, yet 
in practical measurement they are not so. It is difficult to. 
distinguish where the one ends and the other begins; and it. 
becomes necessary to treat the absorption as a part of the. 
capacity, thus rendering the latter variable to the extent to. 
which the absorption varies, both with time of charge and 
with temperature. It is true that the surface charge is a far 
larger quantity than the absorption, so that the variation is- 
small ; still, it is by no means negligible where strict accuracy 
is required; and in such cases the time of charge and the 
temperature should be stated, along with data of the capacity. 


Variations of Oapacity with Time and Temperature.— 
From what has just been said we see that practically, if 
not theoretically, the progress of the absorption with time, 
and the change in its amount with temperature, involve 
variations of the capacity, causing it to increase with time 
of charge, and to decrease with rise of temperature for most 
dielectrics. The increase with the time of charge affects 
measurements only in so far as the rates of absorption differ 
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in the capacities compared. But if a mica standard micro- viz. the time (t) in which the needle makes half a complete 


farad be tested against an air standard which has no ab- 
sorption, its value may be raised something like 5 per cent. 
by prolonging the charge sufficiently. The variation with 
the temperature renders it necessary, where strict accuracy is 
required, to record the temperature at which tests are made. 
Where its rate is known а correction can be applied. In 
Dr. Muirhead’s mica standard condensers the rate is only 
0-02 per cent. per degree Centigrade, or less ; whilst in his 
paraffin 20 microfarad condensers it is about 1 per cent. 
between 12° and 21°C., and about 0-18 between 21° and 
30°C. The rate for gutta-percha has, unfortunately, not yet 
been determined. 

Leakage Error.—Of frequently very much greater im- 
portance than the discrepancies of measurement due to the 
above causes, are those arising from leakage. In comparisons 
of condensers, and of highly insulated cables, this source 
of error will generally be negligible; but when dealing with 
cables of low insulation it may be very serious. The leakage 
correction will be considered in connection with the tests 
which require it. | 

Measurement of Oapacity.— Ballistic Method.—The methods 
of determining inductive capacity most useful in practice may 
be divided into four, according to their principles, viz. :— 

1. Quick charge or discharge. (Ballistic method.) 

2. Slow ditto. | 

8. Parallel charge and balance of quantities. (“ Thomson" 
method). 

‚ 4. Cascade charge and balance of potentials. 
method). 

In the determination of capacity by quick charge and 
discharge, the total quantity of electricity which passes into 
the condenser or cable on connection with a given battery 
is measured by charging or discharging through a galvano- 
meter, and observing the transient deflection produced. In 
order that this throw " shall be a correct measure of the 


(** Gott 


CABLE 


CONDENSER 


capacity, it is necessary for the whole charge to pass through 
the coils before the needle has had time to travel far from 
its zero position (assuming the galvanometer to be of the 
fixed-coil form) ; whilst it is also desirable that its motion be 
not sensibly retarded by the resistance of the air. These 
conditions are attained by the use of a galvanometer of 
the ballistic type, having a specially designed heavy needle 
system, weakly directed. The mass of the moving system, 
and the distance of the controlling magnet of the instrument, 
may easily be increased, so that the needle shall occupy 10sec., 
or 15вес. in making half a complete oscillation—that is, one 
swing in one direction; and thus the impulse of & charge 
lasting for several seconds may be aceumulated on the needle 
‘before it has travelled far from zero. A moving-coil galva- 
nometer can also be employed if its periodic time be suffi- 
ciently long. The surface charge of long cables might thus be 
measured, though not that of the very longest (electrically), 
because their high C.R. acts to retard its flow. But since it 
is necessary in general to include the absorbed charge along 
with the surface charge, the range of utility of the ballistic 
method is limited in eable work. For low capacities it is well 
adapted. 

The value of the throw, either of charge or discharge, 
having been observed in divisions of the mirror scale may 
be compared with that given by some standard condenser, 
which is the common plan. Or it is possible to compute the 
capacity without a standard by aid of the two following data, 


.System by its own motion. 


oscillation when no current is passing, and the resistance 
(R) required to cause the battery to produce a (permanent) 
deflection of one scale division. Then the capacity is 


К= оо microfarads, 


a being the observed throw in divisions, t being in seconds, 
and Rin megohms. This assumes that the angle (a) through 
which the mirror of the galvanometer is deflected is sufficiently 
small to keep the scale reading proportional to the sine of the 
angle. Otherwise the formula is 


9t . sin т 
2 


Е = 9 


| the impulse producing the throw being always proportional to 
the sine of half the angle of deflection. 


The connections for quick charge and diseharge are practi- 
cally identical with those for the determination of D.R. by 
direct deflection: see Fig. 11. The cable, or condenser, must 
first be emptied of any stray charge, the galvanometer system 
must be perfectly at rest, and the shunt adjusted to a suitable 
value. The battery key is then clamped down, and the 
resulting throw of the mirror read off. When the latter has 
come to rest the discharge throw may be observed by releasing 
the battery key, the reverser being first put over, во that the 
reading is on the same side of zero as before. Both readings 
will be the same with fair insulation; but when both the 
insulation and the capacity are low, as on an aerial line, an 
appreciable amount of leakage current is added to that of the 
charge. The first throw then exceeds that due to the capacity 
alone, and is followed by a permanent deflection of the 
galvanometer. Tocorrect for the leakage, let a be the perma- 
nent deflection following b the observed throw, then the true 
throw c is . 
c= ,/b(b— 2a). 

The discharge reading is unnecessary ; it is also affected by 
the leakage. 

By employing а key such as Kempe’s, which insulates 
the cable or condenser between charge and discharge, and 
noting the discharge after, say, а minute’s insulation, a D.R. 
test by loss of charge method may be combined with the 
capacity measurement. 

The formula for the absolute measurement has been 
given. That for finding the unknown capacity (F;) in terms 
of a standard (F,) is (provided the scale be at a sufficient 
distance from the galvanometer, so that its readings are pro- 
portional to the sines of half the angles of throw) 


d 
E eR 
2 ld 


1 
assuming the same shunts are used for both throws. If the 
shunts differ, 4, d, are multiplied by their multiplying powers 
n, n.—corrected, if necessary, as follows for damping error. 


Damping Error.—With the common mode of shunting, the 
multiplying power of the shunt is affected by an error in 
measuring throws, caused by the galvanometer having a greater 
virtual resistance for transient than for steady currents. This 
arises from the electromagnetic damping of the suspended 
In one form of galvanometer the 
swing of the needle induces a current in the surrounding coils 
(or їп any neighbouring metal); in the other, the motion of 
the suspended coil in the magnetic field induces one in itself ; 
and in every case the current so induced tends to impede the 
throw. То correct this damping error, charge a comdenser 
through the unshunted galvanometer from a point having a 
potential V,, and then through the galvanometer shunted by 
s from a point at potential V, Calling the throws di d, and 91, 
the extra apparent resistance of the galvanometer (у) due to 
damping, we have 

Vy 899, ds 
Mus. шыс 5 ы ы ур че, 
VI 8 d, 
or the corrected multiplying power 
5+0+, Vedi 
8 ДА 


(Ayrton). 
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The Ayrton and Mather Universal Shunt Box, by keeping 
у +з а constant quantity for all multiplying powers, dispenses 
with the necessity for this correction. 

A simpler plan perhaps is to dispense with a shunt altogether, and to 
adjust the throws as required by regulation of the battery potential. 
Then, if Fi Е, be the capacities under comparison, d, da, their throws, and 
Vi У. the potentials producing them, 

F F. dz v 
= le 
dı Va 
The potentials would be adjusted by slides. 

For general comparative capacity tests—neglecting absolute 
measurement—it is a good thing to have plenty of damping, 
so that the galvanometer may return quickly to rest after 
every throw. For measuring large capacities by this 
method a special ballistic galvanometer is needed, having long 
periodic time, as well as damping; but for moderate or small 
capacities an ordinary galvanometer will serve very well. 
With the needle pattern, say the Thomson astatic, the period 
of oscillation can be lengthened by simply weakening the 
magnet control. An additional reason for making the swing 
slow is that it is then more easily read. 


(To be continued. ) 


ELECTRIFICATION OF AIR, OF YAPOUR OF 
WATER, AND OF OTHER GASES.* 


BY LORD KELVIN, F.R.S., MAGNUS MACLEAN, D.8C., AND ALEXANDER 
GALT, B.SC. 


1. In this Paper the authors describe a long series of experi- 
ments on the electrification of air and other gases with which they 
have been occupied from May, 1894, up to the present time (June, 
1897). Some results of earlier experiments, and of preliminary 
efforts to find convenient methods of investigation, have from time 
to time been communicated to the Royal Society, the British Asso- 
ciation, and the Glasgow Philosophical Society. t 

2. The method for testing the electrification of air which was 
used in their earliest experimenta was an application of the water- 
dropper, long well-known in the ordinary observation of atmo- 
spheric electricity. Its use by Maclean and Goto, s in 1890 led to 
an interesting discovery that air in an enclosed vessel, previousl 
non-electrified, becomes electrified by а jet of water falling throug 
it. An investigation of properties of matter concerned in this 
effect, related as it is to the ''development of electricity in the 
breaking up of a liquid into drops " which had been discovered by 
Holmgren|| as early as 1873, and to the later investigations and 
discoveries described by Lenard, J in his Paper on the Electricity 
of Waterfalls, is also described in the present communication. 

3. The electrification of air by drops of water, breaking from а 
jet in it, or falling through it, or striking on the ground, or on 
water, or on metal below it, produces absolutely.no practical dis- 
turbance of the electric potential measured by the water-dropper 
in its use for the observation of open air atmospheric electricity, 
but constitutes a serious objection to its application for investi- 
gating atmospheric electricity within-doors, unless in a very large 
room or hall, and renders it altogether unsuitable for experimental 
investigations, such as those described in the present Paper. 

4. The authors were therefore early led to abandon it; and, 
for testing the electrification of air, they used three different 
methods, one or other of which they found convenient in different 


* Abstract of a Paper read before the Royal Society. 

t “On the Electrification of Air," by Lord Kelvin and Magnus Maclean, 
Roy. Soc. Proc, May 31, 1894, and Phil. Mag., 1894; “ imi 
Experiments to find if Subtraction of Water from Air Electrifies it," by 
Lord Kelvin, Magnus Maclean and Alexander Galt, Brit. Assoc. Report, 
1894, p. 554; “Electrification of Air and other Gases by bubbling through 
Water and other Liquide," by Lord Kelvin, Magnus Maclean and Alex- 
ander Galt, Roy. Soc. Proc., February, 1895 ; “ On the Diselectrification of 
Air,” by Lord Kelvin, Magnus Maclean and Alexander Galt, Roy. Soc. 
Proc., h, 1895; On the Electrification of Air,” by Lord Kelvin, 
Glasgow Phil. Soc. Proc., March, 1895 ; “On the Electrificátion and Dis- 
electrification of Air and other Gases,” by Lord Kelvin, Magnus Maclean 
and Alexander Galt, Brit. Assoc. Report, 1895, p. 630. 

t Kelvin and Maclean, Roy. Soc. Proc., 1894, and Kelvin, Maclean and 
Galt, Roy. Soc. Proc., February, 1895; Electrostatics and Magnetism, § 262 
(from Lit. and Phil. Soc. of Manchester Proc., October 18, 1859). 

& “ Electrification of Air by Water-jet," by Magnus Maclean and Makita 
Goto, Phil. Mag., August, 1890. 

п “ Sur le Développement d'Électricité à l'occasion de la Dissolution en 
Gouttes des Liquides,” Kongl. Sv. Vet. Ak. Handl, 1, C, vol. 11, No. 8, 
pp. 14-43 (pour l'an 1873). 

є “Ueber die Electricitát der Wesserfülle," by P. Lenard, Annalen der 
Physik und Chemie, 1892, 


371 


cases. Method 1: Observation of electrification of the substanc 

receiving the electricity equal and opposite to that taken by air in 
any case of electrification of air. Method 2: Observation of the 
electricity of an insulated metal vessel into which electrified air is 
introduced, or from which electrified air is removed. Method 3: 
Observation of the electricity taken out of air by the electric filter. 

б. Method 1 was used in the experiments described in their 
communication to the Royal Society of February, 1895, from which 
it was concluded that air and several other gases tried became elec- 
trified by blowing them in bubbles through water, and through 
solutions of various salts, acids and alkalis in water. This con- 
clusion was verified for the case of common air and pure water by 
collecting, into a large reservoir over water, air which had been 
bubbled through pure water in a U-tube. The electrification of 
the air thus collected was tested by a water-dropper, taking the 
same potential as the air at the centre of the reservoir. It was 
thus proved that the electrification of the air was negative, as was 
to be expected from the positive electrification which the authors 
had found on insulated vessels containing water through which air 
had been bubbled. 

6. Method 2 was used in the first experiments described in the 
present Paper, which were undertaken for the purpose of deter- 
mining approximately in absolute measure the total quantity of 
electricity in a given mass of electrified air; and particularly for 
finding the greatest electrification which could be communicated to. 
a large quantity of air by needle points supplied with warped 
from an electric machine. The result thus found, 37 x 10-1 C. G. S. 
electrostatic, is the greatest electric density (quantity of electricity 
per cubic centimetre), which the authors have hitherto been able to. 
measure in air electrified by electrified needle points. But by an 
electrified hydrogen flame a density of 22x10-4 C.G.S. electro- 
static units was obtained in air. 

1. In all the other experiments described in the Paper 
method 3 was used; but probably the authors must return to 


method 2 if, in future, they undertake further experiments to find 


the greatest electric density which they can meesure in air or 
other gases. : 


PUBLIC STREET LIGHTING.* 


BY H. IL. P. BOOT (TUNBRIDGE WELLS), 


This subject forms one of the most difficult questions that 
confront the electrical engineer in connection with the supply 
of electric energy, especially in towns where considerable opposition 
is experienced from local interests. People expect great things 
when making alterations to their public lighting, and experience 
shows that they are not satisfied by being given the same amount 
of light in another form, although it may put money into their own 

kets, instead of into a rival company’s. It is exceedingly 
ifficult to convince councillors and the public generally, that 
lighting their streets in a manner which is worthy of the 19th 
century, they are decreasing crime, assisting in maintaining law 
and order, and educating the people one step further in civilisation. 
Referring to the early days of the illumination of public streets, it 
was considered, and that not very long ago, that it was unnecessary 
to light them at all, except а few of the principal ones, and these 
only with the poor light afforded by an oil lantern ; hence, if we 
trace the steps of civilisation, we find that every year there is a 
general advance in obtaining better lighted streets. There is, 
however, the cry of the so-called ‘‘ economist," whose main object 
seems to be to keep down the rates at the expense of efficiency. 
No better or greater benefit can be conferred on the public 
generally than by giving them perfectly lighted, watered, cleaned 
and paved streets in the borough. The main object in carrying 
out these duties should be to execute them in the best possible 
manner and at the least possible expense, but not because of the 
expense neglect them, or do them in an inefficient manner. The 
object of the author in submitting this Paper is to afford an 
opportunity for discussion for towns that have started their 
ectricity works, but have not finally made up their minds as. 
to the value of electricity as a street illuminant—the Paper only 
applies to towns in which both private and public lighting are 
undertaken by municipal authorities, and with works supplyi 
energy on the high-tension system. The first point that should: 
be considered, or perhaps which is considered, is that of e ; 
and it has been the author’s practice to endeavour to light the 
poe streets with electricity in органе to gas at the same cost. 
is could be undertaken provided the authorities and the public 
were satisfied with the same amount of light. Unfortunately this 
is not the case, and we find them clamouring for more light, and 
clamouring because the light costs more. No doubt most works 
that have been started some time have gone through this stage 
and are appreciating the value of public lighting. An 
intelligent ratepayer would have no objection to the rates being 


* Paper read before the Municipal Electrical Association at Manchester, 1897, 
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slightly higher, provided he A ux eo value for his money, which 
can undoubtedly be supplied. То undertakings about to start, it 
is often proposed that public street lighting should be postponed 
until euch time as the profits on the private consumers are sufficient 
to pay the additional cost for better lighting. Surely this is a 
most unfair and unjustifiable manner of pı ing. en should 
arrangements be made for street lighting? Undoubtedly the 
answer to this is—at the same time as the private lighting cables 
are being laid, and the time is not far distant when we shall find 
that wherever there is an electricity cable laid for the supply of 
energy, the streets will be lighted by the same agent, therefore the 
answer is that it should be undertaken when the works are first laid 
down, and then not in a half-hearted sort of manner (as is too 
frequently the case), because at a future date the cost of 
remedying this want of courage and foresight is heavy, and handicaps 
the extension of public lighting. Under our present system of 
loans, let us briefly consider the various methods by which elec- 
ricity can be used for public lighting: 

(1) By Arc Lamps.—This leads us to ask the question when and 
where should an arc lamp be used? as there is no doubt arc lamps 
are used in places where they certainly should not be, also vice 
vers, glow lamps are used where arc lamps should be. It is an 
accepted theory that wherever the largest amount of traffic and the 
greatest number of people congregate, such as principal streets, 
squares and open places, the most light should be given. The 
position in which an aro lamp is placed very often determines 
whether it is а success or а failure ; the best position, if the street 
or road be wide enough, is certainly in the middle, where a better 
diffusion of light all round is obtained. The distance apart at 
which arc Jamps are placed must of course vary according to cir- 
cumstances, but the author is of the opinion it should never exceed 


100 yards. Below is a table showing the distance in yards of the 
arc lamps in seve1al towns :— 
Chelmsford ............... yds. Kingston-on-Thames ... 110 yds. 
Cardif ore es 56/70 yds. | Londonderry ............... 75 / 500yds. 
Newport 70 yds. Brighton 70 yds. 
Blackpool, ............... 50 yds. Hans viscous 60/70 yds. 
Portsmouth ............... 90/100 yds. | Bedfer dd 40/60 yds 
Derby. онин t 4r (glow lampe). 
From the table it will be seen that few towns seem to be of the 


same opinion a to the correct distance. Mis ів in many instances 
influenced by the following points: (a) economy, or the desire to 
displace as many gas lamps as possible with one аго ; (b) the position 
of side streets off the main. It is also a disputed question as to 
what is the most efficient candle-power for an arc lamp to give, for 
we find that the watts consumed (granting that the lamps are of а 
fairly equal efficiency) in various towns 1s different ; the author's 
experience has been that the best effect for the money can be 
obtained by using rectified arc lamps of 500 watts, or alternating 
arc lamps taking 570 watts. 

2) We will consider the question of arc lighting under the 
following heads :— 

(a) By separate plant. —That is, putting down & separate engine 
and direct current high-tension dynamo, running the arcs in series. 
There are very grave objections to adopting this plan. Firstly, the 
capital outlay is heavy. Secondly, the efficiency of running the 
plant is poor, inasmuch as the street lighting load should undoubt- 
edly be taken from the same busbars that supply the energy for 
private consumers. Thirdly, a separate t pant requires a separate 
repairs item to iteelf, extra outlay per kilowatt, expense of steam 
and exhaust piping, separate consumption of oil, and separate 
standby in the event of failure. There is in the future every chance 
of this system becoming obsolete. 

(b) By Motor Generator. The author is not aware of any station 
that is operating by this method, but it certainly has a slight ad- 
van over a separate plant, inasmuch as the total energy goi 
out from the station is supplied from one common busbar, and 
therefore the plant can be worked more efficiently. 

(c) By Rectifiers.—This is far and away the best method of 
lighting the public streets for the following reasons: (1) The arc 
lamps require no more energy than the direct current lamp. 
(2) They give a higher candle power. (3) The lamps require very 
little attention, probably on account of the fact that there is 
sufficient vibration to keep the lamp feeding and prevent the 
mechanism sticking. (4) The capital outlay is not so heavy as a 
separate plant or motor generator. The repairs item is exceedingly 
small where properly managed—in fact, in the author's special case 
the rectifiers have not cost 1d. since the day they were put down. 
(5) The constant current transformer supplied executes its work in 
а most efficient manner, and regulates the current perfectly, even 
when 75 per cent. of the lamps are turned out. (6) They have the 
advantage of keeping the units working at their highest efficiency, 
as during the hours of darkness, the public and private supply can 
be run off the some busbars. (7) Little attention is required, in 
fact, no more than if a high speed plant were running, the rectifying 
commutator only requiring oiling occasionally. Disadvantages.— 
There is of course a certain liability of the motor running out of 


public lighting. 


synchronism, thus causing the rectifying commutator to flash 
over"; this is especially noticeable when the load is coming on 
rapidly, also when the motor is new. 

(d) Using the same plant entirely as supplies the private lighting. — 
To alternate current engineers this seems the easiest solution of the 
problem, and now that manufacturers are placing upon the market 
alternating current lamps that are equal to direct current, it seems 
where extensions to the public lighting are required, provided’ the 
рв supply cables are already laid, this system will be largely 

opted. 


Before considering the capital outlay involved on the various 
systems per lamp, the author submits a table giving particulars of 
several towns, and what they have done in the way of public 
lighting. Referring to this list, one cannot help being surprised at 
the great difference given in the cost of supplying energy to public 
street lamps, and the only way it can be explained is that in 
every town the capital outlay per lamp varies according to local 
conditions, from which it is evident that the price at which en 
сап be supplied for public lighting is governed by (firstly) the 


cost of fuel to enable that supply to be given; (secondly) 


the interest and sinking fund charges on the capital outlay 
expended on that lighting; (thirdly) the amount of public lighting 
undertaken. It is therefore important in considering which 
system to recommend any corporation to adopt, to consider the 
above points carefully, also what they are paying for their present 
We will therefore consider the systems from 
these points of view, (Arstiy) taking lighting the streets by 
public arc lamps, the following is assumed: That the loans are 
granted for 25 years, in other words are repayable in that time; 
(secondly) that the cables are laid separately, and not when the 
other feeders are laid, as, if the latter were the case, the cost 
of excavation and making good should be deducted or shared 
between the number of cables that are being laid at any one time; 
(thirdly) that all lamps require to be turned on in position—that 
is, not being controlled at the works, are turned on and off by 
the policeman when passing that post on his usual beat by а 
special key. Mention may be made here, that this system of the 
poliee turning on and off the incandescent lamps when passing on 
their beat has now been in vogue some 16 months with 
success in Tunbridge Wells. The only precaution that has to be 
taken is that the switches and keys must be made extra strong, or 
else the **custodian of the law” will very soon break them, owing 
to the fact that he treats them as roughly as he would a criminal. 
It has not been found necessary to in any way: alter the men's 
beate, the entire force having keys, so that the man passing the 
lamp at the nearest hour at which it should be lighted. or extin- 

ished operates same. From the author's previous remarks it is 
evident that he considers the reetiffed s of arc 
superior to any other system introduced, and it will be interesting 
to take an actual example of the cost of public lighting by this 
system in the town which he represents. The capital outlay is 
worked out on the assumption that there are only 26 arc lamps to 
be supplied on one circuit : — 

Capital Outlay. 


Cost of rectifiers complete (including one spere) ...... £575 3 6 
„ 29 arc lamps (including four spare ones) 262 10 0 
„ B are lamps columns (at 10 gns. each) ...... 262 10 0 

„ 25 Н.Т. switches for isolating purposes (at 
ro. Mom" 6117 6 
„ 1 trimming ladder (at £13. 108.) ............... 15 10 O 
„ Mare lighting cable (at 1s. 8d. per yard) 251 0 0 
» laying, excavating, making good pavement,&c. 288 15 0 
„ 25 service boxes (at £1 each)... . 25 0 0 

„ 7 straight through boxes for jointing lengths 
OL медке зы каены 4 5 0 
„ labour in connecting boxes, sundries, &c...... 48 0 0 
Total......... £1,570 11 0 

Cost of Supply. 

Interest and sinking fund charges amounting to 6 
per cent. on capital оцбйау.............................. LA 4 7 
Labour in trimming, attendance, &oc ..................... 156 0 0 

Cost of supplying energy, 25 by 920 units at 2d. 
DUM HAM 191 0 0 
iss VEI TAN ERN S a ЫЗ . 50 13 6 
Total. £471 17 1. 


From which it will be seen that the labour item is heavy. TPhis 
is accounted for by the fact that the area covered by the lam 
from which these costs were taken is extremely large and scatte 

and secondly that the small number of lamps to be dealt with 
causes this item to appear much higher than if there were twice 
the number, inasmuch as the cost of labour would be the same; 
the same number of men would only be required to trim twice or 
three times as many. Dividing the above capital outlay by the 
number of lamps, we find that it costs £62°8 per reotified arc 
lamp ; and the cost of supplying, including all capital charges, 
4‘92d. per unit ог £18:9 per annum. 
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174 T 75/300 £108 

252 | 580 (8 с.р.) 70 £55 

60 30 (16c.p. and | 50/140 with! small lamp | £50 
25 midwiay 60/76 


с.р.) | 


Scanning the figures in the capital outlay, one naturally en- 
deavours to find which item can be reduced, so as to reduce the 
actual cost per unit, and the only figure in which a substantial 
reduction can be made is that of laying the cable, or rather the 
cost of the trench work, amounting in this instance to £288 15s. 
This cost arises from the timidity of the public, as if the cables 
were laid at the same time and in the same trench as that pre- 
pared for the reception of the feeders, this outlay would be entirely 
eaved. This forces us to the conclusion that the most economical 
policy to adopt is, wherever cables are being laid or extended, to 
make arrangements for the lighting of the public lamps along 
that route, either, by means of the same distributor that supplies 

rivate consumers, or where the houses are isolated and some 
istance from the road, to run a small distributor along with the 
feeder, placing a small pit transformer capable of supplying the 
uired number of lamps, both up and down the road in which 
the feeder has been laid, that transformer being fed off the afore- 
said feeder; that is the only method by which the public street 
lighting in outlying districts can be undertaken at anything like 
the same price as that martes for gas. 

It is unnecessary to go fully into comparisons or the cost entailed 
by adopting the various methods of arc lighting, means of supply 
and mathod of control mentioned in this Paper, but it will suffice 
for our pu to consider one other system, which competes 
very favourably—that mentioned in paragraph 2, item р.” We 

ill now proceed to treat this in the same manner as we did the 
cost of rectified arcs, but with the following assumptions: (1) 
That the lampe are turned on and off by the policemen at required 


times ; (2) That the arc lamps are only required in districte where 
high-tension feeders are already laid. 
Capital Outlay. 
Cost of 25 service boxes tE .. £25 0 0 
„ 25 are lamps (including four spare ones) 262 10 0 
s. aid реге саната кнот 252 10 0 
55 transformers. . ee 0 
„ ren... кка anisi ta eike 6117 0 
MES r... 8 13 10 0 
„ service cable at £1 per post ..................... 25 0 0 
„ labour in fitting bonres 48 0 0 
£898 7 0 
| Cost of Supply. 
Interest and sinking fund charges at 6 per cent. on 
capital outlay amounting to .. . . . .. 0 


0 
Labour attendance, trimming, cleaning, repairing ... 156 0 0 
Generating, lamps alight up to 12 o'clock (570 watts) 217 10 0 
CBr ul MC ] ——ͤ—ö— 8 30 0 0 


£467 10 0 


The figures above show that the capital outlay by using the 
alternating current arc lamp amounts to £35 per lamp, as against 
£62°9 for rectified. The cost of supplying energy to same, 
including interest and sinking fund charges, works out at £18°2 
per lamp, as against £18:9 for rectified ones. Each arc lamp 
erected on the alternating current system costs about 158. per 
annum leas to the electricity works than if it were run on the 
‘rectified current system. In Tunbridge Wells we have both 

ms in use, and undoubtedly we would have extended the 
reotified arc lamps, but for the fact that it is an extremely scat- 
tered town, and it would be necessary to run а very long cable 
from the works before any lamps were taken off it at all, and for 
that reason alternating current are lamps are being used. In 
comparing the two systems it is fair to mention that there is prac- 
tically no difference in the amount of light given by each lamp, as 
the consumption of the alternating lamp is taken at 570 watts, 
and that of the rectified at 500. 


Distance apart in yards. . Cost of electricity Number of hours burning. 
No. per lamp. works. 
Sarca Incandescents. rf ЭРЛЕРИ 
Arcs, Incandescents| Arcs. Inc'ndes. Arcs. |Inc’ndes.| Ares. Incandescents, Arcs. Inc'ndes. 
20 578 80 50 vus 5,687 5,687 £22 108. | £2-6-10 
52 А оо " £54 £32 3,824 жез £18 ved 
42 0 £48 ‚ £18 10s. 2,187 ess £25 ae 
105 si 50 T £47 m - 2,000 igi 4:84. per unit. 
264 | 482 (32 c. p.) 90/100 К £40 13d. рег unit. 1,800 2,165 £18 sie 
11 22 (32 c.p.) | Placed only ijn open spaces. £19 = . ſtill 11.30] 11.30 to daylight. | 44d. per unit. 
11 4 (50 c.p.) 45/90 - vei В 24. per hſour ares. 5,500 995 44d. per unit. 
56 2 (32 c.p.) 110 45 £6934 £14 108. £3 3,400 £20 | £3 


РТ £12 бе. " 5,000 
£2 5e. E 7s. | £5 28. | 3,864 aver. price $`444, 
£6with. £16 (8d.)) £3 3,900 
out larger at 
column. 2˙5 p. unit 
£12 ! T" 21d. per unit, plus 


standin 


charge 
. 9d. 


— — — — M ——— M 


It is unnecessary to consider the plant required for incandescent 
street lighting, as this is the same as used for private lighting. 

Method of Control. —By running a separate cable from the works 
using reotified or alternating Amps in series, and controlled at the 
works by a special switch gear. The advantage of this method is 
that the street lighting can be switched on aad off at the desired 
time by the engineer in charge at the works. The disadvantages 
are: (1) The enormous capital outlay ; (2) More chances of break 
down, owing to depending on automatic devices for cutting out 
lamps in the event of the carbons sticking ; (3) Handling the lam 
when alive is dangerous; (4) An accident to the cable would 
disable the entire public lighting—at least that circuit. The above 
remarks apply to incandescent lighting where separate cables are run. 

The objection to switching on the heavy load—that is, if the 
publio lighting forms a considerable portion of the total—is the 
irregularity in the predsure caused during that moment, although 
special water resistances or chokers are provided. 

By separate cables from sub-stations : These would only be used 
when alternating lamps are in series, or for the lighting of public 
incandescent lamps. Advantages: Small capital outlay. Disad van- 
tages: Necessity for a man visiting the sub-station at lighting and 
extinguishing time. 

From the high-tension mains (which supply private consumers), 
with a separate transformer, the double-pole switch and fuse bei 
placed on the primary. Advantages: (1) Practically no capita 
outlay for cable; (2) lamp can be easily handled when burning; 
(3) different feeders can be used for various alternating lamps, so 
that the likelihood of a total extinction is extremely improbable. 
Disadvantages : (1) Arrangements must be made for switching on 
and off at lighting and extinguishing times; (2) cost of special 
transformer. The transformer would convert from the high pres- 
sure to the lamp pressure, no choker being necessary. 

From the low-tension distributors, with transformer, to convert 
to the lamp voltage : ‘his is only advisable where the distributors 
are not run along with the high-tension feeders. It may be inte- 

ing to give a few details as to thc cost of an extension carried 
out for incandescent street lighting; however, to avoid a com- 
plication of figures, ouly the first extension undertaken on this 
system will be given. The extension in question was for a house 
situated 2,000 yards away from the nearest high-tension feeder. 
The committee were recommended to extend the cable, provided 
the public lighting along that route was undertaken. То enable 
this to be done 20 gas lamps of 16 c.p. nominal were to be replaced 
by electric ones. 

The capital cost on 20 lamps was as follows :— 


Cost of transformer to convert from 2,000 volts to 220 £12 0 0 
„ labour on joint boxea............... F 8 0 9 
К building pit, frame and cover m.... . 5 0 0 
„ 16 joint boxes VVV 14 0 0 
„ switch gear to enable primary of transforme 

to be switched on and off, levers, xk e . 1 10 0 

„ 20 columns complete, with globes, lamp- 
er “ 35 0 0 
„ wiring column . ꝗ 15 0 0 

» 2000 yards of low tension at £60 per 1,000 
yards ee E 20 0 0 
"CEME Go Mom 500 
£215 10 0 

Cost of Supply. 

Six per cent. on £215 will be .............................. £12 16 0 
Cost of energy, 3,800 hours burning at 2d. per unit... 35 0 0 
Cost of rene wall 3% wm 4 0 0 
Painting, cleaning, xe — e. 10 0 0 
£61 16 0 
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showing that each 16-c.p. lamp replaced by an electric lamp of 
similar power, including interest and sinking fund charges, amounts 
to nearly £3 per annum, and that is taking the electric energy at a 

rice of 2d. per unit, which cost, when the whole of the borough is 
fighted by that means, will no doubt be considerably reduced. In 
many towns the cost of a single gas lamp, including painting, clean- 
ing, hire of column, cost of post, lighting and extinguishing, exceeds 
this figure, so that it is within the scope of practical possibility to 
light a town economically and successfully by adopting the above 
system. It also adds an inducement to the extension of cables into 
remote districts, where the demand is too m e to warrant the 
capital outlay, as the cost of that feeder would then have the 
revenue obtained from the public lighting on its way, i. e., against 
the cost of that feeder would be placed the revenue obtained from 
the public lighting, plus the revenue of the consumer to whom it 
was extended. This arrangement is, of course, not necessary where 
probable consumers are sufficiently close together to enable dis- 
tributors to be run from the sub-station, in which case the same 
cable that supplies the private consumers could be tapped to supply 
the incandescent lamps. Referring to the figures above it will be 
seen there is an item of £120, also a transformer £12, pit frame 
and cover £5, which items would not appear in the capital outlay, 
when changing these gas lamps over to glow lamps, if taken off 
consumers main; and where the same distributor supplies the 
public lamps as well as the private consumers, we have the extra 
capital outlay in conversion of 20 gas lamps as follows :— 


Cost of 20 lamp columns, with globes, holders, &c. ... £35 0 0 
„ 20 watertight switches at 108. each 10 0 0 

„ 20 service boxes at 158. each ..................... 15 0 0 

„ Labour in connecting 500 

„ Service e ble‚e‚e‚e ИШАН 12 0 0 

„ rr ³ 5 0 0 
£82 0 0 


Cost of supply, including interest and sinking fund charges :— 


Interest and sinking fund charges on capital outlay... £5 0 O0 
» 200 units at .. oso 55 0 0 

„ Lamp venenss Er eR 4 0 0 

% Labour, cleaning, painting, &c. ..... ТИРИ 10 0 0 
£54 0 0 


The results shown are for replacing the gas by the electric light, 
and do not include giving the ratepayers any more illumination 
than they had previously, but it would be advisable in making the 
change to charge a few shillings extra per annum and use some 
sort of device for multiplying the amount of light by reflectors. 

In conclusion the author invites criticism from his colleagues, 
since the question of costs of public lighting when mingled with 
the private costs is most difficult to extract, and it is only in com- 
paring different engineers’ opinions as to the actual cost of 
supplying public lighting, that we can arrive at any definite basis 
to charge this upon. The system proposed by our late president 
does not appear to the author ay sound, for this reason : 
he ranks the private consumer on exactly the same basis as the 
public lighting, although the private consumer has paid for his 
installation out of his own pocket, and ће electricity works do 
not have to pay on this their 6 per cent., whereas with the public 
lighting the standing charges should be higher, because they 
should be made up on their proportion of capital outlay upon 
the plant at the station, plus the capital outlay involved in the 
pur of cables, columns, &c.; to make it clearer, if the 
corporation undertook the wiring of the consumers’ premises, 
they would then be more or less on a par with regard to the 
amount of standing charges. The author desires to thank heartily 
those gentlemen belonging to the towns mentioned for their kind- 
ness in supplying the information tabulated, and hopes that this 
Paper may have the effect of inducing corporations owning their 
electricity works to undertake public lighting on a large scale, and 
not in the meagre way which has hitherto been done. 


STREET LIGHTING BY MEANS OF RECTIFIERS.* 
BY C. D. TAITE (SOUTHPORT). 


Series arc lighting by means of rectifiers is now beooming so 
general that a few facts relating to their use may be of interest, 
and as the writer has had special opportunities of studying their 
behaviour at Southport, he trusts that this will be a sufficient 
excuse for so frequently quoting the results obtained there in pre- 
ference to those obtained in other towns. The constituent parts of 
a rectifying set, as used for series arc lighting, are a synchronous 
motor, а commutator having the same number of sections as the 
motor has poles, and mounted on the same shaft, and a constant 
current transformer. The latter is perhaps the most interesting 
part of the whole apparatus, its construction is so simple and its 
automatic regulation so perfect. Since the introduction of recti- 
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fiers, about three years ago, into practical work at Portsmouth, 
their use has spread very rapidly, so that at the present time they 
are being employed at no fewer than ten electricity supply stations, 
and they have been specified for at least three more stations now 
in course of construction. Under these circumstances it will not 
be out of place to enquire into the causes which have led station 
engineers to adopt rectifers in place of the old Brush and 
Thomson-Houston arc lighters. "These causes appear to the writer 
to be: (a) Efficiency ; (b) Small up-keep ; (c) Minimum of floor 
space. The one which undoubtedly appeals most strongly to the 
engineer is efficiency. 

It is very diffcult to obtain exact details as to the saving in 
steam consumption through the use of rectifiers, but it is evident 
that where one engine can be run to do both the incandescent and 
the arc lighting there must be a considerable economy in coal. 
This is evidenced by the coal returns of Portsmouth (:674.), and 
Southport (°47d.). The electrical efficiency of a rectifier where a 
number of lamps are run in series is high; at Southport forty-three 
15-ampere arcs are worked in series; the input given to the 
rectifier (including both the motor and the constant current trans- 
former) averages 33 units per hour; the output is 15 amperes at 
2,050 volts, or 304 unita, giving an efficiency of rather.over 93 per 
cent.; that is at full-load. At half-load the efficiency is still 
good; the units per hour required with 22 lamps burning are 175, 
and the output is 15 amperes at 1,020 volts, giving an efficiency of 
87:4 per cent. The above tests extended over several months, the 
power taken by the rectifier being measured by Thomson-Houston 
wattmeters, and the output by a Kelvin voltmeter and two Nalder 
ammeters. 

It will be noticed that the average power per lamp at full load is 
767 watts, and at half-load nearly 800 watts ; in order therefore to 
test the accuracy of the results obtained from the wattmeters the 
engine was indicated with— 

Ist. Forty-three lamps burning, 
2nd. Twenty-two lamps burning 3 


the average results of three sets of diagrams taken in each case 
showed a difference of 20°4 H. P., that is to say, when 21 lamps were 
cut-out the power required from the engine was reduced by 
20°4 H. P., thus confirming very closely the results obtained from 
the wattmeters. This high efficiency at small loads is a very 
important matter when it is not intended to run the rectifier always 
fully loaded. The power factor was not so satisfactory, being 873 
per cent. at full-load, and only 45 per cent. at half load. With a 
few lamps in series, as for instance at Cardiff, where only 12 
lamps were run off each transformer when the rectifiers were 
first installed, but with the motor running two commutators, 
the efficiency is much lower, being not more than 80 per 
cent. at full-load ; this is accounted for by the relatively ter 
amount of power required by the motor in this case, and by the loss. 
of power due to using two transformers in place of one. ere the 
cost of land is at all great а considerable saving may be effected by 
using rectifiers ; two rectifiers complete require about 5ft. by 13ft., 
and this space includes 17in. at the back and in front of each set, 
as well as 2ft. between them, and a foot on each side. The first 
cost is not very heavy and the up-keep is low, thus at Southport the 
total repairs and maintenance, including brushes, amounted to 
£19. 15s. during the last year, of this amount rectifier brushes cost 
£6. 15s., and renewals to commutators EIO, leaving £3 for the cost 
of oil, grinding-gear, &c.; the gross income from the lamps ,was 
£840 ; thus the repairs, &с. to the rectifiers work out at 2°35 per 
cent., or since 94,400 units were rectified the repairs per unit 
amounted to ‘05d. In stations where so much power is not dealt 
with on the commutator, these costs could be still further reduced. 
With only one or two rectifiers running at once, the writer 
has not found it necessary to employ any extra labour, or in 
fact any specially skilled labour, to keep the ap tus in order. 
The attendants very soon pick up the special points which it 
is necessary to keep in view in order to obtain satisfactory 
running. Amongst the most important of these is to keep the 
brushes well trimmed and accurately set, and to be careful to see 
that the commutator is clean ; the voltage is another point which 
requires close attention: the highest pressure, consistent with. 
steady running, is the best, as the higher the pressure the better 
the motor stays in synchronism, buta “Р variation from a certain 
definite mean (which may be slightly different for each motor) 18 
not permissible, as hunting is sure to be the result. Every motor 
the writer has yet come across will stand 10 per cent. variation in 

reassure either up or down, but beyond that it is not safe to go; 
it is well therefore to find out at the commencement the best 
pressure for the motor, and as far as possible to always run it at 
that particular pressure. There is one other point essential to 
really sati ry running, i.e., an even turning moment on the 
бот; shaft of the engines ; any irregularity ів instantly reflected by 
a beat in the motor and a consequent lengthening and shortening of 
the spark on the commutator, but given a good drive, well trimmed 
motor brushes and ordinary care, there is little fear of the motor 
giving any trouble. 
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STREET LIGHTING BY ELECTRICITY.* 


BY S. E. FEDDEN (EDINBURGH). 


It is the author's intention in the present Paper to give a short 
account of the street arc lighting as carried out in Edinburgh. 
The Edinburgh street lighting is on а somewhat extended scale for 
a city which only adopted electric light two years ago, and in the 
author's он its introduction has been an almost phenomenal 


success. The number of lamps now in use are : — 
Crompton- Pochin low- tension s esses 240 
Brocke kei! On eo UE ebd di 82 
Crompton-Pochin rectified .............................. 147 
Making a total of ........................ 469 


and there are about 150 more to be put up this year. 

All the lamps have worked in a satisfactory manner. The 
repairs and maintenance of 300 lamps for one year amount to 
£160, or an average of 10s. per lamp per year—that is to say, 
about 5 per cent. of the cost of the lamp. "The annual charge 
for arc lamps was £20 in 1895, and £18 in 1896, and the Com- 
mittee, acting on Prof. Kennedy's advice, has decided to further 
reduce the price in 1897 to £16 per lamp, partly because of the 
liberal way in which the lighting had been taken up in Edinburgh, 
and partly because of the low cost of generating. The lamp-posts, 
which were manufactured by Messrs. Mackenzie Bros., of Edin. 
burgh, are 28ft. high and weigh 180 t., the height of the arc from 
the ground being 23ft. All lamps are suspended at the same dis- 
tance from the ground, and in the author's opinion this gives the 
best effect with regard to surrounding buildings, though on the 
continent he believes they are placed at different heights, according 
to the nature of the streets and buildings. On this point he would 
like to hear the views of the meeting. The posts are placed from 
50 to 60 yards apart, the variation in distance being necessary in 
order to utilise lamps in side streets by placing them at corners 
where possible. 

Princes-street, which has взора 
оп the other, is lighted оп the shop side with 15 ampere 750 watt 
lamps, and there is a splendid line of 35 arcs from the West end 
of Princes-street to Calton Hill, nearly a mile in length. The 
width of the street із 95ft., but the light is excellent on both 
sides, and it is quite easy to read a newspaper on the tram cars. 
Of course opinions differ as to whether it would not have been 
better to light the street from both aides, but the effect as it is now 
is very fine. The other streets are lighted generally on both sides, 
except where circumstances, such as the presence of cellars, &., 
would not allow it. In the case of Ed wide streets, however, the 
posts are placed down the centre. e lamps are 10 ampere 500 
watt Crompton- Pochin and Brockie-Pell lamps. 

The low-tension lamps are run in the ordinary way, four in series 
at 230 volts, but it is hoped as soon as the change is made to 460 
volts to get nine lamps in series, because, after adding the extra 
lamps there will still be 30 volts to spare, there being now four on 
230 volts, and it will still be possible to have some line resistance 
to keep the feeding steady. At the present time five lampe have 
been run in series on 230 volts in some streets, but the result has 
not been satisfactory. Switches are placed on the positive end of 
every four lamps, and the trimmers are responsible for the switch- 
ing on and off of their all-night lamps, night and morning. А man 
on а bicycle goes round at 12 o'clock to switch off the half-night 
lamps, and it takes him over an hour to get over his seven mile 
circuit. The switching at so many points is very troublesome, and 
in the author's opinion & better plan would [^ to have switch 
centres, where a number of streets intersect, with a 60-ampere 
switch, so that half-a-dozen circuits might be dealt with at once. 
The main with this switch in it need only go to the commencement 
or itive end of each circuit. The other ends of each circuit 
could: Be connected to the negative main where most convenient, 

with a fuse to carry the current for each individual circuit. The 
rectified lamps take 12 amperes, and are run 30 to 35 on each 
rectifier. 

Edinburgh experience of rectifiers is that they are very tricky, 
because ahon one goes wrong, ora fuse blows, the others which 
are runping are liable to follow suit, run out of phase, flash 

_ over, cause the lamps to pump, and eventually stop. It is then 
necessary, either to switch all the lamps out, or to run alter- 
nating current through them, with the result that either the 
town is in darkness, or the lamps are damaged. The author 
would suggest as a means of getting over this difficulty, a con- 
tinuous current motor alternator with a rectifying commutator 
attached for each circuit. A good alternating arc lamp is badly 
wanted to cope with arc lighting on a large scale, so that circuits 
of 40 or 50 lamps in series might be run directoff a 2,000 or 3,000 volt 
alternator. Experiencein Edinburgh also shows that it is not feasible 
to run rectifiers off the same machine which is running the incan- 
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on one side only and gardens 


descent lighting, as it is almost impossible to switch on a circuit 
of arc lamps without causing the pressure to jump, but of course 
the effect of this would be felt less if there were a big load on the 
lighting circuit. The practice is to run up rectifiers on a separate 
machine, to switch on the lamps, and chen to synchronise and 
parallel on to the circuit machines. The highest efficiency of an 
arc circuit is maintained by never letting the lamps out, and where 
the gas lamps are removed this should be studied a great deal more 
than a mere percentage efficiency, and the author contends that an 
arc lighting plant, with an efficiency of only 60 per cent. and con- 
stant light, is far preferable to one with 80 per cent. efficiency and 
constant and vexatious interruptions in the light. 
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Tower ladders are used when trimming the lamps, each Jamp 
requires two men in ordinary weather, and these trim from 50 to 
60 lamps, according to the district. In high winds, however, it 
takes in some very ex places as many as five or six men to 
hold on to ropes lashed to different parts of the ladder to keep it 
from being blown over. The ladders are a great source of trouble 
and expense, and seem to fall to pieces in a very short time from 
the jolting on the ite sets, and the author does not consider 
thom at all satisfactory, as they have to be practically rebuilt after 


8 
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Fic. 2. 


six or nine months use. Some good method of lowering the lamps, 
во as to enable them to be trimmed from the und, is badly 
needed. The main benefits of arc lighting on a liberal scale are as 
follows :— 

(1) It has the desired effect of bringing up the load factor of & 
station, although it comes on top of the peak, but this would happen 
with any load. | , 

(2) It gives long and steady hours of running the engines fully 
loaded after 12 o'clock at night, when they would otherwise be 
running half empty, and at a very low efficiency. 
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(3) In densely populated districts into which the arc lamp has 
been specially brought in Edinburgh, it has most decidedly reduced 
crime. 
(4) It brings in many consumers who would otherwise not take 
the light in the streets where mains are run and arc lamps erected. 
(5) It reduces station costs in every direction. 


The author has prepared curves relating to two years running. 
In Fig. 1 the top line represents total units, the second line units 
supplied to consumers, the third line units used for arc lighting. 
The large proportion of the units used for arc lighting, compared to 
the total output, will be readily seen. In Fig. 2 is shown the 
increase in two years— (1) of total 8-c. p. lamps on circuits including 
arcs ; (2) of total 8-c.p. excluding aros; and (3) of arc lamps in 
their equivalent of 8-c.p. lamps. conclusion, the authcr would 
express the hope that his Paper will impress on every resident 
engineer and municipal committee, the importance of arc lighting 
on a liberal scale from the very commencement of any eleotric light 
undertaking. 


DISCUSSION. 


Mr. A. GAY (Islington) opened the discussion. The subject, he said, 
was à large one, and the Papers dealt with it exhaustively. The whole 
subject seemed to turn on rectifiers. One could not help being struck by 
the fact that there was an almost unanimous opinion that rectifiers were 
the thing par excellence for street lighting. He should have liked to have 
seen a Paper dealing with the question of continuous current at low-tension. 
If his memory served him, the engineer of Edinburgh was the only one 
who referred to the question of a supply from a low-tension centre, and as 
the whole subject seemed to turn on rectifiers he proposed to confine what 
he had to ғау to that point. Mr. Taite had spoken of their efficiency, the 
small cost of up-keep, and the minimum floor space, and Mr. Fedden had 
dealt with the same subject ; but while Mr. Taite seemed to give a very 
good account of the reliability of rectifiers, Mr. Fedden seemed to have 
come to a somewhat different conclusion, and described them as being 
"very tricky." He had himself had some experience of rectifiers at 
Islington, and, giving them every possible credit, he must say that they 
served а very good purpose. Considering the matter very carefully he 
came to the conclusion that they were the least of the evils from which he 
had to choose, but how far he was correct the future alone could prove. 
Without attempting for а moment to depreciate their value he must say that 
they had not come up to the flowery description he had received of them 
from some who had used them and from others who were probably equally 
interested in giving a good account of their powers. When he thought of 
recommending his vestry to adopt them he was told that there was abso- 
lutely nothing that you could not do with a rectifier that you could do 
with an ordinary dynamo. Running in parallel was the simplest possible 
thing, and they could not get out of phase ; or if they did so by any mis- 
hap a few seconds was quite sufficient to restore the equilibrium, and that, 
in fact, the use of rectifiers was the most economical and the moat efficient 
and the finest and most perfect in character. His experience had not been 
to prove the truth of that, but rather to refute it, and there was no doubt 
that they were very tricky. You never quite knew what they were going 
to do next. They could not safely put in parallel a machine with rectifiers 
on it with a machine without them. He had perhaps in six cases out of 
ten succeeded by careful management in putting two machines in parallel 
with rectifiers on without throwing them out; and there seemed to him 
to be a good deal of chance about the thing of which you did not know 
and could not learn the why and the wherefore. With reference to the 
small up-keep, Mr. Taite seemed to have got a model rectifier, and all 
he could say was he wished he could get a similar one at Islington. 
Asa matter of fact, the wear and tear was such as would not be tole- 
rated in & Brush or on a Thomson-Houston machine. He never 
expected that a rectifier would bring about a perfect condition, but he 
thought it was a mistake to say that no repairs were needed. Mr. 
Fedden had spoken of the difficulty of trimming the lamps, and desired 
to have some good method of lowering the lamps so that they could be 
trimmed from the ground. For himself he did not think that the practice 
of lowering the lamps and breaking the connection was a good one. The 
connection should be permanent and made once for all, and he did not see 
any reason why the lamps should be lowered. After careful consideration 
he had come to the conclusion that any class of column which required 
the lamp to be lowered or the wire altered for the purpose of trimming 
was wrong in principle. Over-hanging lamps, though pretty, required a 
great deal of trimming, and he had therefore recommended a form of 
column similar to that adopted by the City Company in London. 

Mr. TONGE (Preston) said they had 42 arc lamps, but unfortunately 
his corporation was of an economical turn of mind, and could not afford 
to have more than five amperes in a lamp, so that he had not much to talk 
about. He himself had found it advisable to have two attendants for 
trimm ng the lamps, one of whom was & lad, except in stormy weather, 
when two men were required. Personally, he preferred the over-hanging 
bracket for lighting. 

Mr. QUIN (Blackpool) speaking of both classes of arc lighting, said 
that of the low-tension for 230 volts he put down about 250 lamps at 
Brighton, and those which they had at Blackpool ran on the rectifiers. He 
was fortunate in having had experience of both, and he was very much 
surprised to see that at Edinburgh they only run four lamps in series nt 
250 volts, At Brighton they succeeded very well in running five in series, 
and that was a gaia of something like 20 per cent. on their energy. 
Another point with regard to the circuit should not be overlooked in con- 
necting up street lighting maina from your distributors Mr. Fedden 
suggested bunching his circuite. Now perhaps he might be permitted td 
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suggest to him that in that he was wrong. When they coupled their 
street lighting circuits to their distributors it was advisable to couple them 
only at the disconnecting boxes, because very often, for some reason or other, 
they had to disconnect a certain distributing main, and one did not care to 
put a whole street in darkness. Mr. Fedden had also mentioned that a 
good alternating arc lamp was badly wanted. There was no doubt about that, 
but in his opinion the alternating arc lamp had yet to be invented and must be 
built upon an entirely different principle to the arc lamp now in use, which 
was designed for a continuous current, and was extremely inefficient when. 
it was run by an alternating current. Speaking of rectifiers, he had four 
in use, and he agreed with the gentleman who said that they were good if 
they were attended to properly. They certainly cost something for their 
up-keep, and they had a knack of running out of phase. Of course the 
rectifier was tricky ; but once they understood it—and it did not want 
much understanding—and gave it proper attention, it would act very well ; 
and it was, he thought, the present solution of the problem of street light- 
ing for alternating-current stations. Mr. Boot made a statement which he 
was afraid was rather too good to be true. He spoke of rectified lamps 
giving a higher candle-power for the same wattage. That did not coincide 
with his own experience. In his opinion they gave less light than a con- 
tinuous-current lamp. He agreed that tower ladders were a nuisance, and 
said that at Brighton the lamps were lowered by a steel wire, and he 
invited anyone interested to go and see how the trimming was there 
carried out. 

Mr. STEWART (Derby) pointed out that, although when the charges 
for electric lighting were looked at they might seem to be heavy, they must 
remember that they did not only represent the cost of the light, but also 
the provision of a sinking fund. The chance of doubling the number of 
lamps allowed them to reduce the charge for street lighting. He had 
heard glowing accounts of rectifiers, but where they had an alternating 
current, as at Derby, and the mains were put down for a constant current, 
it was a very risky thing to substitute on the present mains a rectified 
current. Ав to lowering the lamps, his own opinion was that it was best to 
use the ladder. 

Alderman MILLER (Croydon) said that at Croydon the syatem was very 
similar to that in use at Edinburgh. Their lamps were about 60 yards apart 
on à double circuit—half night and all night. They were using rectifiers, and 
taking them all round they were fairly satisfactory. As to the use of the 
tower ladder, they had adopted it at Croydon and found very little 
difficulty with it, and taking it all round he thought it was the best 
arrangement that could be adopted for overhanging lamps. With narrow 
streets and sharp turnings he considered the overhanging lamp to be the 
most satisfactory. 

Mr. STEINITZ (West Ham) said with reference to alternating arc 
lamps it was, in his opinion, quite worthy ef their attention. He had 
advised it and found it satisfactory, and in consequence of the tests made 
they had entered into а contract to instal 88 enclosed arc lampe, which 
would burn from 130 to 150 hours. The arc obtained was very consider. 
able, the light being fairly midway between thestandards, and the trimming 
was exceedingly simple. They got up a ladder and stretched out their hand, 
and with one turn the inside of the lamp came out. The lamps took 570 
watts, and as far as could be seen they were apparently quite as good as 
any of the rectified lamps at present in the market. After full considera- 
tion they had come to the conclusion that they would not adopt rectifiers, 
but had gone on very much the same system that Hastings had followed, 
and he thought that any one who wanted to see the very finest bit of 
street lighting should go to Hastings and see the alternating arc light. 

Mr. ANDREWS (Hastings) gave a few particulars as to the course pur- 
sued at Hastings, and of the capital cost and up-keep. They had, he said, 
52 arc lamps on the Front, and they were arranged every lamp on a sepa- 
rate transformer. The arrangement was rather expensive as to capital 
outlay, but if he had to recommend any extension at the present time he 
should certainly recommend the ваше system as they had һай for the past 
three years. The capital outlay of those 52 lamps was £4,700 odd. He 
had on several occasions discussed with other engineers the amount which 
was charged for public lighting. For his own post at Hastings he had not 
the slightest hesitation in saying that they would have been infinitely 
better off if they had not taken the public lighting contract. They got 
£25 a lamp, which was very high compared with what some other places 
were now charging. They could not get their money at less than Ө per 
cent., and the depreciation was also very heavy. According to the agree- 
ment they had to give the town the option of taking over the whole instal- 
ment at the end of three years on valuation, That valuation had not yet 
been settled, but the corporation wanted to knock off 10 per cent. 
annum for depreciation because they said a great deal of the work which 
was originally put in was now obsolete. That referred to the use of the 
7/20 cable, which everyone knew was not now used, and he might say was 
the only thing with which they had had any trouble in their installation. 
When they knocked off 10 per cent. for depreciation, and allowed 6 
cent. for the interest on the capital, and in addition to that had had to 
pay £300 for repairs, that brought the total of their expenses on this con- 
tract out at just over £1,000. Well, they only got £1,300 for the light, 
so that they only received about £300 for the current supplied, which was 
O*6d. per unit., and if any one could show him how that was to be made to 
pay he should be obliged. The current which had been consumed on the 
public lighting contract during the last three years had been nearly 50 per 
cent. of the total current which they had sold. For that they received 
£300, and for the private lighting they had averaged between £4,000 and 
£5,000 а year for about the same current. He maintained tbat by 
charging such a small amount for the public lighting they had been retard- 
ing the progress of private lighting, because in order to be able to pay 
their expenses they had to charge between 8d. and 9d. a unit, and the 
result was that they were charging a few enterprising people who had 
taken the electric light in order to benefit the town, which, in his opinion, 
If they had charged а higher price for the public 
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supply, or aad veen without the contract altogether, they could easily have 
supplied the same current at 6d. per unit all round, and have made а 
bigger profit than they were making at nt. 
Mr. А. B. MOUNTAIN (Huddersfield) said that in taking the value of 
punc lighting they were basing their figures on south country towns, 
t in the north they were more fortunate in being able to buy their coal 
much cheaper, and that had an "pd eer bearing on the cost, and he felt 
certain that in the future publio lighting would be undertaken at 144. a 
unit as an outside figure. Of course if that were so the smaller towns 
would be able to take up electricity for lighting the branch streets. 
Lighting by incandescent lampe, they came upon a rather interesting point. 
They had put down about 70 in Huddersfield, and they did not seem to 
look as well as gae. If they tested the candle-power they were all right, 
but the filament itself was not so large as а gas flame. То get over that 
he bad а double filament lamp made which he found to be much better, 
and some such device as that would undoubtedly have to be tried if incan- 
descent lighting was to do any good, because it was not intensity of light 
but volume of light that was wanted. They had heard а good deal about 
alternating arc lamps not being altogether right. He thought there was 
one strong point to be borne in mind in speaking of any system of light- 
ing, and that was that they must have their machinery all of one kind. 
In his view the arguments against the alternating arc lamp were altogether 
i i , and he was strongly of opinion that for small towns alternating 
sab ec d from a distributing centre would be the cheapest and best 
"Mr. SUTHERLAND (Hanley) said they had had very little trouble with 
rectifiers, At first they had some difficulty, but it was remedied by adjust- 
ing the motor brushes. Another point with regard to the running motor 
was that he did not think failure was so. much the fault of the rectifiers or 
of the motor as of the engine. He spoke in favour of the tower ladder, and 
as to the question of coal saving said they were fortunately situated and 
had Brush machines for arc lights and a rectifier and could use which they 
liked. They bad experimented as to the actual saving of coal, and as near 
a5 they could tell, from 12 o'clock at night to 7 o'clock in the morning, the 
difference between the Brush machine on the arc light and the rectifier 
was about lOcwt. As to the lighting of streets by the incandescent lamp 
he did not agree with the speaker who had said that they should not adopt 
it, because they wanted to have something better than gas. He did not 
think they wanted to be better than gas in the side streets, and why 
should they not put in small incandescent lights which would be a sub- 
stitute for the gas lamp, and use the arc lamp for the main thoroughfares. 
Mr. CHAMEN (Crompton and Co.) said Mr. Fedden had called attention 
io the want of a good alternating arc lamp, There was no difficulty in 
working them in circuits of 40 or 50. The lamps at Worcester, where they 
actopted this course, were fitted with a compensating coil, which was simply 
a choking coil, and the effect produced was to shunt a certain amount of 
current as soon as the arc lengthened, but under the normal conditions of 
the arc practically no current passed through it. If the carbons were 
burned out the whole of the current passed through the coil and the rest 
of the circuit was undisturbed ; that was to say, it still choked back the 
35 volts or whatever it might be. He suggested climbing irons as a good 
system to prevent obstruction inastreet. No doubt lowering of the lampe 
had been adopted at Brighton, but the fact was that as soon az you got out 
of one difficulty you were met by another. | 
Mr. RUTHVEN MURRAY (Worcester) said they had in Worcester 58 
lamps, and they wanted to add. another 27 about a year ago. He had very 
great confidence in a series system of alternating lighting. They had two 
circuits before with separate transformers to each lamp, and though they 
worked satisf it was not, particularly good, and the number of 
5 had something to be gaid against it. Some years ago, at Bray, 
n Irelaud, they adopted the system of alternating lamps working in series, 
Lut that was not at all satisfactory; but it showed that series lighting by 
alternating lamps was possible, Messrs. Crompton submitted a scheme, 
which had row been adopted at Worcester, which had a great deal to com- 
mend it. For simplicity it was delightful, and he had never seen any 
lamps which burned so steadily as those did. The system was most flexible, 
because they could put in any number of series they liked. The largest 
number he had had was 10 lamps, but if he wished to have more he-could 
do so. The efficient use of one transformer only must be immensely better 
than baving a great number. He could not be responsible for the use of 
climbing irons, and they used a tower ladder, which had proved satisfactory. 
Mr. J. A. JECKELL (South Shields) said their experience of rectifiers 
was that if they were to run well they must have first-class attention or 
there would be trouble. The question was for the engineer at an alternat- 
ing current station to decide whether he was to have rectifiers or alternat- 
ing current lamps. It was, he thought, admitted by everybody that an 
alternating current lamp consuming the same power did not give the same 
light as a rectified lamp or a direct-current lamp, and the question was 
what increase of power taken at the lamp would give the same amount of 
light. Supposing they were putting down a 12-ampere direct - current, 
would au 18-ampere alternating lamp give as much light If so they then 
had on the one hand, as against the rectified system, the interest and re- 
payments on the plant, or the rectifiers and the cables, and if they liked, 
they had to add a certain amount for extra attention. Their experience 
"was that they would not require an additional man, but they would 
require better men if they had rectifiers in the stations. They would soon 
have about 60 lamps which would be run from rectifiers, and the extra 
interest on capital would be about £108. That was the chargé they 
-would have to. meet as against alternating lamps if they were to be put up. 
The question arose simply whether the extra current the alternating lamps 
Would take to give the same light would: cost more than £108, and he 
thought it would just about be balanced ; but if they could get a good 
alternating arc lamp which would not take much more current than a 
direot · current arc lamp, he should certainly be in favour of simplifying 
the system as much as possible and not putting in rectifiers. · 
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Alderman MILES (Bolton) spoke in favour of the illumination of the 
streets by gas, and contended that the adoption of arc lamps for street 
lighting was not on the right principle, but that the lights should be 
smaller, ahd at shorter intervals, and not elevated so high above the pave- 
ment. He instanced the lighting of the Avenue de l'Opera in Paris as far 
back as 1878 as an example of what street lighting by the electric light, 
should be. They only wanted to light the streets for the use of pedes- 
trians and for vehicular traffic, and that was not done on the present 
system of arc lamps. d 

Alderman NORMAN (Cheltenham) said he should like to follow the 
er by way of antidote. He had asked -why street lighting by 
electricity had been kept back in large towns. Now the last speaker was 
the chairman of a joint committee on gas and electricity, and the secret 
why the electric light for streets had been kept back was because the two 
committees had very often been combined, and the two interests had been 
represented by one person. He was glad to see that that arrangement 
had come to an end in Manchester, and he believed the result would be a 
very rapid increase in the use of the electric light for street lighting. In. 
Cheltenham the growth of the use of the electric light for street lighting 
had been very rapid and very great. To compare gas lighting under the 
best conditions with the electric light in almost its worst was im his' 
opinion an absurdity. In Cheltenham they had the alternating current 
lamps with transformers in the bases of the lamp posts; and he felt quite 
sure that they had some of the handsomest posts in England. They sup- 

lied the lamps at £19. 10s. a year, which was not only a reasonable pricé 

ut from the day of their starting they had never given a moment's 
anxiety. 

М ш CALVERT (Huddersfield) entirely dissented from the argu- 
ments of Alderman Miles. In Yorkshire, he said, they tried to make the 
best bargains they could in any commercial enterprise they entered into, 
and in Huddersfield formerly the Electric Light Committee was a sub- 
committee of the Gas Committee. It very soon became evident to the 
majority of the Council that it would be to the interest of both under- 
takings that they should be managed by separate committees, and that 
was the course which was now adopted. What they were anxious for was 
to obtain the best results they could both from gas and from the electric 
light at the cheapest rate; and if they found, as he believed they would 
do, that they could illuminate the streets by electricity and get a better 
light and at a cheaper rate than by gas, then the gas would have to go. 
On the other hand, if there could be some improvement made in gas 
lighting—and there would have to be considerable improvement made 
before it could be said to come up to electricity—then the electric light 
would have to go to the wall. 

The PRESIDENT had no intention of taking part in the discussion, 
but said that Alderman Miles’ observations left him no alternative. With 
regard to the Papers being rather outside the mark in not discussing the 
advisability of street lighting by electricity, he could only say tbat they 
might be mistaken, but he thought everybody in the room looked upon 
the question as settled, and the only thing to be considered was the best 
means, Alderman Miles had quoted the lighting of the Avenue de 
lOpera,. He himself had just returned from Paris, and all he could say. 
was that he sympathised with the alderman for having selected such an 
extrémely unfortunate example to prove his case. ‘When he saw the 
lighting of the Avenue de l'Opera he bung his head with shame for any 
lighting that he had ever seen in England, for it was without exception 
the moet magnificent display of the electric light he had ever seen or could 
be conceived. Of course it was one of the. best streets of Paris, and they 
had been very extravagant ; at the same time the result was nothing 
leas than splendid. As many of the members might know, the system 
adopted was to have a number of tall posts down the middle of the 
wide road about 100 yards apart, and on either side lampe on con- 
siderably shorter poete about 30 yards apart, those on either side 
being opposite cach other. The result was almost to equal the light 
of day. There were practically no shadows and the light was extremely 
brilliant. Another point raised by the same speaker was with regard 
to the lighting of the Mauchester streets. He could only say that 
the delay which had arisen in Manchester was his own fault, and it had 
arisen because of the great demand that had had to be met for private 
installations and not from any other cause. It had now been commenced, 
and he might say that in Albert-square they now obtained five times the 
light for less than the cost of the old gas lamp illumination. Mum 

Mr. TAITE briefly replied on the discussion, and Mr. FEDDEN in his 
reply, which was also very brief, aa an instance of what he called the tricky: 
nature of rectifiers, mentioned that they had six running now, and the. 
other night in the last one the primary fuse went. That threw the whole 
lot out, and put the whole of the lights of the streets out... 4 
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ELECTRICAL GENERATION AS 
TRADE. 


Of all commercial undertakings involving technical pro- 
cesses probably none is invested with dangers of so subtle and 
swiftly death-dealing a nature as the generation and supply of 
high-pressure electrical energy. For the outer world of ordi- 
nary consumers of electric power such dangers practically do 
not exist, for these have already been sufficiently hedged 
around with protection by a fatherly Board of Trade. But 
hitherto no such high degree of immunity has been extended 
to the engineers and workmen, whose constant business it is 
to control and handle machinery and plant, much of which is 
silently and subtly endowed with deadly power, that needs 
something less than the merest touch to call it into fatal 
action. It may seem a trite and superfluous remark to 
make, that to all appearances a piece of metal—a wire, it may 
be, or a part of a switch or fuse—lying motionless at a 
dangerously high pressure, differs in nothing from any ordi- 
nary piece of the same metal ; yet it is precisely in that complete 
lack of any inherent indication of danger that the real and 
most potent danger of electrical machinery lies. Familiarity 
may breed contempt in any dangerous trade, but years of 
familiarity with rapidly-moving machinery or intensely- heated 
furnaces will never induce in a workman such an unguarded 
attitude as that he should grasp the one or thrust his arm 
unwittingly into theother. Most dangerous trades hoist their 
danger signal. But with high-pressure electrical bare conduc- 
tors there is no danger signal ; the fatal fang is hidden behind a 
placid smile ; and he who often works in their midst is paturally 
apt to forget that these are something more than ordinary 
pieces of metal which surround him. 

Since February last a Departmental Committee, appointed 
to inquire into and report upon certain miscellaneous dan- 
gerous trades, has been occupied with the dangers of electrical 
generation and supply, and the report of this Committee will 
be found in another column of our issue this week. The 
Chairman of the Commitee is Mr. HA ROL D J. Tennant, M. P., 
and among its members are Miss M. E. Tennant, Her 
Majesty’s Superintending Inspector of Factories, Dr. T. 
Ouiver, and Mr. C. V. Boys, F. R. S., while Capt. Н. P. Ѕмітн, 
R.N., Her Majesty’s Inspector of Factories, has acted as its 
secretary. In view of the specially technical character of the 
business of electrical generation, the Committee has been 
well advised to consult specialists who are closely in touch with 
its details. This course has naturally tended to prevent, or 
at any rate to minimise, the risk of imposing regulations 
which it would be difficult, prohibitive'y expensive or 
impossible of carrying out. And at the same time it 
has doubtless been a means of bringing forcibly and 
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A. PURE AND HARMLESS CORDIAL, “AND, A SPLENDID PICK-ME-UP. 
A BOON ТО JADED WORKERS AND THINKERS, 


“Ot all Chemists, in Bottles, 1a. 140, 2s. 9d., and 4s. 6d.; or of tho, 


DYSPEPSIA CURE'CO., 187 Eton St., FINSBURY, Е.С. 


— coc —— — nd 


кыбыла Vertical. 
If You Want e Вау: Hire or Sell ‘BOILERS 
‘ENGINES, BOILERS, OR ANY KIND OF MACHINERY. of 
SEND SIX „STAMPS FOR Kinds 


The ате Stock of Miscellaneous Machinery in the 


j LONDON SHOWROOMS AND STORES · 


Works: BOURTON, DORSET, 14, Queen Victoria St., E.C. 
Dynamos and Electric Motors. 


1 


wW AUTOMATIC 
STANDARD SCREW ENGINES. 


Jms SO ишт 
— HALIFAX | сакар cu | 


MONTHLY MACHINERY RECISTER, 


Newport, Mon., at 


THE BEST MEDIUM. ү 


ingdom, Ready for Prompt Delivery. 


Classified Index to Electrical aE 


. CHEMICALS.  ELEOTRIO ORANES. PAAR 
eon Co., land з, Artillery-lane Bishopsgate-strect Without, EO. 15 x N Bartholomew- street, Birmingham .......... "s 
Orompton & Оо. V .0.; and Chelmsford 24, 20 * and Swan United ae Light Company, E Ediswan-buildings, 9787, He 
n an ГЛ Lambeth **990000200€0005a€060 ооорооооо е К street, 0 , es. TVC 
Коз Waring Cables Co.,10, Fenchurch-st., London. E. C. TLA N.W ooi wich 13 General Electric Oo., 69 & 71, П. QueenViotoria-si London,E. 0; Balferd „... 25 
General Electric Co., 69.71 & 88 86, Queen Victoriast., London, 25 | ELEOTRIO MINE EXPLOD Anne’e-gate London B. w.; А Woolwich,Kent 6 
Johnson & Phülips 14, Union-ct., Old Broad-st.,London & Ghasiton Kant. 1.15 Siemens Bros. & Co.. 18. Queen Anne ga T 
x er “ Jand Sons, he Lon London Potteries, Lambeth, London, 8. E. = o === 2 marion Andean Goo hen 1 che ве inotuary Chambers, Bron бай Sanctuary, 
© an a JJ! pado ti MR д 
T-O Co., Lambeth P Pottery, ndon, 8. ө Ды Queev-stree London, E.C., and Branches . 
M ел T Genera! El с Co., 69, 71 ГҮ Queen Victoria-st.. Spore Е.С. & "m 95 
mont (0): pe Mee House, n ESAU avente, London: E aoa, we $ ELEOTRIC LIGHT CONTRA qd: 
Edison and Swan Ui United Biectrio L ht Company, Ediswan-buildings, 96. 9.87, яшы О. n Don пешая зъ-жокавішашдыма [ага зу, “юа, 
о a n ameo oo osoa eee ee — 9 о 59 поозооооооооосооовооооо оо ооеооооворо овоо оооо в do Е.С. 55 88 
General Electric Оо 69, 71 & t6, Queen Victoria-al. London, . d.; & BaMord.. 95 eder on Е ооа Queen Vict M Londen ов and Chelmsford 34, 29 
"ср P. Bradbury-stree t, Kingsland, London, N. ©8808 0868648 E8600 OF 18 Drake and Gorham, 66, V ite кор W. —— • оосо 22 
ай Easton Anderson & Goolden, Broad Sanctuary-chmbrs, Broad Hanctuary,6. A 40 
DYNAMO BOLTS. volts Lane, Bethnal Green, London. . æ = == 6 83 Electrio Construction co Wolverhampton ; and Dashwood Houge, O 
«эое» өөөвөөөөзеөзөөөөзөөөөөвәтөөөзөөөө өө сә ов өөө сө 5 
N T ао шапа Son, Whittall.street, Birmingham ................ 12 Elec, Рота Storage Oo. 4, Gt. Winchester-st, London, Е.О. qund Mülwali a 40 
Edison and Swan United Eloctrio Light Company, Ediswan-bulldings, 96-87, Henley XW T Со вебе, ага Martin a stroet, London, EC... "Woowish 1 
n, an z ß ens veuve == Victoris street, London, Е.С; 4 Bourton, Dorset 27 
General Electrio Co., 09,71 & 88, Queen Victoris-at., London, . C. à Salford. 25 Johnson & Phillips, 14, Union ct. Old Broad at., London ; & Chariton, Kent 1,15 
he MANUFAOTUEERS. „Wharton and Down, 83a, New Bond-street, London, W... p.. - i '26 
азе. д 558 апа Eoo eniro dd & 19, Gt. street, London, B. W.. 17 Bax ( 'alius) and Co. „Eagle Works, Coldharbour-lane, Camberweif 5. TTE. 
cal Ё Queen Vi Street, London, Е.О... 83 Siemens Bros. & Co., 12, Queen Anne's-gate, London, B. W.; & Woolwich, Kent 6 
‘Chamberlain & Hoo bam eir а Bartholomew-street Birmingham  ........ 51| gLEOTRIO TRAMWAY SUPPLIES. 
Clarke, Cha and Co. ,Gateshead-on-Tyne; and 60, Fenchurch-st.,London 10 Anderson, A. and J. M. Victoria-street, Westminster, London. S. W. . 17 
Crompton x ө бо у ion House bulldingà, London, 1 A. G.: and Chelmsford "ьн ENGINEERS and OONTRAOTORS Ку is vip. 
or enwell · ro ndon, , ᷣ edsam-street W Birmingham ; an с . 
Easton, Anderson & Golden, Broad Sanctuary chambers, Broad luxokaasj, "street; London, B.W. r.. 5 5 зо 
В. W. Works: Erith, JJ) ОООО ОЯНА ОРЕ ee cs aca 40 | British Thomson-Houston Co., 88, Cannon-street, London, E.C. 2 
Edison and Swan United Electric Light Оопірапу, Edinwan-baildings, 96-87, Brush Electrical Engineering Co., 49, Queen Victoria-street, London, i. C. — 38 
Queen-street, London, E.C., and Branch eem sc rr. е | ^ Chamberlain and Hookham, New lomew-street, Birmingham cscomce 82 
Electric Construction Company, Wolverhampton; ‘and Dashwood House Old Chloride Blectrical Storage Syn 89, Victoria-street, London, S. W... 11 
Broad London, I. е 22416 40 „%%% „„ „„6„%„%„„6 өө 265 „6 2526256 2 „„ „6 6 5 Clarke n & Co. Newcastle-on- » & 50 Fenchurolyst., London, B. C. 10 
Fowler (J.) and Co., Leeds; and 6, Lombard-street, London 2 2 B Cromp Co., on H „London. B. C., and Chelmsford. 24, 29 
General Co.,09, 71 & 88, Queen Viotoria-st. London, E.G. &Balord.. 35 Drake and Gorham, 6$ Violoris-strest, London, 8 W. ..--..........-...... 
Holmes (J. H.) and boon e-on-Tyne; and 17, 8oho-square, London, W. 4 Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
Johnson чертов Old Broad-st. * Kent. . 1, 15 S.W. Works: Erith, Kent. РОЧ СИИ 8 "аео ә косава 40 
Newton ects 5170 Taunton M — оо оона оо оона неее ое TM Electrio Construction Oo. Wolverhampton; and Dashwood House, Old А 
Opperman, 9, Wyn we London, Е Фә „% „„ „% одоос Broad 0. €e-9909069€909960056$029060909002059900000080900900000000009*90590008 
| Siemens Bros, '&со, 12, Queen Anne's-gate, London,8 W. Y Woolwich, Kent 6 Hatin e Bae Gone Gt. Winchester-at., London, B. C.; & Millwall, Е. 40 
. үЎ. Winter,18, London Wal, Мона, london — | Бота Га НЫША бы ные ыл аш d 
z п т n nåon — MW. -st,London,&N. 
ELEOTRIO BELLS. t | Hindley, Е. "MET Queen Victoriast. Landon, Е.С. and Bourton, Dorset... 80 
E d Swan Uni Johnson & Рыа 16,0 . 1, 
KIDS EU ME o cp DD E: 
n 9 on on "9.0699 59 ee оовоео 20 
таа * о Ai elsby, near W Warrington ; p ET 1, Queen : , Bex (Selina) and Co., Ка Works ¢ Qoidharbour-lane, в, Camborwell, АЕ... m 26 
— —— үңө 8 14 Westinghouse Electric 00., Si Victoria гөө, W estminster, London, 8. we 
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Aiken H , Bon and Co,, Bedford; and 19, Great George-st.,London, S. W. 17 | CAMEMOLDERS. United Riectric Light Co Bdiswan S взт 

: . H.), Son and Co., ord; an rge- ndon, S. W. п and Swan 0 mpany 8 

Bellies (Ө. E.) & Oo., Ledsam-et. Works, Birmingham; and 9, Victoria-st., Queen street, London, E.O., and B CCC ы 
London, 8. CCC General El Co., 69, 71 & 88, Queen Victoria-street, London; & Salford. 95 

Oo., 49, Queen Victoria-street, eee БО = 83 | LAMP PILLARS 

Clarke, Chapman & Qo. Gateshead-on-Tyne ; & 50, газаа а ondon 10 Edison & swan Unite 1 Electric Light Company, Ediswan-buildings, 96-87 


Clayton & Shuttleworth, Lincoln; and 95, Queen Viotoria-st., London, Е.О. 15 Queen-street. London, E. C., and Branches 5 e <. = 
ley Bros., W, Manchester; and 10, At. Bride-st, London, E.O... 1 O General кыл Co.,69,71 & 88, Queen Victoriast., London, n. ö. j & Baliord. 25 
Davey, Paxman & Co., Colchester ; and 78, Queen Viotoria-st., London, Е.О. 24 LIGHTNING CONDUCTORS. 
8. W. Wderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, m Edison & Swan United Electric Light Company, Ediswan-buildiugs, 85-97, 
Fowler (J. n " Goce ens and 6, Lombard- street, London, R. U 8 Queen-street, London, E. C., and Branches e.n.. Е 
owler (J) and Oo., Leeds ; and 6, Lom » London, Е.О.......... Electric Co., 69,71 & 88, Queen Victoria-st, London, E. G.; & Salford. 35 
, Dorset 27| секет Electrio Co. 60,71 488, Queen Broad-st., London ; & Chariton, Kent, 1, 15 
F 1TTTT ee 5 Muirhead and Oo., 54, Old Bro-d-street, E. (l.; and Elmer's End, Kent ..... 13 
ey and Co., Globe Works, Lincoln ; and 79, Queen at., F. C. Bax (Jalins)and Co., Eagle Works, Coldharbour line, Camberw II, S. E. .. 26 
ENGINE BAS Rugby вове о еоеоеоооа е о 2265923522 „% „%%% „ % оо ое ооов оо оо оосо со ов 94 LUBRICANTS. ' 
House's Electric Cement Co, Vauxhall-road Liverpool ..... VERE aa ga 
United Asbestos Company, Dock House, Billiter-street, London, B. O.. 95 : 
Willoox (W. H.)and Oo., 84-86, Sonthwark-street London, 8. . 3 Holiance Lubricating ОП Co., 19 & 20 Water-la., Gt. Tower. t., London, K G 


Willcox (W. Н.) and Co., 84 and 88, Southwark-street, London ce 


7 
3 
Dorman and Smith, Salford, Manchester: and London and Glaagow........ 27 
Drake and Gorham, 66, Viotoria-street, London, S. W. ——— Ot 


Delaware Hard Fibre Company, 15, Long-lane, London, E. O. ü Easton, Anderson & Golden, Broad Sanct Cham! Broad Sanctuary, 


Mosses and Mitchell. 68-71, Ohiswell-street, London, E. 0. 3 


FITTINGS FOR ELECTRIC мант. S. W. Works: Erith, Kent...... 2232 22 ee 22299992 CR eR ов oe ее *à 00000996 40 
| and Froud, 40-42, Ohandos-street, Strand, London, W.O............ 4 Edison and Swan, United Electric Light Company, Ediswan-buildings, 86-37, 
Crompton & Co. Mansion House-buildin London, E. C., an 24, 39 Queen-street, London, E.C., and Branches ооооое ое еоевооо ое оо ге е воо ве оо ее — 
Dorman and Smith Salford Manchester : and London and . General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C.,& Salford 25 
Edison and Swan United Eleotrio Light Company, B ; Г Henley's(W, T.) Tel. Works Co., 27, Martin’s-lane London,and N. Woolwich. 1 
B 


97 
Johnson & Phillips, 14, Union. o., Old Broad-st., London ; & Chariton, Кере 1, 15 
Lund så. P., B Nu uec wr ИРИ 3 


t, London, E. O., and Branchen ЗЕТУ Lond 1 
Muirhead and Co., 54, Old Street, E. C.; ard Elmer's End, Kent.. 13 


Queen-stree 2 6 66 „ 6 е е i 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford. 25 
Johnson & Phillips, 14, Union-ot, Old Broad-st., London; & Chariton, Kent. 1, 15 

13 


Lai 3 е о оз азаю 900000 «9 ог Nalder Brothers and Co. 16 Red Lion-street Clerkenwell London, K. C. 20 
per a 2 P. Bradbury creat King nd, Legden, „ „ Вах (Julius) and Co., Eagle Works, Cel tharbour-lane, Camberwell, 3. K. 28 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Quee Siemens Bros. & Co., 13, Queen Anne's-gate, London, 8.W.; & Woolwich, Kent 6 
Viotoria-st., Londo EO. and , . cauaa Sessa ] Telegraph Man pany, Helsby, near Warrington; and 11, Queen 
Western Electric Co., 89, Coleman-street London, K. G. 14 Victoria-street. London, E.O.; and Liverpool m oo. o m o ee oe 
. SOREENS. . | METERS 6 Res Е icm a 
Bonnell (E. B. 81 ——— FVV Edison and Swan United Electrio Light Company, Ediawan-bulldings, S687 
Hicks, 3.148, Dand 10, Hatton gardon Loads EO LULILO . EIS EN Gm 
кик” J. J., 8, 9 and 10, Hatton-garden, London, E. O C2 084828 20 68 0-090004 9-9 90 8 Johnson and РЫШ ° 14, Unlon-ct., Old Broad-ot. London; échariton, Kont.. 1, 15 
U S diswan- 86-87 eatinghouse с otoria. е . n e 
9 Eo cad бы Company, E M оны, 5 I m со, 38., тоз; “зү о» mo - Sin 45 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C. &Balford 25 Wiewins(F.) & Sons, 10, Towec-hili, an an nories, London, 
GAS LIGHTERS (ELECTRICO). 3 конор, EA MICROPHONES. 


Edison and Swan United Electric Light Company, Ediswan-bulldings, 86-87, 
ао, олер Бб, and Branches .............. S E Sena" - 
nera oCo., 69, 88, QueenVicto ў 25 

GAS POWER. ' Queen ria t., London, B. C., & Salford 


General Electric Co., 50, 71 & 88, Queen Vlotoria · street, London, E. C.; & Salford 25 
MOTORS (Electric). 

British Thomson-Houston Co., 88, Cannon-street, London, E.C. ............ 2 

Brush Electrical E Co, 49, Queen Victoria-street London E, O 83 

Chamberlain & Hookham, New Bartholomew-street, Birmingham .......... 31 


Vows: n Ec nomic G; : : ; 
QENERATORS. — YT Co, 89, Old Queens, Westminster, London 14 | Chamberlain & Hookham, House bulldings, London, Е.С. ; & Chelmatorä. 24,29 
British 1homson-Houston Co., 88, Cannon-street, London, E. CO.. 9 to Works Co., 29, Clerkenwell-road, London, E. C0. РЕ «йере» 18 
Cox Taermo-Electric Co., The Сох Laboratory, St. Alban's, Horts .......... 8 Easton, Anderson & Goolden, Broad Sanotuary-chmbra, Broad Sanctuary, 
GLOBES AND SHADES. - S.W. Works: Erith, Kent uis dri 5 
оше Arc Lamp, 97, Queen „ London, Е.С. ............ 1l Ганев 185 8 bigots gom апу, Ediswan Baildings, 36 & 
nan . 9 . 9 ААА 6 „ 66 „„ e %%%%—%ꝗF˙7 „% „%%% „%„%„ „% „% „% „ 6 „„ „ 0 — 
Dorma Smith, Manchester; and London and Glasgow .............. a EI o Construction Co., Wolverhampton ; and Dashwood House, Old 


Bien кай Bean Uil Baste Lait Cete Maine log 
96-37, Gueen-street, London, E.C.; and Branches ...................... — 
, obuson and dl, baten d. 51d Br a oe Ж.б, Ballon |25 
nyo 1 & 10, Hatton-garden, London, Е.О | 8 
INDIA RUBBER. : Apc MAC quo dae 


Broad-st., London, E. ooo eee „„ % 5 
General Eleotric Co., 69, 71 & 88, Queen Victoria-st. London, E. C.; & Salford 25 
Holmes (J. H.) & Co., Newcastle-on-Tyne; & 17 Soho-square, London, W. 4 
Johnson & P lips 14, Union-ot.,Old -8t., London ; &Charlton, Kent., 1, 15 
Newton Electri Works, Taunton, England *9€060«09*06900060a809€9000*5000090920€0208 13 
Siemens Bros. & Co., 12, Queen Anne's-gate, London,8.W. and Woolwich 6б 

NON-CONDUCTING COMPOSITION. 


Harburg In . Со, (Р. | . E House's Electric Cement Co., Vauxhall-road Liverpool — B 
INSTRUMENTS. C 00. (F. Winter), 188, London Wan, wood st. KO. % | House's Electric , Dock House, Billiter-street London, n. U 23 
NON-MAGNETISABLE WATCHES. 


Berend (О.) and Co., Dunedin House Basinghall-avenue, London, E.C... 16 
Chamberlain and Hookham, New Bartholomew-street, Birmingham „ 
Crompton and Co., Mansion House-buildings, London, E. C.: & Chelmsford 2⁴, 20 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, . 


Smith (8.) and n, 9, Strand, London, W. O. em as ap GD ос ao ою ею OD со ӨШ as an OD 
OIL FILTERS. 
aora киси Oo., 69, 71 £88, Queen Victoria-st, London, E.C.; & Salford 


PAIN | 
Ind ctible Paint Co., 27 Cannon-street, London, B.C, Lees 
Ар долете. жаны lane, London, W.C. | 
° e - D e ee 7808 оо оо ED QD ар QD QD OD (DD == 
Lorrain (J. б.р. оок House, Norfolk-street, Strand, W. G —— a3 
POROUS & | f 


tein Eleo. Accumulator Co., Victoria Mansio Viotoria-street, 
estminster, London, S. W. C 
эн) and Sons, London Pottery, Lambeth, London, B. 3. 


* 8 


e 8 
Johnson & Phillips,14, Union-ct. „Old Broad-st., London; & Chariton, Kent 1,15 
bi End Kent  .... 13 
о.,16, Red Lion-street, Clerkenwell London, E.C..... 20 
Раш, R. W. 44, Hatt garden, and Gt. Saffron Hin, London, E.C. ........ 22 
7,5 [] on- ee erxenwe naon е боов оосеоооооео ов ое о о 2 
Richard, Jules, Paris ........ 333 3 лы ыы о ос 
Sax (Julius) and Co., EagleWorks, Coldharbour-lane, Camberwell 8. E... 
Siemens Bros. and Co., 13, Queen Anne’s-gate, London; and Woolwich, Kent 6 
Stanley, W. F., Great Turnstile, Holborn, London, E. C... wich, Ke .. 21 
Telegraph Manufacturing Co. ; Helsby, near Warrington; and 11, Queen 
ў Victoria-street, London, E. G.; апа VETPOOl .....seonsononesesesmsessna 1 ` 
INSULATING MATERIAL, ` | S.W. Works: Erith, Kent 
Delaware Hard Fibre Co., 16, Long-lane, создо E. C... 4 7 | SOREWS, TERMINALS, Ао. 


2 

2 

Allen (W. H.), Son and Oo., Bedford; and 19 Great George-st. London, B. W. 17 
ep M & Co., Ledsam-st. Works, Birmingham; & 9, Victoria-st 

n n 4 N Rr њо ооовоо оо ео овоо ао ооаооо со 20 

n, Anderson & Goolden, Broad Sanotuary-chambers, Broad Sauctuary, я 

; ) 

93 


Mosses and Mitchell, 68-71 ell t (D usse mi ыш Automatic Standard Screw Co., Halifaz . 

INSULATORS, ай. rest London, E.G = Edison and Swan United Electric Light Company, Ediswan-buildings, 05:37, 
Doulton and Co., Lambeth Pottery, London, 8.E. C/ ͤ NE 7 Queen-street, London, E. O., and Branches JJJCCCC00ðꝛ 8 
Ей den and Swan, United Electric Light Company, Ediswan-buildings, 36-37, Lehmann Bros., 88, Hampshire-street, Torriano-avenue, London, N. W. .. IR 


SOREW THREADS. 


. Lehmann Bros., 88 Hampshire-street, Torriano-avenue, London, N.W. ...... 1% 


R | 


Genera! Electric Co., 69, 71 & 88, Queen Victoria-st,,London, E. d.; & Salford. 

Honley's (W.T.)Tel, Works Co., 47, Martin's-In, Cannon-st.,Lon,,&N.Woolwich 1 | SHUNT-BOXES. | 

Johnson & Phillipe, 14, Union-ct.; Old Broad-st., London; & Charlton. Kent 1, 15 Paul, B. W., 44, Hatton-garden, and Great Saffron-hill, London, Е.С. .... 91 

Siemens Bros. & Co., 12, Queen Anne's ate, London; and Woolwich, nd 6 OKETs. 

s iff (J.)and Sens, London Potteries, Lambeth, London,S.W............. 9 |. Edison and Swan United Electric Light Company, Ediswan-buildings, 83-87, 

Telegraph кон Go, Helsby, near Warrington; and 11, Queen oral Eleotria Co OB Е.С. ава vie ЧИТИ" 555 — 

ria-street, London, E. O. and ver pool . . General Electric Co.,69, Queen ria-st., London, E. O.; & Salfora 25 

LAMPS | 1 . Lundberg, A. P., Bradbury-street, Kingsland, London. N. „ 13 


Berend (O.) and Co., Dunedin House, Basinghall-avenue,London,E.O. . . 23 | STONEWARE AND PORCELAIN. 


British Iocandescent Lamp Co., Hythe-rd., Willesden Junc., London, N. W. 19 Doulton and Co., Lambeth, London, B. E...... 233 
Brockie-Pell Aro Lamp, 97, Queen Victoria ‘street, London, ЕС. EN ы КОКО LE ABE Sons, London Potteries, Lambeth, London, S. W... . 2 
British Thomson-Houston Co., 88, Gannon: street, London. E. C.. . 2 | SWITCHES AND S8WITOHBOARDSO. 
Brush Electrical Engineering Uo.. А Queen Victoria-street, London, E. O. 88 Berend (O.) and Oo., Dunedin House Fulda avenue London, E. O.. 16 
Cossor, 67, Tarringdon- road, London, E. C. ZZ Crompton and Co., House-buildings, E. C.; and Chelmsford .. 21,29 
C:ompton and Co., Mansion House-buildings, London, Е.С. ; & Chelmsford 21, 29 Dorman and Smith, Salford, Manchester, and London and Glasgow...... 25 
D »rman апа Smith, Manchester; and London and Glasgow ................ 95 Drake and Gorham, 66, Victoria-street, London, BOW use ecu ͤ ci ees vex. { 
Deake and Gorham, 66, Victoria-str London, 8. WW 7 Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
E lison and Swan United Electric ht Co., Ediswan-buildings, i W. Works: Erith, Kent JET. 000 40 
Queen- street, E. O.; and Вгапоһев...,.....,..‚‚.‚,..._ о... let Edison and Swan United Electric Light Company, Edis wan- buildings, 36-87 
E1 sctrio Construction Company, Wolverhampton; and Dashwood House, Old Queen-street, London, E.C., and Branches....... ДУРА ОРЕХ СБа . >= 
Broad-street, London, E. CO...... Сх со РСЕ. Electric Construction Co., Wolverhampton; and Dashwood House, Old 
General Electric Co., 69, 71& 88, Queen Victoria-st., London E. O:; & Salford. 25 Broad - at., London, SG уз»: оооо ов о оовоо оозе ге ве созе зе оогсесоооњо ео о в 5 
Holmes (J. Н.) and Co., Newcastle-on- e; &17,80ho-sq, London, W. 4 General Electric Co., 59, 71 & &, Queen Viotoria- t., London, E. G,; & Salford 25 
London; & Charlton, Kent 1, 15 Holmes (J H)& Со» Newoastle-npon-Tyno ; & 17, Soho-equac, London, W. 


4 
1 Old Broad st., London; Charlton, Kent., 1, 15 


ВИП (W. M.) & Co.. 24, Charles street, Hatton-garden, Londunnn . 18 Lund A. P., Bradbury-street and, London, N. 
oe Electric Со. (Aro), 79, Coleman-street, London, E. O.. . „ 14 Nalder Ios. and Co., 16, Red i rgo ie Clerkenwell eg ie ies D 
Zurich Incandescent р Оо», 47, Victoria-street, London, 8. W. 4 19 Siemens Bros. & Oo., 12, Queeu Anne's-gate, London, 8. W.; & Woolwi 6 
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THE POTENTIOMETER AND ITS ADJUNCTS 


(A UNIVERSAL SYSTEM OF ELECTRICAL MEASUREMENT). 


By W. 
Electrical testing may be said to have passed through two stages. 
were evolved ; 


CLARK FISHER. 


First, that which may be called the elementary, in which firat principles 
secondly, the adaptation of the same to the needs of the telegraph and cable engineer. But with the advent of electric lighting 


and other undertakings, such testing might be said to have passed into the third or practical and commercial stage, where large quantities have to. 
dealt with, and where the old order of things changeth. The engineer or practical man demands that he shall be shown results quickly, plainly and 


accurately with a minimum of trouble, understanding, and consequently “ Time,” 
good instrument, which, once understood and easily manipulated, can be used in a variety of ways to suit his needs. 


Its accuracy is rarely, if ever, impunged. 
universally accepted amongst engineers, and it might be well termed a universal instrument in universal 


that the Potentiometer method of measurement owes its popularity. 


and on that account prefers—like all good mechanics—to have one 
It is to this fact undoubtedly 
Measurements made by it are 
use. 
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clearly before the non-technical members of the Committee 
the precisé nature of the physical conditions in which lie the 
chief dangers attendant upon electrical generation. As a 
consequence of this course of action, together with the inclu- 
sion of a prominent electrical expert in the Committee itself, 
a set of recommendations have been drawn up and embodied 
in thereport that, whatever exception may be taken in regard 
to certain details, are on the whole a practical an I workable 
code—or, rather, basis for a future code—of restrictive regu- 
lations. Among the experts thus consulted we may mention 
the names of Major Carpew, Dr. Чоркткхвон, Profs. AYRTON, 
Kennepy and Sinvanus Тномрвон, Mr. Swinsugne, Mr. FRANK 
Baingv and Sir Dav Влгомомв. It is noteworthy, and we 
think regrettable, that so small a proportion of the experts 
consulted are actually engaged in supply station work. Surely 


it would have been well to have consulted a greater number 


of station engineers, and some few of our leading and most 
enlightened contractors? Twenty-six stations and sub-stations, 
in various parts of the kingdom, have been visited by one 
or more members of the Committee, and 80 days have 
been devoted to holding meetings. In view of the great 
diversity in systems of electrical generation and distribution, 
neither the number of places visited nor the number of sittings 
held would appear to be extravagantly large, and the Com- 
mittee evidently has not wasted any time. 

The guiding principle apparently adopted by the Committee 
in framing its recommendations is summed up in the opinion 
that the accidents which have occurred are those which are 
most likely to occur.“ In view of the limited number of 
fatal accidents considered, and the short space of time covered 
by these, it may perhaps be doubted whether this purely 
statistical basis’ of. inference is valid; but fortunately the 
Committee has not adhered rigidly to the principle just 


enunciated, and its recommended regulations will be found to 


be based upon a much broader and safer foundation than 
might be indicated by a too literal adherence to Appendix I., 
where a number of fatalities are recorded. It will be noticed, 
for example, that no instance is recorded in this Appendix of 
& fatality arising from a less pressure than 1,000 volts, and 


that in the majority of cases the pressure was at least 2,000: 


volts. Nevertheless, the Committee has stigmatised as dan- 
gerous all pressures exceeding 350 volts alternating or 700 
volts continuous. In fixing limits that are much below the 
pressures at which fatal accidents are known to have occurred, 
the Committee has acted wisely, for, in view of the great 
range їп the susceptibility of different persons to dangerous 
shock, a liberal margin of safety was necessary ; besides which, 
it was essential to guard against other injuries than those 
which might prove fatal. But whether the Committee has 
acted with equal wisdom in its choice of the precise limits is 
a more debateable matter. We can find nowhere in the 
report, nor can we ourselves conceive, any justification for 
fixing the danger limit for alternating currents at half that for 
continuous currents. The shock from either 850 volts alter- 
nating or 700 volts continuous pressure would probably 
be attended with far from pleasant consequences, though in 
neither case would fatal results be likely to follow. Yet we 
are disposed to think that were choice forced upon us we would 
much prefer a dose of the 850 volts alternating to 700 volts 
or even a considerably less pressure of continuous current ; 
for though, for the time being, the alternating pressure might 
be the more uncomfortable, it is improbable that its injuries 
would be so deep or so difficult of healing as are the wounds 
produced by continuous current at comparatively. low pres- 
sures. There is also to be taken into account the tendency, 
which most victims of shock have noticed on the part of 


alternating pressure, to throw off or release the victim’s hold 
of the live conductor, as contrasted with the well-known 
muscular fixation with which continuous high pressure binds 
its unhappy victim to the source and cause of his misery. 
Where shock is obtained in an isolated situation, help not 
being readily to hand, this difference might conceivably decide 
between fatal and comparatively trifling injury, and the differ- 
ence in that case would certainly be decided in favour of the 
alternating pressure. 

Many of the proposed regulations to be found in the Report, 
under the heading of ** Recommendations," are such as would 
not in any case have been neglected by a careful engineer or 
а conscientious contractor; but there are others before which 
plants that have hitherto been considered to fulfil all reason- 
able requirements must stand condemned. Opinions will 
probably differ as to how many of the recommendations 
should be placed in the one category or in the other; 
but we venture to think that all will agree that the 
wholesale covering up and guarding of bare metallic parts 
on generators, motor-transformers and switchboards, will, if 
insisted on, lead to a sweeping change in the construc- 
tion of these details of plant. There is scarcely a high- 
pressure switchboard in existence, and we doubt if there is a 
high-pressure generator or motor-transformer (other than 
alternators with stationary armatures), which could not be 
held to violate Nos. 8 and 4 of the proposed regulations. 
Covering up terminals, and placing the bare conductors of 
switchboards out of reach behind the facing of the panels, are 
comparatively easy matters, and need not lead to additional 
trouble in working ; but it is not so satisfactory to have to 
box up the commutator and brushes of continuous-current 
machinery, and, except in cases of urgent necessity, to be 
prohibited (see recommendation No. 12) from making any 
examination of these parts. Indeed, the manipulation of 
high-pressure plant, whether for readjustment, repair, or any 
alteration whatever, is laid under decidedly drastic prohibi- 
tions, that must greatly tend to increase the difficulty of 
carrying on the routine work in a large majority of existing 
high-pressure stations. ! 

Finally, it is to be observed that while the Committee dis- 
claims for its recommendations any finality, and is of the 
opinion that the dangers from electric shock in the genera- 
tion and distribution of high-pressure currents can never be 
entirely obviated," it has evidently decided to err, if err 
it must, on the side of safety. It remains to be seen with 
what spirit these proposed regulations will be received by the 
bulk of generating station engineers and contractors, whose 
voice in the matter it would be well to hear, before these 
recommendations shall finally have become crystallised into 
hard-and-fast regulations. 


THE MEASUREMENT OF INDUCTANCE WITH THE 


SECOHMMETER. 


BY H. N. ALLEN. 


For some time past Prof. Ayrton has suspected that the 
secohmmeter, as now constructed by the instrument makers, 
contained some defect which was not present in the original 
apparatus, and that this had to some extent destroyed confi- 
dence in this most convenient method of measuring inductance. 
As the nature of the defect has recently been discovered, and 
the source of difficulty removed, he bas asked the writer to 
prepare a short Paper giving some account of the matter, and 
comparing the secohmmeter method with the Rayleigh method. 

The two commutators of the instrument st the Central 
Technical College, which was used for this investiga- 
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tion, are placed at opposite ends of the axle of a small 
electric motor, provided with a regulating carbon resis- 
tance.. One of them reverses the battery four times in each 
revolution, and the other reverses the galvanometer between 
each pair of battery reversals. The inductance to be measured 
was placed, in the experiments to be described, in one of the 
arms of a Wheatstone’s bridge. In another arm was an 
adjustable standard of inductance. The resistances were 
balanced in the ordinary way with the secohmmeter at rest, 
and, the motor being started, the standard was altered until a 
new balance was obtained. ee 5 

In the instrument as supplied by the makers it was quite 
impossible to get the galvanometer-needle steady when the 
sécohmmeter was running. An inductance of about four milli- 
henrys could not be measured with:4 per cent. of accuracy. It 
was found at last that the irregular deflections of the gal- 
vanometer-needle continued when the galvanometer-key was 


GALVANOMETER 
BRIOGE 


Kia. 1.—Faulty Form of Galvanometer Commutator for the Secohmmeter. 


pressed down without the battery-key, and the trouble was 
finally traced to the galvanometer-commutator. The two 
metallic segments of the commutator were screwed on to a disc 
of ebonite, the spaces bebwebn them being filled out by plugs of 
ebonite, on which the brushes rested in passing from one seg- 
ment to the other. Frictional electricity was found to be the 
cause of the difficulty, and a new commutator was ordered 
in which the ebonite break was replaced by an air-break. As 
the gap has to be rather long, it was almost filled by a small 
piece of insulated metal, to keep the brushes from springing 
down too far. The result has been a.vast improvement in 
the working of the instrument. As long as the commutator 
‚апа brushes are kept clean, and in good order, there is now no 
difficulty with the galvanometer commutator. Paraffin oil 
must be used freely in cleaning. both commutators from time 
to time. It may be wiped off again while the motor is running 
With a piece of paper or rag. A good plan is to feed a piece 


= GALVANOMETER 
BRIDGE 


Fic, 2.—Improved Galvanometer Commutator. 


of paper, held flat against fhe. surface of the commutator, 
under each brush in turn. It will be pulled through, and 
will clean the brushes. 3 

An examination of the original secohmmeter of 1886, in 
Prof. Ayrton’s collection, shows that it has not the defect 
mentioned. The breaks are all-air-breaks. A description of 
this instrument may be found in a Paper by Profs. Ayrton 
and Perry, in the Journal of the Society of Telegraph 
Engineers and Electricians for 1887. d 

À coil of about 0:3 henrys was measured with the improved 
instrument. 
‘servations was 2 per cent., or 1 per cent. if one of the 
observations, which was probably made with a dirty com- 
mutator, is omitted. Greater accuracy was obtained by using 
a new adjustable standard of inductance, the resistance of 
Which was low. The standard used in the former experiments 


The greatest difference in a series of eight ob- 


was of German silver, and had rather a high resistance. Thig 
made the apparatus very unsenaitive in many cases. | 

The following determinations of the inductances of two coils 
were made with the new standard :— — | 


Cott I. 
Ratio of bridge arms. m pun oe pair hen 8 А 
100 ; 300 bs 178 à 554 
; 178 E 534 
Coil 11. 
| 17˙7 Бр] 
1765 4 52-95 


Even this could probably. be improved on by using standard 
inductances of higher value, so as to make the bridge ratio 
more nearly unity. . | 

In order to test the accuracy of these results, and at the 
same time to obtain an idea of the relative facility of the two 
methods, Coil I. was measured with the Rayleigh method. 1% 
was balanced in one arm of a Wheatstone’s bridge, and the 
throw of a ballistic galvanometer was observed, when the 
battery circuit was made or broken, with the galvanometer 
key down. 

A long time was spent in experimenting with a low resist- 
ance Rosenthal galvanometer. A throw of over 200 divisions 
was finally obtained, but it was not possible to get consistent 
results, on account ef:the lack of symmetry of the instrument. 
The law of the galvanometer was carefully investigated with 
steady currents. Instead of the usual factor (I＋ $ А), where 
X is the logarithmic decrement, the more correct expression 
1+0:57 —0:277Z2+0-180Z3, found in a Paper on galvano- 
meters by Prof. W. E. Ayrton, Mr. T. Mather and Dr. W. E. 
Sumpner, was made use of. The quantity Z may be called 
the diminution of the galvanometer swing.. It is the differ- 
ence between two successive amplitudes divided by the second 
of the two. A 

n 


If D is the decrement, D = „A log, DandZ «D - 1. 
An +1 


Considerable difficulty was experienced from the fact that the 
coil measured was of copper, and its resistance changed a good 
deal with the temperature. In the case of the sechommeter 
Measurements this was not of great importance, as the motor 
could be switched on as soon as the resistance was balanced, 
and a fresh balance obtained by adjusting the standard 
inductance in a short time. It is possible to adjust the 
commutators of the instruments in such a way that a small 
lack of balance in the resistance will be without effect. In 
using the Rayleigh method, on the other hand, this change of 
‘resistance was very troublesome, and finally, instead of trying 
to keep the resistance constant during a reading, a resistance 
box was switched in, in place of the coil, as soon as the swing 
on break had been observed. This was balanced with the 
three other arms of the bridge, so that it had the same resist- 
ance as the coil had when the swing was observed, and wag 
then increased or diminished, by a small amount, so as to 
obtain a steady deflection of about the same value as the swing. 
The best and most concordant results were obtained, when 
{һе swing was observed on break, as the battery key could be 
raised at an instant when the bridge balance was perfect, and 
the spot was at rest at the zero. Nothing like a satisfactory 
determination, however, could be made with the Rosenthal, for 
ihe reason given above. The lack of symmetry made the law of 
damping very complicated, so that the ordinary formula did 
not apply. The observations were next carried out using a 
low resistance astatic galvanometer by Nalder. À large number 
of concordant readings were obtained. The swing on break 
was observed six times, and each time a reading of 810 was 
obtained. The error probably did not exceed half a division. 
The steady deflection caused by a change of 0:05 ohms was 
measured four times, the difference between the largest and 
‘smallest value being 0:4 per cent. The galvanometer was 
calibrated by means of a Thomson-Varley slide, and instead 
of the observed steady deflection, the value which would have 
been qbtained, had large deflections been strictly proportional 


THE ELECTRICIAN, JULY 16, 1897. 


981 


to small ones, was used in the calculations. The formula 
used in, calculating the inductance of the coil was 


ie - = 8(1 + 0°5Z — 0-277232 + 0-1807). 


Where L = inductance of coil in henrys ; 
Р period of swing of galvanometer in seconds; 
S = angle of swing on break; 
ò= change of resistance in ohms; | 
d — steady deflection measured as an angle (in radians) ; 
Z = diminution. 
The mean final result was 58:6 millihenrys. This differs by 
about 0:4 per Gent. from the value obtained for the same coil 
with. the secohmmeter. 

Perhaps it would hardly be fair in contrasting the two 
methods to say that nine or ten days were spent in obtaining 
this result, while with the secohmmeter half-a-dozen different 
inductances could be measured in an aſternoon. Much of the 
time was spent in finding a suitable galvanometer. Still to 
make all the observations of swing on break, steady deflection 
on alteration of resistance, periodic time, logarithmic decre- 
ment, and calibration of galvanometer scale, must take much 
more time than the two simple null observations required 
with the secohmmeter.. In addition to this, it is necessary 
with the Rayleigh method to alternate the first three observa- 
tions, repeating them several times, to avoid the effect of a 
possible change in the magnetic field about the galvanometer 
or a variation of the electromotive force or resistance of the 
battery during the experiment. In addition to this, a galvano- 
meter can be used with the secohmmeter, which is damped so 
as to be almost dead-beat; while, for the other method, an 
instrument with small damping must be chosen, and the 
needle brought accurately to rest before each observation of 
swing, by means of currents sent in appropriate directions 
through a small coil near it. А single medium resistance gal- 
vanometer, as used in ordinary bridge work, enables accurate 
measurements of a large number of different inductances to be 
made, if the secohmmeter is used ; while, in the other method, 
time is taken up in arranging matters so that the deflection shall 
have something like the proper value. In many cases it would 
be necessary to change the galvanometer in order to obtain 
the.desired result. Several of these difficulties would still 
exist if the inductance were balanoed by means of the adjust- 
able standard, so that there was no swing of the galvanometer 
needle on making or breaking the battery circuit. A suitable 
galvanometer would have to be chosen for each combination 
of resistances, and the operation of balancing the inductances 
would take so long that, in measuring a copper coil, great 
difficulty would be experienced from changes of its resistance 
with temperature. Е 

In conclusion it may be suggested that, if the secohmmeter 
motor were made ironclad, the effect of the stray field on 
the galvanometer could be diminished. This would tend to 
still greater accuracy, as the motor field is by no means con- 
stant. The same result could be attained by using a suitable 
water-motor to run the secohmmeter, or by employing a 
d’Arsonval galvanometer, which would not be affected by the 
field. It is also desirable to have some more ready means of 
adjusting the brushes than is provided in the instrument as 
now constructed. Proper brush-holders would be a great 
advantage, with springs to give the right amount of pressure. 
It would be well to experiment with a thin-woven wire brush 


with a spring backing set at an angle to the commutator.. 


The air-gap could be make very narrow, so as to avoid un- 
necessary noise and friction. ; 


REPORT ON THE DANGERS OF ELECTRICAL 
| GENERATIOR.* | 


Since the issue of their interim report of 1896 the Committee have 
met and considered the subject-matter referred to them ; 26 generat- 
ing stations and sub-stations in all parts of the United Kingdom 
have been visited by one or more members of the Committee. The 


Second interim report to Нег Majesty's Principal Secretary of State 
fur the Home Department, of the Departmental Committee appointed to 
“inquire into and report upon certain miscellaneous dangerous trades — . 


further sittings of the Committee have occupied 30 days, making a 
total since their appointment of 94 days; they have examined 
witnesses in relation to this subject, and hare agreed to the follow, 
ing interim report, viz. :— 


ELECTRICAL GENERATING WORKS. 


1. In presenting their report upon the electrical question the 
Committeé would mention that they have been in consultation with 
the Board of Trade in order that there should be no division of 
authority or overlapping of jurisdiction between that Department 
and the Home Office. The Committee believe that completely 
harmonious working can be achieved with the least amount of 
difficulty by the application of the recommendations which follow 
at the end of this report to all generating stations and transformer 
stations into which one or more persons can enter, and that cables 
or wires outside such stations or chambers should remain, as now, 
the care of the Board of Trade.. The Committee are further of 
opinion that these recommendations should be applied to all 
stations and transformer chambers where electric currents are 
generated or transformed by way of trade, for consumption by the 
public, or where they are used in any factory or workshop, or in 
any place of public resort for business or amusement, includin 
Government establishments, shops, warehouses and theatres, an 
exclusive only of private houses and premises. For it has been 
suggested that where corporations or public bodies on a 
generating supply for the public good, such cases might not be con- 
sidered to come within the scope of the mischief aimed at. The 
Committee do not admit this argument: they consider it equally 
important to safeguard the lives of the workers, whether they be 
employed by individuals, urban corporations or other public 
bodies. 

2. The Committee have found some difficulty in dealing with 
electrical generating works in consequence of the technical difficul- 
ties of applied electricity. In framing their recommendations, 
therefore, they have attempted to avoid technicalities as far as 

ssible. In the earlier parts of the report the Committee have 

een content with indicating merely in outline the nature of the 
process and the dangers inherent to it, feeling that anything like 
an explanation would lead to the writing of a text-book, of which 
many are already available. 

. 9. The Committee have also met with certain difficulty owing to 
the great diversity of system which is to be found in different 
generating stations. In addition to this it is impossible to foresee 
every accidental combination of circumstances which might lead to 
serious risk. The Committee would assert that broadly speaking 
the accidents which have occurred are those which are most likely 
to occur. They believe their recommendations will be found to 
have provided against such accidents, and others suggested by 
these fatalities, although they would desire to record it as 
their opinion that the dangers from electric shock in the generation 
and distribution of high-pressure currents can never be entirely 
obviated. | 

4. The Committee would further wish it to be understood that 
owing to the great increase in the produotion and consumption of 
electrical energy in late years, and to the prospective growth and 
development of the industry, the suggestions they put forward in 
this interim report are necessarily of a somewhat tentative nature ; 
and they wish to take this opportunity of disclaiming for their 
proposals any element of finality. At the same time they desire to 
emphasise that in their opinion it is of the greatest possible import- 
ance that the workpeople in electrical generating works and sub- 
stations should be protected by every reasonablo precaution from 
the grave dangers inherent in these operations. If any confirma- 
tion of this opinion were required it will be found by a reference to 
the schedule of accidents in Appendix I., from which it will be seen 
that in the last five years fourteen fatal accidents have occurred, 
including five since the appointment of the Committee. But while 
disclaiming finality for their proposals the Committee would claim 
for them that they are framed with an earnest desire to prevent a 
recurrence of the deplorable fatalities which have occurred in the 
past, with the strong conviction that without these or similar 
requirements no efficient protection for the lives of the workpeople 
can be afforded, and with the full belief that the occupiers and 
employers in tbis industry, while finding no insuperable difficulty 
in carrying them out, will be grateful for the relief from responsi- 
bility which their acceptance and execution will accord. 

Б. The Committee desire to express their grateful acknowledg- 
ments for the invaluable help they have received from the several 
gentlemen of eminence and learning who have come forward to 
assist them. In this manner they have derived information and 
guidance which it would otherwise have been impossible for them 
to secure. То Major Cardew, R.E., Electrical Adviser to the 
Board of Trade, they feel especially indebted, and to Sir David 
Salomons, Bart., Prof. Ayrton, F.R.S., Dr. Hopkinson, F.R.S., 
Prof. Kennedy, F. R. S., Prof. Silvanus Thompson, E. R. S., Mr. F. 
Bailey and Mr. James Swinburne, they take this opportunity of 
tendering their sincere thanks. 
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GENERAL REMARKS. 


6, Electrical generating stations may be conveniently divided into 
three classes, those which supply current (a) at low pressure, (Б) at 


high pressure, and (c) at extra high pressure :— 

(a.) Currents at low P 

stations are invariably di 
only. 


(0) Currents at high pressure are either direct or alternating. 
Alternating currents change their direction a great number of 
times in а second. А hundred complete alternations à second 


is very usual. 


(c) At present there is in Great Britain only one station at 
extra high pressure, and this supplies alternating current, but 
either direct or alternating current might be produced at extra 


high pressure. 
7. (a) Low pressure.—When the current is direct and of low 
pressure, the cables from the generating station have to carry the 


whole current which passes through the houses, and in order that 


the resistance to the e of so great a current may not be 
serious, very large cables, involving the use of a large quantity of 
copper, are essential. In scattered districts, es ially, the amount 
of copper necessary would be so great that oleotrio supply under 
this system could hardly be carried on economically. 

8. (b) High pressure.—A method of enabling consumers to be 
supplied with current greater than that passing through the mains 
which leave the generating stations is provided where high-pressure 
currents, whether direct or alternating, are employed ; thus the 
essential advantage of high-pressure systems, viz., the reduction of 
the amount of copper in the mains, is attained. This is effected by 
means of motor generators or of transformers, which are appliances 
for converting a small current at high pressure to a e current 
at low pressure, or vice versd. According to the proportions of the 
two sets of windings upon them, the current in the consumers’ 
circuit, which it may be stated is not metallically connected with 
the high-pressure mains, is caused to have any desired relation to 
that passing through the mains. Where, as is usual, the current 
on the consumers’ circuit is 10 or 20 times as great as that conducted 
by the high-pressure mains, the pressure at which it flows is in the 
same proportion less, and thus it is that, while 100 or 200 volts 
conveyed into a house is safe, so far as accidental contacts are con- 
cerned, a dangerously high pressure is necessary in the mains and 
generating stations. Expressing the same thing somewhat dif- 
ferently, the generating stations have to supply the consumer with 
electrical porer this is measured anywhere on the route by the 
product of the current and the electrical pressure.” The power in 
the mains is a certain product made up of a high-pressure and a 
small current, whereas on the consumers’ or low-pressure side the 
same power (neglecting the small loss in the motor geherator or 
transformer) is made up of a greater current and a low pressure. 
Thus the consumer is supplied with electrical power at a safe pres- 
sure, while the producer can transfer it from the station by a com- 
paratively thin cable, because a small current only is necessary if 
the pressure is high, and the losses in the cable depend upon the 
current,, and not upon the electrical power supplied. 


9. (c) Extra high pressure.—O wing to the fact that in this 
country there is only one station on this system, the Committee 
do not feel that any generalisation could saf y or fairly be deduced 
from а single саро and, beyond stating that the danger of 
10,000 volts is out of all proportion greater than that of five times 
2,000 volta, they do not propose at present to deal with this branch 
of the subject. But they understand that projects are on foot for 
employing 10,000 volts, or some other number constituting extra 
high pressure, in connection with electric railways. When these 
schemes have assumed more definite shape the Committee feel that 
special rules will have to be drafted and issued for the protection 
of the work-people employed. 


THE Process. 


10. The үш source of power in this country is almost 
invariably the combustion of coal, oil or gas, which is converted 
into mechanical power by steam, oil or gas engines. Any of these 
may be employed to drive machines which are known as dynamos, 
and which convert the mechanical into electrical power. The 
electric current is directed into the proper channels at the switch- 
‘board, and conveyed along the conducting cables or mains into the 
districts served by the generating station. 

11. There are many forms of dynamo, but in every case there 
must be a field-magnet and an armature, either of which is made to 
revolve. In consequence of the rotation of one or other, currents 
are induced in the armature. If the armature is stationary these 
may be led away by cables directly connected to the terminals of 
the armature, In this case the current is necessarily alternating. 
Tf, on the other hand, it is the armature which revolves, direct 
connection between the armature terminals and the cables is 


* All reference to the intricacies of 
system is purposely avoided. 


phase difference in the alternating 


ressure distributed from generating 
ireot, i. e., they flow in one direction 


impossible. For this reason sliding contact between fixed collec- 
tors or brushes and conducting rings or commutator strips upon 
the shaft of the armature is required to convey the current to the 
cables. Where conducting rings are used the current is necessarily 
alternating : but where a direct current is intended the com. 
mutator strips are employed. 

12. The switchboard is a structure which enables the electrician 
in charge readily to make any of the changes in the electrical con- 
nections between the dynamos, cables, fuses and measuring instru. 
ment, which the ordinary working of the station may require. 

13. Cables of various forms and make are employed to conduct the 
electric current from the generating stations to all parts of the 
district served. In those cases where the cable is conduoting at low 

ressure, as in low-pressure systems, and in the low-pressure 

ranches of high-pressure systems, no danger is to be expected ; to 
these cables, therefore, no further reference need be e. High- 
pressure cables generally consist of stranded copper wire. When 
they are to be laid underground this is invariably coated with 
insulating material. The two conductors necessary for the Paene 
of the current from and to the station may consist of two distinct 
insulated cables, but what are known as concentric mains enable a 
single cable to serve the double purpose. Conductors which are 
fixed overhead, and which are usually known as aérial cables, are 
often bare over their entire length. This is more likely to be the 
case within the curtilage of a factory, where the Board of Trade 
rules do not apply. 

14. The motor generators or transformers, the purpose of which 
has been indicated above (para. 8), are placed in ‘substations.’ 
These may be rooms of considerable size—chambers in which there 
is space for one or two people in addition to the transformers, or 
mere boxes practically filled by the transformers. Transformers are 
sometimes placed in cellars or other parts of the consumers’ 
premises. The motor generator is a combination of motor driven 
by the energy of the current in the high-pressure mains and a 
dyname generating the low-pressure ourrent of the local circuit. 
If thecurrent is alternating, branches from the mains are connected 
to the primaries of transformers which supply the local circuits. In 
both cases fuses are inserted in the circuits in various places pro- 
portioned to the heaviest current that can properly be allowed to 

, 80 that if by accident an excessive current should arise, the 
fue will melt and disconnect the circuit. 

15. In addition to the ordinary transformer and motor generator, 
already referred to, there are contrivances of many different kinds 
known as rotary converters," ‘‘ boosters,” &c., by means of 
which a current may be converted from direct to alternating, or 
the reverse, or may have its pressure altered or adjusted in any 
direction. 

16. Uses of the electric current.—Either alternating or direct 
currents are supplied from generating stations to private consumers 
for domestic and general use. For arc lighting also, and for 
driving motors, either a direct or alternating current may be 
employed. The same is true where the current is used for eleotric 
heating, electric welding and electric furnaces. For charging 
secondary batteries, however, and for various electrolytic manu- 
facturing operations, direct currents are used, and ordinarily at low 
pressure. 

THE Dancers оғ WoRKINOG., 


17. The dangers inherent in Steam and other motive machinery, 
being well known and provided against by the general law relating 
to factories, do not require consideration in this report. 

18. In the bandling and preparing of plates for storage batteries, 

8 of lead poisoning exist ; but the workers are already protected 
by the special rules framed for Electric Accumulator Works"; 
beyond this no special dangers to health have been noticed. There 
is, however, a risk in the use of these accumulators in consequence 
of the evolution of an explosive mixture of gases when the plates 
are overcharged. Where the ventilation is very imperfect, a 
quantity of gas may accumulate sufficient to take fire or explode 
on contact with a spark or flame. 

19. The danger peculiar to electrical generating works is the 
liability to shock, which is often fatal if, by accident, anyone comes 
into contact, with the conductors when charged to a high pressure. 
The contact need neither be very perfect nor direct ; provided two 
parts of the body are made to touch conducting materials which 
themselves differ in pressure by 1,000 volta or more, or even by 
much less if the contact with th» flesh is very good, а dangerous 
and possibly fatal shock will result. ‘Che ground, especially if 
damp, is sufficient for one of the contacts, damp leather boots 
affording no protection, so that anyone standing on the ground or 
on motallic or damp wood flooring cannot safely touch a single 
object charged to a dangerous pressure. If, however, he should be 
standing upon a dry indiarubher mat, which is an excellent non- 
conductor, he will come to no hirm on touching any number of 
dangerously charged bodies which are at the same electrical pres- 
sure ; but if he should simultaneously touch, even through his 
clothes, two bodies which differ from one another in pressure by 
about 1,000 volts, the actual amount depending largely on the per- 
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fection of the contact, or if, while safely touching highly charged 
metal, he should touch or by band any conducting article to 
Preis else who is not also заде, then a fatal shock may 
follow. 

20. The metal which is highly charged and which would be liable 
to be touched, if not properly protected, is to be found in the 
dynamo machines, the switchboard and its metal connections, the 
high-pressure mains, and the transformers, and, in the case of series 
arc lighting, in the lamps themselves. 

21. In alternate-current dynamos with fixed armature and rota- 
ting field-magnet, the terminals of the machine to which the cables 
are connected are the only parts which could well be left exposed, 
and these are so easily boxed in that the most negligent user would 
hardly leave them unprotected. On the other hand, when the 
field-magnet is fixed and the armature revolves, there are on the 
shaft two contact rings which form the terminals of the armature, 
and the terminals of the machine are connected with these by two 
brushes. In this case the terminals of the machine can just as 
readily be protected as in the last, but there are in addition 
the contact rings and brushes. These may require attention either 
at starting or during the running of the machine, or they may be a 
source of danger if the attendant, in oiling with a metal can 
or working with ordinary tools, brings any of these accidentally in 
contact with the highly charged metal. In the case of direct-current 
dynamos, the commutator and brushes take the part of the contact 
rings апа brushes in the alternator with moving armature, and 
what has been said before applies equally to both. 


22. The switchboard should be easily and quickly accessible on 
the front, where all the ordinary operations of connecting and 
disconnecting the various dynamo machines and cables are effected. 
The back should be inaccessible, except to those skilled persons who 
have the right and means of entry. Неге each cable end and con- 
ductor from the dynamos is connected to its appropriate block of 
metal. These blocks are generally exposed for convenience of 
repair and alteration. None of the everyday work of the switch- 
board is carried out here, so that the risk of accident can only exist 
when alterations are being carried within reach of highly charged 
metal. There is no necessity for any metal directly connected with 
the high-pressure mains or dynamos to be exposed on the front or 
working face of the switchboard to accidental contact. 


23. High-pressure main conductors may be erected as overhead 
wires, but are almost universally laid underground. Bare over- 
head high-pressure conductors may lead to accident in case of break- 
age or by swinging into contact with buildings, &c., under the 
action of the wind, or by earthing at the points of support in con- 
sequence of damage to the insulators ; or they may become sources 
of danger to persons who unintentionally put themselves in contact 
with them by a ladder or other means. High-pressure ovehead 
wires, even if insulated over their entire length, can never be 
considered as entirely free from risk. In underground cables 
the insulation which is employed to prevent loss of current will, 
when it is perfect, i.e., undamaged, amply protect anyone touch- 
ing it from any dangerous pressure from the metal within, but 
an injury which would not be suflicient to be detected in ordinary 
working might nevertheless allow of the escape of sufficient 
current to produce instantaneous death. As the cables are liable 
to injury when being drawn in, workmen who handle mains 
charged to high pressure with their bare hands may be injured 
or killed. Concentric mains are often employed with a central 
high pressure wire or cable, and an external group of wires 
insulated from the central cable. The outer wires are in general 
insulated again, and the whole is often enclosed in a lead tube. 
If the outer conductor is efliciently connected with earth at the 
generating works, no part of it will attain а dangerous pressure, 
and the risk of handling such a cable is greatly reduced. 


24. Transformers and the metal cases in which they may be 
enclosed, if not efficiently connected to earth, are a source of 
danger in the event of ‘‘running to frame," or of any deficiency 
in the insulation of the high-pressure wire or cable. If there is 
any moderate insulation leakage the earth-connected case cannot 
become charged; or if the insulation fail, and the high-pressure 
main becomes connected with the casing, the extra strong current 
resulting will blow the fuse in the transformer or its chamber, or 
at the central station, and disconnect the faulty part from the 
circuit. So long as no highly charged metal is exposed, and the 
conditions indicated are correctly fulfilled, it would appear almost 
impossible for accidents to occur to men at work outside the trans- 
former casing. 

25. By efficient earthing is meant metallic connection to some 
good conductor which is in contact with damp soil over a consider- 
able area. Ап earth cannot be considered efficient unless, under 
all weather conditions, in case of accidental contact with metal 
charged to high pressure, it will secure the passage of a current 
sufficient to blow the fuse employed for the protection of that 
metal. The best earth often available is the system of cast-iron 
pipes, through which the cables pass, provided all the joints are 
metallic. A mere bolt or rod in brickwork, concrete or in the 


gronna, especially when that is liable to become dry, would be use- 
ess as an efficient earth in the case of metallic connection with 
high-pressure supply ; but it might be sufficient to discharge the 
very small leakage that would occur with sound and, ordinarily 
speaking, perfect insulation. Transformers become warm in work- 
ing, and thus the chambers, especially if well ventilated, are apt to 
become very dry. 

26. Arc lights, when supplied with current from a central station, 
are usually arranged in series, i. e., the same current is sent through 
a number of lamps. As an arc lamp requires an electrical pressure 
of from 40 to volts, dangerous pressure becomes necessary 
when several lamps are arranged in series, for the electrical 
pressure is the sum of the electrical pressures of all the lam 
separately. A workman who is himself insulated cannot obtain 
a serious shock by handling even the two terminals of any 
single arc light, but if he is not insulated, and he touches any 
charged part of an arc light, a current may pass through his 
body ; this may or may not be dangerous in itself, but, in con- 
sequence of the fact that these lamps can in many cases only be 
reached by means of a ladder, a shock, harmless in itself, may cause 
а man to lose his hold and be seriously injured. If the whole 
electrical system is perfectly insulated, the shock depends upon the 
accidental pressure of the particular lamp touched ; if, however, the 
insulation of the system, at any part which differs greatly in 
pressure from the lamp touched, be defective, then a dangerous 
shock is certain to follow. 

27. As illustrating the dangers incidental to the use of electricity, 
it has been stated that in addition to minor accidents, of which we 
hear little or nothing, 14 deathe have been reported since 1892. 
The effects of the passage of an electric current through the human 
body are extremely uncertain and variable. Whilst the pressure 
required to cause death has in America been fixed at 1,500 volts, it 
is clear from the evidence laid before the Committee that a smaller 
pressure may prove fatal, provided circumstances are favourable to 
the passage of the current through the body. People are known to 
have been accidentally brought into contact with higher pressures 
than 1,500 volts without any serious consequences following. 
These cases illustrate the extreme uncertainty and variableness 
indicated above. If a person receives a powerful electric shock 
his muscles are thrown into such a state of tetanic rigidity that it 
is impossible for him to relax his grasp or extricate himself 
from his dangerous position. Such a shock may simply stun 
the person who receives it, rendering him unconscious for 
a brief period ; it may, however, burn him, charring the sur- 
face of the body and inflicting deep wounds which heal 
with difficulty, or, as is usual where the pressure has been 
great and the conditions of resistance slight, it may cause 
sudden death. It is believed that strong electric currents may 
cause death in one of two ways: (a) either by arresting the 
breathing, or (6) by suddenly stopping the heart. With the 
view of ascertaining the cause of death, and of devising and 
testing means of resuscitation, Dr. Oliver undertook a series of 
experiments upon animals, most of them under the influence of 
an anesthetic. Although in nearly all instances death was due 
to arrest of the heart’s action, it is impossible to say upon 
which organ the current primarily exerted its harmful influence. 
In attempting to resuscitate them, the one method which above 
all others gave the most satisfactory results was artificial respira- 
tion. By this means some of the animals recovered even though 
the heart had ceased beating for a period, in one instance for 
as long as 13 minutes. Artificial respiration, therefore, should in 
all cases of apparent death from electric shock be resorted to at 
once and persisted in for a considerable time, for recovery is known 
to have taken place where it has been practised for fully half an 
hour. Since this is the best treatment at our command, and every 
minute passed after finding a body in a perilous position without 
any attempt at restoration diminishes the chance of recovery, it is 
desirable not only that workers in electrical generating and distri- 
buting stations should be made thoroughly cognisant of the dangers 
incidental to their calling, but should receive practical instruction 
in methods of treating suspended animation. The rules subjoined 
in Appendix II.,* furnished by the editors of the Electrical Review, 
supply the required information. The Committee desire to express 
to the editors the gratitude which they feel for this courtesy and 
for other assistance. 

RECOMMENDATIONS. 

28. For the purposes of these regulations a station where the 

direct current generated is at 700 volts or any higher number, or 


* [Appendix ЇЇ. of the report is based chiefly on an illustrated article Ту 
Augustus Goelet, M.D., in the Electrical World of New York for September 8, 
1894, and to some extent on an article by Dr. W. S. Hedley, in the Lancet 
of September 15, 1894, both of these articles dealing with recommendations 
by M. d’Arsonval, in Comptes Rendus for May 21, 1894. The suggestions іп 
these articles have been revised by experts and brought up to date on p. 264 
of “ Тһе Electrician ” Electrical Trades Directory and Handbook for 1897. 
In the event of the above reprint of the Report of the Committee being 
referred to in connection with an accident from electric shock, we urge that 
these revised suggestions should be consulted.—Eps. E.] 
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where the alternating current generated is at 350 volts or any 
igher number, shall be considered a high pressure station,” and 
metal conductors, whether they be on the dynamos, the switch- 
board, the mains, or any other part of the station carrying a 
current at a pressure equal to or greater than that above men- 
tioned shall be deemed to be at high pressure." The Committee 
recommend that the following regulations should be applied in all 
those cases mentioned in para. 1 where electricity at high pressure 
is in use. It is not intended that they should be applied to low- 
pressure systems :— 


(i.) The frames and bed-plates of all generating machines shall 
be efficiently connected to earth. 

(ii.) The rails fencing dynamos, or other generating machines, 
shall be made of wood or other non-conducting material. 

(iii.) All terminals, collecting brushes, main connectors, parts of 
dynamos, motors or other appliances, to which neither Regulation 
No. (vi.) nor No. (vii.) applies, shall be so placed, covered or 
fenced with non-conducting materials, that no person can touch 
accidentally, either with his body, clothing or any conducting tool, 
two parts differing from each other by an amount which constitutes 
a о poem This rule is to be read in connection with 

o (1v.). 

(iv.) The floors of all places where it would be possible to make 
connection with metal at high pressure shall be covered with an 
insulating mat of suitable material and kept in a state of efficient 
insulation. 

(v.) The material used for wiping or cleaning the commutator 


strips or collector rings of dynamos, motors or rotary converters of 
any form shall be applied by means of an insulating handle. 

vi.) In switchrooms and on the front of switchboards, the main 
switches, main fuses, main terminals, omnibus bars and all other 
metallic parts shall be insulated or arranged in such manner as to 
render it impossible for any peraon by accident or inadvertence to 
touch them. 

(vii.) The backs of all switchboards shall be kept closed, except 
for the purpose of alterations or repairs. When such work has to 
be carried on either at the back or at the front of switchboards, 
the following regulations shall apply :— 


a. No person except a skilled electrician, or a workman under 
his personal and immediate supervision, shall be employed 
when any part is at high pressure. 

b. No extensive or serious repairs shall be executed upon 
metal which is at high pressure. 

c. Where the alterations or repairs are not of an extensive 
or serious character all metallic parts at high pressure shall be 
covered with an insulating cap or protected by some form of 
insulating covering, only one part, or several at the same pres- 
sure, to be exposed at any one time. 

(viii.) All switchboards erected after the application of these 
rules shall have, at the back, a clear space of at least four feet. 
This space shall not be utilised as a store room or lumber room, or 
be obstructed in any manner. 

(ix.) Any person at work upon а cable or portion of the mains 
under high pressure shall wear india-rubber gloves on both hands. 


APPENDIX ].—Fatal Accidents from Electric Shock in the Last Five Years. 


Date and place of Occupation at the time of Nature of the fault which caused the Pressure 
accident. | Waere employed. = accident. accident. in volta. 
1. March 4, 1892— | Near a transformer іп |*Attempting to asssist a servant of the | 1. Transformer on the consumer's premises 2,400 
Chatham. a cellar on the con- Electric Company suffering from a] with an imperfectly protected high-pressure | 
sumer's premises. severe, though not fatal, shock. wire. 2. Defective atrial cables. 3. Failure of the 
servant to use the gloves which were provided. 
2. Nov. 9, 1892— | On a surface-box in the | Deceased was pulling back the slack on | Failure to use the gloves which were provided. | 2000 
Kensington, street (Roland Gar- | an insulated live main cable. 
London. dens). | 
3. Feb. 8, 1895— At the front of the | Touching both exposed terminals while | The connecting metal strips, although at the back | 2,000 
Brighton. switchboard in the| manipulating a switch. of the ebonite slab, were so placed as to be most 
central station. liable to be touched by the fingers of the two 
hands, in case of the failure of handle provided. 
4. Sept. 12, 1893— , In the distributing sta- *While in charge of the station attempt- | 1. Omnibus bar was not discharged. 2. Omnibus 2,400 
Blackfriars, | tion of the extra high- | ing to remove a servant of the company | bar was not fenced. | 
pressure system. from contact with a charged 'bus bar. 
5. June 50, 1894— In the distributing sta- Binding a cable to a terminal with wire 1. Omnibus bar was not discharged. 2. The 10,000 
Blackfriars. tion of the extra high- | close to a highly-charged omnibus, space wastoo confined. 5. The employment of 
pressure system. bar. an unskilled workman upon dangerous work. 
6. July 6, 1894— | In the dynamo room of | While employed in regulating the speed | The highly-charged volt-meter wire appears to , 2,000 
Prescot. the central station. of the engine driving the dynamo, the| have been insufficiently protected. | 
deceased is supposed to have grasped 
charged volt- meter wire, which he broke. | | 
7. Sept. 50, 1894— Ор a switch-pillarin the | Deceased went up а ladder and came in | 2,000 
Bankside. central station. contact with some high-pressure metal 
| ordinarily out of reach. 
8. Nov. 26, 1894— In the dynamo room of | Oiling the bearings of an alternator 1. Guard-rails fencing the machine were not 2,000 
Taunton. | the central station. machine, the bed of which was earthed. | made of insulating material. 2. The oil-can 
i It is supposed that a short circuit was was made of metal unprovided with an insu- 
set up by the oil-can. lating handle. 
9. Feb. 26, 1895— | On a transformer cham- | Dusting a high-pressure fuse board with | 1. Fuses and terminals were, from their position, 2,000 
Bristol. ber in a cellar. an ungloved hand. dangerous and unprotected. 2. Work was being | 
] done while the current was not switched off. 
| 5. Only one glove was worn. 4. The floor was 
| of cement, and was damp. 

10. Dec. 16, 1895 — ! On a transformer cham- | Deceased was cleaning or repairing some | The high-pressure terminals were to placed as to 2000 

Cheltenham. ber in the street. part of the transformer chamber, when | be dangerous, and were unprotected. 
| his elbow came in contact with a high- ý 
| pressure terminal. 

ll. Jan. 21, 1896— At the back of the Making alterations, when he accidentally 1. The exposure at one time, without protection, 2,000 
Hampstead. | switchboard in the; came in contact with two metallic| of metallic parts charged to different pressures. 

| central station. connections charged to different pres-| 2. Want of space at the back of the switch- | 
sures. board. 

12. May 15, 1896— | In a transformer cham- | About to examine the terminals in the Defective insulation of the high-pressure mains, 2,000 
Bedford. ber in the street. chamber, the deceased lifted the fuse- which might have been obviated by having the 

box from the top of the transformer,| hole in the transformer casing bushed with | 
| thus breaking the earta connection of | effective insulating material. | 
| the transformer casing. 

13. Jau. 23, 1897 — On centrifugal pumps, Deceased was carrying an iron ladderr tue vs | 1,000 on a 
Newcastle-on- in a factory. which became entangled in the con- 5,000volt 
Tyne. | nections of an are lamp. circuit. 

14, March 6, 1897— In a transformer cham. ! Deceased was descending an iron ladder, | 1. Insufficient earth connection from the trans- 2,000. 


Hampstead, ber in the street. 


: 


* It will be observed that in these cases the deceased was attempting to assist someone else who had met with an accident. 


and put one foot on the transformer, 
which had become highly charged. 


former casing. 2. Defect in the insulation of | 
the main cable, which might have been ob- 
viated by having the hole in the transformer 
casiug bushed with effective insulating mate- | 
rial, or by having the outer wire of the con- 
ceutrie cable earthed at the central station. 
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(.) All aérial high-pressure conductors in factories or workshops 
shall either be insulated over their entire length, and supported at 
such frequent intervals that, in the event of breakage, they shall 
not come within reach at places where persons are liable to pass or 
to be employed, or shall be so placed and arranged as to comply 
with the requirements relating to such wires in streets enjoined by 
the Board of Trade. 

(xi.) The gloves shall be supplied by the occupier, and it shall 
be the duty of the manager to see that they are in a proper state 
of repair, and are worn by the workpeople. 

(xii.) No examinations, repairs or alterations necessitating the 
handling of mains, wires, machines or other apparatus shall be 
carried on except in cases of urgent necessity while such parts are 
under high pressure, and all such work shall be done under the 
personal supervision of an electrical engineer or competent manager 
or foreman. 

(xiii.) Where operations are being conducted upon mains from 
which the current has been cut off, the switch shall be locked and 
precautions taken that it shall not be unlocked except by the 
person in charge of the station on his being satisfied that the 
danger is at an end. 

(xiv.) Every vessel used for lubricating purposes shall be so oon- 
structed that it cannot act as а conductor between the hand and 
anything touched. 

(xv.) Metal transformer boxes shall be efficiently connected to 
earth, and so constructed that in the event of ‘‘running to frame” 
the earth connection will not be broken by the removal of the fuse 
box or any other part of the box. 

(xvi.) Transformer cases, iron ladders and all permanent metallic 
parte contained within the transformer chamber, and not forming 
part of the electric circuit, shall be metallically connected together. 

(xvii.) All holes in transformer cases through which high- 
pressure conductors pass shall be lined or bushed with suitable and 
effective non-conducting material. 

(xviii.) All high-pressure connections within a transformer 
chamber shall be 80 protected with insulating material that it shall 
be impossible to touch them. 

(xix.) Switches that can be conveniently operated from the out- 
side for cutting off both the high and low-pressure conneotions of 
the transformers shall be fitted in all transformer chambers erected 
after the application of these rules, and in all existing chambers, 
unless it is proved to the satisfaction of Her Majesty's Chief 
Inspector of Factories that such an arrangement would be attended 
by special difficulty. 

(xx.) Each post or support where series arc lighting is employed 
shall be provided with means for completely disconnecting the arc 
[диге from the mains without disturbing the action of the other 

тра. 

(xxi.) All persons engaged in electrical works shall be made fully 
aware of the dangerous parts of the machinery, cables and their 
connections, and shall be practically instructed in methods of arti- 
ficial respiration—that known as Sylvester's is both simple and 
efficacious. Rules for artificial respiration, and for the restoration 
of persons apparently killed or injured, shall at all times be kept 
affixed in the station. All persons engaged in the works shall 
thoroughly understand these rules and be capable of putting them 
into practice. In the event of a person being reudered unconscious 
by an electric shock, artificial respiration shall, on the careful 
removal of the body from its electrical contact, be at once resorted 
to, and a qualified medical man immediately summoned. 

(xxii.) All accidents occurring in generating stations or trans- 
former chambers shall be notified according to the provisions of 
section 18 of the Factory and Workshop Act, 1895. 

29. The Committee feel that any set of special rules framed for 
the safety of the workpeople in this industry must imperfectly 
realize their object if а specially qualified person be not retained to 
advise the Secretary of State or Her Majesty's Chief Inspector of 
Factories on matters requiring technical knowledge of electricity. 

Н. J. TENNANT. Tuomas OLIVER, M.D. 
May Tennant, С. V. Boys. 
H. P. Ѕмітн. . 

The Committee desire to express their deep sense of obligation 
to Mr. Boys, F.R.S., for the invaluable assistance he has rendered 
them in the course of their inquiries, and in the drafting of this 
report. For the Committee, H. J. TENNANT. 


Free Electricity in Germany.—Another case of theft of elec- 
trical energy has recently been brought before the courts in 
Germany. A wireman in Nuremberg tapped the town supply 
main for his own use. The courts decided, as on a previous 
occasion, that only a material or moveable object could be 
stolen, and the wireman was declared not guilty. It seems 
time the German law should be adjusted to provide for these 
contingencies. 


ELECTRIC LIGHTING ORDERS. 


BROMPTON AND PICCADILLY-CIRCUS RAILWAY BILL, 


On Thursday, July 8th, a Select Committee of the House of Lords, con- 
sisting of Lord Heneage (Chairman), and Lords Hampton, Boston, Ventry 
and Zouche, commenced consideration of the Brompton and Piccadilly- 
circus Railway Bill. 

Mr. LITTLER, Q.C., for the promoters, said this was a proposal to 
construct, from Piccadilly-circus to the District Railway at South Ken- 
sington, an electric railway on the “ Greathead ” system. The line would 
be just under two miles in length. The stations would be at Piccadilly- 
circus, Arlington or Dover-street, Down-street, Hyde Park-corner, 
Knightsbridge and Brompton-road, where the line ran down at a lover 
level to alongside the District Railway at Kensington. By this connection 
with the District Railway the promoters would not only get into touch 
with the population in the district, but with other railways communicating 
with it—the Midland, North Western and Great Western. The cost of 
the construction of the line was very much less than that of ordinary 
underground railway companies, because they required a bore of only 
llft. 6in., whereas for an ordinary railway it would be 16ft., and, further, 
very light trains in place of the present very heavy ones would be used. 
The generating station would be on the banks of the Thames at a place 
where it would be open to no objection. The line would run from end to end 
through the London clay, and would never be less than 10ft. deep in 
the clay. Capital powera were taken amounting to £600,000, with the 
usual borrowing powers of £200,000. "The estimates of expense, which had 
not been attacked, worked out at about £248,000 a mile, which compared 
very well with the estimates of other similar Companies. Ав to the 
raising of the money, the Committee would be told by the Cbairman of 
the City and South London that he had no doubt the money could be 
obtained—in fact, that he would undertake if necessary to place it. On 
the question of vibration, counsel admitted that it used to be considerable 
on the old system of construction, but under the present system, and with 
the much lighter trains, he contended that it was absolutely nil. Each 
train would carry 150 passengers, there would be a three-minute service, 
and the whole journey would take only 10min., instead of from 24min. to 
30min. at present occupied by the omnibuses. 

Sir JAMES SZLUMPER, engiueer to the railway, gave particulars as to 
the route, the total length of which was 1 mile, 7 furlongs, 8 chains. Be- 
yond South Kensington station there was to be a second small railway, which 
was designed to enable rolling stock to be brought to the surface for re- 
pairs, &c. The gradients on the line were perfectly easy, the worst being 
liu 100. For over a mile the line was at a perfect level. There were also 
no difficult curves, the worst having a radius of six chains, which for such а 
railway was very easy — easier than the curves on similar railways that had 
been constructed. There would be а separate tunnel for the traffic run- 
ning in each direction, which would add greatly to the safety of the line. 
At each station there would still be two tunnels, each of which would be 
larger than the actual running tunnel ; and in addition to stairs there 
would be lifts, of the pattern used on the City and South London, each 
having capacity of 50 persons. The line would run entirely through the 
London clay at а depth of from 55ft. to 80ft , and would be worked by 
electricity. The generating station would be at a vacant piece of land at 
Chelsea Creek, which was the most suitable site he could find. "This site 
would afford facilities for the procuring of water and for the unloading of 
coal direct from barges. The total estimate for the line, including the 
sidings and the footways, was £565,115, which be held to be quite 
sufficient and proper. The trains were to run every three miuutes— 
nearly as frequently as the omnibuses. Each train would carry 
150 passengers. There would be no vibration. He did not admit 
that as regards electric railways this was his 'prentice effort. He was 
unaware than Sir D. Fox's estimate for the line was nearly double his 
iwitness'as. He had not taken any borings on the route as he had the 
official records at the Geological Museum. The platforms would be 200ft. 
in length and 10ft. in width. He denied that the areas he had taken for 
stations would have to be largely exceeded. He waa going to put the 
station in Down-street below the surface. He did not think there should 
be a third lift in reserve. 

Prof. A. B. W. KENNEDY, electrical engineer to the proposed railway, 
said the generating station would be 1} miles from the terminus of the 
railway, and its site was a favourable one. The saving in fuel consequent 
on the facilities for condersation afforded by the proximity of the site to 
the river he estimated at from 15 to 20 per cent. Ordinary trunk mains 
covered with steel would be laid under the road from the generating station 
to Brompton. These maius would supply current at an electrical pressure 
of from 1,100 to 1,200 volts. That would be divided in two at the station, 
зо that each line, the up and the down, would be worked separately at from 
500 to 550 volts, which was the ordinary pressure approved by the Board 
of Trade. In cases where there would be few joints, as in the present case, 
it would be cheaper and better to use armoured cables ; that was а very 
effectual and economical n:ethod of carrying current. The current would 
be continuous and therefore there would be no induction or electrical 
effect which could disturb signals or telegraph wires. In agreement with 
the City and Guilds of London Institute and with the South Kensington 
Museum, it had been arranged that the system of the railway was tu be 
entirely insulated, во that no current would be carried to earth. That had 
not been done hitherto. It was no doubt somewhat unusual, but it was 
perfectly possible, and although it might cost a little extra it was a good 
thing to do. There would be three wires, the third wire having also to be 
insulated. At two points on the railway line there would be balancing 
transformers which would work to distribute the total electrical power 
equally between the trains. The working conductor as usual would be a 
heavy steel rail carried on porcelain insulatora between the two running 
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rails. The working pressure of the trains would be about 500 volts. He 
had allowed in his estimate for three coaches, each seating about 45 people, 
in each train, but the motors would be large enough to drive four coaches 
if necessary. The gauge would be Aft. 84in. as usual. The front coach 
and the hinder part of the rear coach would have a driver's cab containing 
electrical regulating instruments, communicating with two motors under- 
neath. The total weight of a loaded three coach train would be about 60 
tous, which would reqiure about 1,200 н.р. He had provided 1,800 H. p. 
His total estimate of the cost of the electrical portion of the undertaking, 
including 10 trains complete, and allowing 10 per cent. for contingencies, 
was £113,000. The estimates as to tunnelling were a little more than the 
actual expense of constructing in the case of the Waterloo and City line. 
He did not agree with Lord Kelvin that the return conductor should be 
overhead and not between the rails. He declined to admit that practi- 
cally there was any danger arising from the main being taken under the 
road from the generating station to the terminus. 

Mr. CHARLES MOTT, chairman of the City and South London Rail- 
way Company, а director of the Great Western Railway Company, and one 
of the promoters of the present scheme, gave evidence with regard to the 
history of the South London Line. There was every likelihood that the 
capital would be subscribed ; indeed he had had offers to cover it. There 
was no doubt that the estimates were ample, because on the South London 
they had recently accepted contracts for similar work at lower rates than 
formed the basis of the present estimates. "The District Railway Company 
were now promoting a scheme in Parliament of a line to run below their 
present line from Kensington to the City, and the present line would run to 
the level of this line at Kensington, so that, if found expedient, a junction 
with that line could be immediately formed, and passengers would be able 
to exchange from one line to the other there. He was informed that the 
finances of the Hampstead, St. Pancras and Charing Cross, and of the 
Baker-street and Waterloo Companies, were being arranged. If these 
lines were carried out, connection could be made with them by prolonging 
the present line at Piccadilly-circus, and thus getting into communication 
with the great northern lines. As to vibration he said there had been no 
complaints on the South London line, and that the most delicate instru- 
ments would detect no vibration on the line. That line was about as solid 
ав it could be, being built in the London clay, and the interstices of the 
tunnels being filled by concrete. On the South London line they had not 
found serious leakages of electricity. 

Mr. BALFOUR BROWNE, Q.C. (who appeared for frontagers), cross- 
examined Mr. Mott : Have you never heard that Mr. Preece detected the 
electric current from your railway as far away as Norfolk ‘—I heard 
him say once that he could tell when the line was working and when it 
was not. And that he told a Committee of Parliament that he had a little 
thing going rouud in his window which was worked by electricity from the 
railway ?—No. Witness also had not heard that Mr. Preece worked by 
electricity which escaped from the railway a bell which rang as loudly as 
one of the division bells in the House of Parliament. It was found when 
the line was opened that curious electrical disturbances occurred at Green- 
wich, and investigations took place which showed the cause to be the inter- 
vening brick tunnels at the stations. Connections were then put across 
the brick tunnels, апа that stopped the disturbance. 

Mr. LITTLER, Q.C. (for the promoters), said on the Brompton and 
Piccadilly line they were going to use & metallic return, so that if an 
escape did occur on the other line it would not occur on this. He added 
that the proposals satisfied the Arts Department and the City and Guilds 
Institute, wbich carried on most delicate experiments at South Kensington. 

In further cross-exarnination, WITNESS said he estimated the profit at 
about £60,000 per annum. On the South London, which was three miles 
long, the present being but two, the profit on traffic was £49,000. The 
working expenses he calculated at 46 per cent. of the receipts, whereas the 
figure on the South Loudon was 60 per cent. The great advantage of 
electric railways was that, once they had the power, increase of expendi- 
ture did not go on with increase of traffic, as it did on а steam railway. 

Sir F. BRAMWELL said it would be practically impossible to have a 
generating station nearer to the line than in the present case. Of course 
having it two miles from the end of the line invoived the extra initial cost 
of the conductor, and after that there was a continuous expense of the loss 
of voltage on the current passing through the conductor, but the losa was 
so small that it was more than compensated for by the advantages the site 
afforded in regard to coal and condensing water. 

Mr. LITTLER said he had witnesses as to the value of the land, but as 
there was a margin between the estimates and the proposed capital of 
£137,000 he would not call them. 

Mr. BOYLE (for petitioners against the scheme) addressed the Com- 
mittee and called 

sir DOUGLAS FOX, who stated that he had had considerable experience 
of railway construction in connection, amongst others, with the Hamp- 
stead and Charing Cross, and with the Great Northern and City electric 
railway lines, He considered the plans of the present project were in no 
sense up to the standard which was considered necessary in the Central 
London line. Not half the accoinmodation for dealing with passengers 
that was provided on the Central London had been provided on the 
Brompton and Piccadilly line. The lift accommodation would be in. 
sufficient, and he produced plans of other railways showing that in other 
eases very much more lift accommodation had been provided. The plat- 
forms were too short, and he pointed out that the cost of extending them 
after the line was completed would be enormous. They were to be 200ft. 
long, but on the Waterloo and City the length was 300ft., and on the 
Central London 325ft. The trains were only made to carry 150 persons, 
whereas on the Central London the capacity was for 336. As to the 
position. of the generating station he said the only disadvantage in 
connection with it was the danger of the current being interrupted while 
passing through the mains underneath the streete, the result of which 
would be to.absolutely step the working of the line. The estimates, with 


the exception of Prof. Kennedy’s figures of £115,000 for the electrical part 
of the undertaking, were absolutely insufficient. Roundly speaking, the 
promoter's figures for the works were £450,000, but he put them at 
£734,000, which was founded upon tenders of similar work in connection 
with other undertakings. The estimates for the Brompton and Piccadilly 
line were higher than those of all the other electrical railways companies 
save the Central London. The estimates worked out at £112 per yard for 
the Central London, £100 per yard for the present line, and £87 per yard 
for the Charing Cross and Hampstead. 

Ultimately the Committee decided that the Bill should proceed. The 
clauses were then adjusted, and the Bill will in due course be reported to 
the House for third reading. 


CORRESPONDENCE. 


— ag 


SUNDERLAND ELECTRIC LIGHTING ACCOUNTS. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sms: I have read your Notes on the Sunderland 
accounts, published in your issue of July 2nd, and I should 
like to make а few remarks thereon. 

It is true that the alternating plant has been the primary 
cause of the increase in works costs, and also the repairs to 
battery (as in the case of Aberdeen) ; but the load-factor on the 
former is improving rapidly ; and no comment would have 
been made had this plant been running from the first, aud 
had the works costs been proportionally increased during the 
firs& year, as they would have been. Although agreed to 
before my &ppointment in September last, I quite concur in 
my predecessor's advice to reduce the charge per unit. We 
have here gas at 1s. 11d. for lighting and 1s. Gd. for power, 
the lowest prices with which any town has to contend ; and а 
reduction was practically necessary. I am content to await 
the results of the current year's work, which, judging from the 
first quarter's results just completed, will show & considerably 
reduced works costs and а good financial year. — Yours, &c., 


Corporation of Sunderland, Јонх F. C. SxELL. 
July 6, 1897. 


COLONIAL ELECTRIC LIGHTING. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: As a subscriber to your journal for the past seven 
years I have frequently seen articles in your columns dealing 
with the above subject, and believing that а few notes will be 
acceptable I herewith append the following: I have recently 
investigated the affairs of thelighting companies in Melbourne, 
and as there is at the present time an attempt by Mr. P. A. 
Dawbarn, on behalf of the Brush Company, to amalgamate 
two of the companies, and in view of the opposition of the 
City Council and Municipalities within the suburban area, a 
brief review of the situation may be of interest. Upon 
reviewing the recent Act of Parliament passed by the Legisla- 
tive Council of Victoria, February 10, 1896, it is apparent that 
this Act is framed solely in the interests of municipal lighting, 
and although Ше vested interests of the private companies 
have been considered to a certain extent, the following 
clauses will indicate the narrow limits within which this 
has been done :— 

Clause 6 states that companies in existence prior to the 
passing of the Act are entitled to an Order for their lines and 
works existing prior to July 16, 1895; this, upon reading, 
seems only just and of some value, but turning to clause 48, 
sub-section 8, I there find that such companies are liable to 
be bought out (by the council or councils within whose 
municipal districts they are working) within two years 
from the granting of the Order, or within six months of the 
expiration of 12 years or within six months of the expiration 
of 25 years. These clauses would have a tendency to con- 
siderably hamper the progress any company, more especially 
as the generation is in favour of municipal lighting. Little 
can be said of the terms of purchase, for I find in sub- 
section 4, section 8, it says the value of such works, &c., shall 
be deemed to be their fair market value at the time of purchase, 
due regard being had to the nature and then condition of such 
works, &c., and also to the suitability of same, but without 
any addition in respect of compulsory purchase, or of goodwill 
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or of any profits which may or might have been or be made 
from tho undertaking. The question of suitability is a serious 
one, for I am informed that the companies have all adopted 
different periodicities-—viz., 45, 88, 120— whilst that proposed 
by the City Council is 125; проп a close inspection of these 
figures if would appear that the least suitable would be 45. 
Further, the question of suitability may also be of importance 
when it is remembered that the two largest companies have 
their stations about two miles beyond the city boundary, 
Returning to section 7, we find that the companies are 
allowed to supplement the Order to which they are entitled 
by a second Order; this, however, they have still to do, and, 
owing to the adverse attitude the Councils have already taken 
up, it is extremely doubtful whether this will be obtained. 
However, should the Extended Order be obtained it would also 
come under the purchasing clauses and expire with the first. 
Upon referring to the Model Order I find a clause which has, 
I believe, been copied from the English Order, prohibiting the 
buying, selling or amalgamating of electric companies. The 
reason of this I fail to see; but it may prove a serious obstacle 
if my information re amalgamation in correct. True the 
decision of this matter rests with the Minister or Governor. in- 
Council, but I question whether he has the power. Upon a 
close inspection of the regulations it is also evident that much 
work and money will necessarily be expended on the mains 
and apparatus to bring them to the standard required under 
the Act, and if the tenancy of the companies is two years cui 
bono? It would therefore appear that any scheme “ placed 
before would-be investors" demands a close study of the 
conditions. 
I enclose a copy of the Act, Regulations and Model Order 
for your perusal. The state of affairs in Melbourne may be 
summed up by one word, viz., ** Chaos.”—Yours truly, 


June 3, 1897. Еверк. FULLERTON. 


ANCIENT TELEGRAPHY. 
TO THE EDITORS OF ‘‘ THE ELECTRICIAN.” 

Sirs: It is interesting to find that in your ** Correspondence 
Column " Mr. Preece—correcting page 276 of your issue of 
June 25, wherein you say, ‘‘ In 1887 telegraphy was unknown, 
for it was only in 1888 that Ampère suggested making a tele- 
graph with one wire for each letter of the alphabet ’’—adds 
that Ampére's suggestion was made in 1820, which probably is 
correct; but does not note that 25 years before that а paper 
insulated 25-wire telegraph cable was laid and worked between 
Barcelona and a small town 18 kilometres off, by Francesco 
da Salva, who charged each wire statically, so that the far end 
attracted a light paper indicator representing a letter, the cable 
then used being coated with pitch over all, laid underground and 


similar in certain particulars to that now manufactured for tele- 


phone purposes by the Fowler- Waring Company. — Yours, &c., 
Mervyn O'Gorman, Manager, 
The Fowler-Waring Cables Company (Limited). 
North Woolwich, London, E., July 6, 1897. 


MÀ HÀ 


THE PENDER MEMORIAL. 
TO THE EDITORS OF ' THE ELECTRICIAN.” 

Sins: It has been pointed out to me that, at the Pender 
Memorial meeting in University College on the 2nd inst., 
(reported in The Electrician of the 9th inst.), in speaking of the 
services of the late Sir John Pender in bringing to a success- 
ful issue the enterprise for telegraphic communication with 
America, I inadvertently did a great injustice to the late Sir 
Curtis Lampson when 1 said that it was owing to Mr. Pender 
alone that the Atlantic Telegraph Company was kept afloat 
from 1858 to 1864. In fact a large part of the heavy burden 
of keeping the original Atlantic Telegraph Company alive in 
the disheartening circumstances of the failure of the 1858 
cable, after the short time of its successful working, was 
voluntarily undertaken by Mr. Lampson when he and Mr. 
Pender continued to act as Directors, and nearly all the others, 
including myself, resigned. 

Mr. Lampson was Deputy-Chairman of the Atlantic Tele- 
graph Company during the cable-laying operations of the 
Great Eastern," in 1865; and, when the final success was 


achieved by the Anglo-Amcrican Company in 1866, the honour 
of baronetcy was conferred upon him by Her Majesty, in recog- 
tion of the services by which he contributed so largely towards 
this result.— Yours, &с., KELVIN. 

28, Chester-square, S.W., July 13, 1897. 

Mr. Lampson's continued association with Mr. Pender as 
a director of the Atlantic Telegraph Company involved abso- 
lutely no financial liability on Mr. Lampson’s part, that 
gentleman’s only contribution being the £1,000 originally 
subscribed by him to the capital of the company.—-Eps. I.] 


RONTGEN RAYS. 
TO THE EDITORS OF ' THE ELECTRICIAN.” 


Sims: The appearance of Prof. Elihu Thomson's “* Specu- 
lations Regarding the Cause of Röntgen Rays,“ in The 
Electrician for July 2nd, induces me to draw your attention 
to а letter of mine which appeared in your issue of February 
12, 1897. In that letter I endeavoured to set forth —as well 
as my limited faculty for explaining allowed—that the attenu- 
ated molecule of atmospheric matter yet remaining in the 
Crookes tube after exhaustion was, in consequence of a newly- 
acquired electrical condition, decomposed into the original 
atoms forming it, on which they were free to form other com- 
pounds with neighbouring atoms. I said that other and new 
matter was formed in this way, and that it was endowed . 
with the power of creating а new class of vibrations in the 
ether; and, further, that this was the source of the Röntgen 
rays. 

Now, it is with unfeigned satisfaction that I discover in 
Prof. E. Thomson's “speculations,” a positive corroboration 
of my speculations, which I may suggest have some months 
priority of publication in your estimable journal. I have held 
this sort of belief, for many years, too, for in the year 
1849 I told an audience at the old Literary and Scientific 
Institution, Leicester-square, what I considered to be the 
nature of the spark occurring on the discharge of a Leyden 
jar battery—up to that date only credited with ‘leaping 
across the gap." I told my hearers that when the opening of 
the break in the circuit was reduced to such a distance as 
to permit of the charge of the battery polarising an infinite 
line of atmospheric molecules existing there, they became dis- 
sociated into original atoms, which immediately formed other ` 
compounds of (perhaps) matter of greater density, and that 
other lines of molecules succeeded the first, to be polarised in 
their turn thousands of times during the visible continuance 
of the spark. I summed up my view by saying that if no 
matter at all existed between the points of the break in the 
circuit, no spark was possible, for there would be nothing to 
polarise. Here, then, was the foundation of my belief that the 
attenuated molecules of matter still in the Crookes tube are 
on electrification resolved into their original atoms; and we 
may now conclude that with argon, and possibly other 
elements we know nothing about as yet, new kinds of matter 
are produced having new properties, unheard of and new to 
the history of science. I have the conviction also, with the 
Professor, that we have in this matter the opening of a new 
era in physical science, an extension of limits and a new 
chemistry, perhaps,” and I am ready to give my little con- 
tribution toward such a desirable end.—-Yours, &c., 


J. W. WIIXINS. 


QUEENSLAND NOTES. 


FROM OUR OWN CORRESPONDENT. 


Townsville.—The Townsville Municipal Council have the 
matter of electric lighting under consideration. Opinions are 
divided as to whether the work should be undertaken by the 
Council or left to a company. 

Toowoomba.—The consent of the Municipal Council has 
been given to two requests for permission to apply for an 
Order in Council to supply electricity in the district. 

Thargomindah.—Experiments are being made with a view 
to utilising the power from an artesian bore for electric light- 
ing. The field thus opened is most important to Queensland. 


F 
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Brisbane.—The Queensland International Exhibition was 
opened on May th. The Engineering Section does not 
include any very important electrical novelties. Messrs. 
Felten and Guilleaume show various types of wires and cables 
for electric lighting and telephony, and Evereds have a pretty 
show of fittings for gas and electricity. The lighting has been 
carried out by the Brush Company’s Sydney branch under the 
immediate supervision of Mr. E. C. Barton, of the Bris- 
bane Electric Supply Company (Limited) Forty arc lamps 
(10-ampere Brush), and 500 16-c.p. incandescent lamps are 
used for the main lighting, in addition to which the various 
exhibits have their separate lamps fixed. The illumination is 
good, being based on the calculation of a minimum illumination 
of 10 c.p. or one 10-ampere arc lamp for every 3,500 sq. ft. 


...... 


LEGAL INTELLIGENCE. 


Torkington v. Hughes. 


In the Westminster County Court, Col. Torkington sued Messrs. Hughes 
and Co., patent agents, of Chancery-lane, London, for the return of such a 
portion of the sum of 12 guineas as was not expended by them in connec- 
tion with obtaining provisional patent rights in connection with an electric 
cycle lamp. The plaintiff's case was that in October, 1896, he designed a 
new form of electric cycle lantern. It was connected with a dynamo, which 
was worked by the wheels of the cycle. As the cyclist proceeded he created 
his ownlight. Оп October 15 plaintiff went to the Patent Office, but after 
disclosing his idea found he was in Messrs. Hughes' office. He then agreed 
to deposit 12 guineas with them to sec the matter through, ав far as ob- 
taining provisional protection, and nothing further was to be done unless 
further instructions were received from him. No further instructions 
were given, and it was contended £4. 8s. would meet the necessary cost of 
carrying out plaintiff's instructions.— The defence was that only £3 was 
left after carrying out plaintiff's orders.—Judge Lumley Smith said there 
seemed to have been some muddle, and found defendants entitled to six 
guineas for the labour and £1 for the stamp. Plaintiff would therefore 
have judgment for £5. бв., but without cost. 


Blackburn and Co. v. Harrison and Co. 


At the Hanley County Court, on Wednesday, Messrs, Joseph Blackburn 
and Co., electrical engineers, Nottingham and Hanley, sued Messrs. T. W. 
Harrison and Co., colour manufacturers, Hanley, for £12 for repairing а 
dynamo. There was a counter-claim for £20 damages sustained by the 
defendants by the dynamo being unfit for the purpose for which it was 
supplied. The case for the plaintiffs was that in 1893 they obtained 
through a Mr. C. Osborne for the defendants a second-hand dynamo for 
£55. The machine was fixed at the defendants mill, and for a 
time worked well. To suit the defendants’ convenience the situation of 
the dynamo was changed, the work being done by Jefendants’ шеп. On 
this occasion it did not work satisfactorily, and in July, 1895, and April, 
1896, was repaired by the plaintiffs, and for this work they now sued. No 
complaints were made about the machine for eighteen months after it was 
supplied. For the defence it was contended that it was on the advice of 


Osborne that the defendants bought the dynamo, and to him complaints“ 


were frequently made. On his advice several changes were made, 
and the repairs executed. Everything proved unsatisfactory, and 
‘the defendants had to fall back on their old dynamo. Osborne 
admitted that the machine was a bad one, and the plaintiffs! electrical 
engineer (Mr. Starling) wrote that the construction was radically wrong. 
His Honour said the plaintiffs’ claim was undisputed, as the repairs had 
been done at the request of the defendants, As to the counter claim, the 
defendants should have complained to the plaintiffs within a reasonable 
time. In his opinion the defendants got what they bargained for, and 
he gave judgment for the plaintiffs on both the claim and the counter- 
claim with costs. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. ] 


[i] 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and, 8, Salisbury-court, Fleet- 
street, London 

SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 7s. 6d.; post free, 8s. 3d ; abroad, 98. 
About 1,300 pages, 


Tux POTENTIOMETER AND ITs ADJUNCTS ”: 
Electrical Measurement. —By W. 
Mert week, 


A Universal Systen of 
C. Fisher. Fully illustrated. Ready 


“ LOCALISATION OF FaurTs IN ELECrRIO Licht MAms.“ —By F. С. 
Raphael. Price 5s., post free; abroad, 5s. 6d. Now ready. Prospectus 
on application. 

‘ SUBMARINE CABLE-LAYING AND RzPArRING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated: price 12s. 6d. Now ready. 

‘ THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F.R.S. The New Edition ts now ready. Price 
128. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

“THe ART OF ELECTROLYTIC SEPARATION oF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

t THE INCANDESCENT LAMP AND ITS MANUFACTURE.” —This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 64. ; abroad, 8s. 

4% RK LEcTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

“ PRACTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. A. E 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

“THe ErLECTRIO Arc.”—By Mrs. Ayrton. In the Press. 

4% ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J Elton 
Young. In the Press. 


„The Electrician” Electrical Trades’ Directory and Hand- 
book.—The Publisher of this well-known Blue-Book for the 
electrical trades desires to contradict a rumour which he learns is 
in circulation that the issue of this work is to be discontinued. 
From an advertisement elsewhere it will be seen that a reward of 
£10 is offered to anyone furnishing information which will lead to 
the conviction of those guilty of circulating this false and malicious 
report. The Directory and Handbook for 1898 is already in course of 
preparation, and the work will, as usual, be published at the end 
of January. Many new features of interest to the trade will be 
introduced. 


Tenders Invited.—The Electric Lighting Committee of the 
County Borough of Newport require tenders for the supply and erec- 
tion Ыы the extension of the municipal electricity works. The 
requirements, particulars of which will be found in our advertise- 
ment columns, include boiler-house plant, steam and exhaust pipes, 
engine-house plant, switch gear and instruments, arc lamps 
and accessories, coal elevator, allowance for day-load plant, &c. 
Plans, conditions of tender, &c., may be obtained at the office of 
Mr. Robert Hammond, consulting engineer to the Corporation, 
Ormond House, Great Trinity-lane, London, E.C., and tenders 
must be sent in to Mr. Albert A. Newman, Town Clerk, Town 
Hall, Newport (Mon.), not later than Friday, the 30th inst. 


The Corporation of Birkenhead invite tenders for the 
supply and laying of cables, street-boxes, &c. Plans, specifica- 
tions, &c., may be obtained at the Town Clerk's office, Town Hall, 
Birkenhead, or at the office of the consulting engineer, Mr. James 
N. Shoolbred, 47, Victoria-street, London, S.W. Some further 

articulars are given in our advertisement columns. Tenders must 
be lodged with the Town Clerk (Mr. Alfred Gill) by 5 p.m. of 
Friday the 23rd inst. 


The Corporation of Derby invite tenders for the supply 
and laying of high-tension cables, junction boxes, cable and hauling 
wincb, transformer boxes, switches, safety fuses, &o. Specifi- 
cation, &c., can be obtained from Mr. J. E. Stewart, engineer, 
Electric Lighting Station, Derby, on and after Monday next, and 
tenders must be sent in to Mr. H. F. Gadsby, town clerk, Derby, 
not later than noon on Monday, the 26th inst. Some further par- 
ticulars will be found elsewhere in an advertisement. 

'The Corporation of Sunderland require tenders for (1) 
combined arc lamps and trolley poles; (2) arc lamps and acces- 
sories. Specifications of these requirements can be obtained from 
Mr. John F. C. Snell, borough electrical engineer of Sunderland, 


Dunning-street, and tenders must be sent in to the oflice of Mr. 


Fras. M. Bowey, Town Clerk, Town Hall, Sunderland, by noon of 
the 28th inst. Further particulars will be found in our advertise- 
ment columns. 


Tenders are invited by the County Borough of Halifax 
for the supply of trolley wire, bonds and insulators. Specifications 
and forms of tender may be obtained from the borough electrical 
engineer (Mr. T. P. Wilmshurst), Foundry-street, Halifax. Some 
further particulars appear in our advertisement columns, and 
tenders must be sent in to the Town Clerk (Mr. Keighley Walton) 
by 10 a.m. on Monday, the 26th inst. 


The Electric Lighting Committee of the Hull Town 
Council invite tenders for the supply of some temporary plant for 
the coming winter. Tenders to the Town Clerk's Office, Town Hall, 
Hull, before noon of 29th inst. 

The Commissioners of the Township of Rathmines and 
Rathgar invite tenders for the supply and erection of turbine, 
dynamos, &c., for the lighting of the new Town Hall by electricity. 
Tenders to the Secretary (Mr. Frederick P. Fawcett), Rathmines, 
co. Dublin, by 10 a.m. 19th inst. 

— — — The Electric Lighting Committee of the Corporation 
of St. Helen's require tenders for the supply апа erection of 
boiler and engine-house plant, switchboard and instruments, under- 
ground work, and transformer sub-stations in connection with 
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the extension of the municipal electricity works. Tenders to 


Mr. W. J. Jeeves, Town Clerk, by July 20. 


Tenders Invited. — The Corporation of Birkenhead invite 
tenders for the wiring and lighting by electricity of Woodside 
Ferry, Birkenhead. Tenders to the Town Clerk by noon 20th inst. 

——-— The Vestry of Hammersmith (London) invite tenders 
for the supply of stores for the electricity department. Tenders 
to be sent in by 21st inst. 

— — Lincoln Corporation invite tenders for supply and 
erection of cast-iron tanks, wrought-iron girders, roof trusses, 
chequer plate and other ironwork. Tenders to City Surveyor, 
Lincoln, by 20th inst. 

The Secretary of State for War notifies that tenders 
for various stores, including electrical instruments (sub- marine 
mining), telegraph cable and wire, lamps and lanterns, metals, &., 
will probably be invited from time to time during the coming 
twelve months, and manufacturers who wish to be applied to when 
tenders are required, should send particulars of the articles manu- 
factured by them to the Director of Army Contracts, War Office, 
London, S.W. 


The Electricity Committee of the Newport Corpora- 
tion, invite tenders for the erection of buildings and machinery 
foundations for the extension of the electricity works. Tenders to 
the Town Clerk, Newport, Mon., by 30th inst. 


The Municipal Authorities of Novorossisk, South 
Russia, invite tenders for the concession for the electric lighting of 
the town, and for the construction and working of electric tram- 
ways. Tenders by Nov. 1. 


The Municipal Authorities of Königsberg invito 
tenders for the supply and erection of three boilers and two 350 n. v. 
steam dynamos at their electricity station. Tenders to the Direc- 
tion der stiidt. Beleuchtungswerke und der electrischen Strassen- 
bahn, Kaiserstrasse 41, Kónigsberg, Prussia. 


The French Post and Telegraph Authorities invite 
tenders for the supply of a telephone switchboard. Tenders by the 
27th inst. "Tenders are also required until the 3rd prox. for the 
supply «f a quantity of electro-magnetic apparatus. Tenders to 
the Sous Secretariat d'Etat des Postes et des Telegraphes, 103, 
Rue de (irenelle, Paris. 


Tenders Accepted.—The Glasgow Corporation have accepted 
the tenders of Messrs. Thomas Bolton and Sons and Elliots’ Metal 
Company, for the supply of copper rods for the electricity 
department at 68d. per pound. The tender of Messrs. J. C. Wilson 
and Co. has been accepted for the supply of 2,000 gun metal ter- 
minals at £4. 11s. 8d. per 100. The tender for the supply of 100 
brass split grip-boxes has been let to Messrs. J. W. Hendry and 
Co. at £8. 15s., while the tenders for the supply of 1,000 iron 
covers and 1,000 stoneware fuse-insulators have been obtained by 
the Carron Company and the Port Dundas Pottery Company at 
£1. 178. 6d. and £3. 19s. 2d. per 100 respectively. 


— —— — Twelve tenders were submitted for wiring the Victoria 
and Albert Hotel, Torquay, for the electric light. The figures 
ranged from £109. 15s. to £197. 12s. 6d., and the lowest, that of 
Mr. T. L. Harding, Torquay, has been accepted. 

— The Liverpool City Council have accepted the tender 
of Messrs. J. Henshaw and Sons, for the extension of the elec- 
tricity station at Oldham-place, at £1,059. 


————— The contract for the construction of the electric tram- 
way from Kidderminster to Stourport, and for the building of the 
power station, has been let to Mr. G. Law, of Kidderminster, at 
£24,000. The work is to be completed in seven months. 


— The contract for the permanent way of the Blackpool 
and Fleetwood tramway has been let to Messrs. Dick, Kerr and 
Co. Messrs. Mather and Platt have obtained the order for the 
electrica] equipment of the line. 


| The Leeds City Council have accepted the tender of 
Messrs. J. Schofield, Sons and Co. for the erection of a battery 
station at Kirkstall in connection with the Council’s electric tramway 
scheme at £485. 9s. 114. The tender of Messrs. Wade Bros. has 
been accepted for alterations at the new entrance of Roundhay Park 
necessary for the erection of a battery station at £451. 33. 6d. 


Tenders Received.—The following tenders have been received 
by the Leyton District Council for the supply of stoneware con- 
duits for their electricity department :— 

Doulton and Co. (Stafford ware) 2ft. lengths, 2-way 1s. 8d., ö-way 28. 2d., 
3ft. lengths, 2-way 18. 10d., 3-way 2s. 5d. ; (London ware), 2ft. lengths, 
2-way 2s. 3d., 5-way 2s. 10d., 3ft lengths, 2-way 28. 5d., 5- way 3s. 1d. 

Jennings, Dorset, 2ft. lengths, 2-way 28. 3d., J- way 28. 104. 

Salmony and Co., 2ft. lengths, 2-way 28. 3d., 5- way 28. 103d. 

(All at per yard, in quantities not less than 1 truck at time.) 

Appointments Vacant.— An Assistant Master for mathematics 
-and science is required at the Duy School of the Birmingham Muni- 
cipal Technical School. Salary £150. A junior assistant 15 also re- 
quired, Salary £125,. Applications to the Secretary by 24th inst. 


Appointments. — Mr. Thomas Bevan has been appointed 
mechanical assistant in the Physical ори of the University 
College of South Wales and Monmouthshire. 


Mr. George Kemp, of Wolverhampton, has been 
appointed electrician-in-charge, and Mr. H. J. Roscoe, of Birming- 
ham, superintendent of mains of the electricity supply department 
of the Vestry of Shoreditch, London. 

— "The Colchester Town Council have engaged Mr. J. C. 
Bugg as clerk of works in connection with the erection of the 
electricity station buildings, at а salary of. £2. 8s. per week. 


Dissolution of Partnership.—Messrs. Lawrence John Law- 
rence and Wm. Hawthorne, electrical engineers, 5, Stafford-street, 
Bond-street, London, W., have dissolved partnership. 


Liquidations.— At a meeting of the Crompton Electric Supply 
Company of Australia (Limited), on June 16, it was resolved to 
wind up the Company voluntarily, and to appoint Mr. F. R. Reeves 
liquidator. This resolution was confirmed on the 186 inst. 

Creditors of the Apostoloff Automatic Telephone 
(Parent) Syndicate (Limited) must send in particulars of their 
claims to the liquidator, Mr. J. W. Cohen, 13 and 14, Abchurch- 
lane, London, E.C., by Aug. 14. 

—————— At a meeting of the Lamina Accumulator (Elieson's 
British Patents) Syndicate (Limited), on June 28, it was resolved 
to wind up the Company voluntarily, and to appoint Mr. T. F. 
Smith, 28, Basinghall-street, London, E.C., liquidator. Creditors 
must send particulars of claims to Mr. Smith by Aug. 10. 


— — Ata meeting yesterday of the creditors of the Indes- 
tructible Ignition Tube Syndicate, Ltd., а statement was presented 
showing liabilities over £2,000, with estimated assets about £700. 
The liquidator (Mr. A. J. Channon) explained that the company 
started in 1893 with a nominal capital of £6,000, of which about 
£500 was actual cash. The turnover last year was £4,600, showing 
good profits, but the company had been crippled by insufticient 
capital, There were about 90 creditors. It was decided to invite 
public tenders for the business as a going concern, or, failing a 
satisfactory tender, to sell off by public auction at an early date. 


Bankruptcy.—Particulars of claims against Edgar Haworth 
Berry, electrical enginecr and contractor, 22, St. Matthew’s-street, 
and St. James’s Hall, Burnley, must be sent in to the trustee, Mr. 
Н. L. Price, 79, Mosley-street, Manchester, by the 27th inst. 

Deed of Arrangement.—Davison Taylor, jun., electrician, 3, 
Toward-road and Borough-road, Sunderland, has executed a deed 
of arrangement. Mr. J.J. Kitts, 36, West Sunniside, Sunderland, 
is trustee. The liabilities are returned at £934. 16s. 2d., and the 
assets at £355. The following is the list of creditors :— 


Davison Taylor, Sunderland £643 0 | Beanland, Perkin and Co. ... £20 0 
Edison and Swan Company 1180 С. Wright, Sunderland ...... 12 0 
G. Braullk ..................... 270 D. Wolfe, Sunderland 10 0 


Telegraph Wire Exports.—The value of the telegraph wire 
and apparatus exported during the month of June, 1897, amounted 
to £88,340, compared with £61,226 in the previous month, 
£19,680 in June, 1896, and £99,572 in June, 1895. The value 
of the exports for the six months ended June 30 amounted to 
£470,726, against £343,203 for 1896 and £226,260 for 1895. 

Arc Lamp Specialities. —Messra. Crompton and Co. forward 
printed particulars of their specialities in connection with alter- 
nating-current arcs, compensating coils and transformers, &с. 
This firm have recently introduced important modifications and 
improvements in connection with alternating arcs and accessories, 
and in particular refer to a special compensating coil which regu- 
lates the length of the arc, acts as an automatic cut-out, and is a 
substitutional resistance to tako the place of the lamp when cut 
out. These coils are automatic in action, and have no movable 
contacte, and they also overcome the difficulty which many have 
experienced through the carelessness of attendants allowing the 
carbons to burn out. With this arrangement of compensating coil 
the only result of the burning out is that, in the neglected lamp, 
the light goes out. A small arc lamp transformer has also been 
introduced, which has only a single winding. These transformers 
are 80 constructed as to enable a single lamp to be lighted direct 
off 100-volt or 110-volt circuit without the use of any additional 
choking coil or resistance. These transformers can also be 
employed for working two arc lamps in series off 100-volt circuit. 

Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from July 7 to 13, 
with the ports of destination : — 

Argentina —Вцепов Ayres, £512 (including £132 telegraph material : 
La Plata, £58 ; Rosario, £595 ‘telegraph material). Austridasia— Adelaide, 
£75 (telegrapli stores); Albany, £45; Freemantle, £60; Melbourne, 
£143 (telegraph material); Newcastle, £2,076 (unachivery ; : Sydney, £307. 
Bie Ostend, £25. Ceylon —Colombo, 212. (/i Antotagasta, £55 
(telegraph material). Chéna—Shanghai, £10,145 (telegraph cable and 
wire): Tientsin, £31 (telegraph material. (Солта Santos, ETT. 
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Denmtrk—Copenhagen, £120. Fyypt— Alexandria, £103 (telephone 
stores); Port Said £664 (telegraph wire). France — Boulogne, £118. 
Herman Hamburg, £53. Gibraltar, £25. — Holland — Amsterdam. £50 ; 
Rotterdam, £88 (telegraph material). Hong Kong, £52. India — Bombay, 
£362 (including £317 telegraph material); Calcutta, £745. Japan 
Yokohama, £480. Mexico—Vera Cruz, £24.  Rwussia—libau, £350 ; 
Novorossisk, £1,196 ; Odessa, £77 (telegraph material); St. Petersburg, 
£1,010 (including £888 telegraph wire) South <Africa—Cape Town, 
£3,127 (including £2,521 telegraph material and £245 mining machinery) ; 
Durban, £217; Port Elizabeth, £398. Spain—Barcelona, £11; Vigo, 
£50 (telegraph material). Sweden—Gothenburg, £65 ; Stockholm, £1,621 
(including £1,221 telegraph material). Total £24,975, against £16,946 
for the corresponding week (July 8 to July 14) last year. 

A New Reflector.—The illustration below shows a simple and 
effective form of reflector introduced by the Diamond Reflector 
Syndicate. It can be screwed on to any lampholder, and it should 
prove particularly useful for shops and showrooms, where the 


greater portion of the light is to be directed downwards, but with- 
out leaving the upper part of the room in darkness. Besides the 
ease of adjustment, a feature is the wideness of the angle, the light 
thus not being concentrated on to one spot on the floor. All parts 
of the reflector are nickel-plated, but another pattern is made with 
silvered glass faceta on the interior of the reflector. 


„Auto Motor and Horseless Vehicle Journal.”—No. 10 of 
this journal is now ready, and contains workiog drawings of change 
and differential gear, motor-trailer, &c. ; а description of the new 
hydraulic life boat ** Queen "; a motor-car exchange ; liquid-fuel 
burners and other matter of interest. The price of the number is 
6d., the annual subscription being 7s. 

Catalogue.—We have received from the Waltham Company 
their latest catalogue of new designs for electric light fittings in art 
metal work. The catalogue is fully illustrated, and prices and 
particulars relating to each figure will be found in the text. 

Workshop Accounts.—Mr. F. Harding, of 605, Manchester- 
road, Poplar, E., has issued а cost-book sheet-chart for factory, 
job and contract book-keeping, which is published at 1s. 

The London Manual," 1897-98. This is a useful manual for 
those having business relations with the London municipal autho- 
rities. The price of the book in paper covers is ls, in cloth 
boards, Is. Gd. ; and copies can be obtained at 125, Fleet-street, 
London. 

Annual Outing.—The staff of the electricity and public lighting 
department of the Vestry of St. Pancras held their third annual 
dinner at Margate on Saturday last, Mr. S. W. Baynes occupying 
the chair, and Mr. J. T. Baron the vice-chair. The department 
has organised a cricket club, which is open to arrange matches with 
other supply station teams. 


Aberystwyth.—The Public Library and Reading Room are 
being wired for the electric light. 

Acton.—Mr. J. de Lara Cohen has intimated to the District 
Council his intention to apply for a provisional order empowering 
him to supply electric current for public and private purposes over 
his estate, known as Friat's Place, Acton. The District Council 
have an order of their own which covers the whole of the parish. 
The matter is to be discussed at the next meeting of the Council. 
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Bangor. The Town Council have appointed a sub-committee for 
the purpose of visiting electricity and gas works in the United 
Kingdom and collecting information. 


Birkenhead.—Having disposed of Mr. Ross’s scheme for the 
improvement of the local tramway service and for the introduction 
of electric traction, the Council have decided to appoint a fresh 
committee to deal with the question of the municipalisation of the 
tramways, and the introduction of an improved form of mechanical 
traction. 


. Bootle.— The Town Council have decided, on the recommen- 
dation of the Watch Committee, to apply to the Local Government 
Board for sanction to borrow £35,000 for electric lighting purposes. 
At Wednesday's meeting of the Council the Committee reported that 
they had received two reports, one from Mr. T. L. Miller and the 
other from Mr. A. Bromley Holmes. Mr. Miller recommended the 
adoption of the three-wire continuous-current system, the current 
being supplied to consumers at 220 volts. Inthe station he proposed 
to put down three Lancashire boilers, which would supply steam to 
three high-speed steam engines, two of 1251. H. P. and one of 250 1. H. P., 
coupled direct to two 75-kilowatt and one 150-kilowatt dynamos. 
For the public lighting of the borough he recommended 16 arcs, 
run four in series, and arranged so that alternate lamps may be put 
out at midnight along Stanley-road from Strand-road to the borough 
boundary. Mr. Bromley Holmes stated in his report that the 
scheme proposed by Mr. Miller was a practical one, and estimated 
its cost at £31,000, exclusive of the cost of buildings, excavation 
and reinstatement of roads. The scheme provides for the supply 
of current to 8,000 8.c.p. incandescents, and as soon as the Councii 
receive the approval of the Board of Trade the Committee propose 
to obtain tenders for the execution of the work to the plans and 
specifications of Mr. Miller. 


Borrisokane (Ireland).—' The Guardians have decided to take 
the necessary steps under the provisions of the Public Health 
Amendment Act for lighting this village electrically. 


Bradford.—On the motion of Mr. F. W. Jowett, the Parks and 
Cemeteries Committee of the Town Council have been instructed 
to consider and report upon the subject of lighting certain portions 
of Lister Park electrically. 


Bristol.—The Gloucestershire County Council have approved the 
lans for the construction, by the Bristol Tramways and Carriage 
ompany, of a light electric railway between Cloud's Hill, St. 

George, to Hanham. 


Buckingham Palace.—It is stated that as a result of the recent 
fire at Buckingham Palace the electric light will be introduced into 
the bed-chambers and sitting rooms usually occupied by distin- 
guished guests and their suites. Up to the present the Palace has 
been without a general electric installation, as it is so seldom occu- 
pied. Her Majesty offers no objection to the introduction of 
electricity into the Palace, apart from objection to the disturbance 
of the mural decorations that would take place. 

Carbide of Calcium.— Those interested in the application of 
carbide of calcium for illuminating purposes are notified that the 
Acetylene Illuminating Company have just issued a pamphlet deal- 
ing with the Home Office and London County Council regulations 
applicable to the storage of this substance. 


Cardiff.—At the meetiog of the Town Council on Monday the 
Public Works Committee reported that they had granted permission 
to а firm to run two overhead wires across Bute-street, 40ft. above 
the roadway, on payment of an annual wayleave of 1s. and also on 
the condition that the firm would not supply electric current to any 
premises except their own. Alderman Carey, the Chairman of the 
Electrio Lighting Committee, moved that the paragraph be 
eliminated. If they gave permission to one party they could not 
refuse it to another, and they would remember that they recently 
declined to grant a similar application. On a vote being taken it 
was decided by a large majority to eliminate the paragraph. 


Cork.— At a meeting of the Harbour Board last week a resolu- 
tion was passed in support of the proposed application of the Cork 
Electric Tramways Company to the Lord Lieutenant in Council 
for an Order to construct an additional length of tramway in the 
city of Cork. 


Crieff. — The recent offer of Sir Patrick Keith Murray, of Och- 
tertyre, to present the town with the necsssary water power for 
the generation of electricity for the lighting of the district was 
considered at the meeting of the Council on Monday. After dis. 
cussion it was decided to obtain a report on the matter from Mr. 
W. Arnot, city electrical engineer, of Glasgow. 


Dundalk.—The Town Commissioners have formally approved 
the Order in Council in connection with the scheme for the con- 
struction of an electric tramway between Dundalk and Blackrock, 
and have also approved of the site for the generating station. 


Eccles.—A Local Government Board inquiry was held on Wednes- 
day by Col. W. M. Ducat into the application of the Town Council 
for permission to borrow, amongst other sums, £11,408 for electric 
lighting purposes. The Town Clerk (Mr. G. W. Bailey), who 
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appeared in support of the application, said that a previous appli- 
cation to the Local Government Board had been refused owing to 
strong local opposition, but not one of the grounds assigned by the 
Board for refusing the former application applied to the present case. 
They still adhered to the high-tension system, but provided against 
the objection as to running all day by the adoption of accumu- 
lators. The site previously decided upon had been abandoned 
in favour of a more convenient position in Cawdor-street. Two- 
thirds of the members of the Council were now in favour of the 
scheme, and most of the opponents of the former application had 
been converted. It was only proposed to light the streets within 
100 yards of the main thoroughfare. There were 185 of these, and 
if it should at some future time be decided to extend the street 
lighting the scheme proposed to be adopted allowed of this being 
done. The amount asked for had been based on the tenders, that 
for the electrical portion being £9,000 and for the buildings 
£1,990, leaving a small balance for contingencies. The con- 
sulting electrical engineer, Mr. S. V. Clirehugh, then gave 
technical details of the scheme, together with some figures as to the 
financial aspect of the proposed undertaking. Mr. Gatward 
opposed the application and submitted a memorial signed by four- 
teen ratepayers. He was pulled up several times for irrelevancy, 
and said that ‘‘he opposed the scheme because he felt sure it would 
be a failure." In reply to the Inspector, Mr. Gatward said he had 
no evidence to offer, and as there was no further opposition, the 
inquiry closed. 


Electric Pumping. We have received from Mr. E. Kilburn 
Scott & communication referring to the notice which appeared in 
our last issue upon the subject of electric pumping in the Tipton 
mines drainage district. Mr. Scott points out that Mr. Howl's 
conversion to the belief that the utilisation of an electric power 
scheme for dealing with the surface water in the Tipton mines 
comes rather late in the day. About twa years ago Messrs. Adden- 
brooke and Scott submitted details of an electrical scheme for 
dealing with this important branch of mining work. At that time 
however, Mr. Henry Davy, a consulting hydraulic engineer, was 
called in to advise the Drainage Commissioners, and naturally 
recommended a hydraulic scheme, which was, we gather, to cost 
about £100,000. This hydraulic scheme, we understand, has been 
proceeded with up to the point of the plans being prepared, and a 

considerable sum expended upon the heavy preliminary work which 
such a scheme would naturally involve. It is, however, says Mr. 
Soott, a relief to find that Mr. Howl has come round to the opinion 
that there is some advantage in pumping by electric power. Mr. 
Scott concludes : ** The simple method of preventing by centrifugal 
pumps driven electrically three or four million gallons of surface 
water per day getting into the lower workings of the mines has 
been before the Commissioners for some years, but it is not until 
an electrical company comes along and forces the hand of the Com- 
missioners that this matter receives recognition. 


Garston.—Mr. F. Н. Medhurst has been appointed consulting 
engineer to the District Council for the purpose of preparing a 
report on the electric lighting question. 


^. Glasgow.—The annual report of the Electricity Committee to 
May 31 last has just been issued. The gross revenue for the period 
amounted to £30,474. 16s. 1d., and the expenditure to £12,475. 14s., 
to which is added depreciation written off capital £10,705. 10s., 
making £23,181. 4s. 3d., and leaving a profit of £7,293. 11s. 10d. 
Interest on loans came to £4,300. 9s., and sinking fund instalment 
to £1,466, or a total of £5,766. 9s., leaving a net balance of 
£1,527. 2a. 10d., which has been transferred to the credit 
of the gas account. It is stated that, in order to place the 
works in as favourable a position as possible, the Committee 
have taken advantage of the result of the year's operations 
to transfer from revenue to capital, under the name of depreciation 
on plant and machinery at the John-street and Waterloo-street 
Stations, and on meters, in addition to the usual accounts, the sum 
of £4,500. A revised scale of charges is recommended for adoption 
by the City Council. The Committee propose to reduce the price 
for all current taken over the maximum demand at 100 volts 
pressure from 4d. to 3d., and that current taken at 200 volts 
pressure be supplied at 24d. per unit, instead of 4d., the reductions 
to act retrospectively as from June 1 last. The price for all 
current for arc lamps is to be reduced to £18 per lamp per annum. 
The number of meters in use on May 31st last was 1,090, an 
increase of 235 over last year. The quantity of electricity sold to 
private consumers was 1,287,418 units, an increase of 45 2 per cent. 


Great Yarmouth.—At the last meeting of the Town Council it 
was stated that the borough surveyor had prepared an elaborate 
scheme for the Lands Committee for the construction of à system 
of electric tramways in the town, which would involve an 
expenditure of about £36,000. The surveyor suggested the 
adoption of the overhead trolley system and outlined four routes. 
An estimated profit of £7,566 per annum would be earned from the 
carrying out of such a scheme, but by eight votes to five the Com- 
mittee negatived the proposal Mr. F. Arnold (moved that the 
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matter be referred to а special meeting of the Committee. It was, 
he considered, а question that could not be hurried, and it should 
be studied carefully. He was convinced that the scheme would pay, 
and the profits would go in reduction of the rates, in addition it 
would lead to the expansion of the town. "This motion was carried 


Hammersmith (London)—The Electric Light Committee are 
endeavouring to increase the demand for electric current, especially 
for motive power, cooking and heating purposes, and with this 
object are organising an exhibition of electrical fittings, heating 
and cooking appliances. The exhibition, which will be held in the 
Town Hall, will be opened as early as possible. The mains are to 
be extended down the Grove, as far as Beadon-road, for the pur- 
pose of supplying current to the Lyric Theatre and other customers 
adjacent thereto. The extension is estimated to cost about £100. 


Hampstead (London). For some time past the question of the 
improved lighting of many of the streets of the parish has been 
under the consideration of the Lighting Committee. Both the 
incandesoent electric and gas systems have been discussed, and 
after exhaustive inquiries the Committee now recommend that the 
incandescent gas system be not further considered, and that an 
experiment be made in the lighting of these streets by electricity. 
The Committee have decided to supply current for motive power 
during the day time at 24d. per unit. The Vestry propose to offer, 
without prejudice, £200 as compensation to the widow of the late 
H. White, who, it will be remembered met with a fatal accident in 
one of the Vestry's transformer stations on March 6 last. 


Hanley.—A communication has been received by the Town 
Council from the Board of Trade inquiring whether any objection 
would be made to allowing the North Staffordshire Tramways Com- 
рапу to employ steam as the motive power on thoir tramways for 
another twelve months. In presenting the General Purposes 
Committee's report, which recommended that sanction be given for 
only six months, Mr. M. Huntbach said that they did not wish to 

revent the use of steam on the lines for twelve months if it should 
absolutely necessary, but they were anxious to see electric trac- 
tion introduced at the earliest possible moment. 


Hastings.—W hen the Corporation recently decided to purchase 
the undertaking of the Hastings and St. Leonard's-on-Sea Electric 
Light Company, it was agreed that the plant on the Front Line 
should be purchased at а valuation. After negotiation between the 
epos the purchase price of this plant has been agreed upon at 

,200. 

Jandus Arcs.—Messrs. Drake and Gorham inform us that there 
п dm 79 Jandus arc lamps in daily изе in various parts of 
the world. | 


Leeds.—The Tramway Committee made a trial trip with one of 
the cars on the Roundhay-Kirkstall electric tramway on Monday. 
The cars, which have been supplied by Messrs. Greenwood and 
Batley, present a light and attractive appearance and are lighted 
internally by means of 5 incandescent lamps. They are of the 
double-deck t and 16ft. in length ; and 22 passengers can be 
accommodated inside and 29 on the outside of each car. Electric 
headlights are to be employed, and the whole line is expected to be 
in full working order by August Bank Holiday. "The trial is stated 
to have been very successful. 


Leigh (Lancs.).—The Leigh and Atherton Joint Sewerago Board 
have instructed their engineers to submit estimates for lighting the 
works by electricity and gas. 


Leyton.—Various extensions of the electric light mains to the 
Wallwood Park Estate, estimated to cost over £600, were autho- 
rised at the last meeting of the District Council. The report 
of the Electric Lighting Committee recommended tho exten- 
sion of the, electric light mains to the southern portion of 
Harold-road, and that £8 per 32-c.p. incandescent be charged for 
each lamp used in all new roads to be lighted electrically, in- 
cluding fittings and connections. There are at present 42 customers 
on the Committee's books, and current is also being supplied to 132 
street lamps. Negotiations are in ро for the supply of 
current for lighting the Temple Mills goods yard of the Great 
Eastern Railway. The report was agreed to. 

The resident electrical engineer (Mr. H. Collings Bishop) has 
reported that he has received only one application in reply to the 
advertisement inviting tenders for ‘‘free wiring " schemes, and this 
he did not consider advantageous either to the Council or to the 
consumers, Mr. Bishop had himself prepared the following scheme 
for the consideration and approval of the Council :—With the 
approval of the Local Government Board, money should be 
borrowed for ten years, and the fittings. and wiring should be 
let out on hire to consumers as follows:—That а class of 
fittings aud wiring be chosen as а standard, and that the 
complete cost of each light installed shall be so calculated 
that the average cost per light shall not be more than £l. 
That a charge of 9d. per light installed per quarter be made to the 
consumer, who should have the privilege of purchasing the whole 
of the installation at any time on the following terms : 50 per cent. 
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of the amount paid as rent to go towards the payment of purchase. 
The purchase price to be based on the nett cost to the Council. 
The Electric Lighting Committee recommended the Council to 
undertake the wiring of premises on the terms and conditions men- 
tioned in Mr. Collings Bishop’s report, and that application be 
made to the Local Government Board to sanction э preliminary 
loan of £300 for this purpose. This was agreed to. 

Larne.—The Larne Electric Works (Limited) have reconsidered 
their position, and have submitted a tender for the electric lighting 
of the town, the contract to be fora perio of three years. The 
Commissioners are dissatisfied with the terms submitted by the 
Company, and there is some talk of acquiring either the eleotric 
light or gas works. The Company are to be asked whether they are 
willing to enter into ап agreement to light the town for one year 
from Aug. 1 next, on the same conditions as those existing for the 
last three years, no extension of the present lamps being required. 
To secure two strings to their bow, the Commissioners have also 
requested the Gas Company to submit a tender. 

Leith.—A special meeting of the Town Council was held on 
Tuesday to consider a report on the electric lighting question by 
the Electric Lighting Committee, who recommended the adoption 
of Prof. A. D. W. Kennedy's recent report advising the erection of 
an electricity supply station. Some particulars of this report 
appeared in our issue of June 4, and after considerable discussion 
the report was agreed to. The Committee also propose to engage 
a resident electrical engineer to superintend the erection of the 
works at a salary of £300 per annum. 

Lighting Contracts.— The extensive premises of the Linotype 
Company, near Manchester, are now lighted electrically, about 
300 Jandus ares being included in the contract, which has been 
secured by Mersrs. Drake and Gorham. When completed this 
will be an extremely fine installation of arc lamps. 

London County Council.—At Tuesday's meeting the report of 
the Highways Committee, relative to the lighting of the Victoria 
Embankment and Waterloo and Westminster Bridges, was disposed 
of. The recommendation of the Committee that the Council 
approve the estimate for £22,000 (particulars of which were given 
in our last issue), and that the Highways Committee be authorised 
to obtain tenders, was discussed. The Earl of Onslow said he con- 
sidered the proposed expenditure both unnecessary and premature, 
and failed to see in whose interests the proposal was made. The 
present light was amply sufficient, and he did not believe there was 
any class of the community who desired the Council to go to the 
expense of £22,000 in order to get a better light. If, however, the 
Council was determined to proceed with the matter he would rather 
that the work was given into the hands of a private company, 
as that would be less costly to the ratepayers than the 
erection of an independent generating station. Mr. Hoare 
said he regarded the proposal as entirely superfluous. Mr. 
Westacott hoped the Council would adopt the recommenda- 
tion. If Islington, Hampstead and other parishes could make their 
own electric light, surely the County Council ought to be able 
to do so. It was true that the lighting would cost more than 
gas, but for the increased outlay they would obtain about 
ten times as much light. Mr. Beachcroft said the Council 
ought to have the names of the companies from whom ten- 
ders were received, and the particulars of the tenders. Mr. 
Emden suggested that before embarking upon the electric light 
the Council should experiment with the incandescent gas. 
Sir John Lubbock considered that the incandescent gas would be 
better than the electric light. Sir J. Dimsdale reminded the 
Council that some years ago the City Corporation lighted the Embank- 
ment by electricity, but the light had to be given up because it was 
found that it did not penetrate through the fog as much as gas 
light. Earl Russell, in reply, said the Councils engineer was 
instructed to obtain reports from vestries who used the incandescent 
gas, and the replies showed that every parish which had adopted it 
had eventually given it up. Mr. J. Burns, M.P., pressed Earl 
Russell to reconsider the site for the generating station, so as to 
have it on the south side of the Thames, and of a sufficient capacity 
to light the Albert Embankment and some other of the bridges 
below Westminster. Ultimately it was agreed to sanction the 
expenditure of £22,000; but the Committee, before inviting tenders, 
were instructed to ‘‘report further to the Council on the details 
of the proposed installation." 


Mitchelstown (Cork).—The Guardians have definitely decided 
to borrow £900 for the lighting of the town by means of incandescent 
electric lamps. 

Motherwell.—In reply to a request from the Town Council for 
the prolongation of the term of the Provisional Order, the Board of 
Trade state that they are not in a position to renew the Order, but 
are willing to defer the consideration of the revocation of the Order 
on the understanding that the erection of the proposed electricity 
station would be proceeded with within twelve months. 


Nairn.— A representative from Messrs. Crompton and Co. has 
paid a visit to this town for the purpose of ascertaining the practi- 


cability of utilising water power in connection with a proposed 
scheme for the electric lighting of the district. Several local 
gentlemen are interesting themselves in the project, and it is 
probable that a local company will be formed for the purpose of 
establishing electricity works. 


Newport.—The gross profit on the Town Council's electricity 
department for the past year was £864, compared with £224 in the 
previous year. After providing for sinking fund, interest, &o., 
there was а deficiency of £902. "There is a continual and steady 
increase in the demand for electric current, and every probability 
that the department will soon be in a position to meet all charges, 
more especially as the Council propose to make considerable exten- 
sions of the plant and mains. 

Onchan (Isle of Man).—The electric lighting of the streets of 
this village was inaugurated on Tuesday evening. Some time ago 
it was decided to celebrate Her Majesty's Diamond Jubilee by in- 
troducing the electric light, and arrangements were made with the 
Isle of Man Tramways and Electric Power Company for the supply 
of current. The lighting is effected by means of five 1,000-c. p. ares. 
which have been erected in the leading thoroughfares. Current is 
supplied from the Douglas station. 


Plymouth.—The Committee of the Plymouth Incorporated 
Mercantile Association have appointed a sub-committee to inquire 
into and report upon the proposal to introduce electric traction on 
the local tramways, and especially as to the suggested dangers and 
obstructions which may be caused by the overhead system on the 
Prince Rock line. The members will meet on the 26th inst. to 
discuss the report, and in the meantime the Corporation are asked 
to stay proceedings. 


Poplar (London).—The District Board of Works have made a 
further application to the Board of Trade for an extension of time 
in which to comply with the terms of their Provisional Order, 
which nominally expired en June 9. It was explained at the last 
meeting of the Board that this had been done, as the question of 
the erection of electricity supply works was at present receiving 
the serious attention of the Board. Already two applications for 
Provisional Orders for the district have been received, and the 
Electric Lighting Committee have been instructed to consider and 
report upon them. 


Port Elizabeth (South Africa).—The electric tramways of this 
town were officially opened by the Mayor last week. 


Portsmouth.— On Tuesday the Town Council decided to acquire 
the undertaking of the local tramways company. The purchase 
price is estimated at £100,000. 


Port Erin (Isle of Man).—The Tynwald Court have authorised 
the Port St. Mary and Port Erin Gas Company to introduce a Bill 
authorising them to light theso districts with either electricity or 
gas. 


Price of Current in the City of London.—In reference to the 
agitation for a reduction of the price of electric current to private 
consumers in the City, the Commission of Sewers, on the recom- 
mendation of the Streets Committee, have resolved to notify the 
City of London Electric Lighting Company that, failing any per- 
mission to the contrary, the Commission would insist in future on 
the due observance of the terms of clause 33 of the agreement in 
regard to the amount to be debited for depreciation in the accounts 
of receipts and expenditure.” 


Private Bill Legislation.—The Great Northern and City Rail- 
way Bill has been sanctioned by a Committee of the House of 
Lords. The Bill has already been through the House of Commons. 
Notice has been lodged in the Private Bill Otice of the House 
of Lords of the Bill under which it was proposed to abandon the 
construction of the London, Walthamstow and Epping Forest 
Railway.— —Opposition to the Teeside Tramways Bill has been 
withdrawn, and the Bill will now proceed as an unopposed measure. 
The Bill is for power to construct electric tramways in Middles- 
brough, Stockton-on-Tees and Thomaby. The Birmingham 
Tramways wil now proceed as an unopposed measure, as the 
District Councils of King’s Norton, Aston Manor and Handsworth 
and the County Council of Worcester have withdrawn their opposi- 
tion. Tho Bill authorises the construction of additional tramways 
in the Birmingham district, and the adoption of electric traction. 


Provisional Order Notices.—This is the season for intimation 
to be given to local authorities of the intention of promoters of 
electric lighting schemes to apply to the Board of Trade for Pro- 
visional Orders for suppling current for light and power purposes. 
The following municipal bodies have been asked for their consent 
to such applications :— 


LONDON DISTRICT. 
Battersea, Rotherhithe, Tottenham, 
Bermondsey, St. George’s-in-the Twickenham, 
Chisicick, Каз, Whitechapel. 


The Battersea Vestry decline an offer made by the South London 
Electric Supply Corporation for a transfer of the Vestry’s Pro- 
visional Order. Applications to Bermondsey by the County of 
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London and Brush Provincial Company and the Bourne and Grant 
Electricity Supply Company are to be opposed. The report of a 
consulting engineer on the subject of the Vestry itself establishing 
electricity works is awaited. The application to Chiswick by the 
Imperial Electric Light and Power Company is to be discussed at 
a future meeting of the District Council. The Rotherhithe Veatry 
notify the County of London and Brush Provincial Company that 
it is their intention to themselves apply for a Provisional Order 
and that a committee has the matter under consideration. The 
St. George’s-in-the-East Vestry are considering an application from 
the County of London Company. The Tottenham District Council 
seems to be very much in the lands of persons interested in the 
local gas company. Mr. Campion stated at the last meeting 
of the Council that not only were the members of the Council 
interested, but the officials also were concerned. In fact, a very 
merry quarter-of-an-hour was passed in discussing tho various 
interests involved in this matter. The Twickenham Council opposed 
an application made by an electric lighting company unless satisfac- 
tory terms can be arranged for the supply of current for public 
lighting. The Whitechapel Board of Works have referred the 
County of London Company's application to the Streets Committee. 


THE PROVINCES. 


Aston, Hemel Hempstead, Perth, 

Barton-on- Humber, Hwuyton-with- Roby, Prestwich, 

Burton, Ilfracombe, Rothesay 

Carnarvon, Leatherhead, Ruthin, 

Chesham, Lewes, St. Anne's - on - Sea 
Clacton, Llangollen, (Preston), 
Edinburgh, Luton, Smethwick, 

Falkirk, Melton Mowbray, Walsall, 

Galashiels, Mold, Wednesbury, 

Gourock, Partick, Willenhall. 


Aston has received dual applications, both of which are to be 
opposed, and as a third application is likely to be received, the 
Highways Committee has been instructed to consider the advisa- 
bility of the Council themselves applying for an Order so as ‘‘ to 
keep out all companies.” A special meeting of the Burton Council 
is to be held to discuss the offer of a local company. The Gas Com- 
mittee of the Carnarvon Town Council is reporting upon the appli- 
cation of the Great Western Electrio Light and Power Company. 
At Chesham, the Bedford Company’s application has to wait a 
month before the District Council will decide the course it will 
adopt. The Imperial Electric Light and Power Company is 
responsible for the notification to the Clacton Council, and have 
been informed that the Council intend to oppose the appli- 
cation until the terms of the order are fully before them. The 
Imperial Company are also responsible for the notification to the 
Edinburgh Town Council of intention to apply for jan order for sup- 
plying current within the Portobello district. The application is de- 
scribed by one local councillor as ** absurd," and sanction has been 
indignantly refused. The Falkirk Town Council intend to oppose 
the application made to them, and (Galashiels adopts a similar 
policy with regard to an application from a London Company. The 
Gourock Commissioners are alarmed at the temerity of a syndicate 
of Greenock gentlemen in forcing the electric lighting question, but 
will consider the syndicate’s proposal at its meeting to-day. The 
Bedford Electric Lighting Company’s application to Hemel Hemp- 
sted is declined on the plea that there is a probability of Hemel 
Hempsted having a Mayor and Corporation of its own in the near 
future, and that consequently the existing District Council do 
not feel justified in giving their consent.  Huyton-with- Roby has 
received an application from the British Insulated Wire Company, 
and have appointed а sub-Committee to consider the application. 
The Ilfracombe Council intend to resolutely oppose the application 
of the Imperial Company, while the Leatherhead Electric Light and 
Power Company's application is receiving favourable consideration 
from the District Council. The Llangollen Council has an appli- 
cation from а London company before it, and has instructed a com- 
mitteeto oppose the application if **they think fit." Luton intends 
to treat the electric lighting question in a leisurely fashion, and 
has filed, for future consideration, the application of the Luton 
Electric Supply Association. Melton Mowbray is wooed by both 
the local electric light and gas companies, and while the Urban 
District Council have decided to favour the electric light company, 
the Rural District Council has gone one better and favours both 
applications. At Partick the Kelvinside Electric Company and the 
Imperial Company (of London) have both intimated their intention 
to proceed with Provisional Orders for lighting the burgh, and have 
notified their intention to ask for the ‘fevocation of the Order 
1 to the Commissioners, on the ground of delay. The Perth 

own Council will discuss the application of the Imperial Company 
at their next meeting, while Prestrowh has referred the consideration 
of the subject to its General Purposes Committee. Rothesay has 
appointed a Committee to report upon an application re- 
ceived from a local company. The application of the Great 
Western Company to the Ruthin Town Council is to be con- 
sidered at a future meeting. The Sf. Anne's (Preston) 


District Council have decided to oppose the application of the 
local company, and to apply for a Provisional Order. The Smeth- 
wick Council have met the applications of the Midland Electric 
Corporation and the South Staffordshire Blast Furnace and Power 
Syndicate with an intimation that both will be opposed. The Mid- 
land Electric Corporation’s application for a Provisional Order for 
Walsall is also to be opposed by the Council, while the Wednesbury 
Council have referred two applications to а special committee, а 
similar policy to that adopted by the Willenhall Council. 


Shoreditch (London).—So far the Vestry have every reason 
to be satisfied with the demand for electric current, as within ten 
days of the opening of the electricity station orders representing 
7,870 8 c. p. lamps were booked. The applications in hand also 
include one for 200 n.». for electric motors. 


South Africa.—The Rogerson Collieries Company (Limited), 
whose mine is between Pretoria and Pietersburg, will shortly 
require an electric lighting installation. "Tenders are also to be 
called for for lighting Port Elizabeth by electricity. The Mafeking 
Municipal Council have under consideration the lighting of the 
town. It is probable that an electricity supply station will be 
erected. 


Station Lighting.—The North Eastern Railway Company's 
Station and docks at Middlesbrough have just been supplied with 
a complete electric lighting installation ; 86 arcs and 240 incan- 
descents areemployed. The plant consists of three Willans engines, 
each of 80 І.н.р., working two in series. The dynamos are 
coupled direct. The boilers were supplied by Messrs. Tinkers, of 
Hyde. In the dynamo house are two Worthington pumps, each 
capable of supplying sufticient water for one boiler at full load, and 
a Berryman feed water-heater is used. The arc lamps have been 
supplied by Messrs. Crompton and Co. The whole work has been 
carried out under the supervision of Mr. Graves, electrical engi- 
neer to the North-Eastern Company, assisted by Mr. Pigg, inspect- 
ing engineer. 

Telephone Trunk Line Transfer.—The Postmaster-General 
has conveyed to the officers associated with the acquisition and 
development of the telephone trunk-wire system an expression of 
his thanks for their services in this matter. Extensions of the 
telephone trunks have been made to Bridlington Quay and 
Walsall. The night and Sunday trunk-line service between Scot- 
land and Yorkshire and Lancashire has been improved by the 
extension of the night and Sunday service to Leeds. 

Treeton (Yorks. ).—The Parish Council have obtained the sanc- 
tion of the Local Government Board and of the Yorkshire (West 
Riding) County Council for borrowing £600 for the electric lighting 
of the public roads of the parish. 


COMPANIES’ MEETINGS AND REPORTS. 


Eastern Telegraph Company (Limited). 


The following report of the Directors of this Company for the half-year 
to March 31 last will be presented to the fiftieth half-yearly meeting of 
shareholders, to be held at Winchester House, E.C., on Thursday next, at 
one o'clock :— 

The revenue for the period amounted to £479,822. Os. 6d., from which 
are deducted £110,109. 1s. 3d. for the ordinary expenses and £27,544. 12s. 
for expenditure relating to repairs and renewals of cables, &c., during the 
half-year. After providing £5,540. 198. 51. for depreciation of spare cable, 
£6,254. 1s. 2d. for income tax, there remains a balance of £332,373. 6s. 8d., 
to which is added £41.966. 16s. 11d. brought from the preceding half-year, 
making a total available balance of £374,340. 53. 7d. From this balance 
there has been paid— 


Interest on debentures and debenture stock ...... £30,112 10 7 
Dividend on Preference shares ꝗ 20,296 5 3 
Interim dividend of 2з. ба. on Ordinary shares 50,000 0 0 


£100,408 13 10 
leaving a balance of £273,931. 9s. 9d., out of which the Directors have 
placed £20,000 to the reserve fund for maintenance ships, £19,000 to 
the fire insurance fund, £10,000 to the land and buildings deprecia- 
tion fund and £120,000 to the general reserve fund. The Directors 
recommend the declaration of a final dividend for the year ended March 
31, 1897, of 28. 6d. per share and a bonus of дв. per share, amounting 
together to £110,000, both payable on the 22nd inst., free of income tax, 
and making, with the three previous payments on account, a total distri- 
bution of 13s. per share, or 64 per cent. for the year on the Ordinary 
shares, the balance of £3,931. 9s. 9d. to be carried forward. 

The revenue includes £34,024. 10s. dividends for the half-year upon the 
Company's investments in other telegraph companies, 

Reference was previously made to the loss the Company had sustained 
by the death of Mr. Geo. G. Nicol, a Director of the Company since its 
formation, and the Directors now refer to the death of their esteemed 
colleague, Mr. Charles William Earle, whose loss they deeply regret. The 
vacancy thua created has been filled by the appointment of Mr, Clement S, 
Colvin, C.S.I 
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Electric Construction Company (Limited). 


The report of the Directors of this Company for the financial year to 
May 3lst last, just issued, is as follows :— | 

The financial year was closed оп May õlist, instead of, as formerly, on 
June 30th, and consequently the accounts now submitted cover a period 
of only eleven months. The net profits are £17,399. 2s. öd., and, adding 
the balance brought forward, £13,297. 5s. 4d., the amount available for 
dividend is £30,696. 7s. 9d. The Directors recommend dividends for the 
eleven months as follows: On the Preference shares at the rate of 7 per 
cent. per annum, payable July 31st, and on the Ordinary shares of 54 per 
cent. (at the rate of 6 per cent. per annum), free of income tax, one-half 
payable on July 5186, and the other on January ist next. These divi- 
dends will absorb £14,197. 7s., leaving a balance forward of £16,499. Os. 9d. 

The buildings and plant have been fully maintained, and adequate 
depreciation provided as usual out of revenue. Only additions to the 
works or plant which tend to increase the output or to economy in pro- 
duction are charged to capital account. The development of the business 
continues to make satisfactory progress—the customera, men employed, 
output and gross profits all show important increases, and the works are 
full of orders at remunerative prices. Among the more important orders 
recently completed or now in hand may be mentioned : Central station 
plant for Birmingham, Brighton, Bath, Halifax, Morley, Shoreditch and 
Chelsea ; a multipolar dynamo for the Corporation of Manchester three 
times greater in capacity than bas hitherto been built in this country, and 
an electric locomotive for the City and South London Railway Company. 
Large repeat orders have been received from the War Office, the Crown 
‘Agents for the Colonies, the Corporations of Leyton and Durban, and 
others. ‘The Hartlepool Tramways have now been running successfully for 
over twelve months, showing the capability of the Company for electric 
traction work. 

To meet the requirements of the growing business, the Directors pro- 
pose to offer a portion of the unissued share capital to the shareholders 
after the general meeting on the 22nd inst. It is also in contemplation to 
take steps to reduce the rate of interest on the Compauy's Debentures. 

Sir Daniel Cooper and Sir James Pender offer themselves for re-election 
as Directors, as do Messrs. James Meston and Co. as auditors, 


Crompton and Co. (Limited). 


The report of the Directors of this Company, just issued for the year 
to March 31st last, states that, notwithstanding the business is still 
being carried ou at considerable disadvantage at the old works, the result 
of the year's working shows a profit. The Directors have prepared a 
scheme for reducing the capital of the Company, particulars of which are 
set out in a circular accompanying the report, and a special meeting of the 
shareholders is to be held at the conclusion of the ordinary business for 
the purpose of considering a resolution for altering the articles. The net 
profits for the year amount to £12,172. 19s. 4d., and, after providing for 
debenture interest, &c., there remains a balance of £4,180. lls. 5d. 
The new works, after being considerably impeded by the wet and the 
tempestuous weather of last winter and spring, are now practically com- 
pleted, and во soon as the new machinery is erected the work of manu- 
facture there will be commenced, with every prospect of considerable 
economies, Notwithstanding the difficulties of manufacture in the old 
works, а larger business was carried on last year than ever before, and the 
prospects for the future are (the Directors' state) decidedly encouraging. 


The circular above referred to states that the Directora propose to write 
. off the debit balance of the revenue account at March 31, 1896, and the 
preliminary expenses account, to write down the various investments of 
the Company and doubtful debts, the patents accounts, and the goodwill 
account, the total amount thus dealt with being £78,396. To give effect 
to this they recommend that the whole of the share capital, both Prefer- 
ence and Ordinary, be reduced by writing off £2 per share from the nominal 
value of £5, and that the distinction between the Preference and Ordinary 
shares be abolished. In congideration for this cession by the Preference 
shareholders, holdera of the tully-paid Ordinary shares have consented to 
relinquish for cancellation half (2,000) of their Ordinary shares. It will 
be necessary that the uncalled capital be called up, and the future paid-up 
capital of the Company will be £96,524, in 32,108 shares of £3 each, and 
there will still remain 21,892 shares of £3 each, which may be issued at a 
future date with the object of providing working capital. By theadoption 
of these proposals the Ordinary shareholders, so soon as the prosperity of the 
Company is re-established, would be practically taking half the profits of the 
Company, and the Preference holders would be entitled to certain arrears 
of dividends. Under the new arrangement the holders of Ordinary shares 
which originally stood at £49,640, will in the future only rank as £11,784 
paid as compared to £84,540 held by the present Preference holders, 
The Directors are of opinion that the capital of the Company should be 
written down by reducing the various assets of the Company to the 
amount of £78,596, and unless the two classes of shareholders combine to 
carry into effect an equitable arrangement, it would be necessary that the 
whole of this amount be written off out of profits before any dividend can 
be paid to either the Preference or Ordinary shareholders. To those Ordinary 
holders who will now be called upon to pay up £4 per share by instal- 
ments, and who will in return only get a certificate for a £3 share, it is 
pointed out that the liability has been incurred by them, and would have 
to be met sooner or later, while under present circumstances, unless some 
such arrangement as proposed is adopted, the prospects of a dividend 
coming to them are indefinitely postponed. "The vendors, who surrendered 
4,000 £5 Ordinary shares in 1894, have agreed to surrender a further 2,000 
shares, and that the remaining 2,000 shares still held by them shall be 
written down to £3 per share iu common with those held by other mem- 
bers. They consent to this as a consideration for the concession proposed 
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to be made by the Preference holders. The vendors are by far the largest 
holders of the Preference shares, for which they subscribed and paid in 
cash. Under the new scheme the Ordinary holder will rank for dividends 
with other members of the Company, and as the capital will only stand at 
£96,324, the Directors look forward with confidence to the time when 
regular dividends will be. paid, and when at the same time they may be 
able to build up а substantial reserve fund which should place the Com- 
pany in а position of security and independence. 


— — M —— 
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NEW COMPANIES, STATUTORY RETURNS, &c. 


AUTOMATIC TELEPHONE COMPANY (LIMITED).—This Company was 
registered on July 1, with & capital of £100,000, in 5a. sharee, to acquire, 
develop, work and deal with a certain invention styled the Apostoloff 
Automatic Telephone Invention," to carry on the business of a telephone, 
telegraph and electric light, heat and power supply company ; and to con- 
struct, erect, maintain, let on hire, and deal in cables, wires, lines, stations, 
exchanges, accumulators, lamps, &c. The first subscribers are: Max 
Margowski, 15 and 14, Abchurch-lane, E.C., merchant (19,400 shares): 
Honduras (tovernment Banking and Trading Company (6,000 shares). Dr. 
Henry G. Sworn (800 sbares), Joseph W. Cohen (200 shares), Baron Cohen, 
M. J. Alexander, J. D. Gibbs and J. Mendelson (with 10 shares each). The 
first Directors are: Max Margowski, John D. Gibbs, Joseph W. Cohen, М. 
J. Alexander and Dr. Henry G. Sworn. 

NORTH BRITISH ELECTRICITY SUPPLY COMPANY (LIMITED ).—Thi: 
Company has been registered, with a capital of £1,000, in £1 shares, to 
carry on business as electricians, electrical engineers, euppliers of elec- 
tricity and manufacturers of electrical apparatus. 

PENNY-IN-THE-SLOT ELECTRIC SUPPLY SYNDICATE (LIMITED).- This 
Company was registered on July 12, with a capital of £50,000. in £1 
shares, to enter into an agreement with the Electric Lighting Extension 
Syndicate (Limited) for the acquisition of certain patents, patent rights 
and inventions, to purchase, construct, lay down and maintain all necee- 
sary cables, wires, lines, accumulators, lamps, meters and works, and to 
carry on the business of suppliers of electricity in all orany of its branches. 
The first subscribers, with one share each, are: Charles O. Bastian (elec- 
trical engineer), F. Sidney, A. North, E. Howard, J. C. Herington, O. 1. 
Richardson and T. R. Marshall. 


SAPETY CONCENTRIC WIRE COMPANY (LIMITED).—This Compeny 
was registered on July 2, with a capital of £30,000, in £1 shares (of which 
2,000 are Deferred), to acquire the business of the Safety Concentric Wire 
Company ; and to carry on the business of electrical and mechanical engi- 
neers and manufacturers of and dealers in electric light and other appa- 
ratus. The first subscribers, with one share each, are: —A. Watson, E. d. 
Piper (engineer, J. B. Cumberland (engineer), M. J. Scott (electrical 
engineer), T. S. Shead, A. T. Ebsworth and A. Thompson. 

SIEMENS AND HALSKE AKTIENGESELLSCHAFT.—This Company has 
been registered in Berlin, with a capital of 35 million marks (about 
£1,750,000), for the purpose of acquiring the whole of tlie business and 
undertakiog of the well-known firm of Messra. Siemens and Halske, in- 
eluding the works in Berlin, Charlottenburg and Vienna, the branches in 
various parts of the Continent, and the drawings, patents, patterns, &c. 
All the shares are taken up by the founders, Herren Carl Heinrich, 
Arnold William, Georg Wilhelm and Werner Hermann von Siemens, who 
form the Board of Directors. 

STEPHENS, SMITH AND CO. (LIMITED). —'l'his Company was registered 
on July 9, with a capital of £20,000, in £1 shares, to acquire the business 
of Mr. John Stephens, and to carry on the business of electrical and marine 
engineers, boiler makers, &c. 

TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION. —This Association 
was registered on July 2, with 100 members (each liable for £1), to prov- 
mote, encourage and facilitate the construction, extension and working 
of tramways and light railways. The management is vested in a council 
with a president and vice-president. 

TURBINE COMPANY (LIMITED).—This Company has been registered 
with a capital of £10,000, in £1 shares, to enter into an agreement with 
Messrs. M. Crawford, M. Frewen and J. O. Maund, and to acquire, develop 
and turn to account certain patents. The firet Directors are M. Crawford, 
М. Frewen and J. O. Maund. 


WYCOMBE (BOROUGH) ELECTRIC LIGHT AND POWER COMPANY 
(LIMITED).—This Company was registered on June 29, with a capital of 
£15,000, in £5 shares, to acquire and take over the Chepping Wycotnbe 
Provisional Electric Lighting Order (1894) from the Town Council, and to 
carry on the business of electricians, electrical engineers, suppliers of elec- 
tricity, electrical apparatus manufacturera, and the general business of 
an electric light, heat and power supply company. The subscribers, with 
one share each, are: Alfred Slatter, electrical engineer ; Francis E. Gripper, 
electrical engineer; Leo A. Hards, electrical engineer; В. Parry, II. 
Stebbings, G. H. Hoyle and Frederick Payton. 


NATIONAL TELEPHONE COMPANY (LIMITED).—The Directors yester- 
day, subject to final audit, decided to recommend at the forthcoming 
general meeting the following dividends for the half-year to June 30: 
At the rate of 6 per cent per annum, leas income tax, on the First and 
Second Preference shares; 5 per cent. per annum, less income tax, on the 
Third Preference Shares ; and 6 per cent. per annum, free of income 
tax, on the Ordinary shares, carrying £35,000 to reserve and about £6,000 
forward. The transfer books of the Company will be closed from the 
17th to the 29th inst. inclusive. 


THE ELECTRICIAN, JULY 16, 1897. 


395 


CITY NOTES. 


— — 


MEMORANDA.— Bank rate, 2 per cent. (May 13, 1897). Price of silver 
27 Pyd. рег oz. (July 15). Consols (24 рег cent.) 11213—1121 1 for money, 
1129—1121 for account; 24 per cent. 1045—1041 (July 15). Stock 
Exchange Settling Days: Stocks and Shares Continuation Days, July 27 
and Aug. 10; Ticket Days, July 28 and Aug. 11; Pay Days, July 29 and 
Aug. 12; Mining Share Carry-over Days, July 26 and Aug. 9. 

BRISTOL TRAMWAYS AND CARRIAGE COMPANY (LIMITED).—An 
extraordinary meeting of this Company was held last week, Mr. 
William Butler presiding. The Chairman said the meeting was called for 
the purpose of approving the application to the Light Railway Com- 
missioners to authurise the construction of a line from Hanham to connect 
up with their St. George electric tramway. The line would be laid along 
the public road, and would be worked by electricity, the machinery and 
plant now installed at their St. George power station being used for the 
purpose, so that their expenditure would be limited to the permanent 
way, the equipment, and some small widenings. The total outlay would 
be less than £20,000. The district was an exceedingly hilly one, and the 
severe gradients would add somewhat to the cost of working, even with 
electricity, but they believed it would return interest on the outlay if the 
powers were granted without the onerous conditions generally imposed on 
tramway companies. The Corporation of Bristol, not satisfied with having 
blocked the progress of electric traction within the city, were endeavouring 
to interfere in the present case, even to the extent of offering to pay the 
Local Authority's costs out of the Bristol ratepayers’ pockets, so as to try 
and defeat their application. The solicitor to the Company, having read 
the heads of the proposed Order, the Chairman formally moved that the 
draft Order be approved, which was agreed to. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LIMITED).—The Directors of this Corporation have declared an interim 
dividend for the half-year ended June 30, 1897, at the rate of 6 per cent. 
per annum on the Ordinary share capital, payable on Aug. 14 next. 


CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this rail- 
way for the week ended July 11 were £902, against £937 in the correspond- 
ing week of 1896, a decrease of £35. The total receipts for the half-year 
amount to £1,955, against £1,818 for the corresponding period of 1896, 
an increase of £115. "The Directors of this Company announce a dividend 
for the past six months at the rate of 2 per cent. per annum on the con- 
solidated ordinary shares, £1,035 being carried over. The dividend for 
the corresponding period of 1896 was 19 per cent. per annum, £1,072 
being carried forward. 

COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
COMPANY (LIMITED).— The transfer books and register of members of 
this Company is closed from the 14th to the 28th inst. inclusive, pre- 
paratory to the payment of the interim dividend upon the Six per Cent. 
Preference shares for the six months to June 30 last. The interest is 
payable, less income-tax, on the amount paid upon the shares, and calcu- 
lated from the dates of payment. 

COVENTRY GAS PITTING, ELECTRICAL AND ENGINEERING COMPANY 
(LIMITED).—The annual report of this Company states that the business 
shares in the continued prosperity of the Coventry trades. The profit on 
the year's working amounted to £2,581. 16s. 6d. The Directors recom- 
mend that £500 be carried to reserve and a dividend of 10 per cent. and a 
bonus of 1з. 6d. per share be paid. Owing to the continued increase of 
business the Directors propoae to issue £2,000 additional capital in £1 
shares, at 5s per share premium. 

DIRECT UNITED STATES CABLE COMPANY (LIMITED).—At a meeting 
of the Board of this Company, on Tuesday, it was resolved to recommend 
a final dividend of 2s. 6d. per share and & bonus of 2s. per share (both free 
of income tax), payable on and after the 30th inst., making with the three 
interim dividends already paid a total distribution of 3 per cent. for the 
year ended June 50 last, and after placing £4,000 to reserve fund account 
carrying forward a balance of about £35,927. The transfer books will be 
closed from the 13th to the 27th inst. inclusive. 

ELEKTRICITATS AKTIBN GESELLSCHAFT VORMALS SCHUCKERT AND 
CO.—T^e Directors of this Company have issued their annual report, 
which includes a long list of important work in hand, not only in Germany, 
but in all parts of the Continent. A dividend of 14 per cent. has been 
declared. 

GLOBE TELEGRAPH AND TRUST COMPANY (LIMITED).—TLe daily 
papers announce that the Directors of this Company propose to pay a final 
dividend of 3s, 6d. per share and to carry forward about £1,950, 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 11th inst. amounted to £1,483. The amount 
for the corresponding week last year was £1,252. Increase £231. 


NORTH SHIELDS AND TYNEMOUTH DISTRICT TRAMWAYS (LIMITED). 
—In their annual report the directors of this Company state that negotia- 
tions are being carried on with the Tynemouth Corporation for the adop- 
tion of the overhead trolley system of traction on the Company's linea, 
The principle had been agreed to, but there were some details still out- 
standing. There was therefore a good prospect of tram lines being laid to 
the New Quay, for the ferries, and on to Whitley, the whole being worked 
by electricity. 

ST. JAMES’ AND PALL MALL ELECTRICITY COMPANY (LIMITED).— 
This Company have declared an interim dividend on the Preference and 
Ordinary shares at the rate of 7 per cent. per annum for the half-year 
ended June 30. The sale of electricity for the quarter ended June 24, 
1897, amounted to £14,533, against £10,657 for the corresponding period 
of 1896. 


STOCK EXCHANGE NOTICE.—Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant a 
quotation to 10,000 Ordinary shares of the British Electric Traction Com- 
pany (Limited), and to 10,000 Seven per Cent. Cumulative Preference 
shares of the House-to- House Electric Supply Company (Limited). 


TELEGRAPH CONSTRUCTION AND MAINTENANCE COMPANY (LIMITED). 
— The transfer books of this Company are closed from the 12th to the 20th 
iust. inclusive, preparatory to the payment of an interim dividend of 12s. 
per share. 


WATERLOO AND CITY RAILWAY COMPANY.—The seventh half-yearly 
general meeting of this Company will ba held at Waterloo Station, London, 
S.E., on Thursday, Aug. 5, at 2 o'clock. 


WEST AFRICAN TELEGRAPH COMPANY (LIMITED).—A list is pub- 
lished on another page of the numbers of 154 Five per Cent. Mortgage 
Debentures of £100 each which have been drawn to be paid off at par on 
Sept. 1 next at the National Bank of Scotland, Nicholas-lane, London, E. C. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company’s traffic receipts for the week ended July 9 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,443. 


WESTERN UNION TELEGRAPH COMPANY.—This Company have issued 
their report for the quarter ended June 30, 1897. The following 
statement, dated June 10, shows the condition of the Company at the 
close of the quarter ended March 31, 1897 : — 

Surplus Jan. 1, 1897, as per last quarterly report ...... $7,906,041 49 

Net revenues, quarter ended March 31, 1897 ............ 1,089,535 39 


$8,695,574 88 
From which deducting for— 
Dividend of 1} per cent. paid April 15th $1,191,965 00 
Interest on bonded debt ............... 225,871 20 


Sinking funds N 19,991 02 
$1,455,827 20 
Left a surplus April 1, 1897, of ............... e $7,559,747 63 
The net revenues of the quarter ending June 30, 
based upon nearly completed returns for April, 
partial returns for May, and estimating the business 
for June, will be абой...................................... 1,550,000 00 


$9,109,747 63 
From which appropriating for— 


Interest on bonds . . . 8223, 875 00 
Sinking funds ....... m ree 20,000 00 
$243,875 
Less portion of sinking funds for the 
bonds of 1900 (which was set aside 
previously) returned to the Company 
by the sinking fund Trustees, because 
of the drawn bonds not being pre- 
sented for redemption . cere 40,000 CO 203,875 00 
$9,905,872 68 
It requires for а dividend of 1] per cent. on capital 
stock issued, about .......... FF 1,216,975 00 
Deducting which leaves a surplus, after paying divi- 
dend а оо ален а О ена $1,688,897 68 


In view of the preceding statements, the Committee recommend that a 
dividend of 1} per cent. on the capital stock of the Company be declared 
payable on and after the 15th inst. 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


рвкзшит | AMOUNT DET A IOUA w Prioe BATE PER Боши ES pone 
OF IvI- А EEa’S PRICE ednesday, NT. IVID URING WERK 
AMOUNT.| SHARR. | DEND Е TAUR JULY 7. July 14. YIELDED. DIVIDEND DVR: ENDING JULY 10. 
ELECTRIC RAILWAYS ano TRAMWAYS. g s. d. : Highest | Lowesb 
£19,126 £10 8/0 Central London Ordinary „................... 9 10 9] 10} 217 2 | Juneand December - às 
143,106 10 1; Do. 6 ) saa did ed ЛГА edm 6 51 34 217 8 - Hn а = 
£690,000 | Stock 13% ony ana South London Railway Con. Ordy. „... 61 62 £4 $ S10 | January and July . 64 COL 
8 419 £5 5% Preference = =. = < ~ .. 15) 16 16) 16 8 3 6 i ii ou »is 
135,501 Btock 47 Do. 4X Perpetual Debenture -~ ==» =~.. 47 139 187 917 7 [M and November - i 
54,00 10 2/33 | Waterloo апа City Ordinary (2з pale) Erga qd a 11 10 11} 9 3 8 | June and December 10 FA 
$7,500 10 387 Liverpool Overhead Railway агу a æ < «ә «ә е 12 lN,Q 124% 9 5 9 | February & August s - 
110,00 10 42 Do. 4 Pref „„ 154 16 16 16 8 4 6 5 i - 5 
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ELECTRICAL COMPANIES’ SHARE LIST. 
ә ne: Mob ЖАГАДАН DURING WESE 
AMOUNT} LAST WEEK'S PRIOR жегш. CENT. DIVIDEND DUE. 
* OF DIVI- NAME, | JULY 7. July 14. YIELDED. ENDING JULY 10. 
HARE. | DEND. лаа че 
TELEGRAPHS 57 55 58 412 0 | Feb., May, Aug.,Nov 551 55 
£933,980 Stock 12/6 An lo-American *"* 4t co „„ „% „„ o эз e pe) а o o o гок 1 ) | 100} 1014 б Б в м Ы = 2 
£3,038,020 Stock 25/0 „ Preferred ** 52295 25 UB чоя Ped "em эе =й т — ťi 10} 103 104 11 dh on 
£3 038,020 Stock 5/0 Do. Deferred . тоновете nn Beeeeeseeweee snes 99 103 9) 103 3 17 8 Таппагу апа July * p es 
£149,900 | £100 4% African Direct Telegraph (Red) - 2 3 2 5 п "m. D = 
£250,000 10 РА Amazon Telegraph ........... эана аата ауа ка 143 151 * 163 419 4 Mar., June, Oct., Des. 154 z 
130,000 19 а P санар ъф 1908) ....| 118 117 13 117 4 5 6 | June and December * им 
£76,000 | 100 5% г Cent. Debs. (2nd Series, 170 175 170 175 411 6 | Jan, Apr., July, Ot. | — а 
1.000, 000 $100 8i “Commerc Cable Capital Stock -...: wes «>.= = 1063 107} 103) 107} 8149 E р 07 
£400,000 | Stock 47 Do. 4 per Cent. Dabenture Stock . Pie д ji : 8 0 0 | February and August 98 әв 
16,000} 10 | 8/0 | Cuba Submarine ........... 3 9 0 9. am ae S s | - »" 
6,000 10 10% . Preference 10 per Cent 3} 4 3 4} 4 811 Apell and October .. 71 4 
12,981 5 2/0 Direct Spanish (fully paid) ...............-—.... of h- 91 108 11 6 2 * 
6,000 5 10% Do. 10 per Cent, Camulative Preference .... uns abe 103% 106% an January РАР Лу Á 7 "s 
£30,000 £50 44% Do. 43 per Cent. Debentures .... sa ses.. =- r 9f 105 417 6 | Jan, ape. July, Ock 91 E 
60,710 £20 20 ee United States Cable, 187ᷣ᷑ ẽ 7 = –.. 17 17} 7 17} 314 4 m ^ "s ті 
£10 n *" "^ 9" » 22 222 „„ = = э ® t. ө. ^ om ее ct 1 8 5 9 — -- 
70.000 £10 6% Do. 6 per Cent. Cumulative Preference 5 t M 128 i 3 1 6 | May ded поча Ж 2 
£1, 202,615) Btock B Do. 4 per Cent. Mort. Debenture Stock (red.) DOE 1 106 414 9 | February & August a : 
250,090 10 6/6 1 Extension . ETETETT E EERI 1200 132 13) 133 2 11 Fe ee КҮ 
М Stock 4% Do. - рег Cent. Debenture Stock  .......-.- EE e ME e £17 1 | January Ж. July i £ a 
£163,600 | £100 EE. 'I*- ро: . с. (Austin. Gov. Sub.) Debs. кА es HAM 28 . 33 11 1 : h ч? 2s 
£120,300 100 5% Eastern ы S. African 5 p. Cent. Mor. Deb sò Ae Te 106 з 815 0 | Feb & August га * 
£3800, 100 4 |" Da ЧУ MONDE Debentures, 1909.......... iiy lY 107% 110) $1t 9 | May ent Movember 5 " 
£200,000 | 2425 4 |", Do. 4% Ma UN UNS ECL an MP 11 114 12 817 0 | Jan. Apr., July, Oct. ш 10 
180,227 10 2,6 Globe Telegraph and Truss „“ n 174 17 1] 887 17 17 
16 2,000 10 5/ Great Northern of Copenhag ee ътъ ере 155 As ne 197 41 y | Marche September єз. < 
£160,000 100 5 * Do брег Cent. Debs., 1883 issue Series - M E 58 4 49 3 {б 55 
17, a 2 |ШйоШагореап................,........ ND 107 110 107 110 5 9 1 | March & september - 
£100,000 100 6% Loudon Platino- -Brazilian 6 per Cent. Debs 3 A 3x 197 119 E15. & | Junsand December "N 2 
£100,000 100 4% Pacific & European Tel. 1% Guar. рен. an 194 1 : : Y : 80.0 | Asc end Оном. e * 
11,839 Ы 4/0 Reuter's .......... 5 136 140 135 140 459 2 = = — 
8,381 2100 Cert.) 50/0 Submarine Cables Trust — ...-......eX p : f б 6 0 l CEPR e» = 
15, 10 6 West African Telegraph ...... —— M iot 101 104 416 9 | March € September 2 x 
£213,400 100 5% |* Do. Брег Cent. Debentures’ (red. 32255 11 T РА 2 de 
80, 10 2/0 West Coast of Amerio s. meee е Р. 1 185 oid 3 ide ^ч * 
s 100 47 4 per Cent. Debentures .. ms ss.. me se sss». 1 1 ; A E May end Movember 1 75 
88,821 10 -jó | West India and Panama „% 1 k. TE Uu a : , 10] 10 
ы B de |, be бшшш ͤ Ww оюк 75 vom s 
0 6/0 . per Cent. 2n efere oe cece — E. à fie i. РУ 
280.000 100 b» Do. брег Cent. Debentures, 1917 ......—..| 105 168 E ry - n Ч + БУ ub Novena: 8% y 
64.256 15 3/0 Western and Brazilian ...................... — 8] 8} $ T * E = 
83,129 7 8/0 Do. б per Cent. Preferred Ordinary ..... - 6h Д 6 1 " " е S» 
83,129 di 1/6 Do.  Deferred Ordinary ...... а 2 Ж, 5 take а | Sene ad Stik 191 93} 
1 X Y “Western Union 7% 12 8 Bonds bs 104 108 101 103 6 9 8 | Feb.,May,Aug., Nov. = — 
9132200 92100 a Do. 6 per Cent. Sterling Bonds (red.) .. 100 105 100 105 5 15 11 | March & September 
TELEPHONES, t ы 
August .. eles 
44,000 £5 4/0 Chili Telephone (fully paid) ......... ~~... 8} 3} з 8? 568 Z8 heist dese T E 
224,850 10/0 22d. Consolidated Telephone Const, & Maintenance — EL d gcn 255 al 0M СЕ йан 2 к 
28,000 #5 4/0 Monte Video Telephone 6 per Cent. hit sl — З З T я 4 0 0 | February & August 61 6} 
484,597 5 SA INAaMOBAL Ld eeu san уез зен: — E A. 15 1] 3 10 7 с » E — 
15,000 10 6% Do. 6 per Cent. Cumulative isb Prei. 15 7 T т: $103 н " 5 * 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. (fully paid) 15 Н" ө ü a anal п М 6, ‚бї 
119,234 5 2/6 Do. 6% Non-Cumulative 3rd Pref. (fally paid) 6 oe PE Y. 3 6 Б дата тч 106} 125 
1,829,471 * х 8 Debenture SR 34% (red. —... 103, ? А А зи € | Ap Пава. October: "à - 
71,504 nta ITE ITI поно эе же өэ d в! d Job. SE TM oe A 
b 4/0 | United River Plat жүз 34 11 31 bs MS ; — 
4146 793 Btock ҢА Оо. брег Cent. Debenture Stock (red. * aa 99 104 ИЙ, 104 416 2 Jane and Decembe 
ELECTRICITY SUPPLY COMPANIES. T ‘i а ља И - 
£150,000 5 44% | Birmingham Electric Supply (fully paid) г: j $ А 3: — 
450,000 b .. Do (New Issue) ee ee ee ee ee a ee аа 23} E 944 23} 24 217 2 February ust un d S 11 .. 
40,000 £10 14/0 City of London Electric Lighting (fully paid) . 17 18 T 18 8 6 8 | Febraary & Augusd 5 Nol 
40,000 10 67 Do. 6% Cumulative Pref. (fully paid).. ...... 129 134 129 134 $14 $ June and December n 
4450,000 Stock 6% | Do. 5% Debenture Stock (red.) ...... is 14 $9." d 2 210 | February & August - 
80,000 5 3/6 Charing Cross & Strand Electricity Supply Corp. . 64 Т 8 б} 3 6 8 i à os * 
20,000 5 T Do. 44 per Cent. Preference ................ a January and July 4 51 = 
67,500 £100 5% Do. б per Cent. Debentures (red.) iss 91 10 9» 10} SAP vx. Mahe re А2 
26,000 5 26 Chelsea кену Supply Ordinary ........—.. HO" dit 1107 113 81) 8 | Juns and December i) = 
£60,000 | Btock 454 |* Do. 44% Dabenture Stock (red.) 12 131 123 13} a 
422,475 £10 э County of London & Brush Prov. Ord. (tally paid) Tu 153 15 151 3U 5 March & September T : T^ 
19,000 10 6/0 Do. 6% Cumulative Preferenca ...... Беке T 154 113 15} << s m 1 
10,000 | 10 2/0 Do. issued at 2 prem. (fully paid). H 21 1 2 к M 2 
111,000 5 — London Electric Supply Ordinary ..... 8 585 H р : 41 as M ín 734 
48,050 5 es Do. Preference .. —— ETETE 161 174 163 7 918 5 April aud October.. 18» 164" 
49,900 10 6/0 Metropolitan Electric Supplv Or dinary .. > 17 15} 1^ ў а K Ps 
33 x 5 po. e 118 122 118 122 313 9 | Jnneand December | ig 15 
£220,000 | Stock | 447 Do. 447 Deb. Stock First Mortgage P n 15 10 210 9 Nen 
6,452 " 8,0 Notting Hill Electric Ordin: M Lo e ss ane eee * * T 15 - a AS ie 
275,000 DE Rand Electric .......... А 1 4 г 0 Аргїї апа Ovtober “+ — 
£154,000 100 44% [Royal Elec. Co., of Montreal 4/7 ist Mort. Debs. 102 110 5 11% H x 8 {окен & August | 163 1€} 
19,980 5 8/0 St. James and Pall Mall Electric Ordinary ...... T 3 Т6 2.8.5 z * | es — 
20,000 5 8/6 Do. 7 per Cent. Preference.. 102 105 102 105 816 9 | Jude and December i5 i5 
£50,000 Stock 4% |* Do. 4 per Cent. Debenture St. sek (rod. M 15 10 15 16 216 3 March & September 
67,900 5 6/0 | Westminster Electric Supply (fully paid) 5} ` 
ELECTRIC MANUFACTURINC, &o., COMPANIES. ; 1 10 " LE. 5 
00,000 £3 1/6 Brush Electrical Engineering eee Sn 1} t 1$ T » | ob — 
90,000 2 1/23 Do. ё per Cent. Pref. Non-Cumulative ...... 1% 195 „ы. dng 1d. АНЫК y^ August > - 
£125,000 | Stock 44% Do. 4} per Cent. Perpatual Deboutate Stock 105 А © 97 134-9. VInne ini о | е. ра 
£76,770 | Stock 45% " Do. 2nd Debenture Stock (red.) . 93 / l 2 E: x: 
10,000 £10 3 British Aluminium Ordinary .................... . - = | — — 
20,000 10 = Do. 7% Cumula ive Preference . ........... i T — E | ^ E 
200,000 | 1 * Castner-Ke liner АТКАН Д: (as рашу ана 3 24 E. ~ * - à 2 
28.180 б 8/0 Crompton and Co., 7 per Cen umula ve re E- - 4 — . | 2 s 
£52,850 100 5% ж 6% First Mortgage Debentures (red.) . 8 5 88 927 : х : . 8 93 = 
89,261 5 1/6 Edison and Swan United (“ A" Swan) (£3 paid) — 21 5 4 d 5 ' * = 
17,139 | E 2/6 Do. (е5 pat) ture St 33 j 1078 ion as » ' Кз а 
£210,000 | Stoc » Do. 4% Debenture Stoc. ................... we К ch "x i 
110,000 £1 ?/0 | Electric Construetion................ LLL iL 11 2 H y Же : February & August | " s L 3 
16,343 2 77 о. 7 per Cent. 9 PNE Qo d 11 i 4 - © 
91,196 | 1 10/0 Elmore's Patent Copper Depositing — m.. =... { | ёе 9 is 
19,000 | 10 14/0 | W. T. Henley's Telegraph Works Ordinary .... 18} 19] 183 ! 91 4 1 i February & August | Р isi 
3,000 10 7/0 Do. 7 per Cent, Preference ............... 18} 193 aa in Ares T " ts » 
£50,000 Stock 417 Do. aiz Mortgage . (red. Ya p e pot 13 aes " " 3i - 
60,000 £10 15/0 | India Rubber, Gutta Percha, &c., Works .. ..... 2) 0 21 „ | 
800,000 | 100 47 Do. 4% First Mortgage Debentures (red.).. 105 108 105 иң | А M ? pied acd tag un = 
87,850 12 24/0 Telegraph Construction and Maintenance . A 37 4) a7 105 са еу" Jm" À E 
£150,000 | 100 6% Do. Брег Cent. Bonds (red.] 1899 ...... 102 105 102 = 1 = " 
22,500 | £5 8/6 Willans and ane e 5 кле 5 1 71 = 1 s р T i * 
22,500 £5 3/0 Do. 6% Cumulative Preference | 
100,000 Stock 36/7 Do. 417 First Mort. Deb. Stock (fully paid) ~ ы 105 107 105 107 4 4 1 | Мау апа November 105$ ~ 


In calculating the yleld on this security, allowance has been made for accrued Interest, but not for redemption, 


Bises Google 
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ALTERNATOR jf 


(MORDEY'S PATENT). 


DURABILITY GUARANTEED. ан) o 
NO MOVING COIL WHATEVER. — Wd О А е. 
HIGH EFFICIENCY. һы (| B 


PERFECT PARALLEL WORKING. N ae í 
WILL STAND SHORT-CIRCUITING. * 1 = Poen. 
ö = BA ERING С° 
The Leading Machine on the — = ELECTRIC ENGLAND 
. с^, ! CON W — 
Large Orders in hand for English yw m == b. d 
Stations. э — — — 
= “a — е” ; * 


Send for Lists to 


THE BROSH ELECTRICAL ENGINEERING б. lid., L. Om por, в.с. 


If You Want 
VüLCANIZE | A PLATING OR DEPOSITING PLANT 


ао TO 


CANIZ ED CARL OPPERMANN, 


“FIBRE 


SHEETS VALVES | 


2, Wynyatt Street, Clerkenwell, E.C. 
LIGHTING AND PLATING DYNAMOS IN STOCK 


Also all REQUISITES for PLA TER, including Anodes & Chemicals. 


TUBES WASHERS) SEND STAMP FOR PAMPHLET AND CATALOGUE. 
RODS PACKINGS i т ee 


STAPLES SHIELDS | 


MOSSES & MICHEL 


The Most Efficient and Durable 
Non-Conducting Covering in the 
World. 


SS BRONZE MEDAL i876 7 HOUSE'S Dry-as-Snuff 
т CORNWALL , Boiler & Pipe Coverings. 


68.69.70 & 7] | macer теа 
CHISWELL $ LONDON, i | elus 4 HOUSE'S ELECTRIC CEMENT CO., 
— EET £n LIiwERPOOL. SES 


Price is., post free 1s. 1s. 3d. Annual Subscription, 128. 6d. post free, abroad 148. 


“THE ENGINEERING MAGAZINE; 


An American Мону Periodical, having an extensive sale and containing popularly-written critical articles on Electrical Engineering and Social 
Subjects by leading writers. 


CONTENTS OF Rin JULY ISSUE (No. 4, Vol. X11.) 
THE DEBERE M A MARINE CARRYING-.TRADE-— John Codm Mae arg ren RELATIONS OF THE STEELSKELETON BUILDING 
THE PARIS FIRE AND THE BUILDING OF TEMPORARY STRUCTURES— F. H. Kim 
H. Н. Statham GROW Tit & DEVELOPMENT OF vM STREL RAIL IN AMRRICA—H. (l. Prout. 
CHARACTERISTIC AMERICAN METAL MINES—Titus Ulke. ELECTRICITY IN THE MODERN MACHINE 8SHOP—Louls Bell. 


CAUSES AND PREVENTION OF WATER FERMENTA' TION--Samuel McElroy. THE ECONOMY OF THE MODERN ENGINE ROOM—Edgar Kidwell. 
THE PATENT SYSTEM AS A FACTOR IN NATIONAL PROGRES3—W. C. Dodge. | THE BUSIEST CANAL IN THE WORLD—W. P. kibbee. 


European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN" PRINTING & PUBLISHING CO., Ltd 
SALISBURY COURT, FLEET STREET, LONDON, E.C. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
CONNECTIONS. _ | 


vag 


© 


A | “уд ` 

4 4 les WoW) уда 

Ji ^ avc rey — A nav \ К = 

: > AAUSTAR I 
CABLE COMMUNICATIONS = | Cas 


WORLD. 


TE 


EAS LEGRAPH COMPAN 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN. 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
ina TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to эреп po Gibraltar, Malta, Egypt, Aden, 

and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazll, Argentine 

- Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 

. Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 


By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
. and Manila. „FFF 


Telegrams should be sent from the Company's Stations 
LoRDOR —Il, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S. W.; 206a, WINCHESTER HOUSE, k. b.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
_ COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. | LIVERPOOL-—K13, Exchange Buildings. 
GLASGOW —5, ROYAL BANK PLACE. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio Вуга, Oandia, Rettimo, Oanea, Sitia. 
Rhodes, Trieste, Corfu, Zante, Patras, Oorinth, Athens pen cals, Santa aura, Tinos, Andros, Zea, and 
e Gree 


This Company’s Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


In sending Tele s from Péstal Stations C © | 22 these words bel alled gratuitously by 
саге should be taken to mark thom VIA. EASTERN, che Foa ere ten 


ands. 


‚ Books of Forms and Tariffs forwarded post free on application at the Company’s Chief Offices as above, or at 
37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.O, By Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY ӨР САТ, WIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECTED WITH 
INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 
MENTS, CHINA, MANILA, COOHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY In the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by tho use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 

accepted ab the Company's Offices— 
LONDON: 18, Old F Broad Street, B. O., 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E. O. 
LIVERPOOL: African House, 6, Water Street. 


MANOHESTER: 60, Spring Gardens. 
Where receipts are given gratis for the eo dn made and whence m es are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout. 8 Kingdom. 
ALL TELEGRAMS SHOULD BE MARKED “WIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the '' Via.” 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of ca 40., are forwarded post free on 
application to the Company’s Stations or Head Offices, 18, Old Broad Street, London, Е.С, 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., B. O. 


BROWNING'S PRESERVATIVE ENAMEL PAINT, 


IN ANY COLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. For SHIPS, STEAMERS, YACHTS (Inside or outside), LAMP-POSTS (Gas and Electric), 
and for ALL PURPOSES where a hard and washable surface is essential. Has stood years of rough wear. 
THE INDESTRUCTIBLE PAINT resists the action of acids and alkalies. Invaluable for Iron Structures, Roofing, Gas Tanks, &с 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, ёс, 


BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "io? dans Wer- 


Prevents decay and makes perfectly Weatherproof Stone, Marble, Brick, Cement, Plaster, &c, The only solution used on CLEOPATRA'8 NEEDLE 
which has been preserved by it 18 YEARS. TT 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: '' WEATHERPROOF LONDON.” 


| Duncan Wallet and Co., 
F p p S S EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &c., in Bond. 


GRATEFUL—COMFORTING. 114, FENCHURGN STRELI, LONDON, E. C. 


Special Arrangements made foi supply o f Telegraph Stations & Cable Steamers abroad 
ed o e о А чода D.W. &C supply Pr visions and В mded Stores to the € \ BLE STEAMERS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs, SHAW, SAVILL, & ALBION C0.’s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 
LINE, STAR RAVIGATION C0., Messrs, GEORGE THOMPSON & Co., Messrs. LAMPORT & HOLT, Messrs, MILBURN & C0., Mr. V. LUND, The 
RASTERN 4 AUSTRALIAN STEAN NAVIGATION CO., and other large Fleets of Steam and Salling Vessels, Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, Wa GARFORD ST, LONDON, E. 


TELEGRAPHIC{ADDRESS: ‘ EIRKALDY LONDON." 


‘MUVN ZOVHL 


of several Companies, also to VARIOUS STATIONS of “the EASTEKN, EASTERN 
AND SOUTH AFRIC AN, ** EASTERN EXTENSION, AUSTR ALÁSIA, AND 
CHINA TELEGR APH COMPANIES, ind are prepa mae execute seers On ! specially 


favourable terms on shortest notic Telep )hone No Avenue. 
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THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY i. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Luro, +» 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED 


006000006060600000 


The above Oompanies, b) means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies;with the European System of Telegraphs :— 


SOUTH AFRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL. 


i EAST COAST., | 
ZANZIBAR, SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay) MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM.’ 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA, GRAND BASSAM. 
ACCRA. PRINCIPE. KOTONOU (Porto Nove). 
LAGOS. , | 
S. THOME. WHYDAH. 
BRASS. LOANDA. | 
BONNY. | BENGUELLA. GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES, CAMEROONS. 
Books of Forms, Tarifa and all Information oan be obtained at the Company's Head Offices, Winchester House, 60, Old Broad Street, Е.О 
By order 
Н. E. PLANK, Secretary, GEORGE DRAPER, Secretary, ' © J.-CAMBBOOE, Secretary, 
Атасли Dinzot "arsonaen OousA vr. Еазтеви Амр Sours. Árntoam Tarxonatn Wast Arnican Terzcxare Company, 
Оомрамт. = "s j 


— - — — A — 
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m BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Im. 
THE WESTERN = BRAZILIAN TELEGRAPH 00, Lm. 


HE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo., Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira 9 mmm 
Огре Verde Islands—St. Vincent 
ji T Bt. Iago Lh^ з-й. oss 
Brazil-Pernambuco =- = = — — 
» All other Stations — — 
Uruguay— А11 Stations — 


Argentine Republic—All Stations -  — 
Paraguay All Stations „„ че эш йн 
Bolivia—All Stations — = = = = = 
Ohili—All Stations = — HD — 
Peru—All Stations a — æ — č 


000000 —— 


Tariff-Oards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” 


By Овркв, 
. RIOHABD OOLLETT, Secretary, 
Baan Вовмлымя Тяьвовари. Oo., Winonzstax Hover, Orp Broan STREET. 
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тне "COMMERCIAL." 


THE LEADING ATLANTIC CABLE COMPANY. 


BRITISH COLUMBIA CA NA DA Е „7 
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THE GREAT SUBMARINE AND LAND TELECRAPH SYSTEM. 


t ч { / 

. ` J * FFA 7 3 TY) * 

"A 1.4 — 

* “ы / 

ANNUM АЛЕ 

AS 70 D 
* 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEG* АРН LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST hELIABLE ROUTES to ALL PARTS of the AMERICAS. Sa 


The © COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Pacific Railway Telegraphs 
for all important places in Canada, from the Atlantio to the Paciflo; the ONLY COMPANY having Lines in British Columbia. The ‘“‘ COMMERCIAL” Company's 
Cables landing in New York City and near Boston oonneot with its OWN SYSTEM of Land Lines, reaching ali parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION “ VIA COMMERCIAL,” OR USE THE COMPANY'S GLOBE TRADE MARK FORMS, 


GENERAL OFFICE; BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, E. C. FREDK. WARD, MANAGER IN ENGLAND, , , , 
BARING BROTHERS & Co., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


HEAD OFFICE: 253, BROADWAY, NEW YORE, U.S.A. 
JOHN W. MACKAY, PRESIDENT. GEO. G. WARD, VICE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, SECRETARY. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed, 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for | 


ALL POINTS in MEXIOO and OENTRAL and SOUTH AMEHIOA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS In the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked | 


*Yia Western Union. ios УШ be tansnited 


The Offices of the Co 
in Great Britain ae ^ 252. ORESHAM HOUSE, OLD BROAD STREET, LONOON, E.O. 
RECEIVING OFFICES: 


-— 


40, MARK LANE, LONDON, E.C. 2, NORTHUMBERLAND AVENUE, LONDON, W.C. | 1, PANMURE STREET, DUNDEE. 
21, ROYAL EXCHANGE, LONDON, E.C. A5, EXCHANGE BUILDINGS, LIVERPOOL. 106, GEORGE STREET, EDINBURGH. 
09 CHURCH STREET BACEHALL CHAMBERS, BALDWIN ST., BRISTOL. EXCHANGE BUILDINGS, 1EITB 


FR LONDON, E.C. 
FFINGHAM HOUSE, ARUNDEL ST., STRAND, | $9, GORDON STREET, GLASGOW. ROYAL EXCHANGE, BANK ST., MAN : 
LONDON, W. C. ' | 20, FORSTER SQUARE, BRADFORD. ` 1. SIDE, NAWCASTLE.ON-TYNE. ESTER. 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1860} 


Eleotrical Auctioneers, Valuers, 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
SALES BY AUCTION, &c. 


THE UNITED GUITA-PERCHA AND RUBBER COMPANY (Limited), 
IN LIQUIDATION. 


AT CRAIGPARK WORKS, TOWNMILL ROAD, GLASGOW, 
THURSDAY and FRIDAY, 3th and 6th AUGUST, 
IMPORTANT SALE OF 
THE WHOLE VALUABLE MODERN WORKING PLANT, 
MACHINERY and STOCK, 
belonging to this Company, 
: BY AUCTION. 


and R. EDMISTON are instructed by the Liquidator, 


J. D. S. Carson, Esq , C.A., to Sell this Valuable Plant and Stock on Thursday 
and Friday, 5th and 6th August, at Twelve Noon each day. 
Catalogues in preparation. 
ORDEB OF SALE :—Stock of Raw Materials and Finished Goods on Thursday, 


Working Plant on Friday. 
J. and В. EDMISTON, Auctioneers, 
41, West Nile-street, Glasgow. 


TENDERS INVITED. 


OUNTY BOROUGH OF SUNDERLAND. 
ELECTRIC LIGHTING. 
TO ELECTRICAL 


On 


MANUFACTURERS AND IRON- 
| FOUNDERS. 
The CORPORATION of SUNDERLAND are prepared to receive TENDERS for :— 
(1). COMBINED ARC LAMP and TROLLEY POLES. 
(2). ARC LAMPS and ACCESSORIES. 

Specifications can be obtained from Mr. John F. C. Snell, A.M.I.C.E., Borough 
Electrical Engineer, Dunning-street, at his office, on payment of a deposit of £1. 1s. 
on саса of the two Specifications, which will be returned on receipt of bona fide 
Tenders. 

The persons or firms whose Tenders are accepted will be expected to pay the rate 
of wages to workmen engaged in carrying out the work which is payable by the par- 
ticular trade affected by the contract in the district where the work is executed. 

Sealed Tenders, addressed ‘‘ To the Chairman of the Highways Committee,” Town 
Hall, Sunderland, must be sent to my Office, on or before WEDNESDAY the 28th 
July, 1897, and not later than 12 o'clock noon on that day. 

Tenders to be submitted separately, and endorsed Tender for Lamp and Trolley 
Poles," aud ‘‘ Tender for Arc Lamps," respectively. 

. The Corporation do not bind themselves to ор! the lowest or any Tender. 

y order 
FRAS. M. BOWEY, Town Clerk. 
Town Hall, Sunderland, July 13th, 1897. 


CITY OF CARLISLE. 


CENTRAL ELECTRIC LIGHTING STATION. 


The CORPORATION of CARLISLE invite TENDERS for the following work in 
connection with their Electric Lighting Station in Carlisle :— 


Contract No. 1.—BOILERS (LANCASHIRE) апа MECHANICAL STOKERS. 
Contract No. 2. —EÉNGINES, DYNAMOS, CONDENSERS, PUMPS, &c., STEAM, 
EXHAUST, FEED and DRAIN PIPES. 15 
Contract No. 3.-STORAGE BATTERY. 
Contract No. 4.—Section A. SWITCHBOARD for os and Feeders. 
аар BOOSTERS апа SWITCHBOARD for Batteries and 


rs. 
Contract No. 5.—ARC LAMPS and their Erection. 
Contract No. 6.—FEEDERS, MAINS, and ARC LAMP LEADS. 


In Contract No. 2 it is a condition that the Dynamo makers must have already 
constructed Dynamos of at least 100 units capacity. 

Copies of any of the Specifications, with Forms of Tender and General Conditions, 
can be obtained after Wednesday, the 28th inst., on payment of One Guinea for each 
(to be returned on receipt by the Corporation of a bond fide Tender), at the office 
of Mr. Henry C. Marks, City Surveyor, Fisher-atreet, Carlisle, or Dr. A. B. W. Ken- 
nedy, 17, Victoria-street, Westminster, London, S. W. 

The Corporation do not bind themselves to accept the lowest or any Tender. 

Tenders, on the prescribed form, enclosed separately, in sealed envelopes and 
marked Electric fighting, Tender for Contract No. —,” must be delivered at the 
Office of the City Surveyor, Carlisle, not later than THURSDAY, the 12th day of 
August next. 

By order, 


A. H. COLLINGWOOD, Town Clerk. 
Town Clerk's Office, Carlisle, 21st July, 1897, 


BOROUGH OF DERBY. 


DERBY CORPORATION ELECTRIC LIGHTING. 


The CORPORATION are prepared to receive TENDERS for the SUPPLY and 
LAYING of HIGH TENSION CABLES, JUNCTION BOXES, CABLE and HAULING 
WINCH (Section A), TRANSFORMER BOXES, SWITCHES, SAFETY FUSES, &c., 
(Section B) in the Borough of Derby. 

Specification and Form of Tender may be had on deposit of &1 1s. (which will be 
returned on receipt of a bona fide Tender), from Mr. J. E. Stewart, Engineer, Elec- 
tric Lighting Station, Derby, on and after Monday, the 19th July, 1897. 

Tenders, endorsed “Electric Lighting Tenders for Cables, &c.," to be sent to the 
undersigned, not later than 12 noon on MONDAY, the 26th July, 1897. 

The lowest or any Tender will not necessarily be accepted. 


H. F. GADSBY, Town Clerk. 
Town Hall, Derby, July 14th, 1897. 
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a Gold Medals. 


ec INN a 


Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE, — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '' Turnstile London.“ | Telephone, 6518 


IHE ST. JAMES’ AND PALLMALL ELECTRIC 
LIGHT COMPANY, Limited. 
NOTICE is ‘Hereby Given that the SHARE TRANSFER BOOKS of this Company 


will be CLOSED from WEDNESDAY, the 2ist J uly, to Wednesday, the ith August, 


both days inclusive preparatory to the payment of interim dividends on the 
Ordinary and Preference Shares for the hal year ending June 30th, 1597. 


By order, { 
Е, J. WALKER, 


(Signed) 
| А | 
Carnaby-strcet, Golden-square, W., July 15th, 187. eral Manager and Secretary 


TENDERS INVITED. 
PARISH OF ST. MARY, ISLINGTON. 


TENDERS are invited for an INSTALLATION of ELECTRIC LIGHT at the 
Caledonian-road Baths, Caledonian-road, N. 

Specifications and particulars may be obtained from Mr. A. Hessell Tiltman, 
Architect, 6, John.street, Bedford-row, W.C., on payment of a sum of Two Guineas, 
which will be returned on receipt of a bona fide Tender. 

Persons tendering must annex to their ‘fenders 4 schedule of wages relating to 
their trade, and will be required to make a declaration that they do and will, during 
the continuance of any contract they may enter into with the Vestry, continue to 
рау the Trade Union rates of wages as in practice obtain, and observe the conditions 
and hours of labour prevalent among the several classes of labour they may employ. 
They will be required to enter into a Contract and to find one surety for the due 
execution of the work, and they must also agree not to sublet or assign over their 
Contract or any partnership without the previous consent of the Vestry. 

Tenders, sealed and endorsed Tender for Electric Light Installation at Cale- 
donian-road Baths," must be sent to the undersigned, at the Vestry Hall, Upper- 
street, N., not later than 12 o'clock noon on TH URSDAY, 5th August, 1897. 


WM. F. DE у | 
21st July, 1897. ‘WEY, Vestry Clerk. 


PORT ELIZABETH MUNICIPALITY. 


TENDERS FOR ELKCTRIC LIGHTING. 


The TOWN COUNCIL of PORT ELIZABETH, Cape Colony, are prepared to receive 
TENDERS for LIGHTING the STREETS and MUNICIPAL BUILDINGS of PORT 
ELIZABETH by ELECTRICITY in consideration cf the grant of а concession for the 
exclusive right of supplying electric current through the streets and roads of the 
town, to private houses, stores, &c., for terms of 5, 15, 20, 25 or 30 years’ respectively. 
роо; number of inhabitants of the town is about 30,000, of whom about 20,000 are 

р ans. 

There are approximately about 54 miles of streets in the town, as follows :—Main 
thoroughfares, 5 miles 1,196 yards; principal streets, 16 miles 1,483 yards: minor 
streets, 32 miles. The streets of the town are at present lighted by 580 gas lamps of 
reputed 16 candle-power. 

The Municipal Buildings consist of Town Hall, Municipal Offices, Morning Market, 
Feather Market, Wool Market and Museum. 

The main streets аге to be lighted by Arc Lamps and the side streets and municipal 
buildings by Incandescent Lampe. 

The tenderers must state at what sum per annum they are prepared to adequately 
light the streets and the Municipal Buildings for the various periods mentioned 
above, if they апе а Concession for any one of the periods referred to. 

The Concession will provide inter alia that the particular system and plant to be 
adopted by the Concessionaires shall be subject to the approval of the Council ; the 
charge for supplying current to private houses shall not exceed 1s. 9d. per London 
Board of Trade unit ; and that the Council will have the option of taking over the 
whole undertaking, &c., at a valuation to be made in case of difference by two Arbi- 
trators or their umpire at the end of the period of the Concession at the then value 
of the plant and mains. 

Tenders, endorsed Port Elizabeth Electric Lighting, should be delivered to the 
Agents of the Municipality, Messrs. Davis and Soper, No. 54, St. Mary-axe, London, 
со ae om further information may be obtained), on or before the 21st Sep- 

mber 3 

The Council do not bind themselves е сор: the lowest or any Tender. 

y order, 
8. MANDY, Acting Town Clerk. 


Town Office, Port Elizabeth. 


APPOINTMENTS VACANT. 
HE MARKETS AND FAIRS COMMITTEE of the 


CORPORATION of the CITY of BIRMINGHAM require the services of a 
thoroughly competent MAN to take charge of the Electric Lighting Installation at the 
New Meat Market, comprising three 85-h.p. gas engines, dynamos, storage batteries, 
onr econ lampa, arc lamps, and the system of concentric wiring in connection 

ere 

Also to take charge of two Lancashire steam boilers and the steam and hot and 
cold water systems in connection with the panduga 

No one need apply who has not had charge of an installation of a similar character. 

Wages to commence at 50s. per week, rising to a maximum to be determined by 
the Committee. 

Applications by letter in own handwriting, accompanied by three recent testi- 
monials as to character, sobriety and knowledge of work, and stating age and past 
experience, must be sent by үн not later than 5th AUGUST, 1997, addressed to 
the Clerk to the Markets and Fairs Committee, Council House, Birmingham. 


NOW READY, No. 10 of the 


AUTOMOTOR AND HORSELESS VEHICLE JOURNAL. 


Monthly, Illustrated, 6d.; post free, 7d.; Yearly 7s. 

No. 10 contains Working Drawings of 8 and Differential Gear, Motor Trailer 
&c., &c., Interview with 1 Motor Car Manufacturer, the new Hydraulic Life 
Boat * Queen,” A Motor Car Exchange, Liquid Fuel Burners, the month's Motor 
News, Inventions, Law Reports, &c., &c. 

At W. Н. smith and Son's Bookstalls, usual Newsagents, or direct from 


F. KING & CO. Ltd, 62, St. Martin's Lane, London, У.С. 
C 
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ADVERTISEMENTS relating to TECHNICAL CLASSES will be found on p. xxvii. 


СНЕАР PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, arc inserted in THE ELBO- 
TRICIAN " at the following low rates : 

Three Lines and Under -— vids - “ы 


Per Line After ane T к 
Nine Words to the Line. | 
Cash must accompany all orders for advertisements inserted at these rates, 


SITUATIONS VACANT AND WANTED, &c. 
WV ACAN CIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London.—For terms, &c. 
address '' V. P. P.,“ Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ANTED, WORKING ELECTRICIAN, who has had 
ractical experience in testing installations and in re ng and running 


gas and steam engines, to join inspecting and repairing of а large firm of 


electrical contractors in London.— ply by letter only, stating age, experience and 
wages required, to 1708, Electrician ce, Salisbury-court, Fleet-street, E.C. 


W ANTED.—A good CABLE JOINTER, with experience 


of Callender's cables.—Apply, stating wages and enclosing copies of tes ti- 
monials, to '' CABLE," Electrician Office, Salisbury-court, Fleet-street, E. C. 


I \LECTRICAL ENGINEER, eight years’ workshop and 
drawing office experience, four years’ estimating and installation work, 


REQUIRES POSITION, home or abroad. Good testimonials.  ''E.C.R.," 39, 
Cornwallis Gardens, Hastings. 


ENGINE DRIVER, Stoker or Greaser; 5 years in pr esent 
rp situation, abstainer, 2 years’ in Dynamo room.—“ T. R.,“ 83, Stewart s- roa d, 


E LECTRICAL ENGINEER (age 26), who has had excep- 


tional continuous-current experience, both high and low-tension in all ite 
branches, would be glad of a post as ASSISTANT to а Consulting Engineer of good 
standing; excellent references and testimonials.—For further particulars address 
No. 2,660, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


POSITION WANTED, home or abroad, by experienced 


electrical and mechanical engineer, aged 34, previous Colonial and United 
States experience, last six years resident engineer in leading electricity works, 
excellent testimonials.—‘' X. V.,“ 22, Buckinghum- road, Brighton. 


ELECTRICAL and MECHANICAL ENGINEER, just 


retu rned from South Africa, desires PARTNERSHIP, contracting or manu- 
facturing business.—Answer, “C. C. J., Electrician Office, Salisbury-court, Fleet- 


street, E.C. 
ARTNERSHIP WANTED in Electrical Business. Could 


contribute capital. —Address, ‘‘ PARTNERSHIP," W. Porteous & Co., Glasgow. 


WANTED, and FOR SALE. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.— Best 
prices given by Derby and Co., 44, Clerkenwell-road, London, E. C. N.B.— 
J õ ²˙.. ⅛˙•? а аы 
CREW-CUTTING LATHES, 5in. centres, grand tools; 
sliding, surfacing, gap, treadle or power, and accessories; complete, £14.— 
MITCHELL and Co., Tatsfield, Surrey. 


ACCUMULATOR CHARGING.—O. Н. CATHCART 
and CO., having plant Tq adapted for this purpose, Charge Cells of ай 


18s. 6d. 
6d. 


sizes promptly, thoroug cheaply. Terms on application, Accumulators on 
Hire for temporar oe experimental uses, &c.—3, Dorset-bulldings, Salisbury- 
square, Fleet- street, F. C. (Telephone No. 65,266.) 


WLY-BUILT PREMISES TO LET in BURY STREET, 

Fulham-road, Chelsea, very suitable as Charging Station for Motor Car Cells, 
or for small Workshop. Electric supply laid on. For further particulars, apply 
CHELSEA ELECTRICITY SUPPLY Co., 19, Cadogan Gardens, S. W. 


Е.С. 


RED LION STREET, 


CLERKENWELL, 


Now made for 200-volt Circuit; Direct or Alternating. 
56, 


J. PITKIN, 


HOLDEN RECORDING VOLTMETER. 


— 


The LIST will OPEN on THURSDAY, the 22nd day of July, 1897, at 10 a. m., and 
CLOSE for both Town and Country on or before SATURDAY, the 2th day of July, 


1897. 
HE NATIONAL ELECTRIC FREE WIRING COMPANY 


(Limited).—Incorporated under the Companies Acts. Capital £250,000, divided 
into 250,000 Ordinary Shares of £1 each, of which there are NOW OFFERED for 
SUBSCRIPTION 235,000 SHA RES—£235,000—the balance being retained to provide 
the Shares (deferred as to dividends, as stated in the full prep) to be taken by 
the Vendors in part payment of purchase money. The Shares will be payable as. 
follows :—On application, 2s. 6d. per share; on allotment, 2s. 6d. per share; aud the 
balance in calis of not more than 5s. each, at intervals of not less than two months. 


DIRECTORS. 
R. A Bain, C. A., General Manager of the London Electric Supply Corporation 


Limited). 
vilitas. Davies, Director of the House to House Electric Supply Company 
m 
George Ellis, J.P., Director of the South London Electric Supply Company (Limited), 
Chairman of the Portamouth Electric Lighting Committee. 
James T. Jervis, M. Inst. C. E., F. R. G. S., Director of the Notting-hill Electric 


Lighting Company (Limited). 
J Ku deed F. R. S., Director of the Edison and Swan United Electric Light Company 
m 


BANKERS—Coutts and Co., 59, Strand, London, W.C. 
BROKERS—J ames Capel and Co., 31, Throgmorton-street, E. C. 


SOLICITORS, 
For the Company: Deacon, Gibson, Medcalf and Goddard, 9, Great St. Helens, 


London, К.С. 

For the Vendors: F. J. Leslie and Co., 15, Union-court, Liverpool. 
AUDITORS—Monkhouse, Stoneham and Co., Chartered Accountants, 28, St. 
Swithin's-lane, London, E.C. 

SECRETARY AND OFFICES (pro tem.)J—H. J. Nisbett, 11, Charing Cross-road, 
London, W.C. 

ABRIDGED PROSPECTUS. 

OBJECTS. 

This Company has been formed for the purpose of carrying out the wiring and 
fitting of premises for the Electric Light in consideration of an annual payment. 

It is well known that the great obstacle in the way of a largely extended use of 
electricity in this country is the heavy outlay entailed upon the consumer for the 
wiring and fittings. This obstacle will now be entirely removed, as a would-be con- 
sumer of electricity can have his premises completely fitted up by this Company 
without any initial charge whatever. 

. OPTION OF PURCHASE. 

The agreements with the Supply Authorities provide an option of purchase оъ 

the part of the consumer or the authorities, after а fixed period, on equitable terms. 


SUMMARY OF ADVANTAGES. 
It will be seen that the main advantages of tho system are: 


1. It is within the power of any occupier in a district worked by this Company to- 
have electric light without initia] outiay. 

2. The Supp Authorities will collect the charge for wiring with that for the 
light itself, so that this Company will have no expense of collection. 

8. The working capital of the Company will be expended in work producing an 
immediate return, as each installation, when completed, will immediately become- 
profit earning. 

4. The Company will commence a remunerative business at once, without passing. 
through the experimental stage. 


This Company will acquire the contracts, licences, stock, plant, goodwill and 
other assets, except cash balances, of the Electric Free Wiring Syndicate (Limited), 
which was formed for the pu e of fully testing the working of the system in the 
District of Wallasey, in Cheshire, where the first contract for Free Wiring was made 
with the District Council. 

BUSINESS ALREADY IN HAND. 

The Syndicate have arranged terms of contracts for Free Wiring with—The London 
Electric Su ply Corporation (Limited); the St. James's and Pall-mall Electric Supply 
Company (Limited; the Notting-hill Électric Supply Company (Limited); the So 
London Electric Supply Corporation (Limited) ; the Corporation of West Ham; the 
Shoreditch Vestry ; the Corporation of Worcester; the Corporation of Blackpool ; 
and the Wallasey District Council. 

ESTIMATE OF PROFITS. 

The revenue derived by the Company, being ach per unit of electricity passing 
the Supply Authorities’ meter, will naturally depend upon the amount of electricity 
consumed per lamp, but the agreements with the London Companies provide for a 
minimum payment to this per aed at the rate of one shilling per annum for each. 
8 candle-power lamp or ite eq ent installed. 

It is estimated that, after making provision for payment of the cash oon- 
sideration to the Vendors, eqtiipment of showrooms, and other necessary 

initial expenditure, the Company: will, from this neue, have sufficient 

available capital for the equipment of 266,600 lamps of 16 candle-power, от 

their equivalent, atana cost of not more than 15s. per lamp. If 

this outlay were to yield only the minimum return ment above at the 

п pot 18. per 8 candle-power lamp, the revenue of the Oumpany would 


J irons, Co eng tasty bed ren Cirad us A soe exo t epe. Dax CXV £920,000. 
Deducting from this the general management expenses, including Directors’ 

fees, estimated at᷑tt nn... 7 УГЕ СУ 8,500 

There would remain a balance Of .......................................... £28,160 


Available for depreciation, reserve fund and dividend. 

A furéber revenue to the Company may be expected from sales of ampi foar 
renewals, the supply of higher class fittings, and the wiring of premises for e 
diate cash in those cases in which c&stomers prefer that method of payment. 

Applications for shares should be made on the form accom the prospectus, 
or on the form appended to the newspaper advertisement, and forwarded to the 
bankers of the Com , together with the deposit payable on application. 

Full p uses and Forms of Application for Shares may be obtained from tha 
Bankers, Brokers, Auditors or Solicitors, or at the Office of the Company. 

July 19th, 1897. 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


BLACKMAN 22722726 


COMPANY LTD. 
63, Fore Street, LONDON, E.C. & Branches. 


Manufacturer of 

ELEGTRIGAL AND PHYSIGAL 
INSTRUMENTS, 

HATTON GARDEN, LONDON, 
CATALOGUBSEFRER. 
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EVERSHED & VIGNOLES, Ltd., 
Woodfield Works, Harrow Road, 
Telegrams: “DORGTHEA, LONDON." LONDON, W. 


Telephone No. 7004. 
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Use “Blackley Tape“ 
E У г PROTECTION 
Sole Manufacturers, = ООШ к 14 W 


CONNOLLY BROTHERS, of Ineulated 


Wire Joints. 
Blackley, MANCHESTER, — 


INSULATED WIRE and CABLE MAKERS. Does not Stick to or 


Dirty the Fingers. 
Telephone No. 2561. Telegraphic Address: Connollys Blackley.” 


ORDERS EXECUTED FROM STOCK. \ No Solution 
LONDON AGENCY: C. F. QUICHE, тә, Finsbury Paxwement, . G. Roquir ed. 


ELECTRIC LIGHTING. 


ELECTRIC RAILWAYS. 
ELECTRIC TRAMWAYS. 


Electrical Transmission of Power. 


Every requisite for the above, including Dynamos, Steam Engines, Boilers, 
and Fittings of the Highest Quality, supplied by 


MATHER & PLATT, Ltd., tee MANCHESTER. 


on page xvii. 


DAVEY, PAXMAN & CO., Colchester, 


Engineers and Boilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS, 


MAKERS OF Engines of all Sizes up to 1 ‚500 h. p. The “ECONOMIC” Boiler is one of the best 
l — - ————— steam generators before the public not only 
Portable and Semi-Portable Engines. З : for Efficiency but for Eoonomy and Dura. 
Semi-Fixed Engines and Boilers. bility. This Boiler contains particularly 
Horizontal Engines. good features and high qualities, and is 
Vertical Engines and Boilers. BEING ADOPTED VERY LARGELY FOR 
Tandem Engines, Simple and Compound. 
Triple-Expansion Engines, 
Corliss and Trip Gear Engines. 
Horizontal Winding Engines. 
Air Compressers. | 
Compound Portable & Semi-PortableEngines | 
Vertical Hoisting Engines and Boilers. | 


| Oromfiton 4 Eo - UL | Smvortant v—a 


| 


CENTRAL ELECTRIO LIGHTING STATIONS, 
, MILLS and FACTORIES &c., WITH GREAT 
SUOCESS. 


Cornish, Lancashire, ' ' Essex,” Vertical, Loco- 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


Compound Semi-Pixed Engines and Boilers. | 
Compound Horizontal Fixed Engines. 


Telegraph Address: “ PAXMAN,COLCHESTER.  Paxman's Patent‘ ‘ Economic" Steam Boiler. BOILERS MADE UP TO #2001 WORKING PRESSURE, 
Catalogue and full particulars, with Photos and Prices, post ree on application to 


DAVEY, PAXMAN & GO., Engineers, COLCHESTER. 


London Office: 78, QUEEN VICTORIA STREET, E.C. 
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NOTES. 


A coMMERCIALLY practicable submarine cable for telephonic 
and rapid telegraphic messages, in which electrostatic capacity 
is reduced to a minimum by the substitution of air for gutta- 
percha between the conductors, has been made for the Post 


Office by the Telegraph Construction and Maintenance Com- 


pany, and has recently been laid in the Solent. The cable is 
constructed to the designs of Mr. Уплтосанву Өмттн and Mr. 
Mr. W. P. GzaNviLLE, and may be regarded as to some extent 
& practical outcome of the telephone submarine cable designed 
by Mr. Preece and described by him at the British Associa- 
tion Meeting last year. In Mr. Pnxxcx's cable, it will be 
remembered, two semi-circular conductors were separated 
by paper insulation, while in the new cable now laid 
in the Solent paper is not used, the space between the 
four wires being filled with air, except in so far as 
it is ocoupied by a certain amount of gutta-percha neces- 
sary to hold the wires in place. Thus the new cable is 
literally a hollow tube, which, however, is stopped up at 
intervals by partitions thgt divide the air-space into water- 
tight compartments. The capacity tests mentioned in the 
article we publish this week were made by the Post Office 
between two diagonal conductors, and, as will be seen, it was 
immaterial whether the untested pair was earthed or free. 
The capacity between one wire and the other three bunched 
to earth would naturally have been greater. | 


There might, perhaps, seem to be ground for greater 
apprehension as to failure of the mechanical properties 


of such a cable than as to its electrical performance, 
but actual experimental evidence appears to negative any 
such fears. Although quite hollow, the cable suffers 
apparently no injury from being subjected to hydraulic pres- 
sure, whether artificially and at a pressure of 700 per square 
inch, or by actual immersion in- the comparatively shallow 
waters of the Solent; and it is anticipated that this type of 
cable might be used successfully in deeper waters, such as 


and W. C. Woodward. Illus. 415 between this country aud Belgium or Holland. Whether it is 


equally capable of working when laid at oceanic depths remains 
yet to be seen; but even should the construction of the cable, 
for such a purpose, require to be strengthened, there is little 


| doubt that in the new air-core cable invented by Mr. Wir- 


LOUGHBY Өмїтн and Mr. GmasvinLE an important step has 


| been made towards the practical solution of ocean telephony. 


md 


Since we went to press last week the telegraphists have 
contrived to attract public attention to their agitation, though 
the precise nature of the grievances which have given rise to 
it remains as obscure as ever to all but the conflicting parties 
themselves. Further, the men have scored somewhat at the 
outset by obtaining the cancellation of & threat to suspend 
their leaders if they did not apologise for incitement to refuse 
overtime. They did not apologise, and are not suspended. 
It appears that the men had reason for believing that overtime 
was not compulsory, and were forgiven for acting on that 
assumption. It is a pity the discovery was not made before 
the threat was uttered, for the men have been more dictatorial 
ever since its withdrawal, thinking, no doubt, that as they 
had won the first trick, they held all the winning cards. 
But the Postmaster - GENERAL was not to be so easily 
beaten; he issued promptly a notification that overtime is 
compulsory, so that there can be no mistake about that any 
longer; and Mr. Hansury in the House of Commons has 
plainly announced that the Treasury cannot even consent to 
entertain any question of grievance whatever whilea threat to 
disobey orders remains in the air. 

— — 

MvcH correspondence ensued upon this between the repre- 
sentatives of the telegraphists and the Post Office authorities; 
and down to Wednesday night matters were in a rather critical 
state, the masters being determined to maintain discipline, 
the men equally firm in the assertion of their supposed rights. 
But the ground{on which these rights are defended will not hold 
water with the public for a single moment—the plea, namely, 
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that the PosrwAsTER-GENERAL's latest order is a breach of the 
contract under which the men were engaged. It may be true 
in general practice that overtime is not compulsory, only those 
performing it who care to do so; but no employer of labour 
can forego his right to demand it from whom and when he 
pleases, or to visit with punishment the servant who refuses. 
Especially is this the case with a Government Department, as 
we said last week ; and on this point, at all events, the tele- 
graphists have put themselves in the wrong. Possibly the 
leaders themselves had arrived at this conclusion by Wednes- 
day night, when the mass meeting was held to decide upon 
final measures; for although the rank and file seemed to 
favour rebellion they were overruled in the end, a result 
largely contributed to by Sir ALBERT Болт, whose telegram 
announcing that Mr. Hansury and the PosTMAsTER-GENERAL 
were willing to meet the men's delegates in conference next 
week, furnished the needful excuse for postponing the 
threatened hostilities. 


tape 

Ir is somewhat curious that while the trouble with the 
telegraphists has ostensibly arisen through the enforcement 
of overtime, with the engineers who are now out on strike it 
is in reality a desire for more overtime that has brought 
about the present tension. With regard to the engineers 
and their demands, the sooner it is recognised that what 
the majority of them desire is not an eight-hours’ working 
day, but an extended period of overtime in which to con- 
trive to do the bulk of their work, the sooner will masters 
and men be likely to arrive at a business-like under- 
standing. At present, however there is every indication of 
а protracted struggle; and he would be а bold man who 
should venture to predict its result. 


5 


We print this week an interesting Paper by Mr. G. rav 
upon a curious point in telephone- receiver working, to which 
he drew attention во far back as 1884, namely, that its action 
as receiver is bad unless the instrument is polarised. The 
magnet must have initial magnetism, or, in the case of 
electrostatic receivers, the condenser acting as receiver must 
be polarised by an initial electric charge or electromotive force. 
As Mr. Grax indicates, a non-polarised electromagnet would, 
when traversed by the alternating current in the circuit, give 
every sound an octave too high. He is here assuming that the 
transmitter is either a Bell magneto-instrument or else an 
ordinary combination of microphone with induction coil. 
While, subject to this observation, Mr. Gmtay’s contention is 
quite justified by the facts, it seems to us that he misses the 
more important point that the effective force, t. e., the difference 
between the force on the diaphragm when the current is zero 
and when it is at the maximum of its fluctuations, is propor- 
tional not only to the change of magnetism produced by the 
current, but also to the initial magnetism. This circumstance, 
itself a result of the fact that the pull of an electromagnet is, 
ceteris paribus, proportional to the square of its magnetism, is 
в familiar fact to students of modern text-books. It is to be 
found, for example, in Prof. Тномрзомз admirable work on 
„The Electromagnet.” Mr. Garay would probably be the 
first to recognise its importance when it is pointed out; and 
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obviously a similar law governs the parallel case of the 
condenser telephone, since the force between the coatings 
is proportional to the square of their charge. It therefore 
follows that the difference of their forces when the charge is 
altered is proportional to the product of the initial charge 
into the change of charge. This is seen at once by the 
simple operation of taking the difference between Q* and 
(О + dQ)*, where Q is the initial charge and dQ the increment 
of charge. 


— — 


Mr. Gittay mentions some experiments on an electro- 
magnetic receiver without iron core, in which in fact there 
are simply two coils, one fixed, one moveable. In this case, 
too, it was found necessary to introduce an initial current to 
* polarise" the instrument; the alternating currents of the 
transmitted sound being superposed upon this initial current. 
In this connection Mr. Ginrav refers to some ancient experi- 
ments of M. Аркв. He does not, however, make any reference 
to the much more recent communication on the same subject 
by Prof. Srroup and Mr. WERTE R. Their Paper will be 
found in the Proceedings of the Physical Society of London. 

— 

Тнк Mordey fuse, well-known to and duly appreciated by 
all electrical engineers in this benighted land since 1890, 
would appear to have been recently rediscovered in America, 
апа has presumably been patented with its improvements in 
detail and its absence of acknowledgement to the originator 
of the principle. Theoretically, the improvements introduced 
by Messrs. Downes and Woopwarp may be by no means 
unimportant ; whether they practically add to the value of 
the fuse experience alone can tell us. The introduction of a 
small air-space, as described elsewhere in the present issue, 
seems to be the exact equivalent of the precaution taken by 
Mr. Morpey of leaving a small portion of the fuse wire bare 
for observational purposes. The use of air-vents must tand 
to prevent anything in the nature of a bomb-like explosion, 
always alarming to the peaceful householder if not always 
harmful. Messrs. Downes and WOOD waRD would also appear 
to have discovered а new sort of “ filling,” but as they give 
no particulars we are unable to say in what it differs from that 
long used over here, which is free from the objections met 
with in the unsuitable substances tried by the author. 


— — 


THe subject of fuses. is one on which electrical doctors 
disagree to an amusing extent. Prof. Stwg, in his Paper on 
* Safety Devices for Electrical Circuits, which we lately 
reprinted, lays it down that for protecting motors, except in 
the smallest sizes, fuses are not reliable and circuit-breakers 
should invariably be used." Mesgrs. Downes and Woopwarp 
are of the contrary opinion, and their argument is a sound 
one. ‘The use of fuses of proper design on motor circuits 
is," they say, certainly a more reliable safeguard against 
continued overload than any mechanical cireuit-breaker, for 
in the latter device the current may be long continued at 
a dangerous point without any action of the automatic 
breaker, while in the case of the fuse the time-factor is a 
sure safeguard against long-continued currents of abnormal 
capacity." 
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Incidently the Paper shows how much less trying the 
conditions are (so far as fuses are concerned) in the United 
States than elsewhere—we allude to the very considerate way 
in which the alternators act when a short circuit occurs. 
What would our consulting engineers say to this, for example : 
“ Although the machines supplying the circuits are of 400- 
kilowatt capacity, we find that above 20 amperes a short circuit 
reacts on the fields of the machinery, bringing the voltage 
down almost instantaneously, so that the fuse simply blows 
as if from overload "— which is very kind of it. 

Ir will be seen from the discussion that followed the reading 
of Mr. T. P. Wirnunuzsr's Paper, at the recent Convention of 
the Municipal Electrical Association, that on all hands the 
meter is regarded as a weak point in the machinery of electrical 
supply. The makers look upon it as а piece of mechanism 
requiring such careful workmanship, and consisting of so many 
delicate parts, that there is little likelihood of its present high 
cost of manufacture being much reduced. Supply station 
engineers, with their watchfulness healthily stimulated by 
Board of Trade regulations, on the one hand, and by a love of 
revenue on the other, are troubled by this high price and by 
ihe numerous vices of which it nevertheless gives abundant 
evidence. The main trouble arises nowadays when a meter 
is required to start on a very small fraction of its full load, 
the difficulties which were encountered in earlier days, in 
getting satisfactory performance on heavy loads, having been 
surmounted in all the really respectable meters. So far 
as the starting trouble is concerned, the engineer seems to 
have little or no choice but either to endow the meter with 
such facility for starting as that it will positively run with no 
load on its circuit, or, to save his reputation and risk the ruin 
of his pocket, by making the reluctance to start so large that 
it will be possible for a consumer to obtain a considerable 


amount of power gratis. 
— Ba 


Tue vice of running on the shunt," or, in other words, 
ihe more disreputable of the two evils just enumerated, was 
attributed by Mr. Sypney Eversuep to the practice of intro- 


ducing into the meter an auxiliary shunt coil, which, in con- 


junction with the principal shunt coil, can exert a torque on 
ihe meter spindle sufficienely large to overcome the statical 
friction. This tendency, however, does not appear to us to be 
safficient ground for a condemnation in toto of the use of the 
auxiliary starting coil. On the contrary, a properly designed 
auxiliary coil seems to be one of the most facile and easily 
controlled means of regulating the starting tendency of a 
meter. That the starting coil reduces idle running is merely 
evidence that the compensating effect of this coil is too large, 
and naturally suggests that the influence of the coil should be 


reduced. 
— 2... —a—ti²ꝗ4 —— 


Leeds Electric Tramway. — Although the Leeds tramway is 
not quite completed, a successful trial trip was made last 
Saturday morning in presence of Dr. J. Hopkinson, the 
consulting engineer,to the Corporation. 

University College, Nottingham.—The session 1897-98 of 
this College begins on October 11th. Some further par- 
ticulars will be found elsewhere in an advertisement. The 
full prospectus may be had from the secretary. 


Heriot-Watt College, Edinburgh.—Particulars will be found 
in our advertisement columns of the day classes included in the 
sessional work of this College for 1897-98. The session extends 
from Tuesday, October 5, 1897, to Friday, June 8, 1898. 

University College, London.—The courses of instruction in 
mechanical, civil and electrical engineering and architecture 
for session 1897-98 of this College commence on October 5th. 
Some particulars will be found elsewhere, and all further 
information can be obtained from the secretary. 

Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 
Puerto Plata—Martinique ...... Dec. 19, July 20, 1897. 
Obidos—Parintins.............. ... Dec. 7, 1896 — 
Cape Town—Mossamedes ........ July 9,1897 — 8 
Zanzibar—Mombaza....... ....... July 13. 1897 — 
Accra Kotonou . July 15, 1897 — 


Owen's College, Manchester.—The Physics Department 
Session of Owen's College, Victoria University, Manchester, 
commences on Tuesday, October 5th. In an advertisement 
elsewhere particulars will be found of the course of study, and 
all other information can be obtained from Mr. Sydney 
Chaffers, registrar. 

University College of North Wales, Bangor.—Prof. Andrew 
Gray, F.R.S., will begin in October next a systematic course 
of instruction in electrical measurement and practical elec- 
tricity at this College. Some further particulars are given 
elsewhere, and all information can be obtained of Mr. J. E. 
Lloyd, M.A., secretary and registrar. 


French Degrees.—The Paris Correspondent of The Times 
announces that the Supreme Education Council has adopted 
a decision which will be welcomed by foreigners, who have 
long been. anxious to carry away some testimony of their 
studies at French Universities. The diploma of doctor is to 
be awarded alike to natives and foreigners who pass an 
examination of a very high order. 

Electric Tramway Literature.— We have received a German 
pamphlet bearing the title Contribution to the History of 
the Development of Electric Railway Appliances in Austria- 
Hungary," by Ludwig Kohlfürst. The pamphlet is issued as 
a memento of the jubilee of the Austrian railway telegraph, 
and is a reprint from the Technische Blatter, the organ of the 
German Polytechnic Society of Bohemia. 


A Lightning Stroke at Bisley.—A correspondent writing from 
Bisley camp sends us particulars of a rather erratic lightning 
stroke which occurred there on Tuesday afternoon. Several 
tents at the extreme corner of the camp, removed from the 
high objects such as flagstaffs, marquees, &c., were struck, 
the only damage having been to a carbine, some soldiers’ 
brushes, an enamelled metal mug, and the flies of several tents. 


Obituary.—It is with deep regret that we announce the 
death, which occurred last Wednesday, in London, of Mr. 
A. J. Mundella, M.P., whose association with the Board of 
Trade as its President, under Mr. Gladstone's Government of 
1886, and again in 1892, brought him into close contact with 
the electrical industry at a time when that industry was 
passing through some of its most important legislative 
developments. Mr. Mundella was born in 1825, his decease 
thus taking place at the ripe age of 72 years. 


Electric Cabs in Paris.—The directors of the Compagnie 
Générale des Voitures à Paris state in their report that it is their 
intention to transform a number of their cabs into auto-cabs, 
and that they prefer the use of electricity to petroleum for 
propulsion. According to the Eclair 500 electrically-driven 
cabs of different types were to have been on the streets 
of Paris on July 1st ; a fortnight after one type was to be chosen 
as most suitable, and the work of transformation of all the 
cabs will be begun immediately and completed in less than a 
year. 

Electric Omnibuses.—The new Berlin Omnibus Company, 
says the Flektrotechnische Zeitschrift, intends to run a trial 
accumulator vehicle, and the order for its manufacture has 
already been placed. It is to be of the same size as an ordinary 
omnibus, with seats on the roof, and the cells will be placed 
both under the inside and outside seats. The cells will be 
charged after every two journeys (the length of the journeys 
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is not mentioned). The Company anticipates a considerable 
saving by the use of electrically-propelled cars, as 10 horses 
daily are now required for an omnibus. 


Electrical Exhibition.—AÀn electrical exhibition was opened 
in Riva in the Tyrol on May 27th last. Its main object is to 
draw the attention of industrial and agricultural circles in 
Southern Tyrol to the manifold applications of electric power. 
Very little use is made of the waste water-} ower in this dis- 
trict, although it is very abundant. The small market towns 
of Pergine and Roncegno have electric light, and also the health 
resort Arco, and Riva started a large water-driven generating 
station last year, but that is all. The most interesting feature 
of the exhibition, says the Wiener Zeitung, is the collection of 
light electrically-driven machines and labour-saving appliances 
shown by the technological Trade Museum. A large number 
of the machines exhibited are shown in action. 


The Pender Memorial.— We have received from Mr. Charles 
Bright a letter which, owing to its great length, pressure on 
our space does not admit of our publishing. Mr. Bright com- 
ments on our note appended to Lord Kelvin’s letter in our last 
issue, his remarks relating chiefly to the occasion of a baronetcy 
being conferred on Mr. Lampson. Не quotes extracts from 
the speeches of Lord Derby and others to show that this title 
was conferred on Mr. Lampson as a mark of public appre- 
ciation of his services in connection with submarine telegraphy. 
Mr. Bright makes the interesting and correct statement that 
Mr. Lampson’s sphere of usefulness was characterised by 
official work rather than by money investment," but he 
quite misunderstands us if he supposes our note was intended 
to question Mr. Lampson’s claim to baronetcy. Our note was 
directed to show that the spheres of work of Mr. Lampson 
and Mr. John Pender were quite different and distinct, as, 
indeed, our extract from Mr. Bright’s letter will show he 
himeelf admits. 


Change-over of Mains at Aberdeen.— The Aberdeen works 
have for the last three months been busy making preparations 
to change over their entire system from one of 110 and 220 
volts to one of 220 and 440 volts, and have just effected this 
change-over, the supply now being given at 440 volts between 

the outers. This alteration has been effected without for one 
moment discontinuing the supply, and the Corporation are 
at present engaged in thoroughly overhauling the whole of 
their consumers’ wiring, and have changed-over at their own 
expense the equivalent of 26,000 8-c.p. lamps, consisting of 
incandescent lamps, arc lamps and motors. No consumer is 
supplied with current at 440 volts; in the case of old three- 
wire installations the difficulty has been got over by bunching 
the two old outers together and making one pole of them, and 
using the old middle wire for the other pole. This has been 
done in every case, the middle wire having usually been put 
in of the same section as each of the outers in the original 
wiring. All the dynamos in the station have been or are now 
being rewound for the increased voltage, and although 
Aberdeen was long behind larger works such as Edinburgh 
and Bradford in commencing the change-over, it may be 
claimed that it is the first works to actually complete the 
work. The whole has been carried out by Mr. Alfred Black- 
man, the electrical engineer to the Aberdeen Corporation. 


A Long-Distance Transmission Scheme.—Long distance 
transmission, says the Engineering News, has received quite 
a substantial impetus by the signing of a contract between 
the Southern California Power Company and the General 
Electric Company for an 80-mile electrical transmission equip- 
ment. Previous to this the Ogden-Salt Lake City plant, in 
which power is transmitted а distance of 86 miles, held the 
record. The new California line will be over three times as 
long, will transmit four times the power, and will have a line 
pressure three times as great as the present Niagara Falls and 
Buffalo transmission plant. The power station will be located 
12 miles from Hedlands and will utilise the river running 
through the Santa Апа Canyon. The present plan is to draw 
water from this river at its junction with Bear Creek and con- 
vey it by means of suitable canals, tunnels and flumes along 
the canyon sides to a point where the riveted steel pipe line 
will begin. This will have a vertical fall of 750ft. in its 
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length of 2,200ft. Four impact wheels will drive four General 
Electric three-phase g«nerators, each of 750 kilowatts output, 
to which they will be directly connected. 250 kilowatt step-up 
transformers will raise the pressure to 33,000 volts. This 
unusually high line voltage is considered advisable owing to 
the very great length of the transmission. It will necessitate 
especial care in general insulation and line construction, but 
can be safely handled with present apparatus. 


Raising the Metropolitan Elevated Railway in Chicago.— 
Our American contemporaries describe an interesting engi- 
neering work which was undertaken last month by the 
managers of the Metropolitan West Side Elevated Railway 
Company, of Chicago, and consisted in raising nearly half-a- 
mile of the Metropolitan elevated structure between Western 
and Californian Avenues. The tracks are to be carried up 
6}. above the present level, to permit the elevation of the 

orth-Western Company's tracks along Rockwell-street. Аз 
the elevation has been extended over a distance of 2, 300ft., 
the grade will be only 0:75 per cent, and the increase in 
the length of the road between the two points will be but 
little more than lin. The undertaking is being carried on 
so that traffic is not interrupted, the trains travelling 
over that part of the route at reduced speed. The 
work has been divided into four sections, and the elev& 
tion of the two ends is being carried out tirst. Wooden 
towers are first built around each column as a temporary 
support for the structure. One span is raised at a time by 
instalments of 2in. or less by means of the hydraulic cylinders. 
The iron columns are left hanging in the air while the founda- 
tions are raised to a height varying from less than lin. to 6$ft. 
at Rockwell-street. As soon as the extreme sections have 
been elevated they will be made fast, and the middle portion, 
including the Rockwell-street span, will be dealt with. This 
span is 160ft. in length, and the ironwork weighs more than 
800 tons, and its elevation will be by far the most difficult 
part of the work. At the street intersections the iron 
columns will be lengthened, and at other points the addi- 
tional elevation will be gained by adding a layer of cement to 
the foundations. 


British Association Toronto Meeting.—It has been announced 
by the local secretaries of the British Association that the 
two leading hydraulic companies of Niagara Falls are making 
special arrangements for the reception of the members of the 
British Association. The Carborundum Company of Niagara 
Falls has extended an invitation to the members of the 
Association to visit and inspect the Company’s works on 
Saturday, August 21st. The Atlantic cable companies have 
generously arranged that members from Great Britain ma 
send two free cable messages from Toronto, and they wi 
then be entitled to two free replies. Each message and reply 
are not to contain more than ten words each, and they 
are to be forwarded by agents recognised by the cable 
companies. The agents in Great Britain will, in all proba- 
bility, be Messrs. Cook and Son, and in Toronto the 
Honorary Local Secretaries ; but the arrangements in regard 
to this are not complete, and a fuller announcement will be 
made later. It is to be noted that the transmission of the 
messages within Great Britain to and from the head office of 
Cook and Son will be charged for as ordinary telegraphic 
messages. The arrangements in this respect are the same ag 
those made at the Montreal meeting in 1884. In order to 
avoid delay in the Customs examination of the members’ 
luggage, the Minister of Customs has given special instructions 
to the Customs officers at Quebec, Montreal and Niagara 
to facilitate in every way the examination. A 
number of examining officers will be on duty at Quebec, and 
one will accompany each steamer from Quebec to Montreal to 
make the examination of the luggage during the passage. As 
a result of this arrangement all delay at Quebec and Montreal 
will be avoided. The Minister of Customs has also arranged 
that all scientific apparatus or material for use during the 
meeting of the Association shall be admitted free of duty if 
forwarded to him at Toronto, and marked ‘For British 
Association.” It is expected that there will be in attendance 
at Toronto more than twenty continental men of science of a 
representative character. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D' AL RE. 


liesistance of (Compressed Mercury.—During the last fifty 
years many physicists have investigated the specific resistance 
of mercury under different conditions, yet the only determi- 
nations of the pressure coefficient so far are those of Barus, 
who found – 0:00008 by subjecting commercial mercury to 
pressures up to 400 atmospheres, and Lenz, who found 
— 0:0002 for pure mercury between one and 60 atmospheres. 
The discordance of these results, which is far too great to be 
explained by impurities in the mercury, has caused Mr. A. de 
Forest Palmer to repeat the necessary experiments under more 
rigid conditions. The pressures were obtained with & Barus 
* gerew compressor." The piezometer attached to it consisted 
of a cold-drawn seamless steel tube, about 6mm. internal and 
18mm. external diameter and 60cm. long, connected with the 
compressor in such & way thai very perfect insulation existed 
between the two without rendering the joint appreciably leaky. 
The whole apparatus was filled with & heavy mineral oil, 
which, though more viscous than water, attained uniformity 
of pressure with sufficient rapidity and possessed the advan- 
tage of being & very good insulator. Commercial mercury 
was digested for about 48 hours in an aqueous solution of 
sulphuric acid and bichromate of potash, and after being care- 
fully washed, dried and filtered was distilled directly into the 
tubes in which its resistance was measured. The mercury 
thread under investigation was enclosed in а narrow glass tube 
with bulbs at the ends, into which the wire terminals were 
soldered. The tube was placed in the piezometer and the 
whole was enclosed in а long brass cylinder through which 
water was allowed to flow continuously. The variation of the 
resistance with pressure is given by the equation 


R- R,(1 + BP ) 
where R, is the resistance under zero pressure, and 8 the 
increment for each atmosphere. The value obtained is 
В = — 0-0000882 — 5 х 10-*t, which is practically identical with 
that of Barus. 

[ PALMER, Am. Journ. of Science, July, p. 1.) 


Electrosynthesis.— The action of the electric current on com- 
pounds usually decomposes them, whether they are in solution 
or in the molten or gaseous state. Аз an example ot the last 
we have the electrolysis of steam, which is decomposed into 
its elements by the spark, quite apart from the decomposition 
due to the heat of the spark. Synthesis is also effected some- 
times by means of the electric discharge, but whether this is a 
. direct action or is due to the re-combination of free ions is 
as yet doubtful. In any case, the term electrosynthesis may 
be applied to chemical union effected by means of electricity, 
- but not by the heat of the discharge. Ammonia, nitric acid, 
formic acid and a few other compounds have thus been 
formed in small quantities. By means of a kind of ozonising 
tube, formed of two test tubes, one inside the other, the inner 
being filled and the outer surrounded by water, W. G. Mixter 
has brought about various synthetic changes. Dry carbonic 
oxide and oxygen slowly combine, and a mixture of acetylene 
and oxygen is all converted into carbon dioxide and water. 
(Mixrer, ibid, р. 51.] 


Electric Waves and Small Obstacles.—Lord Rayleigh has 
extended his previous mathematical researches on the effect of 
obstacles upon waves, aérial or electrical. When the character 
of the obstacle differs only infinitesimally from that of the 
surrounding medium, а solution may be obtained indepen- 
dently of the size and the form which it presents. But when 
this limitation is disregarded—when, for example, in the case 
of aérial vibrations the obstacle is of arbitrary compressibility 
and density, or in the case of electric vibrations when the 
dielectric constant and the permeability are arbitrary—the 
solutions hitherto given are confined to the case of small 
spheres or circular cylinders. In the present investigation 
extension is made to ellipsoids, including flat circular discs 
and thin blades. It is interesting to note that a flat circular 
disc, whose volume is zero and conductivity infinite, produces 
a finite disturbance upon the field in its neighbourhood. It 


is, however, incapable of producing a magnetic disturbance, 
although its permeability be zero. 
[RavLEIGH, РАЙ. Mag., July, р. 28. 


Ultimate Optical F,fficiency.—Some years ago Rayleigh dis- 
cussed the relative limiting accuracy of the two methods then 
commonly in use for observing small angular deflections of a 
suspended system, i.e., the Gaussian method of scale and 
mirror, and the method of the pointer and microscope. The 
conclusion was reached that theoretically the two systems 
were on a par with each other when the length of the pointer 
was equal to the diameter of the mirror. This would give an 
advantage to the pointer, since that may easily be made ten 
times as long as the mirror, but in practice this advantage is 
not maintained. A third method is that based on the inter- 
ferometer principle, as suggested by Barus and Wadsworth. 
The latter is of opinion that the smallest movement 
that can be measured with certainty by this means is 
that corresponding to a shift of jth of a fringe. This 
reduces the estimate of Michelson, who showed that 
theoretically this method of angular measurement may be 
made from 20 to 50 times as accurate as either of the others 
referred to. What interferes with the efficiency of the new 
method is the unsteadiness of the mirrors whose motion 
lengthens and shortens the path of the interfering beam. 
Besides, the necessity of two mirrors increases the moment. 


----г- 
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of inertia of the suspended system, and in some cases actually 
gives the older methods the advantage. Of the two latter, 
the German method of scale and telescope has the advantage 
over the English spot method, chiefly because of the 
greater fineness of the reference line (a cross-wire in the teles- 
cope). A simple way of doubling the efficiency of either 
method is illustrated in the diagram. The beam is reflected 
by the movable mirror A on to a stationary mirror B placed 
close to it. The latter reflects the beam nearly in the same 
path, but any angular motion of the mirror A produces a 
motion of four times the amplitude after three reflections. 
In order to realise the full effect of the aperture of the mirror 
the two mirrors should be more nearly parallel than shown, 
and should be as close together as possible. 
І [У лрвуовтн, Phil. Mag., July, р. 85.) 


Electrification by Uranium.—J. C. Beattie has investigated 
the electrification of air by metallic uranium and its com- 
pounds by means of the electric filler method. The filter 
used was a block tin tube 10cm. long and lem. wide, filled 
with brass filings. This was insulated on two tunnelled 
pieces of paraffin, and put in metallic connection with the 
insulated pair of quadrants of quadrant electrometer MA UE 
microfarad capacity. From one of the pieces of а 
metal tube led to ап air-pump, from the other a piece of 
india-rubber tubing led to the place where the air to be tested 
was. This air was then drawn through the electric filter, and the 
deviation of the electrometer reading was noted. The latter 
showed 0:7 volts as the electrification of the filter by air 
drawn from the neighbourhood of the positive electrode of a 
Ruhmkorff coil when the terminals were too far apart to allow 
a spark to pass after one minute of pumping. To examine 
the electric state of the air in the neighbourhood of metallic 
uranium charged to a given potential, the following experi- 
mental arrangement was made: A metallic cylinder was closed 
at both ends, which were perforated. Air was admitted 
through one opening, which was plugged with cotton wool, 
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while the other led to the filter. In the cylinder the 
piece of uranium was placed on a stick of paraffin. No 
electrification of the air was produced by substituting a, piece 
of lead and charging it up to 95 volts. When the 
uranium and the copper cylinder were both connected with 
the sheaths of the electrometer, a deviation of 0:06 volt 
per minute of pumping was produced. When the uranium was 
joined to one terminal of a battery, while the cylinder was 
joined to the other terminal and to the sheath, the electro- 
meter deviation was from +0:86 to - 0:40 volts per minute, 
when the charge of the uranium was varied between + 98 and 


-T 


— 98 volts. Experiments with zinc, aluminium and lead 
cylinders showed that the nature of the metal did not influ- 
ence the result. Wrapping the uranium in aluminium foil 
diminished the electrification, and surrounding it with paraffin 
wrapped in aluminium stopped it altogether. Similar, though 
much smaller, electrifications were obtained with uranium 
acetate and nitrate. 


\ 
To Pump 


(Beattie, Phil. Mag., July, p. 102] - 


Solutions of Water in Formic Acid.—The same question has 
been studied by Dr. V. Novak, of Prague, who used the tele- 
phone method, and confined his researches to formic acid and 
water. He found that the increase of conductivity by small 
additions of water was proportional to the amounts added. A 
similar proportionality holds good between the concentration 


and the freezing point. 
[NovAk, Phil. Mag., July, p. 9.) 


AN AIR-SPACE SUBMARINE CABLE. 


The first experiment on a practical scale with an “ air- 
space submarine cable has recently been made. The mate- 
rials used in the construction of the core are, as heretofore, 
copper and guttapercha, but instead of the four cores of the 
cable being laid up in the usual way a longitudinal air-space 
of cross-shaped section has been left in the centre so as to 
diminish the capacity between the wires. The conductors 


Cores of  London- | | 
Paris telephone | 
cable. | 


| 


/ 
/ 


| 


Core of Willoughby 
Smiths and W.“ 
P. Granville’s new 
air-space core. | 


| 


Cores required to 
give copper resist- 
ance and capacity 
approximately 
similar to that of 
the new air-space 
cable. 


Total weights. 


| 64010. copper wire. | 
| | 1,2001b. gutta-percha. |, 


9401. copper wire. | 


94010. copper wire. Í 
5, 100lb. gutta-percha. | 
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are formed in a spiral, with one turn in each eight inches of 
cable; and the air-core is divided by partitions at intervals. 
The cable has been manufactured by the Telegraph Construc- 
tion and Maintenance Company in accordance with the patents 
of Messrs. Willoughby Smith and W. P. Granville. At the 
bottom of this page tabulated figures supplied to us by Mr. 
Smith will be found, showing the effect of the adoption of the 
new type of cable. 

Short lengths of the core have been subjected to a hydraulic 
pressure of 700lb. per square inch for periods of long duration 
without any alteration in shape being apparent, and without 
any appreciable percolation of water or any injurious effect on 
the capacity and insulation resistance of the cable. 

The experimental piece of cable was laid between Beaulieu, 
in Hampshire, and Gurnard Bay, in the Isle of Wight, a 
distance of 1°94 miles. This joins the submarine section of 
a new telephone line in course of construction between 
Southampton and Newport, Isle of Wight. Tests of the laid 
cable showed a capacity of 0:095 microfarads per nautical mile 
between the diagonal wires. 

While each pair of conductors in the four cores was being 
tested, the other pair were first looped at both ends, then 
earthed and finally left free. No difference was observed in 
the electrostatic capacity. A severe test of the immunity of 
the cable from electromagnetic disturbance was made, by 
telephoning through one pair of conductors while the other 
ү was їп the circuit of a powerful alternating-current. No 

isturbance was to be detected. | 


ae 


SOME EXPERIMENTS IN DYNAMO AND MOTOR 
DESIGN. 


Towards the end of the year 1895 some experiments in a 
special method of continuous current dynamo and motor con- 
struction were made by Mr. V. A. Fynn, the machines that 
were made for the purpose of carrying out these experimente 
having been built by Messrs. Easton, Anderson and Goolden, 
of Erith. As the purpose of these novelties in design were the 
use of, mechanically speaking, the smallest possible air-gap 
and of slot-wound armatures, without having the unpleasant 
consequences of bad collection at the brushes; and as the 
results which were obtained are of special interest at the 
present time, when the problem of sparkless collection is to the 
fore, we feel that some account of Mr. Fynn’s work at that 
time, and in this direction, will be of interest to our readers. 

Fig. 1 is a reproduction from a photograph of one of these 
novel machines, designed in this instance as a motor. The 


. К.Н. per knot, 


closed circuit. 
Copper resistance, 7:18 ohms per knot. 
Inductive capacity between diagonal wires, 2:0719 
0°1385 microfarads per knot. 
Copper resistance, 5:165 ohms per knot. | 
+ | Inductive capacity between diagonal wires, 1:012 
: | 
, Э401Ь. gutta-percha. | 0°098 microfarads per knot. | 
| 
Copper resistance, 5'165 ohms per knot. | 
Inductive capacity between diagonal wires, 1:115 
0'108 microfarads per knot. | 
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machine was designed to meet a specification more strict than | magnetic flux through the laminations of the armature was 
usual, as regards rise in temperature and movement of the ' not required to reverse in direction, but only to vary in its 
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Fic. 1.— Electric Motor with slot-wound Armature, small Air- gap and staggered Field, designed by Mr. V. A. Fynn. 
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Fic. 4. — Electric Motor geared to Pump. 


brushes for various loads. To satisfy these exacting con- | intensity in one given direction. To obtain this result the 
ditions Mr. Fynn selected & type of machine in which the | armature was constructed as shown in Fig. 2, there being two 
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sets of laminations separated by a collar of considerably 
smaller diameter than the laminations. The field magnet 
poles were arranged around the two halves or sets of lamina- 
tions of the armature, the poles of north polarity around one 
half and the poles of opposite polarity around the other half; 
and the one set of poles was staggered with respect to the 
other set, i.e., there was a north pole opposite each space 
between two adjacent south poles. In all there were four 
poles forming two pairs; so that the polar pitch was 90°, but 
on account of the arrangement just described, the field was 
diagonal. Designs similar to this can be traced back before 
the eighties, but they do not seem to have met with very 
great success and have been abandoned, probably from causes 
which will be apparent later. It should be stated that the 
field in the motor shown in Fig. 1 was excited by only one 
field coil. | | 

In order to reduce as much as possible the lead to be given 
to the brushes each pole was made to embrace an arc 011905 
or one-quarter of the armature circumference, an arrangement 
which could be adopted without undue magneiic leakage 
owing to the wide space between the two sets of poles, as 
represented by the width of the interspace between the two 
halves of the armature (see Fig. 2). The armature winding 
was carried in the slots parallel to the shaft, straight through 
from one set of laminations to the other, the finished arma- 
ture presenting the appearance shown in Fig. 8. It will be 
at once evident how greatly this method of construction 
favours ventilation, the air being able to circulate freely around 
the middle part of every conductor. On the other hand, the 
objection may be raised that the middle portion of the winding 
is idle and therefore worse than useless; but, as a matter of 
fact, the length of this idle wire is less than would be required 
to finish off separately the two halves of the armature. And 
even were the existence of this idle wire a cause of loss, the 
loss would be more than compensated by the thorough venti- 
lation that the construction affords. It will be observed that 
the armature shown in Fig. 8 is wound after the ordinary 
fashion, there being no attempt to use any special windings to 
reduce self-induction. In this machine there were two bars 
per slot, and the frame of the machine was of steel. The 
motor was arranged to drive a set of two-throw pumps through 
an 113 to 1 gear, the motor running at 800 revolutions. Its 
efficiency, as measured, was 90 per cent., which agreed well with 
the calculated value. With 188 amperes the copper loss was 
2°5 volts.; and after nine hours’ run at full load, at 60 volts 
and from 140 to 150 amperes, a rise of 82°F. was observed in 
the temperature of the armature, and of 20°F. in that of the 
field coils. The exciting current was 4:4 amperes, or 0:816 
per cent., which, considering that the air-gaps measured a 
total of 9:84mm., or in. at each pole, was low indeed. With 
copper gauze brushes the lead was about 1}deg. at full load; 
it was, however, necessary to give this lead exactly, as the 
very slightest alteration made the brushes spark furiously, 
although with the correct lead the running was quite spark- 
less, even with a current of 820 amperes. This sensitiveness 
of the brushes, in regard to sparkless adjustment, was un- 
doubtedly one of the most serious drawbacks. Nevertheless, 
the design of the machine had enabled the lead to be greatly 
reduced, and it does not seem likely that an ordinary motor, 


Input. Output. 

Lb. per Revs. Ft.-lb. | Efficienc 
тоң Amps. | E. H. P. sq. in. (motor). | + 35,000. | (over all). 
60 37 2:98 1°73 780 | 0:066 2:22 
60 50 4:02 22 789 0°782 19°45 
60 57 4:58 43 770 | 1:482 52:40 
60 67 5:39 61 771 2˙090 58:80 
60 80 6°44 83 776 2:860 44:4 

59:5 90 7:19 102 766 | 5°52 49:0 
60 98 7:89 120 767 | 414 52:5 
60 114 9°10 142 765 | 488 5577 
60 123 9:90 157 767 541 54:5 
60 140 11:26 181 760 6:12 544 
60 151 12:15 198 753 | 6°70 55˙1 
Б9* 137 10 83 181 765 6:22 674 
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* In the last reading the brushes were shifted, so that the armature | 
slightly demagnetised the field and increased the speed. 
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with the principal proportions of the one described, would 
have run at all sparklessly. With high-conductivity carbon 
brushes the motor ran sparklessly at all loads without any 
lead whatever, andjthe machine has been running satisfactorily 
with this class of brush ever since it left the shops of Messrs. 
Easton, Anderson and Goolden. 

In the foregoing table are particulars of some tests made on 
the [pumping set (Fig. 4), with constant position of the motor 
brushes and а constant exciting current of 5:6 amperes. The 
power required by the motors was calculated, no allowance 
being made for slip. 

The total weight of the machine, including а heavy pulley, 
was 1, 700lb., or 9710. per kilowatt per 1,000 revolutions. 
This low weight shows that the small lead and low tempe- 
rature rise were not obtained by underloading a large machine. 


THE POLARISING OF TELEPHONE RECEIVERS.* 


BY J. W. GILTAY, OF DELFT. 


In the Communications and. Transactions of the Physical Section 
of this Academy, Series II., Part 20, I published a Paper with the 
above title, on the function of the charging battery in a telephonic 
condenser and of the permanent magnet in à telephone.t In that 
Paper I pointed out that & condenser without charging battery 
and а telephone without permanent magnet reproduce all tones 
an octave higher than they are received; that on this account 
vowels either disappear or are altered, and words spoken into the 
microphone are not intelligible when given out from the condenser 
or telephone. As the present-day microphones are considerably 
better than those with which I carried out my investigations in 
1883, I repeated my experiments some time ago, and in so doing 
noticed several phenomena which I had not previously observed. 
In the latter experiments a modified form of Hunnings microphone 
was used, the so-called Hunnings cone transmitter ; this was con- 
nected with the primary of an induction coil and two small Tudor 
accumulators. In orderto prevent any unnecessary heating of the 
microphone, this circuit was only closed while words were being 
spoken, or a flute played, near the microphone ; as soon as an 
experiment was finished the primary circuit was immediately 
broken. The ends of the secondary of the induction coil were con- 
nected with two wires leading to the other station. The charging 
battery oonsisted of 30 very small Leclanché cells. 

On repeating my earlier experiments, with the aid of the micro- 
paene as described above, I found that certain condensers could 
made to speak distinctly even without any charging battery. 

In the course of the experiments I constructed about 20 con- 
densers of widely different forms and with various insulating 
materials, but eventually I only kept four of them. These con- 
sisted of sheets of tinfoil 12 х 6cm., the dielectrics being as follow: 
4) nae | notepaper, (2) Paraffined or waxed paper, (3) Paraffin, 
4) Mica. 


Even with the strongest telephone charges condenser No. 1 gave 
exactly the same results as I described in the earlier Paper pre- 
viously referred to. I caused a small flute to be sounded in the 
immediate neighbourhood of the microphone aperture, and the 
charging battery could be thrown into or out of the circuit by 
means of.a switch. On switching out the charging battery the tone 
became immediately an octave higher, and'it dropped to the original 
pitch when the battery was again inserted. Any message spoken 
into the microphone became quite indistinct when the condenser was 
unpolarised. A short story, the nature of which was unknown to 
me, was read, and in two pages I could make out only the single 
word ‘‘ gekerm." I found afterwards that the word had really been 
read. ө may, therefore, say without exaggeration that this con- 
denser spoke quite unintelligibly. The change from distinctness 
to indistinctness occurs immediately the charging battery is 
removed, and vice versá. The conversion of О into A was very 
marked, Obrocodobro became very plainly ** Abracadabra.” 

Condenser No. 2 likewise showed in à marked degree the raising 
of the tone of the flute on removing the battery, quite as clearly, 
indeed, as No. 1. When anything was read, near the microphone, 
however, I noticed that the tone became suddenly weaker and less 
distinct on switching out the battery, but with a little practice and 
on listening intently nearly the whole message could be und 
and followed. Of course the message read was something unknown 


tome. This observation surprised me greatly ; from the experiment 


Translated from the Elektrotechnische Zeitschrift, XXIII., pp. 555-556, 
June 10, 1897. The German translation was made by the author from 
the Transactions of the Koninglijke Akademie van Wetenschappen of 
Amsterdam, March 27, 1897. 

t Cf. Archives Néerlandaises, XIX., pp. 272-296, 1884 ; XX., рр. 117- 


| 128, 1886. 
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with the flute we should infer that any other tone would be raised 
an octave on removing the charging battery, whereas it appeared, 
from the distinct speaking of the condenser without battery, that 
the increase of pitch did not occur, as in that case nothing would 
have been intelligible. 

Since this curious phenomenon was not exhibited by condenser 
No. 1, the insulator of which was ordinary notepaper, it is natural 
to look for an explanation in the insulator or its action ; I believe 
it to be attributable to the soaking of the telephone charges into 
the dielectric, the condenser retaining or acquiring a certain charge 
after the cessation of the potential difference in the induction coil. 
For the sake of simplicity let us call the charge of a condenser 
positive when its even-numbered sheets of tinfoil are charged posi- 
tively and the odd-numbered sheets negatively. Suppose that in 
consequence of speaking into the microphone, the induction coil 
sends a strong positive charge to the condenser at a certain 
moment. One part of this charge will penetrate into the paraffined 
paper. If, a moment later, a weak negative charge goes to the 
condenser, the residual positive charge from the former rush 
will behave towards this weak negative charge as a permanent 
(polarising) charge. When the negative charge reaches the 
condenser it will not cause the metallic plates to approach each 
ether again (which is necessary in order to produce the octave), 
but it will only reduce the Pae residual charge and allow the 
plates to separate from each other. This residual charge, there- 
fore, plays the same part as the permanent charging of the con- 
denser by a battery. 

In the experiment with the flute the case is quite different. The 
successive charges are exactly equal and opposite in that case, and 
they always occur at equal intervals of time. If the first charge is 
positive, for example, a small portion of it will soak into the 
paraffined paper and remain as a residual charge after the impulse 
has died away in the circuit. On the arrival of the equal nega- 
tive charge a moment later the condenser has its positive residual 
charge changed to a negative one. The plates will again move 
towards each other under the action of this negative charge, and 
consequently the condenser will perform two complete oscillations 
while the microphone performs only one. 

Since a note of constant intensity and pitch is raised an octave 
by the unpolarised condenser No. 2, it is to be expected that the 
vowel O, spoken or sung to the microphone with constant loudness 
and pitch, will be reproduced by this condenser an octave higher— 
that is, as A. Experiment entirely confirms this supposition. A 
more striking proof was obtained when, instead of the single vowel 
©, the word ‘‘Obrocodobro” was spoken into the microphone. 
This was rendered distinctly as ‘‘Abrocodobro.” On the arrival of 
the charges due to the first vowel O the condenser had not yet 
become polarised by the telephonic charges ; the first vowel, there- 
fore, became A, while the following ones remained O. When any- 
one sang into the microphone the change of pitch on inserting and 
removing the battery was very uncertain. With No. 1 condenser, 
on the other hand, the pitch was invariably 4n octave higher when 
the battery was removed. 

The soaking of charge probably occurs with No. 1 condenser just 
as much as with No. 2; but. owing to the defective insulation of 
the notepaper in the former cóndenser, the positive electricity 
which soaks in from one coating quickly unites with the negative 
electricity which soaks in from the other coating, so that the con- 
denser becomes almost discharged by the time the potential differ- 
ence in the induction coils ceases. The next charge will find the 
condenser unpolarised. Condenser No. 2 speaks quite distinctly 
without battery ; the tone is, however, not so clear as when the 

ing battery is used. The reason for this is that the condenser 
without battery is polarised only for the feeble charges which 
succeed larger ones. There will be certain moments when it is not 
polarised and yields the higher octave. 

As the difference in the construction of condensers 1 and 2, 
which gave such different results, only consisted in the substitution 
of paraffined or waxed paper for notepaper, it occurred to me to 
repeat the experiments using a condenser with paraffin alone as the 
dielectric. After some unsuccessful trials I eventually constructed 
such а condenser. The metallic plates were dipped in molten 

and then suspended while they cooled ; they were then 
d loosely one above the other. Condensers of this description 
have, however, to be handled with great care, as they become use- 
less even under very slight pressure. 

The results obtained with this condenser, No. 3, are of slight 
importance, because on removing the battery the sound was in 
most cases too feeble for any experiment to be made. The 
following results were obtained :— | 

Flute.—As soon as the battery was removed the pitch rose an 
octave, On inserting the battery again the pitch returned to its 
former value. | 

Singing.—The notes appeared to me to be an octave higher, but 
the sound became so feeble that this could not be ascertained with 
certainty. 


* Arch. Néer., XIX., рр. 284-285. 
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Speech.— Without a permanent charge I heard nothing distinctly. 
One of my assistants, however, understood two short sentences. 
The sound was too weak for any definite conclusion to be drawn 
concerning the articulation. 

The vowel О spoken with constant loudness apparently became 
A. Very weak and uncertain. *' Obrocodobro appears to become 
““ Abracadabra.” Weak, and therefore uncertain. We learn very 
little, therefore, from this condenser. 

It is a well-known fact that a condenser with mica as dielectric 
exhibits in à very marked degree the phenomenon of absorption of 
charge. Since, according to my view, clearness of speech in a 
condenser without polarisiog battery is to be explained by this 
absorption of charge, I prepared а condenser with mica insulation, 
in the hope that it would speak clearly without any battery. This 
was, however, not the case. When I connected this condenser, 
No. 4, with the line without battery, and listened most attentively 
to a поа spoken into the microphone, I understood practically 
nothing. In two pages which were read I understood only the 
word *‘ moeder,” * and, as I knew that this word would occur 
several times in the text, the observation is without significance. 
The word ** Obrocodobro " was rendered clearly as ‘‘ Abracadabra " 
by the mica condenser without battery. 

In order to test condenser No. 4 with the charging battery I 
again listened to words read in front of the microphone, and I began 
to hear before the battery was in circuit. Immediately the battery 
was thrown into circuit for a very short time by depressing a small 
key the condenser spoke distinctly. On ceasing to depress the key 
the condenser continued to speak clearly for some time, but the 
sound grew gradually less distinct; after about 30sec. nothing 
further could be understood. We see from this that very great 
penetration of charge occurs in a mica condenser. The reason why 
such condensers do not speak audibly without charging battery is, 
in my opinion, to be found in the slowness with which the soaking 
and return of charge take place in mica. As the experiment just 
quoted shows, the charge which has penetrated takes about 30sec. 
to leave the plates of mica. It is therefore quite conceivable 
that in the case of rapidly-alternating telephonic currents no ab- 
sorption of any consequence takes place. Before a positive charge 
has had time to soak into the mica the potential difference of the 
induction coil has already disappeared and reversed, so that an 
instant later a negative charge reaches the condenser. 

The phenomenon just mentioned in connection with condenser 
No. 4 appears to me perfectly intelligible. This condenser exhibits 
another phenomenon, however, of which I have found no explana- 
tion up to the present time. In the description given above, the 
words for a very short time were emphasised. If I depressed 
the key during several minutes instead of a very short time, and 
thus allowed the charging battery to remain in circuit during this 
interval, the phenomena observed were totally different. At the 
commencement of the experiment the mica condenser is, of course, 
completely discharged ; it contains no residual charge. If the key 
be now depressed messages sent from the distant station are very 
clearly understood. If, however, the key be kept depressed, the 
messages become more and more indistinct, so that after а short 
time they are quite unintelligible, just as if no battery were in 
circuit. Immediately the key is raised so as to throw the battery 
out of circuit the messages become very distinct in the case of 
condenser No. 4. This lasts only for an instant or two ; the sounds 
soon become indistinct and after a few seconds they are 
unintelligible. 

I have not yet been able to explain this phenomenon. It is 
quite conceivable that when the battery is removed the absorbed 
charge returns to the surface of the mica plates, and in so doing 
causes the condenser to speak with distinctness for a short time. 
But it is not clear to me why absorption of the charge should 
diminish the polarising action of the battery and eventually destroy 
it altogether. 

Experiments with the flute gave a similar result. As soon as the 
charging battery was introduced into the circuit the pitch, which 
had previously been an octave too high, dropped to its true value. 
On keeping the key depressed the note gradually became of higher 
pitch. Raising the key caused the pitch to become suddenly an 
octave lower ; it rose quickly, however, to the same value as at the 
beginning of the experiment before the battery was inserted. 

I may remark that after making these experiments on No. 4, I 
tried to obtain similar results with the other condensers, but with- 
out success. 

Of the four condensers mentioned, the only one which speaks 
distinctly without any charging battery is, therefore, No. 2. Its 
insulation consists, as we have seen, of waxed or paraffined paper. 
This paper has been iù my possession more than twelve years, and, 
unfortunately, I am not able to ascertain where I obtained it. 1 
have made & large number of condensers with various insulating 
materiale, but I have not yet succeeded in finding а substance so 
well adapted to exhibit the phenomena here described as the paper 
used in the construction of condenser No. 2. I obtained the best 


* Pronounced “  mooder." 
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results with thin gutta-percha tissue ; and although it was not quite 
so good as the dielectric of No. 2, the difference between therh was 
not very great. lam still endeavouring to find a material as good 
as, or better than, the paper of No. 2. 

If we wish to demonstrate Helmholtz’s theory of characteristic 
partial tones of the vowels by means of the telephonic condenser, 
care.must be exercised in the choice of a suitable material for the 
insulation of the condenser. I have endeavoured to demonstrate 
this theory by the telephone in another manner, and I have suc- 
ceeded in discovering а method of avoiding any failure due to a 
wrong choice of insulating material. 

I have previously made experiments with а telephone* in order 
to prove this theory, but with doubtful success on account of the 
unavoidable permanent magnetism of iron. Ihavenow constructed 
a telephone which which may be called an electrodynamic tele- 
phone," in which the use of iron is entirely avoided. 

The figure shows а section of the apparatus and is half the actual 
size. It consists of а boxwood bobbin provided with a handle. 
The front surface of the bobbin is covered by a mica plate of about 
0:06 mm. thickness, which is fastened to the bobbin by a brass 
wood-screw. The bobbin contains 2,100 turns of silk-covered 
copper wire, the diameter of the wire itself being 0°14 mm. and its 
resistance 230 ohms. When winding the coil care is taken not to 
pull the wire too tightly, so that the turns lie somewhat loosely on 
the bobbin. The two ends of the wire are connected to binding- 
screws. When a current traverses the coil its turns attract each 
other; if the current is of variable intensity the attraction will vary 
and the wire will be set in motion. The attraction is proportional 
to the square of the strength of the current. If we assume that the 


amplitude of vibration at any instant is proportional to the attrac- 
tion, the curve of motion for a current с sin nt traversing the coil 
can be expressed by 


KI c? sin? м=р f сов Ant. 

In this case the coil yields a note of frequency 2n, that is to say, 
an octave higher than the note produced in front of the microphone. 

If, in addition, a battery current of strength a flows through the 
coil the curve of motion becomes : 

^d 
K,=(a+c sin nt —a? +2ac sin „+2 -3 сов Ant. 
The coil gives, therefore, the note of the microphone together with 
the weaker higher octave. If the battery is a moderately strong 
one, the latter note is so weak that it cannot be heard. t 

It will be observed that all the effects produced by condenser 
No. 1 may be obtained with this electrodynamic telephone. This 
was fully confirmed by experiment. The raising of the pitoh by an 
octave in the case of the flute, and the change of the vowel O into 
A, were perfectly successful. With the charging battery of 30 
Leclanché elements the coil spoke distinctly ; a portion of a book 
read in а loud voice before the mierophone was understood without 
diffieulty. On removing the battery a few words could be made 
out in spite of the increased pitch, but it was impossible to follow 
the sentenoes although the intensity of the sounds would have been 
sufficient for this. 

In order to receive the messages more conveniently I occasionally 
used two at pum arranged in parallel circuit : one of these was 
applied to ear. An advantage was gained by using both ears, 
but the sound in the coils was always a little more feeble than when 
one coil only was used. In order to hear plainly the coil should 
be held with the mica plate slightly pressed against the ear. 

In all these experiments, both with the condenser and with the 
electrodynamic telephone, but ) with the latter, care must 
be taken to set up very strong telephonic charges or currents. In 
talking the speaker should have a powerful voice, and should speak 
as loudly as possible inthe immediate neighbourhood of the micro- 
phone mouthpiece, as near to the mouthpiece as possible, but not 
touching it with his lips. In using the flute the blowing was 
accomplished. by a small 1 of bellows ; the intensity of the sound 
sometimes fluctuated a little, but this did not interfere with the 
distinctness of the note perceived. In order to hear easily the 
the raising of pitch of the flute note, or the change from O to A, 
with the condenser, the latter should not be held flat against the 
ear, but a little inclined, so that the opening of the ear remains 


* Arch, Néer., XIX., pp. 290-291. 
+ Arch, Neer., XIX., pp. 287-288. 


open, say, on the lower side. It should also be noticed that it is 
desirable in these experiments to use outward and return wires, 
avoiding earth connections, since these give rise to polarising cur- 
renta or charges from the earth, which would traverse the vibrating 
ooil or condenser and detract from the distinctness. 

According to Dumoncel,* Ader made experiments several years 
ago with coils of wire free from iron and used as telephones. He 
says: There are many other ways of reproducing speech elec- 
trically ; thus M. Ader has employed for this p а simple 
coil glued on a wooden disc, the turns not being close against each 
other but movable among themselves." It might be inferred from 
this statement that Ader obtained articulate tones from such a ooil. 
1 doubt, however, if this is correct, chiefly because at that time 
telephone currents were very weak compared with those which we 
can produce now, and I only obtained the effects I looked for by 
using the strongest telephone currents which I could set up. We 
are not told whether a battery current was passed through the 
coil or not; the importance ol this battery had not then been 
explained. 


THE DAYLIGHT WORK OF CENTRAL STATIONS.+ 


BY Т. С. MARTIN. 


The development of the central station industry has been, in 
some respects, a disappointment. We have now had nearly 20 
years of central station work in this country, and have witnessed 
an enormous growth in that period within the field of work covered 
by this organisation, but it is apparently as true to-day as when 
the Association was formed, that the companies restrict themselves 
injuriously in their natural and logical advance by remaining mere 
lighting Сорока ора What would happen to us all if some new 
lighting medium came into vogue that deprived us of our illumi- 
nating business entirely? If we had to fall back on daylight work, 
might we not be better off ? That question suggests an extreme view 
of a rather impossible situation, the fact being that electricity, as an 
illuminant, gains steadily in public estimation, and has, at this 
moment, no new rival within speaking distance. But there is vital 
importance in the opinion of a local company as to whether it exists 
ouls io furnish light, or, on the other hand, to supply current fora 
variety of uses, new and old. My own opinion, modestly expressed, 
is that the intrinsic value of а company rises just in proportion as 
it gets off the lighting basis and builds itself up on that of current ; 
just in proportion as it ceases to limit its activities by & moonlight 
sohedule, and, like the British drum-beat, chases the sun with an 
insatiable, twenty-four desire for more territory and more trade. 

A brief retrospect will not be out of place, if followed by a study 
of the present situation. It is as well not to go back further than 
1886, for, although arc lighting is а full decade older than that, the 
industry ten years ago took its great leap forward. A careful 
investigation shows that in 1886 there were about 410 central 
stations in this country. Of these, only 300 furnish available sta- 
tistios, and it would appear that 226 of the companies were then 
only doing a night arc lighting business. It is safe to assume that. 
all the companies which did not өр were in the same category 
as the 226 ; so that out of the 410 local companies some 325 were 
doing business only between dusk and daylight, and were standing 
idle all the rest of the time. In other words, taking the year 
through, they were idle nearly two-thirds of the day, if the average 
running be taken at 3,000 hours a year. 

To what degree have these conditions been improved in the ten 
years? This is an extremely difficult question to answer, but a 
a few tentative figures may be acceptable as a basis for study and 
discussion. At the close of 1896 there were about 2,400 central 
stations in operation in this country, so that in ten years the 
number had increased sixfold, a gain that is simply stupendous. Of 
these 2,400, however, 975 had, from the figures obtainable, no day 
circuits, and 220 others had only arc apparatus, so that 1,195 local 
companies, by their own admission, were limited to night work. 
The case is not, however, so encouraging as might be implied from 
these figures. Of the remaining 1,200 companies only 327 report 
day circuits, and if it is safe to assume that half of the 900 com- 
panies and plants not giving these details were without day circuits, 
it would appear that, out of 2,400 local plants, at least 1,500 are 
limited to the night hours for their earning capacity. It must be 
noted, however, that nearly all the 900 companies not ifyi 
day circuits are operating incandescent circuits, very largely with 
the alternating current, so that the means for day operation are 
generally there under more or less favourable conditions. 

It is obvious at once that an immense amount of capital and 
machinery is standing idle that might otherwise be productive of 
did and dividends. Of the 1,200 companies confessing that they: 

ave no day circuits, only some 780 give their figures of capital and 


Du Moncel, Le Téléphone, 4ième Ed. (1882), p. 259. 
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generating capacity in steam or water. It would appear that these 
plants, with a moderate capitalisation of $46,908,000, and with an 
engine and water-wheel capacity of 164,000 H. P., are standing idle 
two-thirds of the day and often a great deal longer. Such figures 
are given broadly, and may be a little inaccurate in precise detail, 
but it is the mere fact that is so striking. It is obvious that these 
figures apply to the great bulk of small stations. And yet some of 
them are certainly not small. At least 65 or 70 of them have each 
a capacity of 500 н.р. and upwards, and several of them are legiti- 
mately capitalised at above a million dollars each. A company of 
such size ten years ago was rare and exceptional, and would have 
been difficult to start, except on the general hypothesis that its 
business would include something beyond simple street illumina- 
tion, with a little house lighting thrown in. It may be doubted 
whether capital of any magnitude could be enlisted to-day for a 
ошен that had no ideas beyond ordinary lighting work. 

ithout presenting this state of affairs as a cause for alarm, 
or intending to imply that a business is necessarily on a bad basis 
because limited to a few hours, it is not improper to inquire 
whether there is no chance for improvement. It cannot be said 
that local lighting companies have become notorious, like some gas 
companies, for paying large dividends ; so that a slight ameliora- 
tion of financial condition might not be objected to. Even trolley 
roads, running every hour of the day, find it difficult, sometimes, 
to make ends meet, but they have the satisfaction of а con- 
tinuous use of their plant and of knowing that they get all 
the business that offers. If there is any sufficient reason why 
& local lighting company should operate its generating machinery 
fewer hours than a trolley road, it has not made itself 
specially manifest, except in one direction, which will be briefly 
referred to in & later pi ph. I believe every gas company 
is on а 24-hour basis of supply. If the stationary motor work, 
whose claims I ventured to urge on this association 11 years ago, 
had been left to the local lighting companies, I fear it would not 
have made much headway. The 327 and other companies with day 
circuits do an enormous amount of power work, but a careful 
analysis of somewhat incomplete data would lead one to believe 
that the isolated plants are the real backbone of the electric power 
industry to-day. Why this should be so it is difficult to explain, 
except on the hypothesis that station current, when obtainable, 
often costs too much, and is generally not obtainable. It will, I 
trust, be understood that this Paper is not offered in any wise as a 
criticism of central station management, but simply a presentation 
of the puzzling facts that confront students of the situation. No 
one can know the inwardness of the problem so well as the central 
station manager himself, and no one can be more deeply interested 
than he in dealing with it wisely and well. 

It might be anid that, in a general survey, four new factors have 
presented themselves in the Jast ten years for the consideration 
and approval of the central station manager. These are motors, 
alternating-current supply, storage batteries and electric heating. 
The alternating current is, for most stations, still restricted to 
night work, and will be, probably, until more single-phase motors 
of successful character are on the market. This form of current 
has given such a tremendous stimulus to lighting that it deserves a 
wider range of usefulness, so that in time alternating-current 
stations may compete with direct-current stations as earners of 
dividend. 

Allusion has already been made inoidentall to motor work. 
What is possible in this direction is best judged from what the 
large stations do. 
guide, but in the same manner as great men are exemplars for 
those of less heroic bulk, so the large stations indicate the actual 

ibilities, even for а lower plane of execution. The following 
are figures of a large western central station, showing the horse- 


power of motors connected to the circuits, and the ntage that 
the power consumption bears to the total output. e data come, 
down to March, 31, 1897 :— 
Low Tension. 
Power connected April 24, 1897........................ 5,596 H. P. 
Power per cent. of the total output .................. 2Xl per cent 
High Tension. 


Five hundred-volt power connected April 24, 1897. 1,566 н.р. 


Power per cent. of high tension output 21:4 per cent. 
АЙ Systems. 

Power connected April 24, 1897  .............. РТИ 6,962 н.р. 

Power per cent. of the total switchboard output... 22:8 per cent. 


Another example is to be found nearer home, in the work of the 
New York Edison Company. The motors to which that company 
supplied current from its distributing mains represented on 
Jan 1, 1896, a total installation of 11,640 H. 7. On January 1, 
1897 the motors connected were the equivalent of 15,930 H. P., 
an increase of motors connected in a single year of 4,290 H. P., or 
36 per cent. This does not include an installation equivalent to 
1,142 Н.р. in motors, to which current is supplied from the New 
York Edison stations during minimum hours, or for emergency 


Of course this is in some respects an erroneous. 


total horse-power in motors connected to the company’s mains up 
to 17,072 H.. The average size of these motors is from 3} KH. P. 
to 4 н.р. Of the total motors connected, it is estimated that about 
5,000 H. P., equivalent, is installed in connection with direct 
electric elevators and grip hoists. In order that the idea should 
not go abroad that the big companies are monopolising the power 
business, but that it is open to all, I would mention that in Mason, 
chusetts, where there is only one large city, no fewer than eight 
companies out of 58 are supplying power from their arc circuits, 
18 from incandescent circuits, and 29 from independent power 
cirouits ; the total being about 14,000 н.р. of motors on the circuits, 
The asking rate for kilowatt-hour averages about twenty cents, but 
runs down as low as ten cents. 

Turning next to storage batteries, it is not my intention to 
agitate old discussions, but simply to give a few figures, which 
would go to show that the batteries may do more than perform the 
Alpine feat of taking care of the peak of the load. There are at the 
present time in America—lI blush to give the tigures—only fifteen 
central stations using batteries with a total capacity of 25,000 H. p. 
hours output. Four other stations are being equipped. I hope 
devoutly that some future chronicler will be able to report that 
1,500 stations are equipped with batteries, and that by their reservoir 
capacity they have answered in the affirmative the question whether 
their life was worth living. What hatteries can do is best exempli- 
fied by the Daune-street station of the New York Edison Company, 
one of the biggest stations in the world, with an engine and 

enerator capacity of 20,000 н.р. The load during minimum hours, 
lam told by Mr. J. W. Lieb, jun., the е manager of the com- 
pany, is such that it can be supplied in that period from the 
Storage battery annex at the Bowling Green Building in the southern 
tip of the tongue of Manhattan Island, or from the storage battery 
plant at the T'welfth-street station, either alone or in conjunction 
with current supplied from the Twenty-sixth-street station over 
the feeder tie lines. The supply of stored current from the batteries 
in the annex stations during the minimum hours enables the big 
Duane-street station to be shut down every night from 10:30 p.m. 
to 5 a. m. —nearly seven hours—and on Sunday the operation of the 
generating machinery at Duane-street is limited to one watch. I do 
do not hold a brief for storage batteries, but in view of such facts 
it is hardly possible to do other than press their claims on the 
attention of central station managers. 

A word in conclusion as to electric heating. When I hazarded, 
eleven year ago, before this body the expression of an opinion that 
motors ought to be pushed, it was regarded in many quarters as 
premature and visionary. From a conservative standpoint it was. 
so undoubtedly ; but in everything success is not to be gauged by 
the point you are at. The real test is the way you are going: and 
if the tendency is right, all else that is desirable comes in due time. 
Now, in central station work, we can and must recognise but one 
tendeucy as the underlying and ultimate: namely, to increase the 
demand for current, and whatever does that is to be welcomed. 
To-day, electric heating, using that term in its generic sense 
to cover a variety of uses and рио, stands just where 
electric power did ten years ago. It is a parvenu, hardly 


admitted or recognised in good electrical society, but a 


“pushing young particle” that there is no snubbing ог 
subduing. Much more recently than ten years ago I was 
involved in a hot daily newspaper controversy in New York, 


with the object of proving that electric power had the ghost of a 

show, and now the advocates of electric heating are similarly put 
on their mettle. The main argument they have to contend against 
is an elaborate formulation of caloric theories and laws, all going to 

demonstrate the terrific loss and cost of heat units when delivered 

electrically to the man who wants them. It is said that, with 

current sold on the basis of 20 cents a kilowatt-hour, no business 

can be done in heating, and that even if the price be cut in two 

the inducement to possible customers is not great. If this were 
true the matter of price of current might forbid the operation of a 
single fan motor from central stations. Making a rough calcu- 

lation of 1 cent per hour for the ordinary fan motor, that is 10 

cents а day for 10 hours steady running, or, say, $3 per month or 
$36 a year. Allowing 12 such motors to the H.P., the local 
companies are selling current to thousands of willing customers in 
the summer time at the rate of $430 a year per Н.Р, for a working 
day of only 10 hours. Other quotations can be made showing the 
high price got readily for current in small quantities from pur- 
chasers who are perfectly satisfied with the bargain, and find it 
pays them also very handsomely in some element of comfort, 
pleasure, convenience or even economy. А test taken three years 
ago, for twelve weeks, of current consumed in cooking a dinner of 
several dishes daily for a large number of persons, showed that for 
97 persons the current fell as low as 307 watt-hours po person. This 
would make 29, 779 watt-hours, or, in round figures, 30 kilowatt-hours, 
At 10 cents per kilowatt-hour, that means an expense of $3 per 
day, ог, вау, §90 per month. It will, of course, be objected that, 
in a great many isolated plants, the current made on the spot does 


and breakdown connections. It will be seen that this brings the ' not cost to exoeed б cents per kilowatt-hour, which would, in the: 


^ 
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building where the test was made, have brought the sum down to 
$45. I have tried to get some basis of comparison between this 
and an equal amount of work on а gas stove or rauge, for an 
equal number of persons, but it is not easy to obtain. In one 
family I know, which consists of six persons, they have been cook- 
ing by gas for some five years. It costs, with gas at $1°25 ‘per 
1,000 cubic ft., on an average, 85 to 86 per month, or from 16 to 
20 cents per day, or about 3 cents per head per day, if all are 
at home to every one of the three daily meals, which is far 
from being the case. If the same expense averaged from the 
97 persons for three meals daily, the outlay for gas in cooking 
would be between $90 and $100 per month, or about as much, if 
my figures are approximately right, as electricity would cost, if the 
current were, supplied at five cents per kilewatt-hour. This is 
certainly a very encouraging showing for electricity, but we must 
not forget that central stations do not exhibit much anxiety to sell 
their current at five cents per kilowatt-hour, or even per 
H,P.-hour, and this is one reason why isolated plants have 
multiplied so tremendously in ourcitjes. I might add, as one point 
of interest, that, when the family I mention began to cook with gas, 
it bought a gas-range for $25 and paid $2 or $3 more to get it set. 
The range has worn out, and the family is now hiring a good one 
from the local gas company for $3 a year. 

From these crude remarks of mine it will be seen how sadly 
tentative and experimental the art of electric cooking is for most of 
us; but is it not the duty of the local lighting companies to gu 
into this matter and see how far they can foster the new art, by 
introducing the apparatus and furnishing current for it cheaply ? 
Even if the price falls short of $430 per horse-power per year, for ten 
hours a day only, they should not feel discouraged. I have spoken of 
cooking, but this is but one of many fields of usefulness for electric 
current heating supply. Our esteemed ex-president, Mr. J. I. Ayer, 
who has placed at my disposal much interesting data that I cannot 
produce here, for lack of time, gives me also a variety of informa- 
tion as to work that has lately fallen within his sphere of practical 
attention as representative of a large electric heating company. 
Their work includes a wide extent of shoemaking machinery, 
heated silk-finishing rolls, leather working machinery, 387 curling- 
iron sets in the dressing rooms of the combined Waldorf and 
Astoria hotels, in New York city, 72 sets in the Parker House, 
Boston, and apparatus in the Plankinton and Pfister Hotels, Mil- 
waukee, as well as on the American line steamers across the 
Atlantic. It would not be fair to omit the 14,000 car heaters 
installed, of one make alone,, in the past year and a-half. А blank- 
book manufacturer has had in use since 1894 from 35 to 40 electric glue 

ts, and Duryea and Co., the starch makers, are also users of electric 

eat apparatus. In Knabe and Co.'s piano factory, at Baltimore. 20 
electric heaters have recently been placed ; and there is a long list of 
clothing houses throughout the country that use electric irons. 
The same is true of vulcanisers for bicycle tyre agencies and 
factories, while irons in large numbers have been supplied to State 
asylums in Indiana, Michigan, Wisconsin, Illinois, New York, 
Massachusetts, Maine and Maryland. It is simply impossible that 
all this apparatus should have been put in, unless it was economi- 
cally or practically worth while ; and this being so, is not the elec- 
tric heat field one in which the local companies can now begin to 
work with advantage ? Surely, here lies opportunity of the largest 
kind, to help the introduction of apparatus that must serve as а 
ш: customer for current at all seasons of the year. 

e subjects I have brought up are, perhaps, inexhaustible, but, 
in spite of the labour and tax on scant leisure involved in collating 
some of this data, I shall be repaid if in the smallest degree a 
stimulus is given to central station work and prosperity. I feel 
sure that whatever remarks I have made will be accepted in the 
spirit that prompts them—one of heartiest good wishes for the 
welfare of the typical comprehensive industry of the age—that of 
the electric central station. 


J ELECTRICITY METERS.* 


BY T. P. WILMSHURST (HALIFAX). 


In any electricity supply undertaking, ane of the most 
important of the items which make up the distributing system and 
the connecting link between the technical and commercial sides 
of the business is the meter. In considering the specification of a 
perfect meter, the following conditions should be classed as 
** essentials” :— 
(1) Accuracy. 
ing current. (5) Noiselessness. (6) Impossibility of being tampered 
with by consumers. (7) Unaffected by stray magnetic fields. (8) 
Reduction of moving parts to a minimum. (9) Small loss of power. 
(10) Absence of clockwork, liquids likely to freeze, mercury, contacts 
or commutators. (11) If energy meters, should measure true watts. 
12, 13, 14, 15) Must be unaffected by vibration, alteration of 


* Paper read before the Municipal Electrical Association at Manchester, 1897. 


(2) Reliability. (3) Durability. (4) Low start- 
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temperature, frequency (if alternating), or barometric pressure. 
In addition, the following may be classed as ‘‘ desiderata " :— 
(16) Equally correct for direct or alternating currents. (17) Capable 
of being checked by a short time test. (18) Low cost. Although 
„low cost" has been placed at the end of the list, it is not to be 
implied that its relative importance is smaller than other items to 
which more prominence is given. Some of the above points may 
well be amplified and discussed. 

(1) Accuracy.—Before defining what we should consider a com- 
mercially accurate meter, let us for a moment inquire what, in the 
case of parallel undertakings, is considered an accurate meter. 
The Sale of Gas Act requires that ‘‘no meter shall be stamped 
which shall have an error of more than two per cent. in favour of 
the seller, and 3 per cent. in favour of the consumer,” and the 
author believes that when new, at any rate, all the well-known gas 
meters are within this limit. In the case of water meters there 
are no limits fixed by Parliament. The best makers, however, will 
guarantee their meters to have a variation not exceedi per 
cent. from the mean (an extreme range of 5 per cent.), though the 
accuracy seems to fall off somewhat rapidly at low loads. There 
are few modern electricity meters which are not correct within the 
above limits. The author has adopted the following standard of 
variation, and almost all manufacturers appear to be able to easily 
comply with the specification :— 

At full or half load 

At quarter load 

At one-tenth load » » 
And no meter is accepted in which this variation is exceeded. 
So far as the author is aware, no definition of a correct meter 
has yet been given by the Board of Trade. The rules of the 
London County Council contain the following: A meter shall 
be considered to be correct when the registration shown by the 
dials is within 24 per cent. of absolute accuracy at all points above 
one-twentieth load or 1} amperes.” To obtain this extreme 
accuracy, it need hardly be observed that the working of the meter 
should be based on what might be called а straight line law, and 
should not be cooked' by numerous compensating devices to 
approximate correot readings, otherwise errors are extremely likely 
to creep in after а time. 

(2 and 3) Reliability and Durability.— Not only must the meter 
not show traces of undue wear and tear, but it should be impossible 
for the curve to alter appreciably after a lapse of time. Time alone 
will decide what constitutes а fair rate of depreciation. In this 
connection, the writer notes with satisfaction that several of our 
manufacturers have abandoned the thin tin case in favour of а more 
substantial one of cast-iron. It is almost an impossibility to make 
even a moderately dust-tight joint where a tinned iron cover is used. 
Another weak point is the use of iron for the worm connecting the 
revolving spindle to the first wheel of the registering train. In 
many towns the worm is apt to rust after a short time, involving a 
serious loss of speed. The use of phosphor bronze is much to be 
preferred. Low speed is probably also an important factor in the 
question of durability. 

(4) Low Starting Current.—A good meter should start without 
fail on not more than one-fiftieth of its maximum load. In this 
respect the energy meter as distinguished from the quantity meter 
seems to have a decided advantage. It is à matter of some interest 
to study the means adopted to ensure а low starting current. One 
maker adds a shunt оой], which, though solving the initial friction 
difficulty, introduces the losses inseparable from а shunt winding. 
Another obtains extreme accuracy at low loads, partly by the use of 
a shunt coil and partly by making the lower jewel self-adjusting, 
the upper end of the spindle being held by а loose guide. А third 
shields the lines of force passing through the magnet and brake 
disc by interposing a copper plate, the eddy currents in the plate 
reacting on those in the movable disc, setting up à mutual attrac- 
tion. A fourth has arranged that the disc shall float on mercury at 
low loads, the weight of the spindle being therefore entirely taken 
off the lower bearing. 

(10) Absence of Clockwork, Фес. —16 is hardly necessary to 
observe that any form of meter that requires periodical winding 
up should be avoided. Contacts and commutators, though work- 
ing well for a time, will eventually be a source of trouble. 
The use of mercury, unless entirely enclosed, is a disadvantage. 
A momentary short-circuit is liable to cause the mercury to fly 
about inside the meter, even penetrating to the train of wheels. 

(12) Vibration.—With most forms of meter the effect of vibra- 
tion is to considerably raise the curve at low loads ; above one-fifth 
load the effect is practically nil. A moderate amount of vibration, 
such, for instance, as is met with in a mill where the thud of 
machinery is perceptible, is sometimes sufficient to cause an energy 
meter to run on its shunt alone, if adequate precautions be not 
taken. 

(13 and 14) Alteration of Frequency and Temperature.—Experi- 
ments to determine the effect of alteration of frequency on 
alternating-current meters were published by Mesers. Cowan and 
Still two years ago. The results arrived at show that the varia- 
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tions of frequency due to the variations of speed met with in losses are as high as 10 or 12 watts, and therefore that an energy 


alternating stations have practically no effect on the correct 
reading of the best known meters. The author's experiments 
in this direction, and also on the effect of change of temperature, 
entirely confirm the conclusions of the above-named authors. 

A few words may now be said on the highly-debatable question 
of quantity versus energy meters. The principal advantage claimed 
by the advocates of the quantity meter is the small loss of power in 
the meter itself, and this is undoubtedly a powerful reoommenda- 
tion in its favour. A quantity meter, however, usually exhibits 
the defect of requiring a somewhat large starting current, involving 
a loss of revenue at light loads, To obviate this defect some 
makers have avoided Scylla only to fall into Charybdis by adding 
the much-condemned shunt coil to obtain a large initial torque. 
If this expedient has to be resorted to, the advantagea of the 
quantity meter over the energy meter are largely discounted. It 
seems to be а fact, however, that the direct-current quantity meter 
is considerably better in this respect than the alternating-current 
meter. In alternating systems, needless to say that on inductive 


circuits one has no option, and nothing can be used but an instru- 
'here are several so-called 


ment measuring true watt-hours. 


meter must be a very wasteful appliance. The following figures 
show the actual shunt losses in various modern meters :— 


Hookham alternating meter ............ 1:5 to 2:5 watts. 
Thomson watt-hour meter 23 to 5:5 „ 
Westinghouse watt-hour meter 13 “ 
Edmondson zero-torque meter ......... 1 i 
Electrical Company's meter (about)... 1 " 
Scheeffer ...... F (about)... 1 » 


These figures are approximately correct, but vary somewhat for 
different sizes. 

‘The main coil losses, on the other hand, are as a rule quietly 
ignored. It is by no means an unknown thing for the СК. losses 
to be between 12 and 16 watts, and these losses have their maxima 
at times of heavy load when their importance is relatively 
In the case therefore of an installation in which there is a heavy 
demand for long hours, the main coil losses may quite possibly far 
exceed those in the shunt. While on this subject it may be well 
to note that the only meters which have yet received the approval 
of the Board of Trade are those in which a shunt coil is absent. 
The most serious objection to the energy meter, and one which is 


energy meters on the market, which hardly deserve the name 
One type when used on arc-Jamp circuits runs considerably slow; 
nor is this all, for if sufficient inductance be introduced into the 
circuit, the direction of rotation of the meter will actually reverse. 
This fault will have to be eliminated before this type of meter can 
be considered to approach perfection, as a consumer has only 
to switch on a choking coil across his mains on retiring to reat, in 
order to wind back the units he has consumed during the evening; 
he may even go further than this and present an invoice to 
the Undertakers for current supplied to them ! 

It may be urged that the vast majority of consumers on alternating 
circuits have non-inductive loads ; as, however, it is probable that 
consumers will gradually introduce small motors and domestic 
appliances, the power factor of which is less than unity, it would 
appear to be the wisest policy to use true watt-hour meters, pro- 
vided always that the shunt losses are до small ав to be negligible. 

In considering the magnitude of the abunt logses, it should 
be borne in mind that these losses, unlike the main coil losses, 
are evenly spread over the 24 hours. The cost of maintaining 
the shunt, therefore, should not exceed jd. per unit. In the 
author's opinion, too much importance is often attached to these 
shunt losses. Argumente by hostile oritics often assume that these 


THOMSON METER 


far more important than the shunt losses, is the possibility in this 
type of running on the shunt alone. The author has observed this 
defect in over 6 per cent. of the energy meters received from the 
makers. The great importance of the point lies in the possible loss 
of confidence of the consumer in the apparatus, the correct registra- 
tion of which determines his quarterly bill. In tho Thomson meter, 
as is well known, a large initial torque is obtained either by fixing 
one terminal of the shunt on the lamp side of the main coil, this 
ensuring a sufficient field to just counterbalance pivot friction, or 
by fixing it on the supply side and using a subsidiary coil inside 
the main coil, thus giving an initial field when no current passes 
through the field coil. The refusal to run on the shunt depends, 
therefore, upon the energy absorbed at no load exactly counter- 
balancing pivot friction. 

In the Hookham alternating-current meter, as mentioned before, 
a large initial torque is obtained by the interaction of а copper 
shield and the brake disc. An ingenious device is used to avoid 
shunt running by fixing a small piece of iron on the disc; when this 
travels under а subsidiary brake magnet, the mutual attraction 
prevents the disc travelling further until the main circuit of the 
meter is closed through a lamp. Neglect of this simple precaution 
causes the meter to run on the shunt to the tune of over 140 units 
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per annum. In the Edmondson aliernating-current meter, the 
principle of which is similar to the Siemens’ dynamometer, the 
torsion of a spring is balanced by the torque due to the attraction 
between the main and shunt coils. The shunt forms a closed cir- 
cuit, and when the lamp circuit is open no current can pass through 
the main coil ; there is no initial torque, and no registration can 
therefore possibly take place. In spite of the fact that there is no 
initial torque until the lamp circuit is closed, the meter commences 
to register at 160 of its capacity, and is moreover extraordinarily 
accurate throughout its range. In the new Westinghouse watt- 
hour meter, described later, the working of the meter depends on 
the phase difference produced between the main and shunt coils. 
Unless the main coil circuit is closed through a lamp, obviously 
there can be no phase difference and therefore no rotation. 
. At-the present time the number of meters in use in this country 
is somewhere in the neighbourhood of 100,000. Of these about 70 
per cent. are quantity meters, 30 per cent. being of the energy type. 
t is perhaps only natural that the direct-current station engineer 
should not/ attach so much importanoe to the use of an energy 
meter as the alternating-current engineer, especially when the 
average voltage kept up does not exceed the declared pressure, and 
one finds, therefore, that in direct-current stations the quantity 
meter largely preponderates. In alternating-current stations, some 
idea of the relative esteem in which the two types of meter are held 
may be gained from the fact that there are about 25,000 quantity 
and 20,000 energy meters in use. A large number of alternating 
station engineers have been good enough to favour the author 
with their views on the question, and from the mass of 
information so obtained, it is clear that there is a prepon- 
derance of opinion in this country in favour of the energy 
type, though in some cases the preference is so far only of 
the nature of a ‘‘ pious belief." One engineer is so pleased with 
his energy meters that ** in three weeks we shall not have a quan- 
tity meter left in the place." Another writes: In our opinion, 
all meters should be energy meters.” A third naively admits: 
We prefer the watt-meters because they scrape up most cur- 
rent." Another gentleman writes: I should always prefer to use 
watt-meters, more espeoially in scattered districts where at some 
ра you are supplying at, вау, 105 volts, and others at 100 volts.” 
he present writer abstains from giving any clue to the identity of 
this gentleman, as he might receive attention from the Board of 
Trade for neglecting to comply with the rules of that department ! 
The quantity meter has, however, no lack of advocates. One engi- 
neer writes: My experience is that the quantity meter, with all 
its faults, takes a lot of beating yet.” Another writes: Our 
uantity meters are very satisfactory, and it is a great considera- 
tion having no waste all-day shunt current.” A third uses quantity 
meters entirely, on the ground that the losses are so small and that 
there is so little to get out of order. An interesting suggestion 
has been made by one prominent engineer, who writes: For 
non-inductive loads we prefer the cheapest and simplest meter, 
assuming the load to be constant, and within the limits of accuracy 
of either type of meter, and when the range required entails a loss 
by using а current meter, we compare the loss with the cost of 
supplying energy for the shunt of a watt-meter and decide accord- 
ingly.” The most commercial method of attacking the problem 
undoubtedly is: Which type brings in most net revenue? With 
the idea of attempting the solution of this question, the author 
made a number of experiments with a quantity and an energy 
оног in different premises under varing conditions, with results as 
ollows :— 
(1) Installation of about 100 lights, 6 to 10 lights in use the whole 24 
hours, 60 to 70 lights in use an average of 12 hours per day. Average 


voltage 102. Р 
Energy meter ................................... 1,445 units. 
Quantity uec . Mise cube ol 1,575 „ 


(2) Office lighting only, 1 or 2 lights in use 8 hours per day, 8 lights in 

use 2 hours per day. Voltage 101. 
Energy meter . e 
Quantity „ 
(3) Shop window lighting only, 10 lights in use about 4 hours per day. 
Voltage 101. кы с: ш 
Energy meter 
Quantity ,, ji 
At the same time the shunt losses to be debited to the energy 
meters for the periods under test amount to only 2:5, 1:5 and 1°5 
units respectively. 

Before leaving this subject, a brief description of an energy 
meter which the author has recently had an opportunity of test- 
ing may be of interest. This meter is made by the Westing- 
house Co., and measures true watts on alternating circuits, under 
almost all conditions met with in practice. The meter consists 
of a rotary disc of aluminium, on the upper side of which is placed 
the shunt coil. In series with this is an induction coil so ad justed 
as to produce a field lagging 90° behind the impressed E.M.F. ; 
underneath the disc are placed the two main coils. These three 
coils are so placed that they each generate current in the disc, and 
the position of the fields produced by them is such that attraction 


41 units. 
40 
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and repulsion occur between them and the ourrente they generate in: 
the disc. This causes the disc to revolve, and the tendency to. 
revolve is at a maximum when the field produced by the series coils 
differs 90° in phase from that produced by the shunt coil, which ie 


the case when the circuit to be measured is non-inductive. Should 


there be induction in the circuit, а lag will be produced їп the 
series coils, causing the field produced by them to approach that. 
produced by the shunt ooil, which remains 90° behind the impressed. 


E. M. F. This being so the tendency to revolve will he reduced. 


proportionately to the lag, and во on, until a lag of 90 is arrived: 
at, when the field produced by the current ovincides with that pro- 


duced by the shunt coil, and the disc will then remain stationary. 


The following figures show the performance of the meter under 
different conditions : — 

100 ampere capacity. 

Starts with 025 amperea. 

Drop in main coil 0:1 volt. 

Loss in shunt 1:5 watts. 


Load. Non-tnductive. Inductive. 
10,000 watts — 141 per cent. — 
7,500 „ + 0:12 — 
5,000 „ + 1:50 — 
2,500 » + 2:29 » a 
1000 „„ + 1:16 Е — 
6,656 „ Power-factor 0°84 + 0°33 рег cent. 
4,861 „ 08 - 1°74 » 
,955 , » 081 + 0`58 » 


Briefly, therefore, the points of this meter are :— 
Great accuracy on any alternating circuit. 
Impossibility of reversing due to presence of considerable 

induction. 

Small losses. 
Strong construction, cast-iron cover and double sealing arrange- 
Мо moving contacta. [ment. 
Shunt running impossible. 


Testing.—Needless to say, all meters should be tested at the 
supply works before being sent out to a consumer's premises. That 
this is necessary is shown by Figs. 1 and 2, which show the curves 
of meters as actually received from the makers. Ав might be 
expected, the meter, the curve of which is shown in Fig. 1, runs 
somewhat freely on the shunt. These cases are, of course, very 
exceptional, and, as an antidote, Figs. 3, 4, 5 and 6 show the degree 
of acouracy commonly obtained by the best known meters at the 
present time. The works tests should include the following, and а 
record should be kept of all tests :— 


(1) Accuracy at tenth, half and full load. 
(2) Starting current. 


8 Running on shunt. | 
(4 2 with slight vibration. 
(5) Ме with slightly increased volts. 


Incidentally, it may be mentioned that where any meters are 
found running on the shunt the defect may be often remedied by 
the simple expedient of fixing the meter about zin. out of level. 
This method the advantage of not causing any sensible differ- 
ence in it accuracy. 

(6) Watts lost in shunt (if any). 
(7) Drop of volts in main coil at full load. 
(8) Insulation of meter. 


In the case of quantity meters, they may be strung in a series, a 
large number being thus tested at once. In similarly testing energy 
meters special precautions must be taken by running a separate 
shunt return back to the source of supply, otherwise two errors 
creep in ; first, at heavy loads the pressure at the terminals of the 
shunts is less in each successive meter, and, second, the main coils 
of the meters nearest the source of supply receive more current 
than those at the lamp end. All meters should be tested, if 
possible, with the cover in position, Neglect of this may cause a 
serious error. In conclusion, the author wishes to express his 
indebtedness to Messrs. Ferranti, the British Thomson-Houston 
Company, the Westinghouse Company, and Messrs. Chamberlain 
and Hookham for the kind assistance they have given him in 
the preparation of his Paper. 


DISCUSSION! 


The PRESIDENT said it was impossible to overrate the importance of 
the subject of electricity meters, because they determined practically the 
amount of revenue they were going to get. Everyone must have been 
struck with the extremely small advance made in recent years in the 
improvement of meters. They were all looking for a perfect meter, but it 
had not yet arrived. He hoped to receive during the discussion the benefit 
of the experience of engineera who had used meters and who would be able 
to tell the Conference how they had behaved on the circuit. 

Mr. VENNER (Messrs. Venner and Sillar) agreed with the majority 
of the observations in the Paper. The table which Mr. Wilmshurst 
had given of shunt losses with the Chamberlain and Hookham metera waa 
probably taken from a number of meters, and those of Westinghouse and 
Edmondson he presumed were taken from one meter, or perhaps two at 
the most, and those the very best sort, sent out for the purpose of the test 
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and of the table. The writer of the Paper did not treat those shunt losses as 
seriously as some station engineers, in which he quite agreed with him; 
but he did make a point of a very much more serious loss, which he 
thought was very much neglected, and that was the drop in volta. It 
would have been exceedingly interesting if a table similar to the one on 
shunt losses had been compiled with regard to the drop in volts, and pos- 
sibly some station engineer would be able to enlighten and guide the Con- 
vention as to the matter. The meter probably had not arrived ab an 
absolutely perfect condition. They were all working to that end as hard 
as they could go, but they must always remember that the one piece of 
an electrical plant which came in for the most criticism was the meter. 

Mr. A. S. GILES (Blackburn) said there was one point of great value 
which was not mentioned in the Paper, and that was the cost of meters. 
That was a matter which would have to be very carefully considered by 
engineers in the near future. If they had to find meters and put them in 
every consumer's premises, and if they had to put in the services at a cost 
of, perhaps, £5 for the service, and another £5 for the meter, then the 
capital outlay would be very high. They could only hope that the time 
would soon come when they would be able to buy electricity meters at a 
price somewhere near the cost of the present gas meter. He was sure the 
price of electricity meters was kept so high because of the few makers who 
made them, and he was only sorry to learn that there was so little prospect 
of new makers coming into the field. He happened to be using a demand 
indicator, and if there were 11 watts loss by the meter and also a loss at 
the demand indicator, and the consumer wanted his pressure at the termi- 
nals or the power of his lamp kept within 2 per cent., they started with, 
perhape, half a volt loss at the meter itself. When the reader of the Paper 
mentioned the meter as running on the shunt, he himself could not вау, 
although he had some alternating meters, that he had suffered from their 
running on the shunt. 
` Mr. EVERSHED, speaking as a 1nanufacturer, said that most engineers 
overlooked or ignored the waste of power in the coils. Of course that was 
not very serious, because it only came in when they were drawing a large 
revenue from the consumers, but the dropping of volta was far more 
important than seemed to be recognised. It was quite common to have 
a dropping of volts on continuous-current meters. ‘That ought not to be 
ignored by central station engineers. They must find it out, because the 
makers would not. As to the running on shunt, why on earth should а 
meter run on shunt? Hitherto, in order to get over the friction, makers 
bad put in a coil which distinctly tempted the meter to run on the shunt, 
but it could not be supposed that they could bo content with meters of 
that kind in which thé friction was overcome in tbat way, and he hoped 
before long to see meters from which the shunt-starting coil was absent, 
and therefore the running on the shunt would be made impossible, As 
regarded energy meters as against quantity meters, the quantity meter 
was cheaper to make, and therefore for small consumers it seemed to bim 
to be greatly desired. He agreed that the small consumer must have a 
meter to cost less than £5, but where it was to come from he did not 
know. ‘There would always be a large demand for meters for big eon- 
suinera, und meters which must have a very long range, and it appeared to 
him to be folly on the part of engineers to expect a meter of that kind to 
be made at a low cost. They could not have them cheap and with a long 
range. But the small consumer did not want а long range. If the price 
was to come down to the lowest level good work would have to go, and he 
was afraid they would find themselves very much mistaken if they thought 
that good meters would become very much cheaper than they are now. It 
was true the workmen were getting more skilled, but the rate at which 
wages were rising entirely wiped out the advantage that was gained by 
that fact, and even the labour-saving appliauces were hardly sufficient to 
atone for the rise of wages. He had no hope of the price coming down to 
50s. or 40s. as he had heard suggested. 

Mr. TALBOT (Nottingham) said ho thought the Chamberlain-Hookham 
people were taking the advice which they had been receiving for the last 
two or three years, and were making а better meter now than they used to 
do. He must confess that, taken as a whole, it came out much more 
accurate than any other meter he had tried. He did not think he had ever 
had one more than 24 per cent out. With regard to the price of the 
meter, it had gone down largely during the past three ycars. They had 
then to pay £6. 10s. to £8. 10з., but they could now get it for £5. 5s., and 
considering the amount of work there was in the meter he thought that 
was a fair price to pay. 

Mr. ATKINSON said the only thing he knew about the value of the 
Ferrenti meters was by seeing the number returned to the works as com- 
pared with the number sent out; and as a matter of fact a very small 
number came back. It was perfectly true that some of the meters required 
a small amount of adjustment when they were sent to the central stations 
which he believed was largely due to the disturbance caused through the 
railway journey. When they delivered meters in London they had 
practically none returned at all. At Manchester they supplied a great 
number which were adjusted when they came there, and on the whole he 
thought he could say that they were found to be very satisfactory. 

Mr. TONGE (Preston) said they had Ferrenti metera and they never 
sent anything like 10 per cent. back, nor did he think the returns would 
amount to 2 per cent. even. As regarded the alternating current meter 
he had come there in the position of a learner, because they had decided at 
Preston to go in for an alternating supply in the outlying districts, and the 
question of the sort of meter to adopt would have to be settled as to tho 
best ty pe to adopt. 

Mr. G. R. B. ELPHINSTONE (Messrs. Elliott Bros.) could not say that 
he agreed with what had been said as to the price of meters, and the small 
probability there was of their production in tlie near future being reduced. 
When he went into central stations he found a good many meters which 
were obviously unfit for service, and if someone who had à large experience 
of meters could tell them the chief points on which they failed they would 
be doing a great service to the manufacturers. 


Mr. QUIN (Blackpool) said he had bad experience of pra&tically all 
meters, and the early enes were very bad, and a very great advance had 
beeu made. He had unfortunately had а good many meters running on 
shunt. In one particular type half of them ran on shunt and they had to 
remove them. He believed in ueing a starting coil to overcome friction. 

Mr. ANDREWS said of all the things they had under their control 
nothing gave them so rhuch trouble as the meters. "They had tried three 
kinds, and they had lost а great many units through the quantity meters. 
Thomson-Houston meters proved to be excellent meters when they were 
first put up, but after а month or two they were found to be defective. 

Mr. SUTHERLAND (Hanley) said the Thomson-Houston meter had а 
tendency to run on the shunt, and when they complained of it to the 
makers they said the only way to cure it was to screw up what they called 
the jewel screw at the bottom. That increased the friction and must im- 
pair the accuracy of the meter throughout its range. The Schallenberger 
meters were the meters for their purpose if they would only start sooner. 
As to the price of meters he should like to know why it was that the larger- 
sized meters cost so much more than the smaller meters, seeing that the 
mechanism in both was so nearly the same ? 

Mr. BASTIAN explained that the cost of a meter did not so much 
depend upon the material used in the manufacture of the meter, but 
depended upon the calibration of the meter more than upon anything olse. 

The PRESIDENT said he must repudiate an accusation which had been 
humourously made by Mr. Talbot that Manchester was the dumping ground 
for Ferrautis bad meters. For the first few months tbey could net test 
them all, but they had now been tested for а long time, and he did not 
think there were many of the original meters now on hand. It was a most 
remarkable fact which had been referred to, that the railway journey did 
in some unaccountable manner upset the meters, and they had found it 
necessary to allow Messrs. Ferranti to make a final calibration on the cor- 
poration works. He should have liked to have heard more of the details 
of experience of meters under conditions of running. In Manchester they 
used almost exclusively Ferranti meters, but they had a few Thomson- 
Houstons and a few Aron meters, but he thought it was advisable, if pos- 
sible, to preserve a uniformity in the type used, because there was nothing 
more embarrassing or exasperating than to have a number of different sorta 
of meters on consumers’ premises, Therefore, if they could decide upon a 
meter as being all round a good one, it was best to stick to it, though they 
might not have attained absolute perfection. Regarding Ferranti's meter, 
he had been afraid that after a lapse of time the starting current would 
have been found to have increased. He had a number of meters 
on the circuit, and he found in this respect, above all others, the 
meter was quite satisfactory; and in hardly any case whatever 
had he found after having been installed that they bad shown a bad result. 
With regard to the Thomson-Houston meters, these had a tendency to run 
on the shunt, and they had to be carefully watched in that respect. They 
did not tell him to tighten the jewel screw, but to tighten the brushes on 
the commutator, which was equally bad as tightening the jewel screw. 
With regard. to the size of meters, he had heard strange things from 
London. One engineer used to buy the small size Aron metera at a low 
rate, and remove the coils and put in large coils, and be then had a large 
Aron meter, which came in extremely cheap. 

Mr. WILMSHURST, replying on the debate, said he had avoiding tread- 
ing on the toes of the meter maker, and, on the other hand, of strengthen- 
ing the impression which consumers had got, that you could not measure 
electric energy with any degree of accuracy. He feared that the eloctricity~ 
meter was often made to suffer for the sins of its elder brothers, the gas 
and water meters. To “lie like a gas meter" was proverbial, and he waa 
sorry to say that in the town which he represented it was not an uncom- 
mon thing for a consumer of electricity to speak of his meter as '' the 
Ananias in the cellar.” It had been said that there had been little 
development, in meters in recent years. He did not think much improve- 
ment could be made in accuracy in full or half loads, but he thought that 
great improvement had been made in increasing the accuracy of light 
loads. His own experience was that meters started much more easily 
than they used to do on light loads. He looked upon so-called permanent 
magnets with very moderate enthusiasm. In the Paper he had advocated 
а thick cast-iron cover for the meter. He must say, in certain types of 
meters he thought that would be a disadvantage, because they might have 
trouble from demagnetisution, and he should prefer to have phospho- 
bronze caring. 


Munich.— The municipality of Munich has decided to erect 
an electric supply station. Although the town has already an 
electric tramway, a contract with the local Gas Company has 
until now prevented the municipality from building an electric 
lighting station. The scheme, prepared by the city electrical 
engineer, Herr Uppenborn, includes а generating station of 
4,250 kilowatts capacity, generating current at 5,000 volts 
pressure, and а number of substations in which the pressure 
is to be reduced for lighting and motive power. The initial 
outlay is estimated at 4405, 000, to be increased later to 
£550,000. There are already 206 private installations in 
Munich, which include 63,000 glow lamps and 2,000 arc 
lamps. From replies to circulars issued, the demand has been 
estimated at an 8,000 kilowatt lamp connection. Three-phase 
current is to be used to facilitate the application to motive 
power in factories. The price per kilowatt-hour for lighting 
is to be 7:2d., for power 2:44. 
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THE STANDARD CANDLE-POWER OF INCAN- 
DESCENT LAMPS. 


The Report of the Committee of the American National 
Electric Light Association on the standardisation of glow 
lamps has just been published, and is a business-like docu- 
ment containing a number of recommendations which are 
In view of the variety of 
subjects dealt with, and their controversial character, the 
brevity of-the Report is remarkable. But we do not know 
that it will lose any interest or force on this account. After 
all, the chief object of the general reader is to learn the 
definite opinions and conclusions of experts who have studied 
the subject. It is of minor importance to him to wade 
through the almost endless mass of conflicting argument m 

which these questions are immersed. The Report as a whole 
will command general approval, though it does not seem likely 
that the recommendations will be all adopted. The work of 
the Committee naturally divided itself into three parts: (1) 
the adoption of a standard of light; (2) the specification of a 
good commercial method of testing lamps; and (8) the defini- 
tion of the light to be demanded from the normal lamp. The 
first part of the subject, though perhaps the most controversial 
of all, is very abruptly dismissed by simply recommending the 
Hefner-Alteneck amyl acetate lamp as the primary standard 
of light. Of course every light standard has its advocates, 
but the low candle-power, and orange hue, of the amyl acetate 
lamp are decidedly against its general adoption, and it is 
remarkable that no allusion is made to the Dibdin 10 candle- 
power standard, which has been the final choice of English 
light-standard committees after many years of careful experi- 
ments and discussion. . The Dibdin standard light appears to 
combine all the advantages of the different standards brought 
out by Harcourt, Methven and Dibdin, and, as it is of 10 
candle-power, there would be no need, if this were adopted, of 
the glow lamp secondary standards advocated by the American 
committee. We do not believe that any low candle-power 
primary standard will ever be generally adopted. It might be 
otherwise if photometry could be accurately done. Unfor- 
tunately the eye is so wanting in sensitiveness that errors of 
measurement are important, and secondary standards must be 
dispensed with where possible, since the experimental error is 
increased if they are used, owing to the double measurement 
involved. Considerations of convenience limit the size of the 
optical bench, and, if one of the photometer distances is short, 
the possible error of experiment becomes so considerable with 
benches of ordinary length that the lights compared ought not 
to differ very greatly in candle-power. The Hefner- Alteneck 
lamp is of less than one candle-power, and thus. differs: so 
greatly from that of the lights in ordinary use that direct 
comparison is not at all advisable. If glow lamps are used 
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ALTERNATORS. . Connolly Brothers кем » Manchester—Agent: G. Е. Quicke, 72, Fins- 
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Бре * Phillips sei шша. Old Broad-st. London; & Chariton, Kent., 1, 16 Johnson апа Philli 8,14,U nion-ot, ,OldBroad-st., London; j Å Chariton, Kent. 1, Я 
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General В! „60, 71 & 88, Queen Victoria-st., London, E. C., & Salford 23 
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S. W. Works: Erith, Көп&..................................—...... ~.. 88 
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Johnson & Phillips, 14 Chariton, Kent. ‚1,16 
Laurence, Scott and Co., ————— оозе» за 2 


ADDRESSES. 

JULIUS SAX & OO., Ltd., Electrical Engineers and 
ELECTRIC LIGHT CONTRACTORS, EAGLE WORKS, COLD- 
HARBOUR LANE, CAMBERWELL, 8. E. 

Established 1850. 

Bpecialities—Electrio Bells, Burglar Alarms, Fire Ti By v rd Б 

8 рос шерш А ы Gauges, Bil Шага rien 
eotrio Vanes, uotors, Speaking 

An esting and d "Telegraph Instrumente, прев, Саа p.e 
ppara 

Automatio Call Bells for Fire Stations, 


fixed at all oo under the 
control of the Metropolitan орон 


Cell Calls for Police Stations, Prisons, &o., as ы rn and ado by 
Н.М. Home Office. Contractors to Н.М. Post Office and War Office. 
Electric r and Public. Estimates Free on Application. 


Prize Medals awarded. 
Telephone No, Telegraphic Address: Saw London." 


E ONT » DOWN, ay tes, TN NEW BOND 


сурайын ighting, os, Lamps, Switches, Meds li Bracko 
&o. es ities ARES ES for Wen Lighting, Venetian 
Shades G Lig hting on any scale at 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEERLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER” oontains the latest and most 


authentic information on all subjects connected with Engineering enterprise in 
India and the East. 


Correspondence invited on any subject which may be of interest to the profession. 
RATE OF SUBSCRIPTION ( pa; (pay yable in advance, inol a copy of 


uding 
the INDIAN AND EASTERN 1 DIARY, LS pac): = 


INDIAN RATE, Yearly ... Re.20 ENGLISH RAT Yearly .. 
Published at 371 MEIN a Sit. AX UY. 


LONDON OFFIOE : 28, Victoria Street, estminster, S.W. 


IN DIGESTION, IN, BILE, NAUSEA 
(= DYSPEPSIA + DEPRESSION - APPETITE x LASSITUDE). 


HALLOWEEN. 


A PURE AND HARMLESS CORDIAL, AND A SPLENDID PICK-ME-UP. 
A BOON TO JADED WORKERS AND THINKERS. ` 


Of all Chemists, in Bottles, 1s, 14d., 28. 9d., and 4s. 6d.; or of the 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, E. C. 


CANNOT ВЕ EQUALLED. 


HOUSE’S 
WATERPROOF 
BELT-DRESSING. 


Life of Belt is Lost by Neglect. 
o Belt can Slip. 
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Ww AUTOMATIC 7 DRESSÍN Lye 
STANDARD SCREW mW ELECTRIC CEMENT C0., Ld. 
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If You Want to Buy, Hire or Sell S T 17] 
ENGINES, BOILERS, OR ANY KIND OF MACHINERY. NW awe | | 
SEND SIX STAMPS FOR E ood Cneravers 

: | 1 IDCE OUSE. 


MONTHLY MACHINERY RECISTER, 


Newport, Mon., 
THE BEST MEDIUM, 
The Largest Stock of 


151, Queen Victoria ST, 


Miscellaneous Machinery in the 
Kingdom, Ready for Prompt Delivery. 
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Carbon Syndicate, 80, Victoria street, Westminster, B,W. a as co co am me os us m Brush Electrical Eng. Оо.,4?, Queen Victoria-street, London, B.O. ........ 81 
Doulton and Co., Lambeth Pottery, London, 8. = = = = ~ a m a ое Crompton & Oo., Mansion House- „London, Е.С.; and Chelmsford 17,23 
OUT-OUTS. Davy Electrical Construction Co., 15, Victoria-street, Westminster, 8. W, .. 80 


94, Charing O 
Edison and Swan United Electrio Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches 
General Electric Co., 69, 71 & RS. Queen Victoria-st., London, E. C.; & Salford. 
Laurence, Scott and Co., Gothic Works, Norwich eA 
DISINFECTANTS. 
Sanitas Co., Three Colts Lane, Bethnal Green, London, I.. 80 
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n and Swan Un 0 ompan buildings, 
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Dorman and Smith, Manchester; and ross-road, London, W.C. 25 
80 

28 
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„Wharton and Romn Neck New Bond-street, London, MW.... ee. 3 
Mather and e Ironworks, Мапоһевіег ........................ së ЗА 
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EL 
ackwell, R., 89, Үїсбот1а-вбгөеб&б, Westminater, London. S. W. mecca но оосо 15 


Brush Electrical Engineering Co., 40, Queen Victoria-street, London, E.C... 81 | ENGINEERS and CONTRACTORS 
Chamberlain & Hookham, New Bartholomew-street Birmit gens 18 Blackwell, R., 89, Victoria-strect, Westminster, London, 8.W.............. . 16 
Clarke, Chapman and Co., Gateshead-on-Tyne; and 50 Fenchurch-st., London 10 Brush Electrical Engineering Co., 40, n Victoria-street, London, E. O. 25 


Chamberlain and Hookham, New olomew-street, Birmingham 


O.: and Chelmsford 17,22 
Et Chloride Electrical Storage Syndicate, 89, Victoria-street, London, 8.W..... 11 


Davy Electrical Construction Co., 15, Victoria-street, Westminster, S.W, .. Clarke, Chapman & Co., Newcastle-on-Tyne, & 50, Fenchurch-st., London, E. O. 10 
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8.W. Works: Erith, еп 6 6 „ „ „6 „„ „6 „„ „ „66 ео е 2 2 6 6 „ „6 „ 6 %% % „ „„ = 9069990 @eenerne 88 Finsbury-pavement б, vw-ee(000000900998060000€6€06€00909000900 C9 ов $059 9950905095009 $2 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, Crompton & Co., Mansion House-bufldings, London, корада Chelmsford. 17,22 
Queen-street, London, E. C., and Branches 30 Davy Electrical Construction Company, 15, Victoria-st., Westminster, 8, W.. 
General Electric Со.,69, 71 & 88,Queen Victoria-st., London, E. C.; &Salford.. 98 | Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
Holmes (J. H.) and бо, Newoastle-on-Tyne; and 17, Soho-square, London, W. 4 |. B.W. Works: Erith, Kent ba NV v РОНА Ff e 
Johnson & Phillipa, 14, Union-ct., Old Broad-st.,London ; & Chariton, Kent. 1, 16 Eleotrical Power Stor. Co., 4, Gt. Winchester-st.,London,E.0.; & Millwall, E. 88 
Laurence, Scott and Co., Gothic Works, Norwich ......................-... 2 Henl -T)Tol, WorksCo.,27, ne, Cannon don, XN. Woolvioh 1 
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ELECTRIC BELLS. 
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Sax (Julius) and Co., Eagle Works, Coldharbour-lane, Camberwell, S.E. .... 94 


Siemens Bros. & Co., 14, Queen Anne's-gate London 8.W.;& Woolwich, Kent 6 


Brush Electrical eering Oo., 49, Queen Victoria-street, London, Е.О... 81 
Bumsted and Chandler, Cannock Chase Engino Works, Hednesford,Staffs... 8 
Clarke, Chapman & Оо. Gateshead-on-Tyne; & 60, Fenchurch-st., London 10 
Orosale Pros Ое Manchester; and 10, At. Bride-st, London, E. O., 14 
Co., Co d 78, Queen Victoria-st., London, E. d. 23 
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pine теср London, E. C., and Brancheg ............................... 80 | EXPANSION SHEETING AND RINGS. W 
General Co., 60, 71 & 88, Queen Victoria-st., London, E. O., & Salford, 28 | United Asbestos Company, Dock House, Billiter-street,London, I. O.., 
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NON-CONDUCTING COMPOSITION. 


House's Electric Cement Co., Vauxhall-road, Liverpool ................. ex 2 
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OIL FILTERS. 


General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E.C. ; 
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_ Edison and Swan United Electric Light Company, алуан ЫШ, 36-87, 
pete ато London, Е.С., and Branches .... 

General Electric Co.,69,71 & 88,Queen Victoria- st., ‘London, E.O. ; & 'Baltord 
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Doulton and Co., Lambeth, London, S. E. — k oo anso a an a a os оа 
SUPPLIES FOR CABLE ӨНІРӨ. 

Duncan, Wallet ласо, mn fenchurch-street, овоо, 
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Johnson & Phillips, 14, Vaton-ot Old Broad-st.,Lo 
SURFACE CONDENSERS. 
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TECHNICAL CLASSES. 


ENGINEERING AND CHEMISTRY. 
CITY. AND GUILDS OF LONDON INSTITUTE. 


SESSION 197.98. 


1 THE COURSES OF INSTRUCTION at the Institute's Central, Nehmen! 
C e (Exhibition-road) are for Students not under 16 years of hose at th 

Institutes Technical College, Finsbury, are of an Interm fate Grade for 
Students not under 14 years of ag». The ENTRANCE EXAMINATIONS to both 
Colleges аге held in „ and the Sessions commence in October. Particulars 
of the Entrance Examinations, Scholarships, Fées and Courses of Study, may be 
op ned from the respective Colleges, or from the Head Office of the Institute, 

m College, Basinghall-street, R. C. 


CITY AND GUILDS CENTRAL TEOHNICAL COLLEGE 
(EXHIBITION-ROAD, S. W.) 

А College for Higher Technical Instruction for Students not under 16 preparing to 
become Civil . or Electrical Engineers, Chemical and other Manu - 
facturer, an . Fees for a full Diploma Course, £25 per annum. Professors: 
Civil and 1 Engineering W. C. UNWIN, F.R.8., M.Inst.C.E. 

Physics and Electrical Engineering .. W. E. AYRTON, F.R.S., Past Pres. Inst. E. E. 
Chemistry ii .. H. E. ARMSTRONG, Ph D., LU.D., F.R.8. 
Mechanics and Mathematics .. .. О. HENRICI Ph.D., LL. D., F.R.8. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(UEONARD-STRBET, CITY-ROAD, E. C.) 

Provides Courses of Intermediate Instruction for DAY STUDENTS not uuder 14 
years of age, preparing to enter Engineering and Chemical Industries. Fees, £15 
perannum. Professors :— 

Physics and Electrical Engineering. He 
Mechanical же ад. а Машааны ce 
Chemistry .. к 


R. P. N60 D. Sc., F. R. S. 
W. R. DALBY, M. A., B.Sc., M. I. M. E. 
R. MELDOLA, F. R. S., F. I. G 


City and Guilds of London Institute 
Gresham College, нал e Е.С. 


HERIOT-WATT COLLEGE, EDINBURGH. 


F. GRANT OGILVIE, M. A., B. Sc., F. R. S. E., PRINCIPAL. 


DAY CLASSES—SESSION 1897-98. 
Ihe SESSION extends from TUESDAY, 5th OCTOBER, 1897, to FRIDAY, 
3rd JUN E, 1898. 

These Classes provide Courses of Study rre over one or more years, suitable 
for students who have previously passed . the curriculum of a secondary 
school. The principal Courses are: Physical and Chemical, Mechanical Engineer- 
ing and Electrical Engineering. There are also Classes in French, German, 
Drawing and Practice of Commerce. 

Class Kees from #1. Is. to £4. 4s. Session Fee, £10. 103. 

There is also E. Preparatory Course of Instructjon for Agricultural Students. 
Bession Fee, £5. 58 

An Extract from the Calendar of the College, giving particulars of the Day 
Classes, and of the various Appt ences. Laboratories and Workshops available for 
instruction, may be had on application to the Librarian, at the College, or to the 
Treasurer of George Heriot’s Trust. 

DAVID LEWIS, Treasurer. 


Treasurer's Chambers, 20, York-place, 
Edinburgh, 14th J uly, 1897. 


UNIVERSITY COLLEGE OF NORTH WALES, BANGOR. 


ELECTRICAL ENGINEERING. 
Professor ANDREW GRAY, LI. D., F. R. S., will begin in October next a systematic 
1 еы STRUCTION in ELECTRICAL MEASUREMENT and PRACTICAL 
The Physical Laboratory is fally equipped with a Compound Steam En 
roved modern M 


Dynamos, Transformer, Secondary Battery, and ае дом porre 
in fee par malp for all branches of Electrical En 
rannat fees at the rate of £1. 1s. per term for EIE boui per week. 
ition fee for all College Lectures for the Session, £10. 
cations for Calendar, Prospectus and general information to be made to 
J. E. LLOYD, M.A., Secretary and Registrar. 


Appt 


JOHN WATNEY, Hon. Secretary. 


| TECHNICAL OLASSES. — | 
UNIVERSITY COLLEGE, LONDON, 


ENGINEERING AND ARCHITECTURAL DEPARTMENT, 
Assisted by Technical Education Board of London County Council and by the 
Carpenters' Company. 
SESSION 1897-8. 

THE COURSES OF INSTRUCTION- IN MECHANICAL, CIVIL AND ELEC- 
TRICAL ENGINERRING AND ARCHITECTURE commence on OCTOBER 5th. 
They are arranged to cover periods of two and three years. 

Particulars of the Courses, of Entrance Scholarships, of the Matriculation 
Examination, and of the Fees, may be obtained from the Secretary. 

PROFESSORS :— 


"Mechanieal Engine ..... . T. Hudson Beare, M. I. C. E. 
Electrical asmenine SER J. A. Fleming, F. R. S. 

Civil Engineering. І. F. Vernon Harcourt, M. I. C. k. 
Architecture... T. Roger Smith, F. R. I. B. A. 

Phgsles e G. Carey Foster, F. R. S. 
Chemistry ........... ........ W. Ramsay, F. R 8. 

Applied Mathematics ........ К. Pearson, F. R. S. 

Economic Geology gg 11 q: Popre F. RS. 
Mathematics...............0.. „ F. R. S. 


The new wing of the College, opened by Б. г И Duke of Connaught in May, 
1893, contains spacious mechanical and electrical engineering laboratories, work- 
shope, drawing office, museum and lecture theatres. 

laboratories are fitted with all the best app'lances for practical work, and for 
research work of ihe most advanced character. 


— 


SOUTH-WEST LONDON POLYTECHNIC INSTITUTE, 
MANRESA ROAD, CHELSEA, S.W. 
(Near Chelsea Town Най. „ stations, South Kensington, Sloane- 


square a Gloucester-road ) 
Principal—HERBERT TOMLINSON, B.A.(Oxon), Р.В. В. 
TECHNICAL DAY COLLEGE. 
NEXT SESSION COMMENCES SEPTEMBER 28, 1897. - 


Students can either take a complete two years course of Mechanical Engineering; 
Electrical Engineering or Applied Chemistry, or they can be fally prepared for the 
Matriculation, Intermediate Science, Preliminary Scientific, Bachelor of Science, 
and Doctor of Science. Examinations of the University of London. 

Fee £15 per annum (fòr a oomplete course of 83 hours per week). Boardera 
received at an extra inclusive charge of 21. 5s. per week. 

Students unable to follow & complete courae can confine themselves to one or 
more subjecta. Prospectus (prio Id., per post Tu can be obtained from the 
SEORBETARY. 


UNIVERSITY COLLEGE, NOTTINGHAM. 


SESSION 1897.98. 


The SESSION OCTOBER 11th. 
. COURSES of INSTRUCTION are arranged in the Departments of (1) Language 
and Literature, С) сеш and Metallurgy, (3) Natural Sclences, (4) Mathematics 
and Physics, (5 ia bapa (6) Agriculture. 
The various ries and Workshops are fully equipped. ; ШЕ 
ра оо for 00 University Examinations. 
Prospectuses may be had from the SECRETARY. 


OWENS COLLEGE, VICTORIA UNIVERSITY, 
MANCHESTER. | 


5 DEPARTMENT. 


COMPLETE INSTRUCTION із given to Students preparing for the Electrical 
Profession. The Dynamo House is ily y equipped with Direct and Alternate-Current 
Dynamos, Moto ig ok &c, Spe courses of lectures are delivered, 
{uclading one on Dynamo 
Full partioulars ot the Courses of Instruction qualifying for the Degrees of the 
Victoria University will be forwarded on application. 


The SESSION commenoes on Tuesday, OCTOBER 5th. 
: SYDNEY CHAFFERS, Registrar. 


Classified Index to Electrical Trades.— Om 


TRANSFORMERS. ран 
Brush Electrical Engineering Co. 49, Queen Victoria-street, London, Е.С. 
ed M and еа Co., 186-155, e London, W. O.; 

Coven з ооооооооео оо reeves 

Crompton & 8.1 Mansion House- buildings, ‚ London, Е 3 & Cheimsford. 17, а 
Easton, Anderson & Goolden, Broad Sanctuary Chambe road Sanctuary, 
Edison & Swan United Мо Light Gon ai ings, 85.8; 

son wan 0 om E swan-buildi 86-87 

Qneen-st Loudon, E. C., and Branches pany, e кы ; 

General Electric Co., 69, 71, &88,Quoen Victoria-st. , London, E.C;& SaMord 93 
Johnson & Phillips, Te Uniono. Old Broad-st., London; & Chariton, Kent 1, 16 

' Siom Bros & Co., 12 12, Qu 5 London. B. W. & Woolwich 6 

ens een's e' ondon. ; 

TRAVELLING ORANES. : : 
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8. W. Works: а 262 6 „ „ „„ эе „ „„ „ „6 „66 6 „ 6 „ „ 0 2 %%% % %% 0 „ 66 ое 88 
Gilbert Gilkes and Co. d е (EE EE EE] C08 68 9,0 64 0 6 64 64 022 88 6.4689 082 0.8 0 O 6 GO 0. ] 
Gunther (W.) & Sons Кем: Oldham Err 17 
Howes, 8., 64, Mark-lane, London, R. C. cece ce cere enin 


TURNERS (ivory and Hard Wood). | 
Bonnella and Son, 58. Mortimer-st., W.; and 42-43, Kirby-et., London, E. C. 8 
UNDERGROUND MAINS. 
. в Cabe and Construction Co., 90, Cannon-street, London; каш 10 
Johnson Phillipe. 14, Union- ot. , Oid Broad - at., London; & ‘Chariton, Kent 1,16 
VAOUUM TUBES. 
Bonnella (Н. D.) and Son, 58, Mortimer. street, London, W.. ere EP 
Edison & Sway Unite’ Electric Light Company, Ediswan Baildings, 86 & 
87, Queen-street, London, E. C., and Branches EN adiens 
Wilhelm & Oo., 11 & 12, Westmoreland ; “bldgs., J Aldersgate-st., London, E.O. 


VENTILATING. 
Blackman 


| VOLTM mag, 


80 
8 — — MAOMIN 
Ventilating Company, 69, Pore-street, London, EO. neu 9 WIRING. “Mane and Coulson, 47, Kiag-etreet, Milo Rad, Glasgow ....- 


РАСИ 
Оғо n & Co., Mansion House-buildings, London, E. C.; & Chelmsford. 17,21 
Be & 8, n United Electric Light Company, Ediswan Buildings, 86 & 

87, Queen-street, London, E. C., and Branches . 
Evershed and V. olea, Woodfield Works, Harrow. d., London on, W.... -— BL 
General Electric 69, 71 & 89, Queen Victoria-st., London, E. C.;: & Salford 23 

14, Union-ot., Old Broad-st., London & Charlton, Kent 116 
Nalder Bros. an „ 16, Red Lon street, Clerkenwell, London, E. 85 jas 
Nalder Brothers & Thompson Queen-atreet, Cheapside, London. Е.С, .. аз 
Paul, R. W., 44, 1 and Great N London, E. CC. 
Pitkin, J., 56, Hed Lion-street, FV F 
Richard, А Paris 
Siemens Bros. 


LOANITE. 
мы India Rubber О. Co. (F. Winter), 138, London-wall, London, Е.С. 


Moseley (D,) and Sons, Ohapel Field Works, Ardwisk, 
WIRE ш (боого d Unoovered) hb, l8 
ted Ire Co., Preston „ ¶ꝙũõB,j ü eee ee eee eee „eee ese. 

Connolly . Manchester. ageng: : C. F. Que eee 
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Lon E.C.. ооооооовоооаовооо оо оэ 
Edison & : & Sean nited Electric Light Com any, Ediswan Buildings, 86 & 
HOA rb чаас n Ente. W. J. 68 1... оз „ вө 
Felten and Gulileaume-Zole Agen 


W. F. Dennis and Oo, $8, Billiter-st., 


_ T 5 S P E. S ands 


London eceeerete 68. 69. e96000902000000*96000002000909000090000090905900500200009 00 000000000 в 4 060060002060 006 
Generel Electric Co 10 69, a & 88, Queen Victoria-st., London, C.; ord 
Glover (W. I and Co ter; and 39 Viotoria at. London 
Henley's (W. T. Тане Works Oo, lane, N. Woolwich 
Johnson & 14, Union- ot., Gid ii, Martin’ London; 4 Chariton, Kent 1, 
London Electric Wire Co., P ouse-yard, Golden-lane, on. E. C. 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8. W.; and Woolwich 
Tera Manufacturing Eo Houby, near ме 3 and 11, Queen 

ictoria-street, London, . e$ v *"o9-009080€90000 09,9 9090 0488204 94 
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ohnen Phillips, 14, Union-ot, Old Broad-st..London; & Charlton, Kent ыв 
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CAUTION. | 
р | и ш Ш | 


that it is the intention of the Proprietors of ** The 
Electrician " Electrical. Trades’ Directory and 
Handbook to cease the issue of that publication. 


A REWARD of £10 


will be paid for information leading to the conviction of 
the person or persons who have given curreney to this false 
statement. | | 

The well-known Blue-Book will be issued as usual at the 
end of January next, and there is not the remotest probability 
of its discontinuance. 

The success achieved by this work is extremely gratifying 
to all concerned in the heavy work of its compilation and 
nm GEO. TUCKER, Publisher. 


1, 2 and 3, Salisbury-court, Fleet-strect, London. 


NOW READY. 


Demy Svo. Fully Illustrated. Price 6s., post free; Abroad, 68. 64. 


THE POTENTIOMETER AND ITS ADJUNGCTS 


(A UNIVERSAL SYSTEM OF ELECTRICAL MEASUREMENT). 
By W. CLARK FISIIER. 


Electrical testing may be said to have passed through two stages. First, that which may be called the clementary, in which first principles 
were evolved ; secondly, the adaptation of the same to the needs of the telegraph and cable engineer. But with the advent of electric lighting 
and other undertakings, such testing might be said to have passed into the third or practical and commercial stage, where large quantities have to be 
dealt with, and where the old order of thinga changeth. The engineer or practical man demands that he shall be shown results quickly, plainly and 
accurately with a minimum of trouble, understanding, and consequently “ Time,” and on that account prefers—like all good mechanics—to have one 
good instrument, which, once understood and easily manipulated, can be used in a variety of ways to suit his needs. 16 is to this fact undoubtedly 
that the “ Potentiometer method of measurement owes its popularity. Its accuracy is rarely, if ever, impugned. Measurements made by it are 
universally accepted amongst engineers, and it might be well termed a “universal” instrument in “universal use. 


OF ALL BOOESELLERS AT HOME AND ABROAD, OR DIRECT FROM 


"THE ELECTRICIAN " PRINTING AND PUBLISHING CO., Limited, 1, 2 and 8, Salisbury Court, Fleet Street, London, R.C. 


—  — MÀ —— MÀ  P———À— ua €  — M 


Price 1s., post freels.3d. Annual Subscription, 128. Od. post free, abroad 14s. 


“THE ENGINEERING MAGAZINE: 


An American Monthly Periodical, having an extensive sale and containing popularly-written critical articles on Electrical Engineering and Social 
Subjects by leading writers, 
CONTENTS OF THE JULY IGBUE (No. 4, Vol. XIII.). 
THE ша aN A MARINE CARRYING-TRADE—John Codman. A Th MM RELATIONS OF THE STEELSKELETON BUILDING — 
F. H. Kimball 


THE PARIS D THE BUILDING OF TEMPORARY STRUCTURES— А mball. 
. H. Statham. ! GROWTH & DEVELOPMENT OF THE STEEL RAIL IN AMERICA H. G. Prout. 
CHARACTERISTIC AMERICAN METAL MINES—Titus Ulke. ELECTRICITY IN THE MODERN MACHINE SHOP—Louls Bell. 


CAUSES AND PREVENTION OF WATER FERMENTATION —8amuel McElroy. THE ECONOMY OF THE MODERN ENGINE ROOM — Edgar Kidwell. 
THE PATENT SYSTEM AS A FACTOR IN NATIONAL PROGRESS—W. C. Dodge. | THE BUSIEST CANAL IN THE WORLD—W. P. Kibbee. 


Тнк ENoiNEERING Magazine is profusely illustrated and forms a handsome six-monthly volume. A complete Index to the Contents of the 
agazine from the Commencement will be forwarded post free on request. 


A Specimen Back Number will be forwarded on receipt of Gd. to defray postage, &o. 


European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd 
. . SALISBURY COURT, FLEET STREET, LONDON, . c. 


THE ELECTRICIAN, JULY 23, 1897. | — xxi 


Books for Electricians & Electrical Engineers 


BOOKS ON THE ELECTRICAL TRANSMISSION OF ENERGY. 


MOTIVE POWER AND GEARING FOR ELECTRICAL 
MACHINERY. By E. Tremlett Carter, C. E., M. I E E., F. R. A. S., F. P. S. 
(ош ). 660 pages, 200 Illustrations and over 80 "Tables of Engineering Data. 

2s. 6d. post free, abroad 13s 

ELECTRIC MOTIVE POWER. By Albion T. Snell, A. M. I. C. E., 
M. I E. E. Over 400 pagon, nearly 250 Illustrations 108. €d. 

* ELECTRICAL TRANSMISSION OF ENERGY. By A. 
hae ош 586 Pages, with 9 Folding Plates and numerous Iilustrations. 

| пе 

ELECTRIC POWER TRANSMISSION. By Dr. Louis Bell. 118. 

T. C. 


THE ELECTRIC MOTOR AND ITS APPLICATIONS. B 
Martin and J. КЕ (тїш an Appendix on the Development of the Hlectric 
Motor since 1888, by Dr. Louis Bell). Third edition. Quarto, 315 pages, 353 
Illustrations. 188. 6d. post free. 

TRANSFORMERS FOR SINGLE AND MULTIPHASE 
pet peta ae By Gisbert Kapp. Translated from the German by the 

uthor А 


ELECTRIC TRANSMISSION ОР ENERGY, AND ITS TRANS- 
FORMATION, SUBDIVISION AND DISTRIBUTION. By Gisbert Kapp. 
Fourth Edition, 10s. 6d. 

POLYPHASE ELECTRIC CURRENTS AND ALTERNATE 
CURRENT MOTORS. By Prof. Silvanus P. Thompson, D. So. 12s. 64. 


| ON THE DEVELOPMENT AND TRANSMISSION OF POWER 


FROM CENTRAL STATIONS. By Prof. W. C. Unwin. 10s. nett. 
ELECTRIC TRANSMISSION HANDBOOK. By F. P. Вай& 48. 64. 


ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Edited by Allgemeine Electricitite Gesellschaft, Berlin. 12s. 6d, 


\ 
\ 


| 


i 


ON THE CALCULATION OF NETWORKS FOR DISTRIBU. : 
TION OF POWER BY CONTINUOUS AND ALTERNATING еы: 


Ву Н. Cohen. German edition, Is. 9d. 


UNTERSUCHUNGEN UBER DIE AUSBREITUNG DER 
ELEKTRISCHEN KRAFT. By the late Dr. Н. Hertz. 7s. 


WORKS ON ELECTRIC TRACTION. 


MOTIVE POWER AND GEARING FOR ELECTRICAL. 
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as secondary standards in the manner proposed the result can 
hardly prove satisfactory, for if the lamps are under-run 
colour difficulties are introduced, while if they are run at 
normal candle-power their brilliancy is likely to deteriorate 
with time. In any case secondary standards should be 
frequently compared with the e and this would generally 
be inconvenient. 

The part of the Report which deals with the photometer 
and the method of testing will not arouse any adverse criticism, 
and most people will agree with the recommendation made in 
reference to the specification of glow lamps that, in so far as 
the conditions of commercial testing allow, the normal 
standard incandescent lamp should be rated in terms of its 
mean spherical candle-power. This truly deplorable phrase is 
used by everyone to indicate the only really important charac- 
teristic of the light of a lamp, viz., the total quantity of light 
given out by it. The candle-power of a lamp, and the total 
light it gives out, involve quite distinct ideas, although one 
quantity can be measured in terms of the other. Probably 
the suggestion made in the Report of estimating glow lamps 
by their candle-power in a direction at 45deg. from the axis 
of the lamp, is as simple and practical a plan as can be found 
at present, and is to be recommended on this account. But 
it is not a satisfactory solution of the problem. 

This question of the best mode of specifying the light of 
а lamp is an important one, and gives rise to ideas which as 
yet have received very scant attention. There seems to be 
a general notion that the more uniformly a glow lamp dis- 
iributes its light the better the glow lamp. Thus in this 
Report it is stated “ tlie ideal distribution of light would 
be а uniform spherical one, except in so far as the socket 
might prevent.“ We fail to see any great advantage in 
such а distribution. "The object of lighting is to illuminate 
fairly uniformly the place lit up, and this is not ensured 
by using lamps radiating light equally in all directions. In 
the case of an arc lamp, for instance, it ів a positive advantage 
that the candle-power in a direction inclined about 45deg. to 
the carbons is greater than that in other directions, since it 
results in a more uniform distribution of light on the ground 
in the neighbourhood. For interiors, where glow lamps are 
used, the ceilings and walls receiving the upward rays of the 
lamps reflect nearly all the light downwards again, and ensure 
& fairly uniform distribution, however irregularly the glow 
lamp itself may scatter its rays. In fact it is debateable 
whether there is any real advantage or importance in 
the manner in which a glow lamp distributes its light. 
People have got into the habit of using the word candle-power 
to indicate two quite distinct matters. When it is stated that a 
certain lamp is of 16 c. p., the idea conveyed to ninety-nine 
persons out of every hundred is not one of candle-power at 
all, but of the quantity of light given out by a lamp of normal 
type and designated as of 16 c.p. Most people would consider 
themselves defrauded if, after asking for a lamp of 100 c.p. 
they were offered a 5 c.p. lamp which by some projector 
arrangement of lenses and mirrors gave off 100 c.p. in one 
direction. Yet they would have got all they asked for. The 
fact is that when a lamp radiates light fairly uniformly, ita 
candle- -power conveys a good notion of the light it gives out, 
while if its radiation is irregular the candle-power generally 
conveys a false notion of the quantity of light. This is a poor 
reason for advocating the manufacture of lamps in such a way 
that their radiation is uniform, but it is the best reason that 
can be given. At present electricians and others seem unable 
to measure light except in terms of candle- power. Nothing 
else can excuse the invention of the expression mean 
spherical candle-power.“ 


Who would dream of calculating 


the mean spherical output of the jets from a water-cart in 
order to get at the quantity of water spread over the road ? 
In this case, as with glow-lamp lighting, the two important 
factors to consider are the amount of water or light delivered, 
and the surface on which it is spread. In the case of glow 
lamps uniform radiation is of no importance, for the diffusion 
caused by walls and ceilings assists to make the distribution 
uniform, and ensures its being so if the lights are at all well 
distributed in the rooms. It is, in fact, far more important to 
place the lamps judiciously about the room than to secure 
lights radiating uniformly. 

To continue to measure quantity of light in terms of а. 
power seems а mistake, as it must tend to preserve the present. 
confusion. Moreover, if it is strictly carried out, it is hardly 
likely to be popular. The mean spherical candle-power of а 
16 c. p. lamp will. not generally be more than 10 m. s. c. p. 
Will makers of the lamp be willing to call it a 10 c.p. lamp, 
or will they persist in calling it а 16 c.p. lamp? What has 
happened in the case of arc lamps? Here the maximum 
candle-power was invariably chosen as the candle-power of 
the lamp, and it is now a tradition that а 10 ampere arc gives 
out 1,000 c.p., and whether it does so or. not, it is always 
advertised to do so. The fiction is now so generally recog- 
nised that it is usual to specify arcs by the current they are 
intended to take, and to leave the candle-power to settle itself. 
There is indeed something to be said for adopting a similar policy 
with glow lamps, by specifying only the voltage and watts; 
leaving the competition of makers to settle the candle-power, 
and light given out. The measurement of the quantity of light 
given out by а lamp is not an easy matter, but it does not in- 
volve a great number of measurements, such as are necessary 
to determine mean spherical candle-power, and the difficulties, 
such as they are, could, we believe, be overcome provided the 
great obstacle could be removed. This obstacle does not 
consist of the measurement itself. It is the fixed opinion 
that exists that the measurement must be given in terms of 
candle-power. 


. REVIEWS. 
—  — 
Power Distribution for Electric Railroads. By Lovis BELL, 
Ph.D. (New York: Street Railway Publishing Company.) 

The secret of American progress in the mechanical arts, and 
{һе cause of the rapid advance made in every new development, 
lies in the mental attitude there assumed towards new 
inventions. The American asks will it work ? and to answer 
this puts it to work, leaving the question as to whether it will 
pay to be found out later. The Kuropean, and particularly 
the Englishman, asks will it pay? and not till this is settled 
to his satisfaction will he try if it will work. This fact is 
forcibly illustrated in the question of electric power dis- 
tribution. Whilst in Europe, before any practical work was in 
existence, the whole theory of distribution was being thought 
out, to see if it would pay, in America they have been so busy 
working that now only is scientific distribution receiving the 
attention it requires in order to ensure financial success. The 
book before us has underlying it (perhaps nowhere put in 
direct words) a feeling that the crux of the future of electrié 
railroads lies in the cost of distributing electrical energy. 
With all its advantages for urban services, if the suburban and 
main line work is to progress, present.methods must have 
greater detailed attention, and possibly may have togo altogether. 


The author opens with general considerations as to distributing 


power, and shows how the moving loads of an electrical rail- 
road may be reduced to average loads at certain points, and 


with this averaging how the necessary conductor . may be 


calculated; he also elucidates and illustrates the important 


principle that the best situation for the power station is at 
the centre of gravity of the load; or, in other words, that the 
‘sum of all the values of the electrical load at each point 
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ultiplied by its distance from the station should, be zero, 
ue regard being given to algebraic sign as to direction from 
the station. In this connection it may be useful to bear in 
mind the ingenious’ instruments designed by Helberger for 
determining the section of conductors and proper position of 
feeding centres, by the mechanical manipulation of weights 
on wirés and levers, an instrument based on the principles 
above enunciated. Dr. Bell next considers the return circuit 
at considerable length, and lays great stress on the value of 
the iron rail circuit, and strongly advocates concentrating 
attention thereon, his conclusion being that the proper solu- 
tion lies in the continuous rail system, with which or with 
very good bonding the rail return may be made to have a 
resistance only about 80 per cent. of the same length of 
overhead line. E M l 

A chapter on Direct Feeding Systems and the proper 
method of calculating feeders is followed by one on Special 
Methods of Distribution," including the booster system, in 
which a series-wound dynamo is placed in series with the 
feeder to give a pressure equal to the fall of pressure in the 
feeder, which is only economical so long as the work supplied 
by it per day is equivalent to not more than three hours at 
full load, after which the conductor ought to beenlarged. But 
better still are methods of raising the distributing pressure, such, 
perhaps, as by the use ofa three-wire system, the out and return 
trolley wires being the outsides and the rail the intermediate 
wire, with other combinations for particular cases. It is in 
this chapter that Dr. Bell really begins to let us see what we 
must prepare our minds for. He pleads for raising the pressure 
to 750 or even 1,000 volts, with motors in series if necessary, 
showing how “ terribly uneconomical '' is the existing practice 
as applied to suburban and interurban lines. For more 
extended work sub-stations must be provided to which the 
power can be taken at high pressure, either by continuous or 
alternating current, and converted to the line pressure; and 
Chapters V. and VI. deal with this question in its varied 
aspects, it being noted that generally at a distance where a sub- 
station will pay at all, it will not pay with less than 5,000 
volts, and 10,000 is more of the order required, and these 
considerations bring in the important question of the line and 
its insulation. | 

Chapter ҮП. is perhaps the most important in the book. 
From what has gone before, the reader will have surmised 
that if these higher pressures are to be realised, the alternating 
current will play its part, and in this chapter Dr. Bell declares 
unhesitatingly for the alternating motor. We must leave the 
reader of his book to follow his explanations and arguments; 
suffice it to say that in his view it is“ entirely practicable to 
produce even now a motor for monophase circuits entirely 
capable of doing railway work successfully and economically," 
and that at all distances and losses a good alternating 
system would be in the front rank, and excepting at very 
moderate distances would easily lead.” If this is the final 
word on the result of so many thousand miles of electric rail- 
road experience in the New World, we may yet see that 
American materials and standards do not become the European 
models. Dr. Bell further develops this point in his last 
chapter on Fast and Heavy Railway Service." He even 
suggests as a probable solution“ for main line railways a 
10,000-volt trolley line, with transformers on the locomotive. 
The author certainly has placed before engineers a book 
demanding careful study and stimulating much thought. As 
he rightly says in his preface, ** The art of correctly designing 
systems of distribution requires, more than anything else, 
skilled judgment and infinite finesse ; it cannot be reduced to 
formule in which these terms do not enter as variables.” 


Tho author has given us the data on which to base our judg- 


ment, he has pointed out the position reached, he has boldly 
indicated the direction in which the future lies, and we doubt 
whether an engineer can be found who would not feel that he 
had profited by a study of this book. 


Metodi e Strumenti di Misura della Diferenza di Fase fra due 
Oorrenti Alternative. By Riccarpo Arno, Engineer. (Turin, 1897.) 
The name of Signor Riccardo Arno is known to electricians 
in connection with his discovery of the rotations of dielectrics 
n а revolving electrostatic field, and as an investigator. of 


dielectric hysteresis. He was also associated with the late Prof, 
Galileo Ferraris in his investigations of the rotatory magnetic 
field. He may therefore be. regarded. as an authority upon 
questions involving the phase-relations of alternate currents: 
The little work of 56 pages now before us comprises, in fact, 
pretty much all that is known about the measurement 
of phase-differences. The optical methods of measuring 
differences of phase between two alternate currents are probably 
known to most of our readers. Their fundamental principle 
consists in using each current to set up vibration of 
a. mirror which reflects a ray of light, and the two vibrations 
being combined at right angles to one another by successive 
reflexion, the reflected beam describes an ellipse from the 
dimensions of which the phase-difference is easily calculated. 
Amongst the instruments’ described there is one, hitherto 
unpublished, the invention of the lamented Ferraris, for the 
graphic inscription of this ellipse. Another phaseometer, the 
invention of the author, is a neat variation upon the three- 
electrodynamometer method of Blakesley. He also describes 
an ingenious tangent phaseometer, in which the principle of 
the rotatory field is applied to a modified Siemens electro- 
dynamometer. Some of the instruments used as synchronisers 
are described at the end of the book. Brief mention is made 
of the electrochemical methods: of. inscription of wave-forms, 
which in some cases afford means of determining phase- 
differences, but the space allotted to this part of the subject 
is meagre. The work will, no doubt, be useful for reference, 
and it is very well printed. 


FORM ees eee 


STANDARD CANDLE-POWER OF INCANDESCENT 
p LAMPS.* 


BY DR. LOUIS BELL. 


The task that your committee undertook was to draw up a suitable 
specification for a standard incandescent lamp and to devise a proper 
method for the commercial application of this standard. This 
problem divides itself into the three following heads: 

I. The determination of a standard of light and the method of 
applying it under commercial conditions. 

I. The specification of & direct, simple and rapid method by 
which the members of this association and other users of incandes- 
cent lamps can apply such a standard of light to the testing of com- 
mercial incandescent lamps. | 

III. The specification of a normal standard of luminosity, to 
which commercial incandescent lamps shall.adhere. 

I. The first task was the selection of a primary standard of light 
to serve as the basis of operations, proper apparatus and methods 
for its utilization for the purpose in hand. There are in use as 
primary standards of light a considerable variety of sources of light, 
to wit: Two standard candles, English and German; three standard 
lamps burning definite substances. under definite conditions, the 
Carcel lamp, the Harcourt Pentane lamp and the Hefner-Alteneck 
amyl acetate lamp ; one standard gas light, the Methven, and, 
finally, the Violle platinum standard, one square centimetre of 
platinum at its point of solidification. In addition, there are more 
or less desirable forms of photometer. | 

Even assuming a standard light and method, the comparison of 
an incandescent lamp with it may be under all sorts of conditions 
and at all sorts of angles. 

In this state of affairs your committee requested the co-operation 
of the American Institute of Electrical Engineers, and, through 
the courtesy of the council, the problem was referred to the Com- 
mittee on Units and Standards.. The following determinations 
were presented by that body, in which your committee, having dis- 
cussed the matter in joint conference, concurs : 

A. The Hefner-Alteneck ашу] acetate lamp is recommended as 
the primary standard, it being, on the whole, the most reliable and 
uniform. It possesses the additional advantages of having been 
subjected to most exhaustive tests to determine its behaviour under 
different conditions, and of being readily obtainable in standard 
form from an authoritative source. 

B. The Lummer-Brodhun photometer screen is recommended as 
being well suited, from its great sensitiveness, to exact and refined 
determinations. 

C. It is recommended that in testing incandescent lamps by 
these means the lamps be revolved on a central axis at the rate of 
about two revolutions per second. This process gives the mean 


* Report presented by the committee at the Convention of the National 
Electric Light Association at Niagara. | 
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luminosity in the plane of revolution without a multiplicity of 
measurements. 

D. It is recommended that, in so far as the conditions of com- 
mercial teating allow, the normal standard incandescent lamp be 
rated in terms of its mean spherical candle-power. ` | 
. 16 now became the task of your committee to put these recom- 
mendations in such concrete form as would most directly render 
them useful to the members of this association and others interested 
in the everyday work of testing lamps. | e a 

For easy and accurate photometric work it is highly desirable 
that the lights compared should be of nearly equal colour and 
intensity. The Hefner-Alteneck standard is of about 1-с.р., and 
has a slight orange cast, so that while giving very precise results 
in careful hands, it is somewhat inconvenient for rapid com- 
parisons. Your committee, therefore, recommend the use of the 
Hefner-Alteneck standard to prepare secondary standards for com- 
mercial use. These standards should be incandescent lamps of 
uniform shape, construction and character, standardised with the 
greatest attainable exactness, and suitable for direct comparison 
with commercial lamps. In testing lamps by these secondary 
standards, the above-mentioned photometer screen being rather 
difficult of manipulation for rapid work, we recommend a form 
of photometer designed specifically for use in connection with a 
standard method of measurement hereinafter described. 


. Toavoid the complication incident to spinning both the secondary 
standard and the lamp being tested, we advise placing on the 
socket of the secondary standard a definite mark showing the 
direction in which the directly given light is exactly equal to the 
mean determined by риш. By placing this mark towards the 
photometer screen and in the plane of the photometer bar, only 
the lamp under test need be spun. 

It is obvious to your committee that the common rating of 
incandescent lamps by their mean horizontal candle-power is 
objectionable, and should not be continued. In the first place, as 
incandescent lamps and other lights are practically placed, one is 
invariably below them, and hence, if their axes are vertical, below 
the principal plane of illumination. If their axes are tilted we still 
get the full advantage of but a portion of this principal plane. 
Second, it is unfortunately only too casy to produce lamps in which 
the maximum light is only in the horizontal plane, but which in all 
other directions give decidedly poor illumination. Such lamps are 
practically of far less than their rated candle-power. 


The ideal distribution of light would be a uniform spherical one, 
except in во far as tho socket might prevent. In any ordinary 
position such a lamp would distribute at least half its light 
uniformly downward, where it would be of most use. In practice 
this cannot be readily obtained, but it is easy to produce a lamp 
that will give a fairly uniform distribution, at least below the plane 
of the socket when the socket is uppermost. Ratug lamps by mean 
spherical candle-power will strongly tend to produce lamps having 

uch a distribution. The measurement of mean spherical candle- 
power is, however, a very troublesome matter, and, even under the 
most favorable circumstances, is a slow process, not readily applied 
to commercial testing. Your committee, therefore, cast about for 
@ practical method of testing, such as would insure a good and 
useful distribution of light and would be casy to apply. In other 
words, how shall the light of а lamp be measured во as to rate it as 
nearly as practicable on its useful distribution of light? After 
looking into the distribution of light actually given by commercial 
lamps, your committee believe that the light given half-way 
between the vertical and horizontal planes forms the best simple 
criterion available. This can readily be measured by rotating the 
lamp socket down, with its axis inclined 45 degrees toward the 
photometer screen and in the plane of the photometer bar. This 
measurement gives а fair mean between the horizontal and vertical 
illumination, and in most commercial lamps is a tolerable approxi- 
mation to the mean spherical candle-power. Furthermore, it 
insures а good downward distribution of light, even in а lamp 
designed to meet this particular method of measurement. | 

Your committee are fully aware that no simple measurement сап 
truly calculate the effective luminosity of all forms of lamp, but 
recognizing that in the rapid commercial testing of lamps a single 
simple measurement is highly important, strongly recommend this 
one as most nearly meeting the necessary conditions. By this 
process of simplification we have reduced the measurement to be 
made by the use of incandescent lamps to the comparison of two 
nearly equal and similar lamps, of which only the lamp under test 
has to be revolved. Furthermore, in much commercial testing it is 
not necessary accurately to determine the candle-power of the lamp 
under test. In most cases it is sufficient to determine that it falls 
within certain definite limits prescribed for the normal standard 
lamp. Hence, it will generally not be necessary to make an exact 
setting of the photometer screen, but merely to observe the con- 
ditions existing when the screen is resting against stops in two fixed 
positions, one corresponding to the minimum permissible candle- 
power of the lamp under test, the other to the maximum. 


The actual process of testing would then be as follows: Having 


placed the standard lamp in its marked position, and adjusted the 
voltage to its normal value, the observer would then place the lamp 
to be tested in its socket and spin it, having first pushed the photo- 
meter screen against the stop. If the candle-power was all right on 
this test, he would pull the screen against the other stop and look 
again. The whole process need not take over fifteen to thirty 
seconds, according to the skill of the operator, and would show 
definitely whether or not the lamp fell within the standard limits. 
Your committee will in due season place in the hands of the 
secretary а full specification for the making and use of а simple 
photometer, designed to be used in the manner just indicated. 

We now reach the third portion of our task, to wit: the defini- 
tion of a normal standard to which commercial incandescent lamps 
should conform. At present there is much confusion on this matter 
and we feel that it must be reduced to terms at least simple an 
definite. It seems to your committee inadvisable at present to 
complicate the situation by introducing considerations of efficiency, 
life and variations of candle-power with life. Efficiency, the 
candle-power being known, is settled at once by the application 
of а volt and ammeter, and the matter of life may properly be left 
to the natural course of competition to settle. Variation of 
luminosity with time is a matter of importance, and, after a 
general and uniform standard has been promulgated, may properly 
be considered. For the present, however, your committee is of the 
opinion that attention should be confined to the adoption of a 
standard specification for light alone, and the production of suitable 
apparatus for testing the fulfilment of this specification. To this 
end we believe it best to rate commercial incandescent lamps by the 
illumination obtained when the lamp is spun with its tip inclined 
45 degrees from the vertical, toward the line of observation, and to 
specify the rating in candle-power, this being the most familiar 
measure of light and definitely legalised in some States. The ratio 
between the English standard candle and the Hefner-Alteneck 
lamp has been accurately determined by several experimenters, so 
that it is easy to pass from the latter to the former, thus avoiding 
the extreme unsteadiness when used directly. As a matter of 
manufacture it is very difficult to produce a lamp of a given voltage 
for an exact specific candle-power. Hence certain limits must be 
set, rather than a certain definite candle-power, and these limits 
should be so drawn as to meet both the conditions of manufacture 
and to ensure a reasonably close accordance with the rated intensity. 
For an incandescent lamp rated at 16-c.p. (oblique zonal as above 
indicated), 15-c.p. for the minimum and ер for the maximum 
afford limits fair to all parties concerned, and these your committee 
recommend. 

As to the method of procuring and distributing the secondary 
standards to be used with the photometric method already outlined, 
the following is desirable: Incandescent lamps of uniform shapes 
and in standard sockets, with filaments uniform in shape and sec- 
tion, in all respects unmarked, should be furnished by the lamp 
manufacturers to the Standardising Committee. These lamps 
should: then be properly aged and standardised at such voltage as 
may give precisely 16-c.p. with the greatest attainable precision, 
marked on the sockets with a reference line, numbered, certified 
and dated. They should then be turned over to the secretary 
for distribution at a price covering the cost of standardis- 
ing and handling. Your committee therefore rcommends: 
1. That the standard 16-c.p. incandescent lamp shall be 
a lamp which, when measured in rotation at about the rate 
of 180 revolutions per minute, with its axis inclined 45 
degrees, as herein specified, shall give not less than 14} 
and not more than 172 c. p., and that every 10 lamps shall average 
between 15 and 17 c.p. 2. That your committee shall be 
empowered to make suitable provision, with the consent of the 
executive committee, for the production of the secondary standards 
and to.request the co-operation of the American Institute of 
Electrical Engineers in the formation of а non-partisan committee 
to supervise and certify said lamps. 3. That the secretary be 
directed to undertake, under the direction of your committee, the 
procuring of lamps for standardisation, their distribution when 
standardised, and the preparation and distribution of the specifica- 
tions of your committee for а standard form of photometer and a 
standard method of employing it. | 


A METHOD OF RENDERING FUSES RELIABLE.“ 


BY LOUIS W. DOWNES AND WILLIAM С. WOODWARD. 


Considerable interest has been manifested during the past year 
or two on the subject of fuses, and so much has been written and 
said that one might readily believe the subject had been thoroughly 
exhausted, with the result, judging by the Papers so far presented, 
that fuses as protective devices were almost universally condemned. 
Believing, however, that the defects shown were due more to the 
manner in which the fuses were used and the poor design of the 


From the Electrical Engineer of New York of June 9th. 
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apparatus, we determined to investigate the matter, and the results 
of our tests, extending over a period of more than two years, are 
how made public. | | 
The so-called inherent defects of the ordinary fuse are, as is well 
known, an apparent variable melting point, and the liability of 
fierce and destructive arcing at the moment of rupture under heavy 
load or short circuit. | | | 
Let us carefully examine the conditions and see if the fault is 
not more in the way in which it is used than in the fuse itself. A 
variable melting point may result from several causes, viz., location, 
exposure to draught, contact with adjacent bodies, variation in 
length or irregularity of cross-sections ; also size and composition 
of terminals. The first three are, however, the most frequent 
causes of uncertainty and yet have had the least attention in the 
way of remedy. А fuse exposed to a strong draught will naturally 
carry & larger current without melting than one so placed or 
arranged as to be free from draught ; again, a fase left in contact 
with а body а better heat conductor than air, will act in the same 
manner, and it is astonishing how great an effect the slightest con- 
tact will have. We have observed instances where a contact 
not extending more than zin. in a length of 2Jin. with so 
or & heat conductor as paper, would change the time of 
lowing for a given current about 30 per cent. А sensitive 
device 1s demanded and yet complaint is raised when it demonstrates 


its sensitiveness. 


The fault of arcing under short circuit is à much more serious 
trouble, when we consider high potential circuits, but with low 
potential main line cut-out and branch blocks we believe it to be due 
largely to the imperfection of the design. "The distances between 
terminals are often ridiculously short, often less than the length of 
the fuse, which has to be bent to get it in place. Мо attention has 
been given to the amount of energy represented by the severe 
discharge of а short circuit or sudden heavy overload, convenience 
and appearance apparently having determined the proportions of 
the to- called safety device. | 

If we consider that an aro is the result of the formation of a 
stratum of conducting vapour, due to the volatisation of the fuse 
metal (and that, once formed, it tends to feed itself by the 
destruction of the terminals), the matter of overcoming it is not so 
difficult as might at first appear. To prevent its continuance we 
have naturally to break up or interrupt this vapour, as we would a 
metallic circuit, and then dissipate or remove it. If we first enclose 
our fuse within an insulating tube and then surround it by a mass 
of suitable, finely-divided material, we have nearly solved the 
problem of producing a reliable fuse; for, in the first place, it is 
protected from air currents ; it is rigidly supported, and cannot 
change its position ; and, finally, the multitude of minute paths 
provided by the space between the filling disintegrates or divides 
any vapour formed upon the rupture of the circuit, cooling and 
allowing it to escape, so that an arc cannot be maintained even 
under the most exacting conditions. 

A new difficulty, however, here presents itself, due to the fact 
that the fuse is in contact with another body of variable heat con- 
ductivity throughout its length. If the surrounding material be 
cold the heat due to the passage of any given current is at start 
conducted away very rapidly, with the result that the melting 
point of the fuse is carried far beyond its melting point in air for a 
given time value. For example, a certain 10-ampere fuse 3Àin. 
long will blow in air at 15:8 amperes in approximately 328ec. under 
favourable conditions. The same fuse enclosed as described will 
carry 50 amperes for over а minute, if cold at the start, or it will 
carry 30 amperes for 30min. There is what might be called an 
absorption of heat by the surrounding mass which is gradually 
raised to a high temperature, the rate of absorption becoming less 
and less, so that finally the melting point is reached. | 

This effect would, of course, be disastrous in practice, since the 
melting point would vary according to the length of time the fuse 
was in circuit, that is to say, would gradually decrease. Our first 
effort to overcome this defect was to increase the radiating surface, 
but this was ineffective, due to the fact that both the tube and the 
filling were too imperfect conductors of heat to be influenced by 
auy material increase of surface. The method then adopted, and 
found to answer all requirements, was to preserve an air space at 
the centre of the tube within the filling. 

Small paper drums or closed cylinders are slid over the fuse and 
secured at the centre. The air confined in this way, being а poor 
conductor of heat, prevents its too rapid absorption by the sur- 
rounding material at that point, the result being that the melting 
point is always the same ; that is to say, with any. given fuse,.the 
melting point always occurs at the same time for any calculated 
current excess. | ТК. 

Reference to the accompanying illustration will show the arrange- 
ment we have found most satisfactory for the purpose. The fuse 
wire or link is soldered to copper terminals at points B and C, the 
air-drum A having first been threaded over the fuse and fixed in 
place by cement. It is then placed within the tube and the filling 
packed. tightly about it, the ends being closed by suitable brass 


caps in which are cut ventilating slots to allow the vapour produced 
in short circuit to escape. | 

: By this method it will be found that all the defects of the fuse 
are overcome. In the first place, its Jength becomes a fixed value, 
as are also the dimensions of the terminals. It is rigidly supported 
in a fixed position which cannot be changed by careless workmen ; 
its insulating covering and the fixed volume of air at the centre 
prevent variation of the melting point, which will be found accurate 
as regards time and current value to within a small percentage; 
and finally upon short-circuit there is no discharge, flame or noise 
of any description, and an arc will not be maintained. We have 
frequently held а fuse in the hand and connected the terminals 
directly across the mains of a 400-kilowatt 2,000-volt alternator, 
and could only determine that the fuse had blown by feeling a throb 
in ће tube similar to a pulse- beat! | КИ 

We have enclosed these fuses within an air-tight box connected 

with a U gauge, and upon a short-circuit discharge the liquid 
would slowly rise, showing but 1 280z. per square inch increase in 
pressure developed, the internal dimensions of the box being but 
7* 2 3 inches. oie реса 
The question of the composition of the filling in the tube was 
soon found to be an important one. ` Starting with coarsely granu- 
lated marble and with sand, it was found that in fuses above three 
or four amperes’ capacity there was on short-circuit heat enough 
developed to melt the silica in the filling, and this combining with 
the metal of the fuse formed a peculiar species of slag or glass. 
Under certain conditions with fuses of high capacity this slag would 
completely stop the ends of the tube, and prevent the escape or 
dissipation of the vapour, with the result that an arc of the most 
destructive character would be maintained, sometimes burning its 
way through the sides of the tube near the centre, at times burst- 
ing it open with great violence. "When the capacity of the tube is 
great as compared with the amount of metal in the fuse а short 
circuit would result in the formation of an elongated cylinder of 
the slag which was readily removable from the case. The 
material forming the cylinder produced in this way was some- 
times so hard that it would readily cut glass, and was probably 
gimilar to carborundum in its nature. 


A filling was finally discovered which answered all the require- 
ments, as there is now no melting or combination between it and 
the metal, examination of the filling after short circuit only show- 
ing the mass to beslightly blackened at the centre, with rarely any 

rticles of the metal left, all of it apparently being vaporised. 

pon this principle we have constructed fuses up to 100 ampere 
capacity (by this we mean a fuse that will carry that amount of 
current indefinitely) and short-circuited them on a 500-volt power 
circuit without flash or discharge of any nature. We have also 
constructed fuses for the 1,000 and 2,000-volt circuits (alternating) 
with perfect success, although we are limited here as to ampere 
capacity in our teste, for, although the machines supplying the cir- 
cuits are of 400-kilowatt capacity, we find that above 20 amperes а 
shortcircuit reacts on the fieldsof the machinery, bringing the voltage 
down almost instantaneously, во that the fuse simply blows as if from 
overload. While this may seem to be a very small fuse, it must 
be remembered that the rating is for load amperes, that is to say, 
the current that it will carry indefinitely. The blowing current is 
consequently much in excess of this, and on short circuit it would 
rise to a very high value, being controlled only by the resistance 
and self-induction of the circuit, which are both low. The fact 
that the field of the alternator is killed shows that the amount of 
current appearing in the fuse must be something in excess of the 
output of the machine (200 amperes) at the instant of closing the 
switch. We have employed these fuses on 2,000-volt alternating 
circuits supplying motors of large capacity, and on several occasions 
our fuses have operated on these, with fairly heavy lag currents, 
without flash or noise. We have also tried them on lines possess- 
ing high self-induction with equally good results, and these two 
conditions would be about the most severe that could be imposed. 
We have been unable as yet to make any absolute determination of 
the total energy dissipated in this way within the tube, but аге 
experimenting on à method which we believe will give us this value 
very accurately. | 

The question of fuse rating is one that we believe has not been made 
sufficiently clear to the average construction man, as we frequently 
hear them speak of a 10 or 25-ampere fuse as one that will melt at 
that current value, and it is with difficulty that they can be made to 
understand that without the time factor such a rating means 
absolutely nothing. There is no definite standard at the present 
time as far as we can determine, the various manufacturers using 
different: ratings, which necessarily- leads to a great deal of un- 
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‘certainty and confusion. Our own tests indicate that the correct 
method of rating should be by the maximum current that the 
fuse will carry indefinitely with the surrounding temperature at 
70° to 75°F., and such a method we believe to be the most 
desirable from both a practical and scientific standpoint. By this 
method we know definitely from the marking on the fuse just what 
we have, and can allow any necessary overload factor according to 
the service. 

A non-arcing fuse rated in this way will carry a 10 per cent. over- 
load for a considerable period, while at above 30 per cent. the time 
. factor is reduced to less than a minute, there being a sharp turn in 
the curve at that point. This feature gives to the fuse an elas- 
ticity which is very desirable, particularly on motor supply circuits, 
since it admits of slight overloads for some little time, but as 
soon as this becomes in any way excessive the time value is 
so materially reduced that danger to the apparatus is avoided. 
The use of fuses of proper design on motor circuits is certainly a 
more reliable safeguard against continued overload than any mecha- 
nical circuit breaker, for in the latter device the current may be 
long continued at а dangerous point withoüt any action of the 
automatic breaker, while in the case of the fuse the time factor is a 
sure safeguard against long-continued currents of abnormal capacity. 
As an illustration of the above, assume a 10 Н.Р. motor on a 500- 
volt current, the normal current at full-rated load would be about 
17 amperes, but at moment of starting if full load is on, the current 
may rise to 30 amperes or more for an instant. If the current is 
controlled by an automatic breaker the ** knocking off " point must 
be set above 30 amperes, or else the breaker will come out when 
the motor is started. If by any reason the motor is overloaded 
for any length of time or any fault develops which increases the 
‚ current strength, say, to 20 or 30 amperes, the breaker is no pro- 
tection and the motor would burn out before the circuit would 
open. On the other hand, if а 20-ampere fuse of proper design 
was used as à protecting device, the momentary current increase 

would not open the circuit ; but if long continued the circuit would 
be interrupted before the amount of current was sufficient to en- 
danger the safety of the motor. We are by no means alone in the 
stand we have taken, that the fuse when properly designed is the 
best protection on circuits of constant potential. 


CORRESPONDENCE. 


secre rese 
STREET LIGHTING BY RECTIFIERS. 
TO THE EDITORS OF THE BLECTRICIAN. 


Sins: In view of the recent controversy on the merits and 
demerits of rectifiers, a few remarks as to our experience with 
them at Blackpool may be of interest. We have here four 
rectifiers, of which at least three are run every night. They 
are usually run on the 'bus, but sometimes on a separate 
machine. No difficulty has been found in paralleling a 
machine running on rectifiers on to the ’bus, without causing 
any disturbance either to rectifiers or to bus voltage. Such 
a thing as a flash over on one of the rectifiers under these 
circumstances has occurred, but is such а very rare occur- 
rence that it is not a thing to be seriously reckoned with. 
Of course in paralleling when rectifiers are running care must 
be taken to see, first, that the motors are steady, and that the 
sparks on the high-tension commutator are a fair length, 
since, if these sparks are at all too short, the risk of a slight 
shock causing a flash over is greatly increased. Curiously 
enough, in view of the Edinburgh experience, we have not 
had a single instance here of one rectifier upsetting the others. 

We do not find that the running up rectifiers on the ’bus 
. usually causes any jump in the lights, even when they are run 
up to test circuits during daylight, when the rectifier will be 
at least half the load on the one alternator running. The 
jump is only just perceptible on the voltmeter, and not at all 
on the lights. 
course, still less effect. The jump occurs at the instant that 
the switch makes metallic contact at the bottom of the water, 
and can be reduced to a very small amount by switching on 
slowly and carefully, and to a still smaller amount by starting 


up with the coils wide open, and raising the current after the |. 


switching-in is completed. . 


We find that rectifiers run with great steadiness on slow: 


speed, rope driven plant, and it is very seldom that any | 
hunting occurs that cannot be promptly checked by slight |: 


adjustment of motor brushes or voltage. Too much weight 


during the whole run. 


With a bank of machines running there is, of. 


417 


cannot be given to the exact adjustment of the brushes; a 
sixteenth of an inch out in the position of the motor brush, or 
the slightest insufficiency of pressure, will cause hunting 
An eighth of an inch out with a high- 
tension brush, or insufficient pressure on the one brueh, will 
cause constant snapping and flashing. 

We find that the best result is obtained by not interfering 
with the commutators. They will then with care take ona 
dark glossy surface and will run for weeks without being 
touched with emery, this surface also greatly saving the 
brushes. Very excellent results can be obtained by using 
stiff gauze brushes on the high-tension side, the wear on the 
commutator is most distinctly less and it is only necessary to 
set four brushes instead of eight. Frequent reversal of direc- 
tion of rotation is also beneficial, as it distributes the flats 
equally on both sides of the contact breakers. | 

It may be noted that loose contacts anywhere on the circuit 
will make more serious trouble with a rectifier than any other 
cause. А rectifier cannot run on an open circuit, and any 
approach to this will make it almost or quite impossible to 
keep it running. Great care should therefore be taken to see 
that all contacts on rectifier, switchboard and circuits are 
thoroughly secure. | 

In conclusion, rectifiers may be tricky—that depends on 
how you look at it. Personally I prefer to put it that they 
need humouring, and that given this humouring and a fair 
chance they will give very little trouble.— Yours, &c., 


Corporation Electricity Works, H. E. M. Кемет. 
Blackpool, July 19, 1897. 


RONTGEN RAYS. | 
TO THE EDITORS OF THE ELECTRICIAN.” 

Sms: Mr. Wilkins seems to suggest polarisation, in place 
of the heat theory of Prof. Elihu Thomson, as the cause of 
the decomposition of the molecules and the recomposition of 
the atoms. This being so it would be interesting if he would 
give us a little more information, by way of substantiation, in 
a direction that may throw an entirely new light on the 
matter. As this seems 10 come back to the question of what 
heat really is, I hope Mr. Wilkins will be induced to melude 
his views on this subject in extending on his communication 
of last week. — Yours, &c., CHARLES Brion, 


LEGAL INTELLIGENCE. 


British Aluminium Company v. Armstrong, Mitchell and Co. 


In the Chancery Court, on Saturday, before Mr. Justice North, Mr. 
Graham made a motion for judgment in default of delivery of defence. 
The action was to restrain the infringement of patents relating to alumi- 
nium. А defence was put in some time ago, but was subsequently with- 
diawn. The plaintiffs did not ask for an inquiry as to damages, because 
these were very small They simply required an injunction and the 
delivery up of any aluminium which the defendants had in their ровзев- 
sion, and a reference to the taxing master to tax the costs. His Lordship 
made the order asked for. 


Salmony v. Lawrence. 


At Westminster (London) County Court, last week, an action was 
brought by Messre. H. M. Salmony and Co. to recover £36 for electrical 
fittings supplied to defendante, Messrs. Lawrence and Butcher, electrical 
engineere. The claim was admitted, subject to a deduction for certain 
goods which were alleged to have been supplied “on sale or return,” and 
the defence set up a counter-claim for damages sustained owing to the 
defective character of the goods. The defendante’ case was that they had 


‘a contract to fit up electric light at Crosse and Blackwell's Lambeth 


premises, and the fittings for the work were purchased from the plaintiffs. 
These fittings were stated to have been defective, and defendants had to 


purchase elsewhere at a higher price. There was also a loss of about £25 in 
labour in taking down the defective fittings. After hearing expert evidence for 


both parties, Judge Lumley Smith gave judgment for the plaintiffs for £20 
on the claim, and judgment for the defendants for £15 on the counter- 
claim, each party to pay their own costs. 


Haywood v. Oarlton and Others. 

In the Lord Mayor's Court (London) on Wednesday, before the 
Recorder and a special jury, Mr. Alfred Haywood, mining agent, 
sued Messre. Carlton, Нек and Co, Mr. James Carlton, sen., 
the Madeira Electric Lighting Company (Limited), and Mr. Josiah 


E 
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Beazley for a sum of £2,533. 6s. 8d. for commission alleged to be 
due. The plaintiff said that in the year 1892 he negotiated with a 
Mr. Welstead, the proprietor of certain gas worke at St. Michael's, in the 
Azores, for their purchase, and with the manager of the works, who held a 
concession from the Portuguese Government for introducing electric light- 
ing at Funchal, Madeira. His idea was to form a Company to acquire 
the gas works and the concession. The scheme fell through, how- 
ever, and Mr. Welstead elected to с, on the gas works. The 
concession held by the Manager (Mr. Copke) was then in the market.; 
At the end of 1894 an interview took place at the office of Meesrs.. 
Carlton, Hessey and Co. with Mr. Carlton, senior, who d to give 
him (plaintiff) one-third of the total profits in the event of the plaintiff 
introducing the business, and & purchase being effected of Mr. Copke's 
concession. The plaintiff introduced Mr. Farmer to Mr. Carlton, sen., and. 
as а result a company was formed to take over the concession, and a profit. 
of £7,000 was realised. He now claimed one-third of this amount, being. 
the agreed portion he should receive. Dr. Blake Odgers, Q.C., for the 
plaintiff, admitted that no cause of action had been disclosed against 
the Madeira Electric Lighting Company (Limited) апа Mr. J. 
Beazley, and a verdict was accordingly entered for these two’ 
defendants, the Recorder remarking that it was scandalous that they, 
should have been joined as defendants in the action. Mr. W. J. Fine. 
was called on behalf of the plaintiff, and stated that Messrs. Carlton, 
Heesey and Co., and Mr. Carlton, sen., were introduced to him by Mr. E. 
Beazley, and not by the plaintiff. The Recorder said this evidence put 
the plaintiff out of court, aud the jury returned a verdict for the 
defendants, for whom judgment was accordingly entered with costs. 


Burgoyne v. Jones. 

On Tuesday. July 20, an application was made to the Judge at West- 
minster County Court by the plaintiffs to enforce payment of a judgment 
debt in respect of goods supplied to defendant, Mr. H. Jones, electrical 
engineer, of Wardour-street, W. Defendant did not appear, but plaintiff's 
representative said he was in а good position to pay as he was doing a good 
business. His Honour made an order for payment of the amount due, 
gubject to committal in default. ' 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach fhe Office 
not later than first post Thursday morning. New C 
Price Lists, and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, 


SPECIAL NOTIOE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 78. 6d.; post free, 8s. 3d ; abroad, 9s. 
About 1,300 pages. 

"'THE POTENTIOMETER AND ITS ÁDJUNCTS": A Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Now Ready. 

“ LOCALISATION OF FAuLTS IN ELEOrhIO LicuT Ms.“ — By F. C. 
Raphael. Price 5s., post free; abroad, 5з, 6d. Now ready. Prospectus 
on application. 

‘ SUBMARINE CABLE-LAYING AND RxralgINd.“ - By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 

““Тив ALTERNATE CURBENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
12s, 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

„THE ART OF ELECTROLYTIC SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

* THE INCANDESCENT LAMP AND ITS MANUFACTURE,” —Thisx book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 

„ ELECTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

"PRACTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

„% Tus Егкоткіс Arc.”—By Mrs. Ayrton, In the Press. 

“ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J Elton 
Young. In the Press. 


* ELECTRIO LAMPS AND ELECTRIO LiGHTING," by Prof. J. A. Fleming 
M. A., D. Sc., F. R. S., is now ready. The book is handsomely bound, an 
full of original illustrations, designs, initials, &o. Price 7s. 6d., post free. 
Prospectus post free. 

“ Моттук POWER AND GEARING FOR ELTOr RIAL MAOHINERY.”—By 
E. Tremlett Carter, C. E., M. I. E. E. Now ready. Price 128. 6d., post 
free; abroad, 13s. 6d. 

LABORATORY NOTES AND ForMs.—With the above title we have ready а 
set of 40 El:mentary and Advanced Exercises for use in Electrical Engi- 
neering classes, New Edition now ready. These have been prepared bs 
Dr. J. A. Fleming, and will be found of great service to Teachers, Denion- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net ; in sets of any three, 1s. net; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 58. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth ca. e, price 12s. 6d. net. Strong portfolios can be had, price 1s. each, 
A full prospectus sent post free. ' 


, 


“Тнк Work or HznTz."—By Dr. O. J. Lodge, with many original 
illustrations. Price 2s. 6d. net. 


ELECTRIC MorivE Powrr.”—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d., 
post free ; abroad, 11s. 


* Drum ARMATURES AND CoMMUTATORS,” by Мг. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 


“The Electrician” Electrical Trades Directory and Hand- 
book. — The Publisher of this well-known Blue-Book for the 
electrical trades desires to contradict a rumour which he learns is 
in circulation that the issue of this work is to be discontinued. 
F'rom an advertisement elsewhere it will be seen that a reward of 
£10 is offered to anyone furnishing information which will lead to 
the conviction of those guilty of circulating this false and malicious 
report. The Directory and Handbook for 1898 is already in course of 
preparation, and the work will, as usual, be published at the end 
of January. Many®new features of interest to the trade will be 
introduced. | 
` Tenders Invited.—The Corporation of Carlisle invite tenders 
for the supply of (1) Lancashire boilers and mechanical stukers ; 
(2) engines, dynamos, condensers, pumps, &., steam, exhaust, 
feed and drain. pipes ; (3) storage battery ; (4) switchboard for dyna- 
mos and feeders, and boosters and switchboards for batteries and 
boosters ; (5) arc lamps, and (6) feeders, mains and arc lamp leads. 
Some further particulars are givon in our advertisement pages, and 
copies of specifications, &c., can be obtained after Wednesday next 
from the City Surveyor (Mr. Henry C. Marks), Fisher-street, Car- 
lisle, or from Dr. A. B. W. Kennedy, 17, Victoria-street, West- 
minster, London, S.W. Tenders must be delivered at the City 
Surveyor's office not later than Thursday, Aug. 12. 


The Vestry of the parish of St. Mary, Islington 

ndon), invite tenders for an installation of the electric light 

at the Caledonian-road Baths, Caledonian-road, N. Specifications, 

&c., may be had of Mr. A. Hessel Tiltman, architect, 6, John- 

street, Bedford-row, W.C, ; and tenders must be sent to Mr. W. F. 

Dewey, Vestry Clerk, Vestry Hall, Upper-street, N., not later than 

12 noon of Thursday, Aug. б. Some further particulars will be 
found in our advertisement columns. 


The Corporation of Sunderland require tenders for (1) 
combined arc lamps and trolley poles ; (2) arc lamps and acces- 
sories. Specifications of these requirements can be obtained from 
Mr. John F. C. Snell, borough electrical engineer of Sunderland, 
unn and tenders must be sent in to the office of Mr. 
Fras. M. Bowey, Town Clerk, Town Hall, Sunderland, by noon of 
the 28th inst. 

ment columns. 


The Corporation of Derby invite tenders for the supply 
and laying of high-tension cables, junction boxes, cable and hauling 
wincb, transformer boxes, switches, safety fuses, &o. Specifi- 
cation, &c., can be obtained from Mr. J. E. Stewart, engineer, 
Electric Lighting Station, Derby, and tenders must be sent in to 
Mr. H. F. Gadsby, town clerk, Derby, not later than noon on 
Monday, the 26th inst. Some further particulars will be found 
elsewhere in an advertisement. 


————— The Town Council of Port Elizabeth, Cape Colony, 
invite tenders for the electric lighting of the streets and municipal 
buildings of the town in consideration of a concession for the ex- 
clusive right of supplying electric current for private purposes, for 
terms of b, 15, 20, 25 or 30 years respectively. 
population, length of streets, &c., are given in our advertisepleht 
columns. The price of current for private lighting must not ex 

18. 9d. per unit, and the Council is to have the option of taking 
over the whole undertaking at a valuation on the expiry of the con- 
cession. Tenders must be delivered to the agents of the Munici- 


Further particulars will be found in our advertise- 


-pality, Messrs. Davis and Soper, 54, St. Mary-axe, London, E. C., 


rom whom all further information may be obtained, by Sept. 21. 


— —— The Electric Lighting Committee of the County 
Borough of Newport require tenders for the supply and erection 
of [plant for the extension of the municipal electricity works, 
including boiler-house plant, steam and exhaust pipes, engine-house 
plant, switch gear and instruments, arc lamps and accessories, 
coal elevator, allowance for day-load plant, &. Tenders to Mr. 
Albert A. Newman, Town Clerk, Town Hall, Newport (Mon.), 
by Friday, 30th inst. 

——_——— Tenders are invited by the County Borough of Halifax 
for the supply of trolley wire, bonds and insulators. Tenders to 
the Town Slork (Mr. Keighley Walton) by 10 a.m. on Mond xy, 
26th inst. l 

The Electric Lighting Committee of the Hull Town 
Council invite tenders for the supply pf some temporary plant for 
the coming winter. Tenders to the Town Clerk's Office, Town Hall, 
Hull, before noon of 29th inst. 


Particulars ofthe · 
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Tenders Invited.—The Electricity Committee of the Newport 
Corporation, invite tenders for the erection of buildings and 
machinery foundations for the extension of the electricity works. 
Tenders to the Town Clerk, Newport, Mon., by 30th inst. 

— Extension 1 Time.—The Rathmines and Rathgar Com- 
missioners have extended the time for sending in tenders for the 
supply and erection of turbine, dynamos, &c., for lighting the new 
Town Hall by electricity to Monday, the 26th inst. Tenders to 
the Secretary, Mr. Frederick P. Fawcett, Rathmines, co. Dublin. 

The Visiting Committee of the Durham County Asylum, 
Sedgefield, invite tenders for the electric lighting of the asylum. 
Plans, &c., from the County Engineer, Shire Hall, Durham, and 
tenders to the clerk by Aug. 7. 

———— The Hapton Parish Council require tenders for the 
electric lighting of the township from Sept. 1 to April 30, 1898. 
Tenders to the Clerk, Padihain, Lancs., by Aug. 2. 

————— The Barton-on-Humber District Council invite tenders 
for lighting the town by gas or otherwise from Aug. 21 to May 2, 
1898. Tenders to the Clerk by 28th inst. ‚ 


The Chemnitz Municipal Council invite tenders for the 
concession for the construction and working of some extensions of 
the electric tramways. Particulars from, and tenders to, Der 
Rath der Stadt, Chemnitz, by Oct. 1. 

—————— The Municipal Authorities of Guadix, Granada, are 
inviting tenders for the electric lighting of the streets. Tenders 
to El Secretario d'el Ayuntamiento de Guadix (Granada), Spain. 

Tenders Accepted.—The Metropolitan Asylums Board have 
accepted the tender of Messrs. Siemens Bros. and Co. for the 
supply of machinery, a battery of accumulators, pipe work, &c., for 
the electric lighting of Grove Hospital, Tooting-grove, S. W., at 
£4,180. The tender for the wiring and fitting up, together with 
electric-bell and telephone fitting, has been let to Messrs. Mavor 
and Coulson at £4,950. Below we give a full list of tenders sub- 
mitted :— 


Sec. A. Sec. B 
Siemens Bros. and Co. (accepted) ............ 180 .... — 
Mavor and Coulson (accepted) .............. .. 4,0011 ..... £4,950 
J. H. Holmes and Co. £4,120 & 4,890 — 
V. G. Middleton. tenti — 7,412 
// / рве ный — онаи 4,720 
Sharp and Piper 88 5, 790 6,450 
Lang, Wharton and Down ..................... 5,099 9 5059 
Fowler, Lancaster and Co. ..................... 4,985 7,448 
Brush Electrical Engineering Company...... 4872 ...... 5,440 
J. H. Pickup and oo eere 4,790 ...... ,890 
T. Scott Anderes erra 4, 450 700 
W. J. Fryer and Co. ........ U—: ншзаз 4,427 6,647 
Crompton and Coop t . . 4420 ...... 5,400 


—— ——- The Electric Committee of the City of Belfast recom- 
mend the City Council to accept the tender of Messrs. Victor 
Coates and Co. for pumps, steam piping, &c., for the electricity 
supply station. 

—— —— The Walsall Town Council have accepted the tender of 
Messrs. Thomas Parker (Limited) for the supply of а transformer 
at £558. The Callender Company has also obtained a contract for 
‘the supply of a new feeder cable. a 

————— The Southampton Town Council have accepted the 
tender of Messrs. Babcock and Wilcox (Limited) for the supply of 
boilers, mechanical stokers, &c., for the electricity supply station 
at £7,748, less £290 to be allowed for alterations in the contract. 
The tender of Messrs. C. S. Mallett and Co. at £7,353. 158. was in 
the first instance recommended for acceptance, but on the recom- 
mendation of the Consulting Engineer (Mr. E. Manville) the 
contjact has been given to the Babcock and Wilcox Company. 

—— —— The Electric Lighting Committee of the Huddersfield 
Corporation have accepted the tender of Messrs. E. Green and Son 
for the supply of an economiser of their make. 


Plant for Sale.—From our advertisement columns it will be 
seen that Messrs. J. and R. Edmiston have been instructed to sell 
the whole of the working plant, machinery and stock of the United 
Gutta-Percha and Rubber Company, Limited (in liquidation), on 
Thursday and Friday, Aug. 5 and 6, at Craigpark Works, Town- 
mill-road, Glasgow. The raw materials and finished goods will be 
sold on Thursday and the working plant on Friday. 


Appointments. —Mr. S. E. Andrew has been appointed engineer- 
in-charge at the electricity supply station of the Leyton Urban 
District Council. 

—— Mr. Charles Richard Brown, of Sunderland, has been 
appointed assistant engineer at Huddersfield, vice Mr. A. H. 
French, whs goes to Deptford. І 

Appointments Vacant.—The Markets and Fairs Committee of 
the City of Birmingham require a competent man to take charge of 
the electric lighting installation at the new Meat Market. Com- 
mencing salary 503. per week. Some further particulars are given 
in our advertisement columns, and applications must be sent to the 
Clerk to the Markets and Fairs Committee, Council House, Bir- 
mingham, by August 5. | 


Appointments Vacant.—An assistant master in Physics and 
Chemistry is required at Rutherford College, Newcastle-on-Tyne. 
Salary £130 to £150. Applications to the clerk. 

The Egyptian Ministry of Public Instruction requires a 
teacher of mathematics and physics for the School of Agriculture 
at Ghizeh. Salary £295 per annum, rising to £393. Applications 
to Dr. W. О. Mackenzie, Gullane, Midlothian, before Aug. 25. 

The 5 of Metallurgy at Mason College, 
Birmingham, is vacant. Applications to the secretary by Sept. 18. 
— The Governors of the Chester School of Science and 
Art and Technical Schools require a principal. Salary £300 per 
annum. Applications to the clerk, 16, Corn Exchange-ehambers, 
Chester, by Aug. 3. 


Liquidations.—A meeting of the Phonopore Company (Limited) 
will be held at 85, Queen Victoria-street, E.C., on Aug. 18 to receive 
an account of the winding up. Mr. Charles Isaac is liquidator. 


———— Creditors must send particulars of their claims to 
the liquidator of the Electrical Installation Company (Limited), 
Mr. J. G. O'Brien, 135, Victoria-street, London, S. W., by Aug. 31. 


— ——— Mr. A. J. Channon, liquidator of the Indestructible 
Ignition Tube Syndicate (Limited), notifies that he has invited 
tenders for the purchase of the assets of the Syndicate. 


Bankruptcies.—Claims against W. R. Ridings, electrical engi- 
neer, Albert-street (late Fair View, Bristol-road, Bournbrook), 
Birmingham, must be sent in to the trustee (Mr. L. J. Sharp), 23, 
Colmore-row, Birmingham, by Aug. 5. 

———— The first meeting of creditors in the failure of Sir 
W. E. J. Vavasour, Bart., was held at the London Bankruptcy 
Court, Carey-street, W.C., on Monday. Debtor succeeded to the 
family estates in 1885, and failure was attributed to charges for 
interest, maintenance, &c., being in excess of income. He studied 
electricity for some years, and patented certain inventions, a num- 
ber of which he had sold to the Globe Electric Light Company in 
1891 for £5,500 in shares. He was Managing Director of that 
Company and of the Akester Electro-Motor and Accumulator Com- 

any, but neither Company was doing business, and would shortly 
wound up. No accounts were filed, but debtor estimates that 
the estate, if properly administered, would be sufficient to ра all 
liabilities and leave a considerable surplus. The case was ot in 
the hands of the Official Receiver to be wound up in bankruptcy. 
The public examination is fixed for August 10th. 


— At the London Bankruptcy Court, on Wednesday, the 
creditors of William Marshall, electrical engineer, &c., 16, Token- 
house-yard, London, E.C., granted a three weeks adjournment of 
the first meeting. Debtor commenced business in Jan., 1895, 
with £1,500 capital, and ascribes his appearance at the Court to 
losses in connection with the City of Mexico Tramways, and to 
having accepted shares in lieu of cash from the London Electrical 
Omnibus Company. Up to the present he has been unable to 
realise the shares. Debtor intimated that at the end of the third 
week he hoped to submit an offer for payment of the debts in full. 


Dissolution of Partnership.— Messrs. Frederick King and 
William Phillips Mendhan, electrical engineers, Bristol, have dis- 
solved partnership. Debts by Mr. W. P. Mendham. 


Business Notice.—The Fowler- Waring Cables Company are now 
manufacturers of fibrous cables, paper cables lead-covered, dynamo 
wires, small steel cables, and vulcanised india-rubber wires and 
cables. The London office telephone number is 5, 718 Avenue," 
and the North Woolwich number ‘‘ 549 Albert Dock. 


Hamilton's Signal Light Indicator.—Claude Hamilton(Limited) 
forward us a printed circular relating to their electric mast-head 
side anchor and other electric signal lights. These lights are 
switched on from the indicator erected on board, and in the event 
of any of the lights going out an alarm bell rings and an indicating 
lamp is lighted. Should the supply of current fail from any 
cause the bells rings. By.means of a testing key it can be ascer- 
tained whether the indicator is in proper working order, and if 
each signal lamp is burning properly; this is effected without 
breaking the circuit. It is claimed that all movable contacts are 


done away with, and that many other advantages are derived from 


the use of this apparatus. A number of vessels have, we under- 


stand, already been fitted with these lights. 


Ediswan Plant.—The Edison and Swan Company have just 
issued Section 7 of their Jatest list dealing with Ediswan dynamos, 
motors, alternators, transformers, &c. Several new designs are 
described and illustrated in this catalogue. A report on a three- 
kilowatt transformer by Dr. Fleming is included in the book, in 
which it is stated tbat the transformer is considerably above the 
average of those which have come under his notice, in the combi- 
nation of small iron loss with small secondary voltage drop. Dr. 
Fleming's tests show that the iron loss at no load is 2'3 per cent. 
of the full output, and the secondary drop between full load and 
no load is from 1:8 to 2]per cent. The efficiency reaches 95:5 per 
cent. at full load. их 
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Combined Vacuum and Compression Pump.—We illustrate 
below a pump which will be found useful to those investigating the 
nature of gases, &c. The pump has been designed for exhausting a 
vacuum to a fraction of a millimetre on one side of the piston, 
whilst pumping up to a pressure of 500lb. per sq. in. on the other 
side. The diameter of the piston is 1łin., and in consequence of 
the special method of construction it can be worked quite easily by 
hand power. The pump is so designed that it can be made for 
higher pressures if required. The advantages claimed for this pump 
are that it is practically frictionless (like the Fleuss vacuum pump), 
consequently the wear of the piston, valves, &c., is almost nil, and 
.therefore the pumps can be run without renewals for a longer 
period than pumps which depend for their efficiency upon tight- 
fitting pistons. The pump is claimed to be quite definite in its 
action, whether used for exhausting or for compressing. It has 
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The Fleuss Combined Vacuum and Compression Punip. 


been specially designed so that it can be worked by hand for experi- 

ments or research in laboratories, or for industrial puposes. The 

pene is Mr. Fleuss, and the builders are the Pulsometer 
ngineering Company, of Nine Elms Iron Works, London, S. W. 


Presentation.—In recognition of the valuable services rendered 

to the City of Bath Electric Lighting and Engineering Company by 
their engineer, Mr. G. F. Metzger, the Directors on Monday last 
presented him, at а complimentary luncheon held at the Royal 
Hotel, with а keyless gold watch and gold chain. Mr. T. О. 
Callender made the presentation, and referred to the long and 
pleasant connection which had existed between the Company and 
their chief engineer. He looked forward to no less cordiality of 
working between the City Electrical Engineer (which Mr. Metzger 
has now become) апа the Electric Light Committee of the Bath 
Corporation. 
Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instrumenta 
or machines, which are not separately specified) from J uly 14 to 20, 
with the ports of destination: 

Aden—£10. Australasia— Adelaide, 2104; Launceston, £52; Otago, 
£6 ; Port Chalmers, £22 ; Sydney, £1,116 ;. Wellington, £32. Belgium—- 
Antwerp, £40. Canada—Halifax (N. S.), £50. Ceylon—Colombo, £226. 
China—Shanghai, £14. Egypt-—Alexandria, £114 (including £85 tele- 
graph apparatus) ; Port Said £13. France—Boulogne, £13; Bordeaux, 
£40. Gibraltar, £1,000. Ilollund— Amsterdam, £90 ; Rotterdam, £101 
(electric light cables). Hong Kong, £56. India—Bombay, £146; 
Calcutta, £66 ; Madras, £55 ; Rangoon, £114 (including £44 telephone 
stores). Malta—£123 (telegraph material) South A Jrica —Cape Town, 
£40; Durban, £235 ; East London, £151; Port Eliz ibeth, £235. Spain 
Cadiz, £50; Pasages, £382. Struit Sctlements —Penang, £19 ; Singa- 
pore, £59 (iucluding £28 telephone stores). Turkey—Smyrna, £36 
(telegraph apparatus). Total £4,770 agaiust £7,972 for the corresponding 
week (July 15 to July 21) last year. 


. Training of Electrical Engineers.— The Electrical Standard- 
izing, Testing and Training Institution have just issued a pamphlet 
giving particulars of the course of study at the Institution and 


illustrations of the laboratories and workshops at Faraday House. 

Incandescent Lamps.—Messrs. Downie and Adams forward a 
та Se illustrated price list of incandescent lamps, Jamp ter- 
minals, &c. 


Telegraphic Addresses. Supplement No. 2 for 1897 of **Sell's 
Directory of Registered Telegraphic Addresses is now ready. 

Catalogue.—A handy pocket list of continuous-current dynamos, 
motors, &c., is issued by Messrs. Thomas Parker (Limited), in 
which will be found described and illustrated examples of continuous. 
current plant manufactured by this firm. The list contains a general 
specification of Parker dynamos and motors, and the clearness with 
which the lists are compiled enables the reader to obtain at a glance 
particulars of the various machines. 


Accessories Catalogue.— We have received an illustrated price 
list of electrical accessories for bells, batteries, telephones, electro- 
medical apparatus, model dynamos, &c., manufactured by Mr. S. 
Harrison, of Wigan. The list contains a number of illustrations. 

Modern Opera Houses and Theatres.”—Mr. Edwin О. Sachs 
announces the issue of Vol. II. of his work on ** Modern Opera 
Houses and Theatres." This second volume contains descriptions 
of over fifty of the leading play-houses in Europe, illustrated with 
nearly 450 plates. 


Telephone Directory.—The edition of the complete directory of 
telephone subscribers, issued by the Natio na] Company for 1897.8 
is now to hand, containing, as usual, a complete list of subscribers 
to the National Company's system throughout Great Britain and 
Ireland. Accompanying the book is a circular acquainting the 
Company's subscribers of the arrangements made with the postal 
authorities for transmission of telephone messages by telegraph, by 
express letter, by express messenger, &. 

Compulsory Code Vocabulary, —In our issue of March 5 last we 
announced that the date for sending in to the International Bureau, 
Berne, lists of code words for inclusion in the second edition of the 
Official Vocabulary for Code Telegrams, had been extended to 
March 31. Notice was given later (The Electrician, April 16) that 
the date was further postponed to June 30. It is now notified that 
the date is still further deferred to Sept. 3. 

The ''Engineering Magazine."—The July number of this 
excellent magazine is now ready, and contains the following 
articles :—‘* The Upbuilding of a Marine-Carrying Trade,” by John 
Codman ; The Paris Fire and the Building of Temporary Struc- 
tures," by Н. Н. Statham ; ** Characteristic American Mines," by 
Titus Ulke; **Causes and Prevention of Water Fermentation," by 
Samuel McElroy ; ‘‘The Patent System asa Factor in National 
Progress, by W. C. Dodge; Architectural Relations of the 
Steel Skeleton Building, by Е. H. Kimball; Growth and 
Development of the Steel Rail in America,” by H. G. Prout; 
** Electricity in the Modern Machine Shop," by Dr. Louis Bell ; 
* The Economy of the Modern Engine Room," by Edgar Kid- 
well; and ‘‘ The Busiest Canal in the World," by W. P. Kibbee. 
The issue also contains the usual review of the World's Engineer- 
ing Press. This number, as well as all the back numbers, may 
be obtained at the offices of the European Edition, 1, 2 and 3, 
Salisbury-court, Fleet-street, London, Е.С. | 

Cassiers Magazine.—The July issue of this magazine contains 
articles on Electro Chemistry at Niagara Falls," Tendencies in 
Steam Engine Development," **Power Transmission by Vertical 
Shafts,” ‘‘ The Rotary Engine, The Tall Business Building,” 
* Marine Engine Bearings” and ''Swift Cruisers of the United 
States Navy." 


Accident. —4An accident happened on Saturday afternoon last to 
Alexander Campbell, an employé at the Hope-street sub-station of 
the Ayr Corporation electric lighting works. His right shoulder is 
stated to have come in contact with the cable and he was rendered 
unconscious. Under medical treatment he speedily recovered, and 
it was then found that his shoulder had been severely scorched. 

Aberdeen.—The Gas and Electric Lighting Committee offer to 
supply electric current for illuminating the harbour at 6d. per unit 
for the first hour and 3d. per unit after, but the Docks and 
Pilotage Committee of the Harbour Board consider,these terms too 
high, and a conference between the two Committees has been 
arranged for discussing the matter. 

h.— The Town Commissioners have appointed a com- 
mittee to consider and report upon the feasibility of lighting the 
town electrically. 

Ayr.—Extensions of the electric light mains to Castlehill-road 
at an estimated cost of £482, and to the Fort district at a cost of 
£311, have been decided upon. The Town Council also propose to 
fit up 70 lanterns in various streets with incandescent electric 
lamps, and to erect three additional arcs. 

Beccles.— The Lighting Committee have been endeavouring to 
improve the lighting of the streets, and for this purpose made some 
experiments with incandescent gas. The Council are recommended 
to discontinue employing incandescent gas lamps, as they have been 
found to be unsatisfactory, and the Committee are now making 
inquiries into the question of establishing electricity supply works. 

Belfast.—A Local Government Board inquiry into the applica- 
tion of the City Council to borrow £65,000 for eleotric lighting 
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pore was held on Thursday last by Mr. C. P. Cotton, M.I.C.E. 
т. W. M. M’Grath, B.L., instructed by the Town Clerk (Sir 
Samuel Black), appeared in support of the application. The first 
witness wss the Lord Mayor, who said that the present electricity 
supply station had been established largely as an experiment, and 
had now become inadequate to meet the demands upon it. The 
The proposed expenditure of £65,000 on the erection and equip- 
ment of а new station had his approval and that of the Corporation. 
The city electrical engineer (Mr. Victor A. H. M'Cowen) considered 
the proposed new station absolutely necessary. The existing one 
had been a great success, but it was becoming insufticient to meet 
their requirements. It was estimated that the new station would 
cost £65,000, made up as follows: Generating plant, £21,600 ; 
road work and cables, £17,489 13s.; incidentals, £3,586 7s. ; 
buildings, £22,324. The site for the station in East Bridge-street 
was the property of the Corporation. The Chairman of the Elec- 
tric Committee (Mr. George Andrews, J.P.) said the demand for 
electric current had increased so much of late that they would 
undoubtedly be able to pay their way on any loan that might be 
granted. Mr. F. H. Tulloch, architect, submitted plans of the 
proposed station, and as there was no opposition the inquiry closed. 

Blackburn.—The General Purposes Committee recommend the 
Town Council to municipalise the local tramways subject to terms 
of purchase being sat'sfactorily arranged. A special meeting of the 
Tramways Company has been called for Monday for the purpose of 
considering the Committee's offer. 


Bolton.—In the last report of the borough electrical engineer 
(Mr. Arthur Ellis) to the Gas and Electricity Committee it is stated 
that there were 262 customers of the electricity department, repre- 
senting an equivalent of 22,183 8-c.p. lamps connected, compared 
with 154 customers and 11,270 lamps at the corresponding period 
of last year. Twelve new customers, representing 1,732 8-c.p. 
lamps, are awaiting connection. 

Bradford.—The Town Council have decided to apply to the 
Local Government Board for sanction to borrow a further sum of 
£50,000 for electric lighting extension purposes. The electricity 
department of the Corporation continues to make steady progress, 
and the capital expenditure to date amounts to about £120,000. 


Bridgwater.—The Town Council have decided, on the recom- 
mendation of the Lighting Committee, to establish electricity 
supply works, at an estimated cost of £14,672. The Council propose 
to at once apply for а Provisional Order. 


Brighton.— The Brighton and Rottingdean Seashore Electric 
Railway was reopened for public traffic on Tuesday. 


Cardiff. —At the last meeting of the Lighting and Electrical Com- 
mittee an application was received from the Dorough Electrical 
Engineer (Mr. N. Applebee) for an increase of salary. The 
Chairman (Mr. Alderman Carey) moved, and Mr. Hallett seconded, 
а resolution recommending an immediate increase from £200 to 
£300 per annum, and to be ultimately increased to £400 by annual 
increments of £50. It was generally conceded by the Committee 
that Mr. Applebee had earned an increase, and that the Electricity 
Department had made considerable progress under his charge. 
Notwithstanding this, the Committee, four votes to three, decided 
only to increase his salary to £300. One member was actually in 
favour of indefinitely postponing the matter. 

The Electricity Department are at present supplying current 
to an cquivalent of 14,090 8 c.p. lamps, and there are 1,447 
more awaiting connection. The revenue for the month of June 
amounted to £398, against £273 for the same period of last year. 

Coventry.—An important report on the extension of the elec- 
tricity supply station was submitted by the Electric Light Com- 
mittee at Tuesday's meeting of the City Council. The demand for 
current had been so great that the Committee considered it necessary 
that considerable additions should be made to the plant and mains, 
and for this purpose it was recommended to apply to the Local 
Government Board for sanction to borrow a further sum of £37,900. 
Tho Committee recommend—(1) that a 300-kilowatt steam alter- 
nator be added to the plant at the station, which, together with the 
necessary additions and alterations to the engine room, switchboard, 
&c., would cost about £8,000 ; (2) that mains be laid in about 30 
additional streets, at an estimated expenditure of £27,900 ; and 
(3) that arc lamps be erected in various thoroughfares, at an outlay 
of £2,000. The above extensions were all recommended by the 
consulting engineer (Mr. Robert Hammond), whose report has 
been discussed and endorsed by the Committee. In moving the 
adoption of the report, Alderman Hill said the capacity of thc 
present station was between 7,000 and 8,000 8-c.p. lampe, and 
they had already received applications for more than 8,000 lamps. 
If the proposed extensions were carried out they could supply cur- 
rent to about 17,000 lamps. А long discussion ensued, and the 
motion was ultimately carried by the casting vote of the Mayor. 
Eventualy the whole question was adjourned until the next 
meeting. 

Dublin.— The accounts of the electric lighting department were 
presented and discussed at the meeting of the City Council on 


Monday. Several members criticised the administration of the 
Electric Lighting Committee, and contended that adequate steps 
had not been taken to meet the undoubted demand for electric 
current in the city, as several ratepayers had put down independent 
installations. After allowing for interest, sinking fund, &c., there 
was a deficiency of £1,139. 14s. 11d. on the year's working, and 
this result was not considered good enough for a city like Dublin. 
Mr. Beattie characterised the state of affairs as disgraceful, and in 
reply the Chairman of the Committee (Mr. Buckley) said that if 
his Committee had a million and a-quarter of money, with a site, 
they would light all Dublin, night, noon and morning, at 2d. per 
unit for current instead of 7d." It was a puerile thing to compare 
Manchester with Dublin. Unfortunately the present station was 
nota good one, and at the outset the Committee was beset with 
difficulties on the part of the citizens that no other city in the 
United Kingdom had encountered. They had to face various 
actions and injunctions. However, they had paid off £10,000 of 
the capital, besides interest. The report was not so encouraging as 
it might be, and he was sorry that it was not. The report was 
then adopted. 


Edinburgh.—The Electric Lighting Committee have finally 
adjusted their estimates for the year ended May 15, 1898. The 
expenditure is estimated at £18,920, against £10,730 last year, and 
an actual outlay of £21,419. 18s. 8d. The anticipated income is 
put at £34,155, compared with £23,850 and actual receipts of 
£26,828. 10s. 11d. The Committee anticipate an expenditure of 
about £64,900 on capital ascount during the forthcoming year. 
The Committee have decided in favour of Prof. A. B. W. Ken- 
nedy’s scheme for the electric lighting of Portobello. 


` Fete.—In the sacred cause of charity a fóte and sale of work is 
to take place at Porthcurnow, the head-quarters of the Exiles " 
Club, on Bank Holiday, Aug. 2, the proceeds of which will be 
devoted to the funds of St. Levan Church. Röntgen ray exhibi- 
tions, and an exhibition of electrical apparatus, will be included in 
the entertainment. Those who would like to help to swell the 
amount which the Exiles” seek to raise should forward their 
subscriptions to Mr. H. J. Cheesman, hon. secretary, Porthcurnow, 
Treen, R.S.O., Cornwall. 


Foreign Trade Committee.—It is, of course, well known that 
the Imperial Institute was to have done much (it was thought, at 
the time of its establishment, very much) towards keeping British 
manufacturers in touch with Colonial and foreign trade require- 
ments. How far the Institute has borne out the anticipations of 
its early youth our readers are possibly well able to gauge. In this 
direction laudable efforts have been made by the London Chamber 
of Commerce, and it is possibly here that the best of such work has 
been done.. Some time back with the aid of the Colonial Office an 
interesting collection of foreign-manufactured goods supplied to our 
colonies, and which meet а ready demand, were exhibited in 
London, and created much interest. It was felt in commercial 
circles that such exhibitions should be more frequent, and that 
considerable help would be afforded traders by such displays. The 
Government have evidently taken kindly to this view, and have 
appointedza strong Committee to inquire into and report upon the 
best means of bringing to the knowledge of the home ers the 
commercial information which is furnished by British officials 
in the Colonies and India. This Committee will report upon the 
desirability of samples of goods in demand in Colonial markets 
being sent over by our consular representatives. It is especially 
satisfactory to find that Sir Courtenay Boyle, K.C.B., is to be 
Chairman of this Committee and is to be assisted by Sir H. Stafford 
Northcote, M.P., Sir Henry Bergne, Mr. S. E. Spring Rice and 
Mr. A. E. Bateman. These are all gentlemen in whom the commercial 
community will have confidence, aud if assistance is freely rendered 
by the officials of other Government Departments, and particularly 
by the Foreign Office, much good should result from the Committbe's 
deliberations. While on this subject we would suggest to the Com- 
mittee & recommendation in their report that a permanent official 
should be employed at the Foreign Office to carefully digest the 
reports received from the commercial attachés now appointed on 
the staff of many of our foreign legations. These reports plus the 
admirable consular reports which are now received, would furnish 
an excellent index to the probable requirements of foreign markets, 
but it is important that these reports from both sources should be 
digested immediately upon receipt in London, and that these 
digests should be furnished to the leading trade organs. These 
digests would take the place of the scrappy insufficient paragraphs 
which are now sent to the daily papers exclusively, and which are 
nearly always useless for any practical purpose. The forwarding 
of these communications to the trade papers most especially applies 
to open contract notices, regarding the majority of which additional 
particulars have to he obtained before tenders can be prepared, 
and consequently time is the essence of the matter. We trust the 
Committee will take counsel with the leading members of the prin- 
cipal trades of the country, and there must be many gentlemen 
connected with the great trade organs of this country who would 
be in a position to offer suggestions of value. 
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' @lasgow.—The presentation of the annual accounts of the 
Electricity Department at the meeting of the City Council, on 
Thursday last, afforded members ап opportunity for criticising the 
administration of the Electricity Committee. It is true that a gross 
profit of nearly £18,000 on the year’s working did not give critics 
much room for an attack upon the Committee, but one or two 
members considered the affairs of the department would be much 
more prosperous if they had a voice in the administration. Dr. 
Colquhoun wanted to know whether it was the intention of the 
Committee to really grapple with the electric supply of the city. 
At the present time only the privileged few could take electric 
current. The Committee in the past had wedded itself entirely to 
the low-tension system, a system which would never permit of 
Glasgow as a whole being supplied with electric current. The 
station was established a good many years ago, and practically this 
was the first time they had been able to show a good commercial 
return, and they had a deal of leeway to makeup. The Committee 
proposed to lay down in two parts of the city two other low-tension 
stations, and it was only where therc was a tolerably dense demand 
from a low-tension station that it could be carried on ata profit. He 
asked the Committee if they were prepared to face the laying down 
of a high-tension station, somewhere in the city or the suburbs, for 
the purpose of grappling with the demand for electricity from any 
part of Glasgow. The Chairman of the Committee (Mr. Maclay) in 
reply, said the Committee were prepared to face anything, but they 
were not prepared to adopt the high-tension system. The Board 
of Trade now permitted them to supply current at any pressure up 
to 500 volts, and that would enable them to considerably extend 
their area of supply. Eventually the accounts were passed. 

Hospital Lighting.—At the last meeting of the Asylums Board 
the South Eastera Hospital Committee were authorised to engage 
the services of Mr. Н. R. J. Burstall, to prepare a specification for 
the execution of certain alterations to the electric fire alarm system 
at the hospital at an estimated cost of £140. 


Huddersfield.—The Borough Electrical Engineer reported at 
the last meeting of the Electric Lighting Committee that the 
increase during the month in consumers had been 14, and the 
units metered during June showed an increase of 96 per cent. on 
the corresponding period ‘last year. During the half-year January 
to June the increase in consumers was 88, and the equivalent 8-c. p. 
lamps installed had risen from 28,983 to 33,987. The metered 
units for the six months were 192,708, being 42 per cent. increase 
over the first half of 1896. Extensions of lighting mains were 
authorised along Luck-lane, and East St. Lindley to Halifax-road. 

The (wardians have decided to wire the union offices for the 
electric light. 


Isle of Wight. —A new railway line (the Newport, Godshill, St. 
Lawrence and Ventnor Railway), 54 miles in length, was inaugu- 
rated on Monday. The line is to be worked on the electric block 
system, and telephonic communication is established between all 
the stations on the route. 


. Islington (London). —The salary of the Chief Assistant Engineer 
(Mr. C. H. Yeaman) has been increased to £200 per annum. 

Larne.— The dispute with the Larne Electric Light Works 
(Limited), over the contract for the lighting of the town, has been 
satisfactorily arranged. At the last meeting of the Town 
Commissioners the manager of the Company (Mr. Smyth) attended 
and submitted an amended tender for three years from August Ist. 
Mr. Smyth also undertook to carry out some alterations and make 
certain additions to the number of street lamps, and this the 
Commissioners agreed to. 


Liverpool.—The City Council recently acquired the local tram- 
way system, and a Committee was formed for the purpose of 
considering the most suitable form of traction for the lines. Ata 
special meeting of the Committee on Wednesday it was decided to 
recommend that the Council equip the tramways from St. James's 
Church, past the Custom-house, up Park-lane to the Dingle and 
Warwick-street and on to Prince's-park-gates, on the overhead 
trolley system. 

London County Council —At Tuesday's meeting the Bridges 
Committee reported having received ап application from tho 
Charing Cross and Strand Electricity Supply Corporation for a way- 
leave of their mains across Waterloo Bridge. They had approached 
the Company with regard to obtaining favourable terms for supply- 
ing light to the lamps on the bridge, and the Company accepted the 
Council's proposals provided that only such quantity of current will 
be required as may be reasonably necessary for the efficient arc 
lighting of the bridge. The Committee therefore recommended 
that permission be granted provided the Corporation supply cur- 
rent to the lamps on the bridge and maintain them free of cost. 
be Highways Committee submitted their report on the pro- 
posed electric lighting installation for the Victoria Embankment of 
Waterloo and Westminster Bridges, which tho Council had autho- 
rised, but on which they required more information. The report 
stated that the Council would have no power, without the further 
sanction of Parliament, of establishing a station other than that 


near the Charing-oross Railway Bridge. It was anticipated thet it 
at any future time the Council should decide to light any or all of 
its subways by electricity, and so avoid the use in the subways of 
* safety " lamps, which were at times a source of trouble, the 
machinery to be provided at the station would be sufficient to 
supply the necessary current. It was intended to put in three 
units, each consisting of an engineand dynamo, and each capable of 
supplying current to three of the six circuits intended to supply the 
total number of lamps. Thus up to midnight two machines would 
be running and one held in reserve, while after midnight one machine 
would be able to take the load until daybreak, this arrangement in- 
uring that the machines should be always running at fullload. The 
oonsideration:of the recommendation that The Highways Com- 


mittee be authorised to invite tenders by public advertisement for the 


erection of the generating station and for the supply of the neces- 
sary machinery, mains, lamp standards, and other plant for the 
installation," was adjourned.——It was agreed, after considerable 
discussion, that the Council should seek power in the next session 
of Parliament for the construction of а tramway from the existing 
termini of the London and South London Tramways Companies at 
Westminster Bridge-road, along the centre of Westminster Dridge 
and the whole of the Victoria Embankment to Blackfriars Bridge. 
Earl Russell stated that the question of the motive power to be 
used had not yet been considered. 


Melbourne. —The Acting-Premier of Victoria has authorised the 
Railway Department to at once proceed with the erection of a new 
electricity station at North Melbourne, at an estimated oost of 
£22,000, and the railway stations at Spencer-street, F linders-street 
and Prince’s-bridge, as well as the General Post Office and Parlia- 
ment House, will be lighted from the new station instead of from 
separate establishments as now. It is expected that the concentra- 
tion of the electric lighting plant in one building will result in a 
reduction of the working expenses from about £5,000 to £2,500. 

Meter Patents.—Messra. Chamberlain and Hookham ask us to 
publish the following correspondence. It appears (Messrs. Cham- 
berlain and Hookham write) that the full scope of the judgment in 
the Company’s case against Messrs. Johnson and Phillips has not 
been appreciated by all station engineers, and the fact that, in the 
opinion of the Company’s advisers, this case covers the user 
referred to in the correspondence may be of interest to the pro- 
fession in general, and may lessen or arrest the damage the Com- 
pany hashitherto suffered from those who infringe its patent 
rights :— 

(Copy. ] 
„To the Town Clerk, Bradford. July 15, 18%. 

„Dran Sin: We are informed that you are using on your electrics 
circuits the Thomson-Houston meter. We are advised that such usure 18 
an infringement of our patent rights, and renders you liable to damages 
for the past and an injunction for the future. We should be glad to hear 
at your earliest convenience whether you admit this, and if so what 
arrangements you propose to make with us. On the other hand, if you are 
not prepared to admit our rights we shall be obliged to appeal to а com- 
petent Court. | 

“ Please understand that we are exceedingly sorry to have to address you 
thus, but our duty to our shareholders compels us to vindicate the Com- 
pany’s rights. —Y ours truly, 

“For CHAMBERLAIN AND HOOKHAM (LIMITED, 
(Signed) ARTHUR CHAMBERLAIN, Director. 


(Copy. ] 
“ Town Clerk's Office, Bradford, July 17, 1897. 
„Dan Sin: I duly received your letter of the 15th inst. with reference 
to the use of Thomson-Houston meters. In reply, I can only refer you to 
the British Thomson-Houston Company (Limited), — Yours faithfully. 
(Signed) FREDERICK STEVENS, Deputy Town Clerk. 
** Messrs. Chamberlain and Hookham, Birmingham.” 
[Corx.] 
“To the Town Clerk, Bradford. „July 20, 1897. 
“Dear Sin: We have your favour of the 17th, and note that in answer 
to our complaint you refer us to the British Thomson-Houston Company 
to justify you for using on your circuits their meters. 1а reply, we! 
leave to say that we are exceedingly sorry if we cause you any incon- 
venience, but the legal position requires that we should deal with you 
direct, and we have therefore instructed our solicitors to ask you to 
kind enough to accept service yourselves of a writ in this matter. — Yours 
truly, „For CHAMBERLAIN AND HOOKHAM (LIMITED), 
(Signed) ARTHUR CHAMBERLAIN, Director. 
Nairn.— The Police Commissioners have appointed a Committee 
to consider and report upon the advisability of establishing elec- 
tricity works. At the meeting of the Commissioners, on Tuesday, 
the general opinion of members seemed to favour the erection 0 
a station under municipal control. 


New South Wales Electric Lighting Legislation.—A depu! 
tion from the Electrical Association and the Engineering Associs- 
tion recently waited upon the acting Premier (Mr. Bunker) for the 
pur of urging the Government to introduce a comprehensive 

lectric Lighting Bill for the colony. Amongst those present were 
Mr. Oswald Haes, President of the Electrical Association, Messrs. 
J. О. Callender, А. C. F. Webb, E. J. Erskine and E. J. Dews 
bury. It was pointed out that at the present time there was no law 
in the colony under which electric light mains could be laid throug 
the streets of a city. In some cases municipalities gavo pet 


mission to erect wires, but it was a power they could not 
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legally give, and in other cases permission had to be obtained 
from private owners to take the wires over the roofs of houses. 
Municipalities had no power to borrow money and mortgage their 
rates as security for the purpose of erecting electricity works unless 
a special Act was obtained for each case. They required an Act on 
the lines of the English Act of 1882 and the Amending Act of 1888. 
Similar Acts had recently been.passed in Victoria and Queensland, 
and already beneficial results were apparent. Capital would not be 
invested in electric lighting undertakings in New South Wales 
until such an Act was passed.—Mr. Bunker, in reply, said that 
almost every recommendation that had been made that day was 
embodied in a Bill which he had before him ready for presentation 
to Parliament. Advantage had been taken of the legislation in 
other colonies, and their experience had been carefully considered. 
It was the intention of the Government to introduce the Bill this 
session, 

Private Bill Legislation.—A Committee of the House of Com- 
mons have disallowed the objection of the Dublin, Wicklow and 
Wexford Railway Company to the Bill of the Dublin United Tram- 
ways Company for authority to introduce electric traction on the 
whole of the Company’s tramways. 

Provisional Orders.—The following list supplements that given 
in our last issue of notices of intention to apply for Provisional 


Orders for supplying electric current for lighting and other. 


purposes :— 
THE PROVINCES, 


Broadstairs and St. Peter's, Hawick, Stalybridge, 
Burslem, ford, Stoke, 

Colne, Leamington, Welshpool, 
Dorchester, Rowley Regis, Weymouth, 
Greenock Ryde Wolverhampton. 


The Broadstairs and St. Peter's Urban District Council give formal 
notice of opposition to the application of the Bourne and Grant 
Electricity Company. Owing to the receipt of an applica- 
tion from Messrs. Crompton and Co., the Burslem Town 
Council have decided to themselves make an application for 
an Order. As the Colne Corporation have already decided 
in favour of retaining electric lighting powers in their own 
hands two applications received from electric supply companies are 
to be opposed. The Dorchester Town Council have decided to 
oppose two applications for Orders. The North British Electricity 
Supply Company and the Imperial Electric Light and Power Com- 
pany have asked for the consent of the Greenock Town Council to 
proposed applications for electrio lighting powers, but it is probable 
that both will be opposed, as most of the members of the Police 
Commissioners are in favour of themselves retaining electric light- 
ing powers. A sub-committee has, however, been appointed to 
consider and report upon the question. The Hawick Town Council 
have asked the Imperial Electric Light and Power Company to sub- 
mit further particulars regarding their proposed application for an 
Order for the Burgh of Hawick. The Ilford District Council have 
unanimously resolved to apply for electric lighting powers. The 
Leamington District Council have decided to oppose the application 
of the Midland Electric Lightand Power Company for a Provisional 
Order. The Rowley Regis District Council have expressed approval 
of the application of the South Staffordshire Blast Furnace Power 
Syndicate. A second application has also been received from the 
Midland Electric Corporation for Power Distribution. The pro- 
posed application of the Ryde Electric Light Company for a Pro- 
visional Order for Ryde is to be opposed by the Town Council. An 
application for а Provisional Order is to be made by the Stoke Town 
Council. On the recommendation of the General Purposes Com- 
mittee the Stalybridge Town Council have decided to oppose 
an application for a Provisional Order by Messrs. Crompton 
and Co. The Welshpool Town Council have been notified 
by the Western Electric Light and Power Company of their pro- 
posal to apply for an Electric Lighting Order, but the communica- 
tion does not seem to have disturbed the equanimity of the coun- 
cillors, one member remarking that ‘‘ now that the gas company is 
providing incandescent gaslight I think nothing more is required." 
The matter has, however, been formally referred to a Committee. 
Notice of opposition to the applications of the Weymouth Electric 
Light and Power Company and the Bourne and Grant Electricity 
Supply Company is to be lodged by the Weymouth 'Town Council. 
The Wolverhampton Town Council wish to ‘‘ protect their inte- 
rests " in connection with the proposed application of the Midland 
Electric Corporation for Power Distribution for а Provisional Order 
for the district. | 

Ramsey (Isle of Man).—The scheme for the construction of an 
electric tramway from the southern extremity of Ramsey Bay to 
Queen’s Pier, a distance of over 2,000 yards, was considered by a 
Committee of the Tynwald Court on Friday. It is proposed to 
organise a quarter-hour tram service from Douglas to Ramsey, 
and express cars in connection with all the steamers arriving at 
Douglas, performing the journey in an hour and a quarter. There 
was practically no opposition, and the Committee adjourned for a 
fortnight to enable a formal agreement to be submitied. · 


Radcliffe, —' The Board of Trade have given the District Council 
another 12 months in which to comply with the terms of their 
Provisional Order. Messrs. Crompton and Co., have offered to 
take a transfer of the order, but the Council state that they are 
not at present in a position to either make or accept an offer for the 
order. The Electric Lighting Committee are in negociation for the 
purchase of a suitable site for the proposed generating station. 

Sunderland.—At the meeting of the Tramways Committee last 
week a letter was received from the local Tramways Company 
offering to sell the whole of their lines and rolling stock to the Cor- 
poration, and to introduce electric traction, provided the Council 
would re-lease the tramways to them for 21 years. The Committee 
came to no definite decision as to purchase, but a resolution in 
favour of the principle of electric traction was adopted, and the 
Borough Electrical Engineer (Mr. J. F. C. Snell) was instructed to 
prepare estimates and go into the entire question, and report at an 
early date. In the meantime information as to the routes, &c., is 
being collected, and the matter is to be fully discussed at the next 
meeting of the Committee. | Е 

Sydney (N.8.W.).—In a recent report on the question of the 
erection of electricity supply works, the City Surveyor (Mr. R. W 
Richards) advocates municipal ownership, and recommends the 
Council not to allow a private company to undertake the supply of 
electric current in the City. 

Swansea.—On Wednesday, before a Select Committee of the 
House of Commons, the Bill of the Swansea Tramways Company 
for converting the working from horse traction into electrical 
traction, and to raise additional capital, was considered. It will be 
recollected that this session the House of Lords Committee 
rejected the proposal of the Corporation of Swansea to acquire the 
tramways, and to work them electrically in conjunction with electric 
lighting and а dust destructor project, and the present Bill was an 
alternative Bill promoted by the Company, which passed the House 
of Lords without opposition this session and was now opposed by 
the Corporation. In the course of the evidence witnesses pointed 
out that the streets of Swansea were much more suited, on account 
of their gradients, to electric than to horse traction, and Mr. 
Kincaid, from an engineering standpoint, and Mr. Duncannon, 
& London stock-broker, from. the financial aspect, urged that 
if the Bill were passed the Company would be transformed 
from an unsuccessful into a successful one. The latter 
gentleman, who has financed many tramway undertakings, said 


that in the event of the Committee authorising the working by 


electricity, his firm would guarantee the whole of the necessary 
capital, and he estimated that there would be а considerable profit, 
as the number of miles run would be increased and the working 
expenses diminished. In the oourse of the evidence the Chairman 
said he could not see what the objections of the Corporation could 
be to the working by electricity (which they had proposed to do 
themselves) and to the Company attempting to put itself mto a 
Solvent condition. Mr. Bowen Rowlands (for the Corporation) 
said that they objected to an incomplete scheme, that they wanted 
powers to be given to themselves instead of to a Company.whose 
past action and financial position did not justify any favour, and 
that in the event of future purchase the purchase price would be 
enhanced if the Bill were passed. The Borough Surveyor said that 
if the lines were to be worked electrically they would have to be 
relaid, and more passing places provided, and the Corporation 
would no doubt be prepared to promote another Bill with that 
object. The Committee passed the Bill subject to the Company 
coming under obligation to keep the roads in repair to the eratis- 
faction of the Corporation. 

The Tramways and Electric Lighting Committee of Swansea 
Town Council haye.devoted two sittings to the discussion of a 
proposal to enter into fresh negotiations with the Tramway Com- 
pany with а view to revive the famous triple electric lighting, 
tramway and dust deetructor scheme, and to promote a Bill in 
Parliament on the subject. The opposition was led by Mr. 
Alderman Leeder, who thought the only way to deal with the 
Tramway Company was to buy their undertaking outright. He 
moved that the consideration of the matter be deferred, but this 
was defeated by 13 votes to 6. Eventually it was decided to omit 
all reference to the promotion of a Bill in Parliament, and in this 
amended form the motion was unanimously agreed to. At the 
meeting of the Town Council on Wednesday the ag th WAS 
adopted: but the words relating to the promotion of a Bill were 
re-inserted, 

Telephone Trunk Communication. —Whitney (Oxon) has been 
added to the towns possessing trunk communication with the Post 
Office main system. 

Tramways and Light Railways.—It is reported that an 
important point of law as to the precise definition of a tramway and a 
light railway will shortly come before the Courts. Ап application 
has been made under the Light Railways Act for authority to con- 
struct а tramway in а northern borough, and this point of law will 
have to be decided before the Light Railway Oommissioners sit 
to hear applications for power to construct tramways. 
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Walsall.—Mr. R. H. Bicknell held a Local Government Board 
inquiry on Thursday last into the application of the Town Council 
to borrow, amongst other sums, £1,851 for electric lighting pur- 
poses. The borough electrical engineer (Mr. A. Wyllie), who gave 
particulars as to how the money was to be expended, stated that 
there was the equivalent of 6,357 8-0. p. lamps connected, and there 
were other applicants waiting to be connected. The proposed 
extensions would enable them to supply current to 1,000 further 
lamps. The Chairman of the Electric Lighting Committee (Coun- 
oillor Brownhill) said they could not get through next winter unless 
the extensions were carried out. At the rate they were progressing 
they would soon have to make another similar application. There 
was no opposition. 


Willesden.—T wo lengthy reports on the advisability of establish] 
ing electricity supply works in this district have been prepared b 
Mr. W. H. Trentham and the Engineer to the District Council 
(Mr. О. C. Robson). Mr. Trentham considers that there is а good 
prospect of an electricity station proving а financial success. He 
recommends the Council to adopt the high-tension alternating- 
current system of supply, and to make provision for the supply of 
current to at least 3,000 16-c.p. lamps in the Kilburn district, 
1,500 lampe in Willesden district, and 500 in Harlesden. Mr. 
Trentham thinks that this number would be taken up within a 
comparatively short time. Mr. Robson’s report deals principally 
with the class of property in the district and the probability of 
householders taking a supply of current. He estimates the cost of 
erecting and equipping а station suitable for the requirements of 
the district at 000. Both reports will be considered at a forth- 
coming meeting of the Council. 


Worcester. — Mr. R. H. Bicknell held a Local Government 
Board inquiry at Worcester, on Saturday last into the application 
of the Town Council to borrow £8,834 for electric lighting pur- 
poses. The Town Clerk (Mr. S. Southall) gave particulars of the 
previous loans, and said the present application was necessary in 
order to enable the Electricity Committee to meet the increasing 
demand for current. The City Electrical Engineer (Mr. E. T. 
Ruthven Murray) said that there was an increase of 50 
per cent. in the demands last year, which they were only 
able to supply by running the whole of their plant. The present 
capacity of the generating station was 15,000 8 c.p. lamps, but 
with the proposed additions they would be in a position to supply 
current to nearly 24,000 lamps. He explained that they now had 
far more lamps connected than they could supply at one time. As 
to the new 100 н.р. engine that was required, Mr. Murray explained 
that they had some of their machinery driven by water, but they 
had never had sufficient water-power et the full power from 
that part of the plant, and the engine would assist the turbine. In 
reply to an inquiry by the Inspector, the Chairman of the Com- 
mittee (Alderman Williamson) said the demands for electric 
current still continued to come in. The amount outstanding was 
£56,682. A sum of £59,877 had been borrowed, and 23,295 had 
been paid into the Loans Fund. There was no opposition. 


Outing.—The staff and employés at the Derby works of Messrs. 
John Davis and Son were on the 10th inst. entertained by the firm 
to a trip to Blackpool. 


Cricket.—On Saturday the staffs of the various contractors 
engaged on the Wandsworth and St. Lukes’ electricity stations of 
the County of London and Brush Provincial Company indulged in 
cricket at Balham, the result of the match being in favour of the 
St. Lukes’ team. А dinner followed, presided over by Mr. В. 
Deakin, the resident engineer at Wandsworth. 


COMPANIES’ MEETINGS AND REPORTS. 


——— ͤ — 


Eastern Telegraph Company (Limited). 


The fiftieth half-yearly general meeting of this Company was held yester- 
day (Thursday) at Winchester House, Old Broad - street, under the presi- 
dency of the Most Hon, the Marquess of Tweeddale. 

The SECRETARY (Mr. George Draper) read the notice calling the 
meeting, and the report of the Directors was taken as read. 

The CHAIRMAN expressed great regret at the recent death of Mr. 
Charles William Earle, and afterwards stated that the vacancy thus caused 
on the Board had been filled by the election of Mr. Clement S. Colvin, C. I. E., 
who had lately resigned the post of permanent Secretary of the Public Works 
Department in the India Office. Turning to the accounts, he said the gross 
revenue for the half-year under review had amounted to £479,822, being 
an increase of £13,729 over that of the corresponding period of the pre- 
vious year. The traffic with India and also with South Africa had shown 
some tendency to decrease, but the receipts from others classes of traffic 
had been fairly maintained, and in some instances had somewhat improved. 
During the late war between Greece and Turkey a temporary increase 
took place in the traffic with Greece, but it had now fallen 


below its normal proportions. Now, however, that peace was assured | 


competition. 


they might hope to see a recovery in the traffic. He need not 
tell them that great derangement of business was the inevitable result of 
war, and although war might cause a temporary increase in their business, 
it was to the commercial prosperity of the world that they looked for a 
permanent increase in their traffic. The total working expenses for the 
half-year had amounted to £110,109, as against £99,151 in the correspond- 
ing six months of the previous year. Of this increase, however, £1,500 was 
of a special character—£1,000 to the Pender Memorial Fund and £500 to 
the Indian Famine Relief Fund. The Pender Memorial Fund had closed, 
and the amount realised was £7,600. The most important increase under 
the head of their expenses was due to the increase in the number and 
salaries of their staffs at home and abroad. The staff at Vigo had had to 
be strengthened considerably iu order to work the Emden Vigo cable ; aud 
the introduction of the automatic system of working had also necessitated 
an increase of the steff. Considerable reductions had aleo been made 
lately in their rates. He had a list of 45 reductions made in the present 
year in the rates from Great Britain and Europe, Asia, Africa and Austra- | 
lasia, varying from 4d. to 4s. and 4d. per word. In addition, other reductions 
had been made in the local rates abroad. It had always been their policy 
not only to maintain their system in a perfect state of efficiency, but also 
{о provide ample means to meet any increace of traffic arising from any 
cause whatever. He might state, in connection with this matter, that 
they had quite recently received the following letter from the Postmaster- 
General: —“ Sir: I have the honour to acquaint you that my officers have 
„informed me of the part which the Eastern Telegraph Company and the 
* companies with whose lines its gystem is connected took in the trans- 
' mission of the message sent by Her Majesty the Queen to Her subjects 
“throughout the British dominions on the day of the celebration of the 
“60th year of her reign. It affords me much pleasure to convey to 
“you my high appreciation of the service thus rendered to the Queen and 
“her people on this memorable occasion, and to add my congratulations on 
“the complete success of the telegraphic arrangements which resulted 
* from the hearty co-operation of the companies in the matter (cheers). 
Under the head of maintenance and renewals of instruments, &c., there 
was an increase in the expenditure of about £1,169. In the expenses 
attending repairs and renewals of cables a reduction Фаз shown of 
£6,411. They had been very fortunate this year in the expenses under 
this head, owing to the employment of their ships in repairing the 
cables of other companies. The credit received for this work amounted to 
£20,085 or an increase of 328,790 on the sum received in the corresponding 
period of 1896. The cost of the cable used for effecting the numerous 
repairs done by their ships was over £2,490 less than in the same half- 
year of 1896. They had, therefore, been able to make some very 
necessary additions to their minor reserves, more especially the reserve 
fund for maintenance ships. This fund, with the contribution from revenue, 
this half-year now amounted to a fairly good sum, but it was no more 
than adequate for their future requirements, They carried £120,000 to 
their general reserve fund against £125,000 in the corresponding period of 
the previous year. There would be a heavy charge against this fund next 
half-year for the cost of а cable between Vigo and Gibraltar. It would be 
over 600 miles in length, and it would be laid by their own ships. Rather 
more than half the length of cable had been submerged, and the 
work, so far as it had gone, had been entirely successful. The only 
complaint they had received was contained in a letter of a shareholder 
suggesting the desirability of paying a larger dividend on the plea that 
they were putting more than sufficient to their reserve. He could 
only repeat what had so often been stated at their meetings—that their 
reserve fund in the past had been totally insufficient for possible contin- 
gencies They thought that the shareholders’ interests were better served 
by paying fair dividends, strengthening their reserves, and sharing their 
prosperity with the telegraphing public thau by distributing larger divi- 
dends, without due regard to their reserves and the public, who provided 
them with the sinews of peace, and, if necessary, of war. In the opinion 
of the Directors this was one of the most effectual means of preventing 
With reference to the proposed contribution towards the 
Prince of Wales’s Fund, it was a matter for the shareholders, but if they 
approved a contrib ation of 100 guineas to this Fund he would ask them to 
give expression to their views in the matter, which was entirely in their own 
hands. He would only state that in the opinion of his colleagues and 
himself the object сї the fund was entirely worthy of support. He 
might remind them that that was their fiftieth half-yearly meeting, and 
he might state that their prosperity had been uninterrupted. For the first 
16 years of their existence the average dividend paid on the Ordinary 
shares was 5] per cent., and for the last nine years they had paid a steady 
dividend and bonus equal to 64 per cent. He thought it might be 
said that their prosperity had been due to good management, and 
especially to a cautious financial policy; and he believed that if 
the same policy were pursued in the future, the next 25 years would pro- 
bably not be less but even more prosperous than the last. He then moved 
the adoption of the report and the payment of the dividends and bonus 
therein recommended. 

Sir JAMES PENDER having seconded the motion, a brief discussion 
followed. 

The CHAIRMAN, in reply, stated that they had been in the habit of 
displaying on the balance-sheet the particulars of their holding in other 
telegraph companies. There was no epecial reason at the present time 
why this information should not be set forth. Some contingency might, 
however, arise in the future which would make it inconvenient and against 
the interests of the Company to display publicly the details of the present 
account. The marine insurance fund was provided in order to enable 
them to replace ships that were lost. The object of the maintenance 
ships fund was to maintain them in a perfect state of efficiency. He then 
put the resolution, which was carried unanimously. 

_A resolution was afterwards passed electing Mr. Colvin a Director of the 


Company. 
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Mr. PARRITT then proposed а vote of thanks to the Chairman, 
Directors and staff. He also proposed that the Company should grant a 
contribution towards the Prince of Wales's Hospital Fund. 

Mr. GOODSALL seconded the motion, which was carried unanimously. 

It was also decided, at the instance of Mr. JOHN NEWTON, that a 
letter should be sent by the Secretary, on behalf of the shareholders, 
expressing the latters’ condolence with the family of the late Mr. Earle. 

The CHAIRMAN, in reply to the vote of thanks to his colleagues and 
himeelf and the staff, warmly commended the services of the latter. 

The proceedings then closed. 


[A full report of this meeting will appear in our next issue]. 


Electric Construction Company (Limited). 


The fourth annual general meeting of this Company took place yesterday 
(Thursday) at Winchester House, Old Broad.street, Mr. James Barclay 
(Deputy-cbairman), presiding. 

The CHAIRMAN : Gentlemen, I am sorry to inform you that our res- 
pected Chairman (Sir Daniel Cooper) is not able to be present to-day in 
consequence of an attack of sciatica. He has asked me to take his place, 
and to read you the speech he had himself intended to deliver. 

The SECRETARY (Mr. James Gray) then read the notice calling the 
meeting. 

The CHAIRMAN : I will now read Sir Daniel Cooper's speech: 
The accounts which I have now the pleasure of submitting for your 
approval show a net profit for the eleven months ended 5186 May 
of £17,569. 2s. 5d., to which has to be added for dividend purposes the 
sum of £13,297. 5s. Ad. brought from last year, making together an 
amount available for dividend of £30,696. 7з. 9а. Of this amount the 
Directora recommend that £14,197. 7a. be distributed as dividends: on the 
Preference shares at the rate of 7 per cent. per annum, and on the Ordinary 
shares 53 per cent. (equal to 6 per cent. per annum) free of income-tax ; the 
whole of the Preference dividend to be paid on 31st July, and, according 
to the practice established last year, one-half of the Ordinary share dividend 
to be paid on 31st July, and the other half on 31st January next. After pay- 
ment of these dividends a balance of £16,499. Os. 9d. will remain to be car- 
ried forward, which is £3,201. 15s. 5d. more than last year—that is, we ра 
the dividends out of the profits of the eleven months, and add £3,201. 15s. Ба. 
to the sum carried forward. "These results will, I believe, be satisfactory to 
you, especially when it is considered that the plant and buildings have been 
fully maintained, as well as £5,000 set aside to depreciation account out 
of the revenue of the eleven months. The amount at the credit of this 
depreciation account-is now £18,000, and there is no doubt that for profit- 
making purposes, at least, the property, without taking intoaccount the new 
buildings is of as much value as it was four years ago. The accounts show 
general progress in the development of the business : we have been producing 
more, and we have been able to do so at less cost; hence the increase -in 
the profits. As stated їп the report, our customers, the men employed, 
the output of manufactured goods and gross profits, all show important 
increases, and I am happy to add that there are at present in the work- 
shops as many orders as we care to have, and at prices which ought to yield 
at least our usual profits Further, I am pleased to inform you that since our 
report was issued we have secured the contract for the electrical equipment 
of the Halifax Tramways and are thus obtaining our share of electrictraction 
work. The accounts before you are full and simple—it is at least intended 
they should be so—and I shall therefore refer only to a few of the items, but 
if further explanations are required, the Deputy Chairman, who is more 
familiar than myself with the details of the business, will be happy to answer 
any inquiries. The expenditure is much the same as last year. We have tried 
to make reductions, but if we are to maintain the efficiency and reputation 
of our establishment, we can make little further progress in that direction. 
We look for improved results to an increased output, and you will be 
pleased to hear that in this object we have the full co-operation of our 
staff and employés. Ons important cause of our large expenditure is the 
necessity for making up tenders and estimates of cost, involving designs, 
drawings, &c., free of expense to the enquirers, while of the work dealt with 
in thesetenders and estimates only asmall proportion can necessarily comeour 
way. This practice їз one of the necessities of the business, and we make 
no complaint, but it accounts for а considerable portion of the cost of our 
staff. You will observe under the head of expenditure an item for com- 
missions and foreign agency charges, £839. 5s. 9d., to which I desire to 
invite your attention, because it is an indication of the principle that guides 
the making up of the accounts. Nearly the whole of this charge has been 
expended in establishing foreign agencies with the view of increasing and 
widening our connection; but time is necessary to develop business, 
and as little or no fruit has yet been gathered from this expenditure, 
it might have been placed to a suspense account to be gradually liqui- 
dated ; but we do not like suspense accounts, and the whole has been 
charged against the revenue of the year. Turning to capital account, I 
may explain that the addition to capital has been chiefly in providing large 
tools necessary for the manufacture of the large machinery now required 
by electrical engineers. One result of this expenditure is the order referred 
toin the report, from the Corporation of Manchester, for a multipolar 
dynamo three times greater in capacity than any hitherto built in this 
country. Ithink I can safely add that we are now in a position to con- 
struct plant of any power which electrical engineers may require. Some 
progress has been made in realising the shares and debentures of other com- 
panies, and we hope to make further progress during the year now current. 
With regard to the further issue of capital and the reduction of interest on 
the debentures referred toin the report, the Board have resolved to offer to 
the shareholders 8,657 Preference shares at 15s. premium. At this price, 
which is 53, to 10s. under the market price, the shares will yield a little 
over 5 per cent. to the holder, and the Preference share capital will be 
made up to the even sum of £50,000, which we do not expect to exceed. 
The outstanding debentures cannot, of course, be dealt with except by 


consent of the holdera, but as they are repayable at par in less than three 
and a-half years, some arrangement may be made for substituting a long- 
dated debenture ata lower rate of interest with satisfaction to both parties. 
I have only further to add the expression of my own great satisfaction with 
the steady growth and development of the business, and to acknowledge 
our high appreciation of the skill and willing services of the staff and 
employés of all grades, our relations with whom I àm glad to believe are 
those of increasing confidence and mutual goodwill.: We recognise, and in 
this I am sure you will fully agree, that the success of the Company 
depends to a large extent on the cordial co-operation of everyone 
connected with it, and our policy is to give as substantial evidence as a 
due regard to the interests of the shareholders will permit, of our 
appreciation of good and willing services, by giving our employés 
an interest in the profits of the Company. The bonus we have now 
for the third year distributed among all who have been in the Company's 
service during the financial year is, we believe, highly appreciated, and you 
will be glad to hear, in these times of strikes and lock-outs, that we have 
no trouble or difficulty whatever with our people at Bushbury, and do not 
anticipate to have any. I beg to move that the accounts and the report, 
with the recommendations therein contained, submitted by the Directora 
be approved and adopted. 

Sic HENRY C. MANCE, C. I. E., seconded the motion. 

In answer to questions, 

The CHAIRMAN stated that the dynamo mentioned in the course of 
Sir Daniel Cooper's speech was not to be larger than the 10,000 H. p. 
machine constructed for Deptford, which was never finished, but it would 
be three times as large as any continuous current dyunmo in this country. 
Only Preference shares were to be issued. He then put the motion, and it 
was carried unanimously. He afcerwards proposed the re-election of the 
retiring Directora, Sir Daniel Cooper and Sir James Pender. He was sure 
they had all heard with deep regret of the temporary illness of their 
Chairman, who had done eo much to promote the success of the Company, 
and he was convinced that they would all agree with him very cordially 
in wishing Sir Daniel & speedy recovery and the early reeumption of his 
duties among them. 

Mr. BLANDY seconded the motion, which was carried unanimously. 

The retiring auditors, Messrs. James Meston and Co., were also re-elected. 

Dr. DRYSDALE proposed а vote of thanks to the Chairman and 
Directors, and incidentally alluded to the admirable character of the 
Company's works at Bushbury. 

Mr. BLANDY seconded the motion, which was carried unanimously. — 

The CHAIRMAN: On behalf of my colleagues and myself I cordially 
thank you for your appreciation of our services, I hope we shall always 
have the pleasure of coming before you with as eatisfactory a statement ав 
we have submitted to you to-day. One cannot see very much into the 
future, but as far as we do see there is no cause why the Company should 
be less prosperous in the future than it has been in the past. 

The proceedings then terminated. 


Crompton and Co. (Limited). 


The ninth annual general meeting of this Company was held at the City 
Terminua Hotel, London, E.C., yesterday, Mr. John Trotter presiding. 

The SECRETARY (Mr. Francis R. Reeves) read the notice calling the 
meeting, the report of the Directors and statement of accounts heing taken 
as read. | 
The CHAIRMAN eaid: Ladies and gentlemen, before proceeding to 
move the first resolution, there are a few remarks which I should like to 
make upon the work of the current year. I shall endeavour as far as 
possible to confine myself to that period, as we shall be dealing at a 
subsequent meeting with the general aspect of the affairs of the Company 
in accordance with the notice sent out. Let me, therefore, first call your 
attention to the profit and loss account for the year ended March 31, 1897. 
You will notice that a gross profit has been made of £42,290, and I con- 
gratulate you upon the return to comparative prosperity in regard to 
the annual working of the Company. You are aware that we suffered 
very greatly from the fire that took place last year, with the 
result that we were unable to furnish you with a profit on the 
last occasion. On this occasion we are enabled to show a satisfac- 
tory gross profit. I wish the net profit could have been somewhat 
large than it is; but I am really surprised at the resulta, considering the 
disadvantages under which we are still labouring at Chelmsford. You will 
see that trading expenses, labour, and so forth, amount to £15,900. When 
we get into the new works, which I am pleased to tell you are now prac- 
tically completed, we hope to effect considerable economies. We are, 
already beginning to move the machinery in, and it will not be long until 
everything is in our new quarter& The other items in thia account do 
not need much comment from me. The repairs to buildings and plant are 
necessarily rather small, as our new buildings are all Lut finished, and 
need nothing done to them at all. In regard to the depreciation 
of plant and machinery, patents and pictures. we have followed 
the precedent of writing off the usual amount, while the balance carried to 
revenue account shows a distinct advantage. Coming to revenue account, 
we have, of course, to provide for the interest on our debentures, £4,000 
odd. The next item is one which I should like very much to see erased 
from the accounts, that is to say, interest on banker's advances, which 
amounts to £1,284. The next item is £2,528, directora’, managing 
director's, trustees’ and auditors’ fees. In this connection I might inciden- 
tally draw your attention to the fact that your Directors have during theyear 
voluntarily reduced the amount of the fees drawn for their work, although 
I may also say that the amount of work they have to do in a time 
of pressure 18 far greater than in prosperous times, There is a balance of 
£4,180 net profit. Turning to the general balance sheet of the Company 
there are various pointa which require some remarks from me. About the 
shares and the total amount of capital I shall say nothing at present 
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because they concern the néxt meeting. As regards debentures, these 
remain very much the same as they were before—there being just a slight 
increase. The loans from bankers amount to £35,851, which shows a 
large increase over those of last year, when they amounted to only £21,245. 
It is satisfactory to say that the Company’s creditors, although the business 
has been, as‘I have already told you, very Jargelyjincreased over that of the 
previous year—the actual increase of sales amounting to 40 per cent.— 
have been kept down, not to the original figure, but to £39,712. Doubtful 
debts are trifling—£188. On the otber side of the account you will also 
see that there are very great changes. Freehold property, instead of 
standing at £12,780, is now £28,880, being an increase of £16,100. 
You will understand that that refers to the new works and payments 
that have been made for what is practically now a complete factory. 
Under the heading of plant, toole, furniture, fixtures, &c., there is an 
increase from £38,894 to £46,841, or a difference of £7,947. That 
has also been for replacing tools and machinery which were destroyed 
by the fire. We have exercised the greatest care in putting back only what is 
absolutely necessary. The item Trade Debtors " reflects the increase of 
the business. This year it amounts to £67,935, being an increase of 
£9,840. You will see that the amount owing to us is increased by £9,000, and 
the amount which we owe is increased by £3,000, which із satisfactory. The 
investments in shares of other companies exhibit a alight increase, namely, 
£700, a circumstance which is due to the amount we were obliged to pay 
in connection with companies that we were previously connected with. The 
item “Chelmsford Electric Lighting and other subsidiary companies,” shows 
an increase of £2,500. That is also due to payments that we were formerly 
committed to, and refers mainly to certain subsidiary companies-—manu- 
facturing concerns which I shall say something about presently. The cash 
at bankers shows a decrease, as the deposit of the sum paid by the insurance 
companies has been absorbed in replacing the too!s, &c., that were destroyed. 
The patents account is slightly written down. The electric cooking 
and heating department is also slightly down, because during the year 
we have been successful in gettiug rid of the Lillie-road establishment, 
and removing the cooking department down to Chelmsford. We 
took, of course, the opportunity of disposing of such surplus things 
as we could. Goodwill remains the same. We have concentrated 
the business down at Chelmsford as far as we could, and are developing 
the two really important departments of the Company, that is the con- 
tracting and manufacturing, there. We have endeavoured to get rid of 
such excrescences as we could, so as to prevent those expenses which are 
due to widely-spread management, and to enable the officials of the Com- 
pany to concentrate their attention upon those branches of the busineas 
which are profit-earning ones and which are of considerable size. I think 
that we have successfully carried out that policy. Everything now 
is practically at Chelmsford. We are just about to reap the 
benefit of the economies which will be brought about in our 
new works, and 1 think we shall show a satisfactory increase 
in our business and a moderate net profit. At any rate it is reasonable to 
expect that when all our difficulties are removed we shall be able to show 
а more satisfactory result. I personally have no fear for the coming year. 


As regards our present business, we have got some satisfactory contracts | 


already settled and there is every reason to think that, bar accidents, 
instead of being curtailed, our business will be larger next year than 
it ls this year, and that we shall have more satisfactory profits. We are 
at the moment labouring under the disadvantage of the engineers’ 
strike, with the details of which you are all doubtless acquainted. As 
far as we are concerned the number of men who have struck at our works 
is comparatively few. Out of a total of 600 or 700 men, only 140 have 
gone out, and we have every reason to think that we can replace some of 
them, if need be. Those men who have remained in the works are working 
steadily, and the business is going on as usual. But, of course, it is not во 
large as if all the hands were at work. We do not think that the strike 
will develop into anything serious, and, bar that circumstance, I see no 
clouds on the horizon of the Company's future. With these few remarks 
I formally move— 

“ That the Directors’ report and statement of accounts for the year ending 
March 81, 1897, be and the same are hereby received and adopted.” 

Mr. R. E. B. CROMPTON seconded the motion. 

Mr. THORNTON said he was very glad to hear from the Chairman that 
the future of the Company looked so well, although he (the speaker) could 
not quite see it, He would like very much to know what the £42,000 gross 
profit represented. He was inclined to think that that large sum arose from 
pupils, and not from the business of the Company. Another point he wished 
to draw attention to was that the freehold property had risen from £12,000 
to £28,000. That money must have come from somewhere, and he would 
like an explanation. "Their bankers' account, was always increasing, which 
he did not like to see. He thought that the Company should not allow 
во great a sum as £67,090, representing trade debtors, to be outstanding. 
Why not endeavour to get the money in. 

Mr. TUFNELL asked whether, in view of the fact that the Directors 
had got permission in December last to raise £50,000 on debentures, they 
had availed themeelves of that power to any extent. 

The CHATRMAN : First of all as regarde the profits out of the £42,000, 
I do not think I should be acting in the interests of the Company in 
answering the question put absolutely, but you may take it from mo that 
the item referred to by the shareholder is a small proportion of the 
£42,000. In respect of freehold, of course, at the present time it stands at 
a very large amount, but you must understand that it covera both the old 
freehold and the new just completed, во that the whole amount is in your 
books at the present time. We propose under the scheme we have in hand 
to dispose of the old factory, and from inquiries that have been made and 
from valuations that have been made Ї do not expect any difficulty 
within а reasonable time of getting rid of such portion of the old factory 
at the sum at which it stands in our booke, when this item will be reduced. 
The trade debtors are a large amount, but if you wait till next meeting you 


will find that the Board will come up to your expectations and be pro- 
ceeding fairly and well. As to the Chelmsford lighting, I have gone into 
the matter, and I am pleased to tell you that it is paying its way. Per- 
gonally, if we were rich I should be sorry to part with it, but as we 
are not rich it is in our minds to establish that as & separate under- 
taking, and the business is doing so well that it will enable us to do that, 
and in that way we shall be able to reduce the overdraft at our bankers. 
We cannot sell the whole of it, but such portions of our old factory aa 
we propose to sell will also go to reduce what is undoubtedly & large tem- 
porary advance from our bankera, With regard to the goodwill, that is 
dealt with also in the scheme which we shall consider later on. We also 
think that £30,000 is too large a sum to fix it at. With regard to Mr. 
Tufnell’s question, it was not £50,000 of debentures, but borrowing 
powers to the extent of £60,000 were obtained. Part of that has been 
used in connection with temporary &dvances from the bankers. 

The resolution was then put to the meeting and carried unanimously. 

Mr. CROMPTON then moved the re-election of Mr. Trotter to his seat 
at the Board, and paid to that gentleman a warm tribute for the zeal and 
ability which he has displayed since joining the directorate in conducting 
the affairs of the Company. 

Mr. TUFNELL seconded the motion, which was unanimously carried. 

The auditors (Messre. J. H. Duncan and Co.) were also unanimously 
reappointed. 


The meeting was then made extraordinary, to consider the Directors’ 
proposal set out in the circular given on page 394 of The Electrician of 
last week. 

The CHAIRMAN, in the course of his remarks, gave an exposition of 
the scheme by which the Directors propose to reduce the capital of the 
Company, and concluded by moving a resolution giving them power to 
alter the Articles of Association of the Company, во as to enable them to 
give practical effect to the scheme if approved by the necessary number of 
shareholders, 

Mr. J. F. ALBRIGHT seconded the resolution, which provoked a good 
deal of discussion, one shareholder contending that if the resolution were 
passed it practically committed the shareholders to the scheme of re- 
organisation. | 

The Solicitor to the Company, bowever, interposed and pointed out that 
another meeting would have to be convened, and the consent of two-thirds 
of the shareholders would have to be obtained before it could be carried out. 

The ground having thus far been cleared, it was found on a show of 
hands that the resolution was carried by a large majority, there being only 
two or three dissentients. | 

The proceedings ended with the passing of a vote of thanks to the 
Chairman and his colleagues. 


Telegraph Construction and Maintenance Company 
(Limited). 

A half-yearly general meeting of this Company was held at 38, Old Broad- 
street, on Tuesday, under the presidency of Sir Robert С. W. Herbert. 

The SECRETARY (Mr. E. Dickens) having read the notice convening 
the meeting, 

The CHAIRMAN aaid : Gentlemen, as you areaware, at our intermediate 
meeting at the commencement of the second half of the year, we do not 
place before you any formal business. "There is no report or statement of 
accounts to submit, because they are made up to the end of the year 
for presentation to you at the January meeting, and the only object 
of calling you together to-day is that you may hear from your Directors 
about the condition of your property and the business which bas been 
transacted during the past six months. We are very happy to be able to 
inform you that both the factories are in good working condition, and that 
they have done a fair amount of business during the half-year. The 
ships also have been tolerably well employed, and are iu a thoroughly good 
condition. The state of the Company's aflairs, therefore, warrants our 
offering you an interim dividend of 5 per cent., or 12s, per share, as in pre- 
vious years; and, without attempting to give you any assurance, or to 
prophesy with any confidence, we hope there may be nothing to prevent 
our giving you the same dividend in January next—no less a dividend than 
we gave you last January. There аге no important matters I can place before 
you. "The construction of cable has gone on steadily in furnishing sup- 
plies to the companies who require their stocks increased, aud so forth, but 
we have had no great transaction to address ourselves to. I suppose that some 
of you may have seen at the Imperia] Institute а very interesting and excel- 
lent exhibition that has been placed in the north gallery by the Telegraph 
Construction and Maintenance Company. It has attracted a great deal of 
attention,and when I have been there I have once or twice been pleased to see 
people lingeriug around it more than around the other exhibits. Among the 
many interesting things shown is the admirable model of the system for 
communicating by telegraph without а complete connection by wire 
between the Fastnet Rock and the Mainland—a system which has been 
prepared by Mr. Willoughby Smith and Mr. Granville at the Wharf Road 
works, and which shows how а message can be passed through rough and 
broken water from one point to the other without any actual wire to con- 
vey it. I may mention that we had desired to take advantage of the visit 
to this country of the Colonial Premiers by inviting them to inspect the 
Company's works at Greenwich. They had all of them accepted the invi- 
tation to do so, and we had hoped to give them an instruclive view of what 
we are carrying on there, which might have induced them to extend their 
operations in the laying of cables, Unfortunately, however, for the 
Company, they received a command from the Queen to go to Windsor, 
and it was impossible for them not to obey it. The only thing 
therefore that we could do was to abandon the visit to Greenwich. Several 
of the Premiers expressed their regret that they could not see our works, 
but it is perhaps possible that one or two of them, in а quiet way, may yet 
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be able to do so. Before I sit down I should like to ask you whether you 
will not join with the Board in congratulating our friend, Sir James 
Pender, on the distinction which has been conferred on him? As you know, 
he has been a very active man and an industrious member of our Board 
for many years, and he has shown in his parliamentary contest that energy 
and vigour which must make him a valuable person in that sphere of life, 
as well as on our Board. He is а son of Sir John Pender, whose qualities 
he has inherited, and we are very pleased that they have been recognised. 
I have nothing more, I think, to say to you, gentlemen. Are there any 
questions that you desire to ask ? 

Mr. CROFT said that if no other shareholder was going to address the 
meeting he might be pardoned for doing во, and expressing on the part of 
all the shareholders—those who were absent as well as those who were 
present—the great satisfaction with which they had seen the announce- 
ment referred to by the Chairman of the honour which had been conferred 
on Sir James Pender. That name was hereditary in their Company, and 
he was sure that every one connected with the Company must feel very 
much gratified at seeing that they were able to retain the services of Sir 
James Pender, as they had lost those of his very distinguished father. He 
also desired to propose а vote of thanks to the Chairman and the Directors 
for the very able manner in which they had conducted the business of the 
Company. 

Mr. W. PATERSON briefly expressed his pleasure at seconding the 
motion, which was carried unanimously. 

Sir JAMES PENDER: Sir Robert and ladies and gentlemen, I beg to 
thank you most cordially for the kind reception you have given to the 
observations which the Chairman has just made respecting myself. I will 
only say that I shall endeavour to do my duty ав far as I possibly can to 
promote the best interests of the Company. 

The CHAIRMAN: We are very much obliged to you as a Board for 
your kind recognition of our endeavours. We shall continue to do the best 
we can to forward the business of the Company. 

The proceedings then terminated. 


Globe Telegraph and Trust Company (Limited). 


The report of the Directors of this Company for the year to July 18, 
current, states that the net revenue for the year, after deduction of 
expenses, amounts to £186,582. 8s. 1d., and with balance of £948, 8а. 8d. 
brought forward, £187,530. 16s. 9d. From this amount there has been 
distributed £127,866. 12s. 114. in interim dividends, leaving an available 
balance of £59,664. 5s. 10d. The Directors recommend the payment of a 
final dividend for the year of 3s. per share on the Preference shares, and of 
s, 6d. per share on the Ordinary shares, making with previous distributions 
a total dividend for the year of 6 per cent. less income tax upon the Pre- 
ference, and 44 per cent. net (against 44 per cent. for the preceding year) 
пров а Ordinary shares, leaving а balance of £2,022. 193. 4d. to be саггіса 
or ward. 

During the year the West Coast of America Telegraph Company has 
been re-constructed, the £10 shares of that Company having been 
exchanged for a similar number of shares of a nominal value of £2 108. each, 
while their 8 per cent. Debentures have been replaced by 4 per cent. 
Debentures, guaranteed both as to capital and interest by the Brazilian 
Submarine Telegraph Company. The Postal Telegraph Cable Company, 
some of whose shares have been recently acquired, has been taken over by 
the Commercial Cable Company, the shares of the former Company being 
exchanged for 4 per cent. Debentures in the latter, £103 of the Debentures 
being given in exchange for every £100 nominal of shares in the Postal 
Telegraph Cable Company. The Company’s investments, a full list of 
which accompanies the report, have been distributed over a larger area. 

A change has been made in the manner of presenting the accounts relating to 
the Company’s investments: the stocks and shares held by the Company now 
appear at their actual cost, the difference between the profits and losses on 
securities realised since the formation of the Company being shown separately 
on the balance-sheet, instead of being deducted from, or added to, the cost 
price of new purchases, as heretofore. The present market value of the 
securities now held by the Company considerably exceeds the cost, after 
taking into consideration the deficiency resulting from previous sales and 
exchanges of investments. 


Anglo-American Telegraph Company (Limited). 


The report of the Directora of this Company to June 30th will be pre- 
sented at the meeting of members tu be held at Winchester House, Old 
Broad-street, E. C., on Friday next, the 30th inst., and is as follows :— 


The total receipts from January Ist to June 30th, including the balance 
of £369. 4s. 8d. brought forward, amounted to £166,558. Ys. 9d. The 
traffic receipts show an increase of £5,935 compared with the correspond- 
ing period of last year. The total expenses of the half-year, including the 
repair of cables, &c., amounted to 555,501. 3s. 10d., a decrease of £35,727 
lbs. 7d. The Directors have, before declaring the net profits, set apart the 
sum of £12,C00 to the renewal fund, leaving & balance of £101,257. 5s. 11d. 
One quarterly interim dividend of 12s. 6d. per cent. on the Ordinary stock, 
and of £1. 5s. per cent. on the Preferred stock, was paid on May 1st, 
absorbing £43,750, and а second quarterly dividend of 14s. per cent. on 
the Ordinary stock, and #1. Өз. per cent, on the Preferred stock, amount- 
ing to £49,000, will be paid on 31st inst., leaving à balance of £8,597 
5з. 114. to be carried forward. 

The Company's repairing s.s. " Minia has been employed during the 
past half-year in the repair of cables belonging to the Direct United States 
Cable Company and the Western Union Telegraph Company, the pay- 
ments for which are included in revenue account. She is now engaged in 
the repair of the Anglo 1880 cable, broken 170 miles from Newfoundland 
and also on the Irish coast. The other cables and land lines of the Com- 
peny are in good working order. 


Direot United States Cable Company (Limited). 


The report of the Directors of this Company for the six months ended 
June JOth last states that the half-year's revenue, after deducting out- 
payments, amounted to £43,892. 8s. 3d., as compared with £42,456. 11s. 9d, 
for the corresponding period of 1896, an increase of £1,435. 16s. 6d.. The 
working апа other expenses, including income-tax, but exclusive of cost of 
repairs of cable, amounted to £19,559. 15s. 5d., leaving a balance of 
£24,352. 12s. 10d. as the net profit of the half-year, making, with 
£4,843. 10s. 6d. brought forward, а total of £29,176. 3a. 4d. For the 
corresponding period of 1896 the working expenses and other payment: 
amounted to £19,692. 4s. 2d. Three quarterly interim dividends of 28. Ed. 
each per share, amounting to £22,766. 5s., have been declared and paid 
during the financial year, and a final dividend of 28. 6d. per share is now 
proposed, together with a bonus of 2s. per share, making, with the three 
interim dividends, 3 per cent. for the year, absorbing £36,426. After 
transferring £4,000 to reserve, the balance of £3,927. 138. 44. is proposed 
to be carried forward. 

The reserve fund account has been debited with £1,540. 9a. 5d. for cost 
of cable repeirs, and with £2,000 written off the Ballinskelligs buildings 
account, and after being credited with interest on investments, profit on 
security sold, and sum transferred from revenue acoount, the fund now 
amounts to £538,488. 158. 8d. The additions and improvements to the 
staff buildings at Ballinskelligs, which have been in progress for some timo, 
are expected to be completed within the current half-year. 

Sir James Pender, Bart., M.P., and Mr. Charles E. Günther offer them- 
selves for re-election as Directora, and Messrs. Deloitte, Dever, Griffiths and 
Co. and Messra. J. and J. Sawyer and Co. as auditors. 


National Telephone Company (Limited). 


The report of the Directors of this Company for the half-year to June 30 
last states that the income accrued in respect of the business amounte to 
£476,883. Os. 7d. compared with £430,767. 15s. 8d. for the corresponding 
period of 1896, an increase of £46,115. 4s. 11d. The accounts for June, 
1896, included the trunk line revenue for the first three months of that 
year, amounting to about £20,000, which revenue is now received by the 
Post Office. The working expenses amount to £266,716. 6s. 9d. compared 
with £224,693. 19s. 4d. for the same period of 1896, an increase of 
£42,022. 78. 5d. The net result (after deducting Post Office royalties 
amounting to £43,156. 1s. 5d.) is a profit balance of £167,010. 128. 54. 
compared with £166,523. 18s. 4d., and increase of £486. 14s. 14. 
The rentals carried forward for unexpired terms of running con- 
tracts amount to £499,962. 17s. 8d. compared with £438,521. 15s., an 
increase of £61,641. 2s. 8d. Out of the available balance of £137,259. 9s. 2d. 
the Directors will recommend at the forthcoming meeting of shareholders 
the payment of a dividend at the rate of 6 per cent. per annum, less income 
tax, on the First and Second Preference shares, 5 per cent. per annum, 
less income tax, on the Third Preference shares, and 6 per cent. per annum, 
free of income tax, on the Ordinary shares. £35,000 is to go to reserve, 
and the balance of £5,665. 13s. 24. to be carried forward. 

£193,562. 5з. 7d. has been expended on capital account during the half- 
year, the bulk of it in the erection of 6,148 additional exchange and 
private lines to meet the wants of new customers. The remainder of this 
expenditure has been incurred chiefly in the execution of underground 
work iu substitution of, or supplemental to, the overhead system and with 
the object of effecting greater efficiency of service. 

In order to strengthen the financial position of the Company, and to 
provide for present and prospective needs, the Board have recently issued 
the balance of the Five per Cent. Third Preference shares, to the nominal 
amount of £655,850. The average price realised was £5. 16s. 6d. per 
share, resulting in a premium of £107,882. бз. 5d. This affords ап oppor- 
tunity for dealing with the premium account, which stands in the last 
balance-sheet at £57,911. 128. 6d., and the Board have decided to apply 
the amount now available in extinguishing the payment of £121,295. Св. 
involved in the redemption of the Four and a-Half per Cent. Debenture 
stock in 1894. There will be a balance of £25,067. 3s. 5d. still remaining 
to the credit of this fund. 

The relations with the Post Office continue to be of the most satisfactory 
kind, and the harmonious working of the two establishments has resulted 
in the overcoming of many of the serious initial difficulties consequent 
upon the dual system involved in the transfer of the trunk service to the 
State. 


City and South London Railway Company. 


The report of the Directors of this Company, just issued, for the half- 
year to June 30th laet, states that the receipts from all sources for the 
past half-year have amounted to £28,259. 128. 6d., and the cost of working 
has been £15,733. 178. 7d., leaving a profit of £12,525. 14s. 11d. Inclusive 
of the balance brought forward, the net revenue account shows an aggre- 
gate total of £13,888. 1s. 1d. After making provision for the debenture 
and debenture stock interest, and the deduction of £1,000 referred to 
below, a balance remains available for dividend of £9,439. 14s. 1d. Out of 
this sum the Directors recommend that the full dividend of 5 per cent. per 
annum be paid on the Preference shares, and that а dividend at the rate 
of 2 per cent. per annum be paid upon the Consolidated Ordinary stock, 
leaving a balance of £1,054. 198. 1d. to be carried forward. 

'The number of passengers (excluding season ticket holdera) shows a pro- 
gressive increase since the opening of the line, and is for the half-year 
under review 3,437,810, giving receipts £26,403. 5s. 61. Since the line was 
opened in December, 1890, 40,440,571 passengers (exclusive of season ticket 
holders) have been carried, the receipts being £298,819. Cs. 3d. 

The locomotive, generating and hydraulic plant have been efficiently 
maintained and are in good working order and condition. Considerable 
progress has been made with the works of the extension to Finsbury Pave- 
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The difficulty experienced as to the settlement with the rector and church- 
wardeus of St. Mary Woolnoth for the acquieition of the church for the 
construction of the station underneath, compelled the Directors to apply 
to the Board of 'Trade to obtain possession in accordance with the Act of 
Parliament. By direction of the valuer appointed by the Board of Trade, 
а large sum having been deposited with the Paymaster-General as security, 


possession of the site was obtained in May last, and the works are now being: 


proceeded with. Notices to treat are being served upon the owners of 
property required for the two stations on the extension to Clapham. 
Arrangements have been made with Sir Benjamin Baker to act as engineer, 
and the detailed plans for the line are now in hand. 

The net profit of £1,000 received from the letting of seats to view the 
Diamond Jubilee procession has been transferred toa reserve fund ” to 
assist in meeting any dividend that might accrue on the Preference shares 
created in connection with the extension, should there be any delay in the 
opening of the new line for traffic, 
paid off the Five per Cent. Terminable Mortgage Debrnture bonds during 
the past six months, leaving a balance of £28,500 still to mature. Divi- 
dend warrants will be posted on the 6th proximo, and are payable on the 
following day. 


Edison and Swan United Electric Light Company 
(Limited). 

The annual report of the Directors of this Company to June 30th, just 
issued, states that the profit and loss account shows a credit balance of 
£54,850. 2s. 2d. Providing for interest in respect of Debenture stock, 
there remains a balance of £29,584. 13s. 3d. available for distribution. An 
interim dividend at the rate of 5 per cent. per annum haviug already been 
paid in respect of the firat half-year ended December, 1896, a further pay- 
ment, at the rate of 6 per cent. per annum, in respect of the second half ia 
recommended ; the balance of £8,493. 7s. 6d. being carried forward, as 
against £5,552. 14s. 9d. in the preceding year. 

The amalgamation of the Manchester Edison Swan Company (Limited), 
аз agreed upon and approved by the shareholders at the special meeting on 
November 24, 1896, has been completed, and their factory at Broadheath 
and other effects have been taken over, as well as their interests in the 
Altrincham Electric Supply (Limited). 

In accordance with the resolution passed at the meeting of shareholders 
on November 24, 1896, due not!c was given to the holders of the £100,000 
44 per cent. Debenture stock, that the stock would be redeemed on 
June 50, 1897, which has been done. To provide for this and for the 
extension of business £200,000 4 per cent. Debenture stock has been issued 
&nd subscribed at par. 

The business of the Company during the past year has been largely 
Pee апа considerable additions to the shops and plant have been 
mace, 


NEW COMPANIES, STATUTORY RETURNS, &c. 


J. D. P. ANDREWS AND CO. (LIMITED).—This Company was registered 
on July 15, with a capital of £10,000, in 5,000 Preference and a like 
humber of Ordinary shares, of £1 each, to enter into an agreement 
with Mr. Joseph D. F. Andrews for the acquisition of the business carried 
on under the style of J. D. F. Andrews and Co., aud to earry on the 
business of electrical engineers and contractors, electricians, mechanical 
engineera, suppliers of electricity, and manufacturers of and dealers in 
electrical apparatus. The first subscribers are: Frederick A. J. Jones 
(£00 shares), Godfrey B. Samuelson, electric cable manufacturer (10 shares’, 
and S. B. Dupree, John Н. Hawksworth, electrical engineer, Mrs. М. T. 
King, Mrs. A. B. Andrews and Joseph D. F. Andiews, electrical engineer, 
with one share each. The first Directors are: Joseph D. Е. Andrews, 
Godírey B. Samuelson and Frederick A. J. Jones. 


COMPREiSED AIR TRACTION COMPANY (LIMITED).—This Company 
was registered on July 6, with а capital of £125,000, in £10 shares, to enter 
into an agreement with the American Air Power Company, and to acquire, 
develop and deal with any inventions, patents, &c., relating to mechanical 
traction, and the production, storage, distribution and use of compressed 
air and electricity. 


ELECTRIG TRANSFORMER SYSTEM (LIMITED). —This Company was 
registered on July 19 with a capital of £15,000, in £1 shares, to enter into 
an agreement with Messrs. New and Mayne (Limited) for the acquisition 
of British Letters Patent No. 3,379, of 1895, relating to an invention for 
improvements in distributing electricity and apparatus therefor, and to 
carry on the business of electricians, mechanical and electrical engineers, 
suppliers of electricity, and manufacturers of and dealers in electrical 
apparatus of all kinds. The first subscribers, with one share each, are: E. 
Mann, electrical engineer, H. Bunnett, F. Wright, H. Greatorex, F. L. 
Wilkinson, K. L. Skinner, and J. Boyce. The first Directors are Martin D. 
Rucker, Anthony G. New and William Shrimpton. 


NATIONAL ELECTRIC PRE8 WIRING COMPANY (LIMITED).—This Com- 
pany was registered on July 16, with a capital of £250,000, in £1 shares, 
to acquire and take over as a going concern the business and all or any of 
the assets and liabilities of the Electric Free Wiring Syndicate (Limited), 
and to carry on the business of electrical engineers, metal workers, con- 
tractors for the supply of electrical appliances, producers and distributors 
of electrical energy, and manufacturers of and dealers in electrical appa- 
ratus. The subscribers, with one share each, are: R. Stewart Bain, char- 
tered accountant, T. J. Bowles, G. Ellis, J. P., J. T. Jervis, M. Inst. C. E., 
F. J. Leslie, H. Gibson, and Jacob Atherton, Huyton, Liverpool, electrical 


The further sum of £1,800 has been 


ROOT'S OIL MOTOR AND MOTOR CAR (LIMITED).—This Company was 
registered on July 15, with & capital of £350,000, in £1 shares, to manufac- 
ture, design, sell and deal in oil engines, motors, carriages and vehicles, and 
to carry on the business of engineers, carriage builders, &c. 

SAX, SLATTER AND CO. (LIMITED).—This Compiny was regir- 
tered on July 16 with a capital of £10,000, in £1 shares, to acquire a part 
of the business established by Julius Sax, and now carried on by Julius 
Sax and Co. (Limited), at Foresters’ Hall, Clerkenwell, London, to 
enter into an agreement with Mr. Alfred Slatter for the purpose, and to 
carry on the business of electrical engineers and contractors, and manufac- 
turers of and dealera in dynamos, electric motora, electric measuring 
instruments, electric batteries, telegraph and telephone instruments, elec- 
tric bells, cables, lamps, &c. The first subscribers, with one share each, are: 
Alfred Slatter, electrical engineer, B. Parry, Н. Stebbinga, А. G. Morrish, 
C. К. Glynn, S. Marler and G. Н. Hoyle. The first Directora are: Sidney 
Marler, Alfred Slatter and Joshua Perkins. 


SMITHFIELD MARKETS ELECTRIC SUPPLY COMPANY (LIMITED .— 
This Company was registered on July 16 with a capital of £100,000, in £5 
shares, to acquire the possession for lighting with electricity Smithfield 
Market, and to carry on the business of electricians, electrical aud 
mechanical engineers, suppliers of electricity, and manufacturers of and 
dealers in electrical apparatus and plant. The first subscribers, with one 
share each, are: A. H. S Browne, T. Browne, Н. M. Manley, Р. J. Hays, 
J. Smith, D. Robinson and A. Manning. 


BRAZILIAN SUBMARINE TELEGRAPH COMPANY .(LIMITED).—The 
annual return to Мау 26 has been filed. The whole capital of £1,303,000, 
in £10 shares, has been taken up, and the full amount has been called and 
paid. 

CALLENDER’S CABLE AND CONSTRUCTION COMPANY (LIMITED).— 
The annual return to June 50 has been filed. The capital of £100,000, in 
£5 shares, has been paid up. 

CONDUIT AND INSULATION COMPANY (LIMITED).— The statutory 
return to April 29 has just been filed. The capital is £40,000 in £1 
shares, and 27,832 have been taken up. 15,500 have been issued as fully 
paid, and the full amount has been called on 7,100, 14s. per share on 5,150, 
10a. per share on 75, and nothing on the remaining seven shares. 

CUTTRISS, WALLIS AND COMPANY (LIMITED). — Тһе annual return to 
July 2 has been filed. The capital is £10,000, їп £5 shares, and 651 of 
these have been taken up. 300 have been issued as fully paid, and £5 per 
share has been called and paid on the remaining 351 shares. | 

F. Н. ROYCE AND COMPANY (LIMITED).—The annual return to June 2 
has been filed. The capital is £30,500, divided into 50,00) Ordinary and 
500 Deferred shares of £1 each. 20,654 of the former and all the latter 
have been taken up, and 12,514 have been issued as fully paid. The full 
amount has been called on the remainder. 
` HOOPER'S TELEGRAPH AND INDIA-RUBBER WORKS (LIMITED).— The 
annual return to June 1 has been filed. The capital is £50,000, in 1,002 
Preference and 4, C00 Ordinary shares оѓ EIO, each. All the Preference 
shares have been taken up and issued as fully paid ; 1,050 Ordinary shares 
have tlso been subscribed for, and the full amount lias been called on 550, 
апа £6 per share on the othera. Í 

READING ELECTRIC SUPPLY COMPANY (LIMITED). —The arnual 
return to April 12 has been filed. The capital is £75,000, in £5 shares ; 
4,706 of these have been taken up, and the full amount has been called 
and paid. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
annual return to June 2 has been filed. The capital is £2,445,630, divided 
into 200,000 Ordinary, 54,563 First Preference, and 10,000 Second Prefer- 
ence shares of £10 each ; 88,321 Ordinary, all the First Preference, and 
4,669 Second Preference have been taken up, and the full amount called. 

WOOLWICH DISTRICT ELECTRIC LIGHT COMPANY (LIMITED).— This 
Company’s annual return to April 5 has been filed. The capital is £10,000, 
in £1 shares, and 9,466 have been taken ир; 884 have been issued as fully 
paid, and the full amount has been ealled on the remainder. 


CITY NOTES. 


— — 


MEMORANDA.— Bank rate, 2 per cent. (May 15, 1897). Price of silver 
278d. per oz. (July 22). Consols (21 per cent.) 1123—1124 for money, 
112}3—112}§ for account; 24 per cent. 105—105} (July 22). Stock 
Exchange Settling Days; Consols, Aug. 5: Stocks and Shares Continuation 
Days, July 27 and Aug. 10; Ticket Days, July 28 and Aug. 11; Pay Days, 
July 29 and Aug 12; Mining Share Carry-over Days, July 26 and Aug. 9. 

BRITISH ALUMINIUM COMPANY (LIMITED).—The Directors of this 
Company announce an interim dividend of 7 per cent. per annum on the 
Cumulative Preference shares. 

BRISTOL TRAMWAYS AND CARRIAGE COMPANY (LIMITED).—An 
extraordinary general meeting of the shareholders of this Company was 
held оа Wednesday for the purpose of confirming the resolution passed at 
the recent meeting of the Company, approving the draft order authorising 
the construction of a light (electric) railway to Hanham from St. George. 
Since the former meeting the St. George District Council had approved 
the project and urged the Company to disregard the attempted interfer- 
ence by the Bristol Corporation, and they had begged the Company to 
push on at once with the application in order that the district might 
secure the benefits of the railway. The resolution was carried 
unanimously. 
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CALCUTTA TRAMWAYS COMPANY (LIMITED).—The ordinary general 
meeting of this Company was held on Tuesday. The report stated that 
the arrangement made with Messrs. Crompton and Co. for the introduction 
of electric traction on the lines, to which the sanction of the shareholders 
was given in August last, bad not been carried through, as the Corporation 
declined to grant the necessary consent to the conditions asked by 
Messrs. Crompton for the use of electric traction within the time 
stipulated for in the agreement. After the lapse of the agreement 
the Company approached the Corporation in January last on their own 
behalf with modified conditions in order to meet the objections of that 
body, and since then negotiations have been in progress, and the Directors 
deferred the holding of the meeting, as they felt it would be more satis- 
factory to be able to submit a definite scheme for the altered conditions 
necessary to re-equip the lines. As the continued delays on the part of 
the Corporation were such as to make it almost impoesible to say when 
any definite scheme could be formulated, the Directors felt it right that 
shareholders should now be put in possession of all the information 
which they could give, even although it might be necessary to call 
them together again when negotiations were concluded. In moving 
the adoption of the report, the Chairman (Mr. E. C. Morgan) said that 
no difficulties had been experienced as regarded the local government, 
but it was also necessary to obtain the consent of the Corporation. This 
was not granted, and the agreement with Messrs. Crompton had lapsed 
by effluxion of time. It therefore became necessary for the Directors to 
endeavour to meet the repeatedly-expressed wishes of the Corporation and 
of the Calcutta public to put the linea into the best condition by adopting 
an improved and up-to-date system of traction, and at the same time to 
improve the Company's earning power. One of the reasons why the Cor- 
poration withheld their cousent was that the Company had originally been 
over capitalised, and that Messrs. Crompton and Co. sought to bave the new 
capital placed on the same footing as the existing capital. The Directors 
proposed to alter the existing arrangement for an option of the Corpo- 
ration to purcbase by omitting the question of capita], and selling asa 
going concern on the basis of 25 years' purchase of the average profits of 
the last three years of the concession, the concession to be for 42 years. 
A Special Committee of tbe Council recommended the adoption of a scheme 
embodying these and other proposals, but the matter was sent back for 
reconsideration by the Corporation, who at the same time called on the 
Company to put their road in order, which was the present position of 
affairs. A meeting of the Corporation was being held in Calcutta that 
day to consider the matter again. About £50,000 would be required to 
place the line in good order for horse traction, and this sum would be 
merged into а larger sum if they should get the necessary permit to adopt 
electric traction. 

CENTRAL LONDON RAILWAY COMPANY.—The ordinary general meet- 
ing of the shareholders of this Company will be held at 16, Great George- 
street, Westminster, S. W., on Aug. 4, at 5:50 p.m. 

CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
Company for the week ended July 18 жеге" 844, against £857 in the cor- 
responding week of 1896, a decrease of £15. The total receipts for the 
half-year amount to £2,777, against £2,675 for the corresponding period 
of 1896, an increase of £102. 

CITY OF LONDON ELECTRIC LIGHTING COMPANY (LIMITED).—The 
warrants for the interim dividend on the Six per Cent. Preference shares 
of this Company, payable for the six months ended June 50 last, have been 


posted. 

COVENTRY GAS FITTING, ELECTRICAL AND ENGINEERING COMPANY 
(LIMITED).—The annual meeting of this Company was held last week, 
Mr. W. L. Robinson, presiding. The Directors’ annual report stated that 
the year's working had resulted in a profit of £2,581. 163. 6d. A dividend 
of 10 per cent. was recommended, together with a bonus of 1s. ба. per 
share, and £500 was added to the reserve fund, raising it to £2,091. 13e. 8d. 
The report further recommended the issue at a premium of 5s. per share 
of the balance of 2,000 £1 shares capital of the Company. The Chairman 
stated the business had outgrown its present capital. 


DUBLIN UNITED TRAMWAYS COMPANY (LIMITED).—The report of the 
Directors of this Company for the half-year ended June 39 states that the 
receipts amounted to £17,733. 10s. from the old Dublin United Company’s 
lines and £2,648 from the Southern District Company’s lines, leaving 
а sum of £22,919. 58. 8d. to the credit of revenue account. Deducting 
debenture interest, &c., there was a sum of £20,990. 18s. 8d. available for 
division, out of which the Directors have declared a dividend of 6 per cent. 
per annum on the Preference shares, and of 4 per cent. оп the Ordinary 
shares, leaving а balance of £418. 5s. 5d. The power house and electrical 
equipment of the Clontarf line, authorised by the Act of 1896, are being 
actively procceded with, and are now in an advanced state. Bills 
were promoted in the present session of Parliament for the electrical 
equipment of all the tramways in the city and suburbs, and for 


the construction of a line connecting Rathmines with the sea. After 
negotiations the Company succeeded in making arrangements with 
the Corporation and all the other local authorities interested. Both Bills. 
passed through the House of Lords unopposed, have been read a second 
time in the House of Commons, while the opposition of the Dublin, 
Wicklow and Wexford Railway Company have been disallowed, and con- 
sequently they have beeome unopposed Bills, and will become law at an 
early date. Да Order in Council has been introduced во as to enable the 
Company to carry out several extensions of their lines to complete the 
Company’s system, and the Directors expect that this Order will be also 
passed, as it commands the support of the local authorities under the 
terms of the arrangements niade with them. A large expenditure of capital 
has been incurred for electrical equipment, payments to local authorities, 
parliamentary costs, &c. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH COM. 
PANY (LIMITED).—-The Directors of this Company have elected Mr. 
Clement Sneyd Colvin, C.S.L, a Director of the Company, to fill the 
vacancy caused by the death of Mr. Charles William Earle. 

GESELLSCHAFT FUR ELEKTRISCHE HOCH-UND-UNTERGRUNDBAHNEN 
This Company has been formed with a capital of 12,500,000 marks 
(£625,000) for the purpose of acquiring certain concessions from Messrs. 
Siemens and Halske for the construction of electric tramways in Berlin 
and its suburbs. The founders (Messrs. Siemens and Halske, the Deutsche 
Bank and others) have taken up the whole of the capital of the new 
Company. 

GREAT NORTHERN TELEGRAPH COMPANY.—The traffic returns of this 
Company in June, 1897, were £22,800, and the total receipts from Jan. 1 
to June 50, £136,800, against £139,600 and £149,200 in the corresponding 
months of 1896 and 1895 respectively. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this Company for the week ended 18th inst. amounted to £1,506. The 
amount for the corresponding week last year was £1,267. Increase £239. 

NATIONAL ELECTRIC FREE WIRING COMPANY (LIMITED). — An 
abridged prospectus of this Company will be found set out in our adver- 
tisement columns. Applications are invited for 235,000 shares of £1 each, 
out of a capital of £250,000, the balance being retained as part payment 
of purchase money. 2s. 6d. per share is payable on application, 2s. 6d. on 
allotment, and the balance in amounts of not more than 5s. each at not 
less than two months’ interval. The Directors of the Company are all 
gentlemen well-known in electrical financial circles, and include Mr. J. 
Wilson Swan, F. RS. The Company is formed for the purpose of carrying 
out the wiring and fitting of premises for the electric light on “ annual 
payment” principles, and the prospectus shows that the Company will 
take over a considerable amount of business which has already been 
arranged for. Applications for shares can be made either upon the form 
accompanyiog the prospectus, or upon the form which appears in many of 
the daily papers where the full prospectus is advertised. The Het eloses 
on or before Saturday both for town and country. The bankers (to whom 
applications have to be forwarded) are Messrs. Coutts and Co., 59, Strand, 
London, W.C. 

NORTH SHIELDS AND TYNEMOUTH DISTRICT TRAMWAYS (LIMITED). 
The British Electric Traction Company has acquired a controlling 
interest in this Company. 

ST. JAMES' AND PALL MALL ELECTRIC LIGHT COMPANY (LIMITED). 
—The share transfer books of this Company will be closed from the 21st 
inst. to August 4 inclusive, preparatory to the payment of interim divi- 
dends on the Ordinary and Preference shares for the half-year to June 30. 

STOCK EXCHANGE NOTICES.—' The Stock Exchange Committee have 
appointed Wednesday, the 28th inst., as a special settling day for the 
further issue of 10,000 shares (Nos. 80,001 to 90,000 inclusive) of the City 
of London Electric Lighting Company (Limited), and $350,000 First 
Mortgage Five per Cent. Debentures (Nos. 1 to 350) of the London 
(Ontario) Street Railway Company. The Committee have also ordered 
the above securities, as well as 15,060 fully-paid shares of $100 each of the 
Royal Electric Company of Montreal, to be quoted in the Official List. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company's traffic receipts for the week ended July 16 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,397. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated amount of the traffic receipts of this Company for the half- 
month ended July 15 is £2,012, against £1,884 iu the corresponding. 
period of 1896. The March receipts (estimated at £5,667) realised £5,682. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LIMITED).— The 
Directors of this Corporation bave declared an interim dividend at the rate 
of 8 per cent. per annum for the half-year ended June 30, payable on 
Sept. 1 to all shareholders on the register on July 21. 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


RATE PER 


PRESENT AMOUNT Last зу аар w Prioe ies Бозша рони 
ОР IVI- NAME. EER'S PRICE ednesday, . DIVIDEND ров. URIN 
AMOUNT. | SHARE. | DEND JULY M. July 91. | YIELDED. ENDING JULY 17. 
ELECTRIC RAILWAYS лир TRAMWAYS. & s. d. Highest | Lowest 
£19,126 £10 8/0 Central London О „„ АО Hi 10} 51 103 217 2 | June and December 95 AE 
143,106 17 1/3 Do. ( 5 „ % „„ „% „ „6% „% „% „6% % % „%% e008 900999 a 31 5 6} 2 17 8 [I] 9 l ys 0 
1000 | Stock | 13/7 | Ону and South London Railway Con. Ordy. - —- | 62 64 6268 2 810 | January and July 63] 814 
8 419 £5 5% 0 5 erence ЧЕР сю CÀ ею a» ею as 5° 153 16 153 16 8 2 6 » 77 eo ee 
185,701 | Stock 47 Do. 4 Debenture ends 187 1383 187 189 217 7 | May and November = je 
,000 )0 9/33 | Waterloo and City Ordinary (£8 paid) ..... ens 10 11 1 11 2 2 8 | June and December bs = 
97,500 10 8% Liverpool Overhead Railway —Ü 127. 125 12 12 2 0 0 | February & August - 
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ELECTRICAL COMPANIES’ SHARE LIST. 
онт | LAST PREVIOUS Price RATE PER BUSINESS рони 
sag я DIVI- NAME. WEEK'8 PRICE | Wednesday, CENT. DIVIDEND DUE. DURING WEEK 
AMOUNT. SHARE. | DEND. JULY 14, July 21. | YIELDED. ENDING JULY 17. 
& в. д. Н ghest | Lowest 
ioe НА Lo „ 55 58 419 0 | Feb., May, Aug., Nov. 55 x 
А s.s.s.. „„ „ % „ ш = oes 1004 1713 5 5 6 n з 1018 lut 
43,038,020 Stock 5/0 Do. Deferred . винна аа 9» оа p „% „„ „„ 104 11 104 101 -- — 11 ls i 
£149,900 | £100 4%  |"African Direct Telegraph (Red) €—— 99 1 99 103 817 8 | January and July — - Р 
£250,000 10 — Amazon Telegraph este es dees ee gene 5 6 5 6 F .. — 
180,000 10 3/0 an Submarine 55 т ЕА А 15 153 15 154 410 4 | Мат, June, Oct., Dec. 151 15 
£75,000 | 100 5% |* Do. r Cent. Debs. (2nd Series, 1906) . 113 117 13 117 4 5 6 June and December = 
1.000, 000 8100 $ . Cable Capital Stock ...........—< 170 175 170 175 411 6 Jan., Apr., July, Oct. — e 
£400,000 | Stock 47 Do. _ 4per Cent. ; Debentase Boake ie sedes 1031 1074 106 107 3 14 9 » + 1074 1063 
16,000 10 8/0 | Cuba Submarine .. 3 9 10 9 10 8 0 0 | February and August 92? LH .. 
12,981 5 2 0 Direct Spanish (fully paid) —— wees * == же тє — me 34 4} 34 4 4 8 11 April and October .. = se 
6,000 5 10 Do. 10 per Cent. eee Preference 9i 99 1 411 6 - — 
‚000 £50 4417 Do. 44 per Cent. Debentures ...........—--| 1037 1067 103% 103 4 411 January and J uly - .. .. 
60,710 £20 2/6 Direct United States Cable, 187ꝶ ᷣ 72 91 10} 9} 101 417 6 | Jan., Apr., July, Oct. 10 t 9} 
400,000 £10 9/6 ЖИЛЕ: ene 55 Fette addc 17 174 17 174 814 4 it * 17 17 
70,000 £10 6% Do. 6 per Cent. Cumulative Preference ... 18 19 18 19 8 6 9 13 5 
81,802,615 Stock 43 |* Do. 4 per Cent. Mort. Debenture Stock (red.) 128 131 128 131 8 1 6 | May and November 130 1233 
£89,990 £100 5% |* Do. 5 per Cent. Debentures, 1899.........- 103 106 103 106 414 9 | February & Angust T = 
, 10 2/0 | Eastern Extension 2 . Xd 173 181 171 18} 816 9 | Jan., Apr., July, Oct. 1815 174 
y Stock 4 59. : per Cent. Debenture Stock ..........| 139 133 130 133 3 1 1 | February & August .. — 
£163,600 £100 5 " dg c. (Austin. Gov. Sub.) Debs. 1900  .. 99 103 9) 103 417 1 | January and July .. .. = 
£120,300 109 5 Eastern and S. African 5 p. Cent. pened es 99 193 99 103 117 1 " 1 m E 
,000 £25 4% |* Do. 4% Mauritius Sub. Debs. (regd.) P PESE 107% 110% 107% 1107 812 9 | May November —— +. 
180,227 10 2/8 | Globe Telegraph and Trust ea cesen 111 12 1 12 817 0 Jan., Apr., July, Oct. 14 11$ 
180,042 10 6% ро. 6 per Cent. Preference .. 46.2.2 +. +++ 17 173 17 174 8 8 7 171, T 
16),000 10 5/0 Great Northern of Copenb agen 253 26 26 27 814 1 January, April, July 264 oe 
4160,000 100 б 5 per Cent. Deb., 1853 issue Series B L| 10! 107 104 107 414 7 | March & September 106 ++ 
17,000 25 87; А en EE A AR 53 56 54 57 4 7 9 | May and November 551 53% 
£100,000 100 6%  |'London Platino-Brazilian 6 per Cent. Debs., 1901. 107 110 107 110 5 9 1 | March & September .. s- 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs. Ged) 1942 . 107 110 107 10) 813 5 | June and December ee е. 
‚889 W a »a50 2222 Mb 7 7 8 5.00 a * October + E 
8,881 |£100 Cert.| 10/0 Submarine Cables Trust. ex 50s. "ерп. 135 140 135 149 459 А .. - 
15,609 6/0 West ome . Жэ каас» de esa Б 6 E 6 6 0 0 June — — 
£213,400 100 5% |" Do. брег Cent. Debentures (red.) = 101 104 102 105 417 1 | March & September — — 
„000 10 2/0 West Coast of America ...............„—.——... 1 11 } 1} Es ач ee 
ce 100 * Do. 4 per Cent. Debentures . основе үчүнө ы: 103 105 104 103 815 6 June and December . ed 
88,821 10 -/6 West India and Panama .....e =e =e me mo s.o so =o am oe 1 14 1 1} ы May and November ., 
84,563 10 6/0 Do. 6 per Cent 1st Preference „u.s u m =.. — 10} 10{ 104 10} 5 11 7 z * 103 103 
£80,000 100 5% |* Do. 6perCent. Debentures, 1917 . 105 108 105 108 412 7 | January and July .. > - 
64,256 15 8/0 Western and Brazilian .......... -— 84 9 9 9 8 6 8 | May and November — - 
83,129 7 8/0 Do. 65 per Cent. Preferred Ordinary ......- 63 7} 6} 7 457 » ^ 7 БА 
83,129 7 176 Do. Deferred Ordinary .,.... pre bese 9 2 2} 29 3 fi че 21 4 
£382,220 19/4 Do. 4 per Cent. Debenture Dm саза», 99 102 100 103 81719 | June and December T == 
$1,163,000 | $1,000 1% Western Union 7% 1st Mort. (Building) Bonds 1902] 101 193 104 108 6 9 8 | Feb.,May,Aug., Nov. 2 = 
200 | £100 6% |* Do. брег Cent. Sterling Bonds(red.) —....| 100 106 100 105 5 15 11 | March & September | 121 - 
TELEPHONES, 
41 000 £5 4/0 | Chili Telephone (fully paid) ))) 8) 3} 81 3} FF 31 РА 
924,850 10/0 224. | Consolidated Telephone Const. & Maintenance — W : vs : JUS 1.1) 2 29 .. — 
28,000 £5 4/0 Monte Video Telephone 6 per Cent. Preference .. 2 24 2 ў 8 0 0 | October . "2a — 
484,597 5 3/0 . KV T 6% 64 61 1% 317 9 | February & August Tie 6} 
15,000 10 €/0 го, - r Cent. Cumulative 196 Prei 15 17 15 17 3 10 7 " " 4 — 
15,000 10 6/0 . Do. 6% Cumulative 2nd Pref. (fully paid) 15 17 15 17 810 7 i = 168 154 
119,234 5 2/6 Len d Non-Cumulative 3rd Pref. (fallypaid) 6 6} 6 6} 8 16 11 T n 6 6ra 
1,829,471 | Stock 83% ( benture Stock, 34% (red.) . 103 107 105 110 8 8 9 | June and December 107 105 
171, 1 0/8 баш: o . q $ E 8 15 6 | April and October.. e — 
58, 5 5/0 United River Plate.. peer ЫЙ 31 4 8i 4 GB O0 [POL ,. oes én ьи 3h - 
£146,788 | Stock 5% Do. ö per Cent. Debenture Stock (red.) 33 99 104 99 104 416 2 June and December v - 
К ELECTRICITY SUPPLY COMPANIES. 
£150,000 5 417 Birmtogham Electric Supply (fully paid) ......... 9} 9 e March ............ * 2 
£50,000 5 T UNGW TOI ob eaa a epi качса e ө * L 24 354: 
40,000 £10 14/0 city ot London Electric Lighting (fully pun. 231 24) 233 944 Fr 2 
40,000 10 6% Do. 6% Cumulative Pref. (болу paſd) . 17 18 16} 173 8 8 7 | February & August 129 . 
£450,000 Stock 5% „ Do. 6% Debenture Stock (red.) е 129 134 129 134 314 8 | June and December “+ 
80,000 5 3/6 | Charing Cross & Strand Electricity d Corp. 13 14 13] 14 2 210 | February & August '65 бї 
20,000 5 vs Do. 4} per Cent. Preference ................ 6 64 6 64 8 6 8 ü d 
67,500 | £100 57 Do. 5 per Cent. Debentures (red.) .......... Y3 January and July .. xi šis 
26,000 b 26 | Chelsea Electricity Supply Ordinary 93 10} 9 10} 2 7 7 [March 
£60,000 | Btock 41 * ро. 43У Debenture Stock (red.) 110 113 110 113 319 8 | June and December T 121 
£22,475 £10 es County of London & Brush Prov. Ord. (fully | paid) 123 13} 12] 131 - 
10,000 10 6/0 Do. 6% Cumulative Preference. kd 15 15 15 15} 317 5 | March & September 152 14 
10,000 10 5/41 Do. issued at 2 prem. (fully paid) -... xd 199 15] 15 154 317 5 n Т 16 1 
111,000 | 5 — London Electric Supply Ordinary ..... кера 11 2 1} 2 e v 
48,050 | b zs Do. Preference .... — 4 4 4 43 2 16 H 16 
49,900 10 6/0 | Metropolitan Electric Supplv Ordinary .. eut 16} 17 161 174 217 2 | April and October.. 184 15 $ 
12,500 10 3/8 Do. issued at 2 prem. (fully paid) . ха 151 16 15 16 T T T 24 
£220,000 | Stock | 447 Do. 44% Deb. Stock First Mortgage —......| 118 122 118 122 313 9 Inus and December i5 1 
6,452 10 8/0 Notting Hill Electric Ordinary .......... Exe 1б 16 15 16 210 0 | March .........- | à i 
275,000 1 A Rand о Lois iess 1% l; a 13 1j .. — p 
£154,000 100 43% Royal Elec. Co., of Montreal 447 ist Mort. "Debs. 102 104 102 104 4 7 0 | April and October iô} is 
19,980 5 8/0 | St. James and Pall Mall Electric Ordinary ...... 15) 16; 15$ 16} 8 3 8 | February & August ** 
20,000 5 3/6 Do. 7 per Cent. Preference e 10 11 10 11 8.8.4 T »" = - 
£50,000 Stock 4% |* Do. 4 per Cent. Debenture Stock (rect 102 105 102 105 816 2 | Juve and December 15 15 
67,900 5 6/0 | Westminster Electric Supply (fully paid) .......| 15 16 15 16 216 8 | March & September | 3 = 
ELECTRIC MANUFACTURING, &o., COMPANIES, 
90,000 £3 1 Brush Electrical Engineering... рр. là 18 1} 18 — — 1 — 
90,000 2 1/2 Do. 6 per Cent. Pref. Non-Cumulative ..... 1 18 18 18 .. - | 1 lj 
£125,000 Stock 432 Do. 44 per Cent. Perpetual Debenture Stock! 105 109 105 109 4 1 | February & August os АА 
£76,770 Stock 49% % Do. 2nd Debenture Stock (red.) ............ 93 97 93 97 112 9 | June and December | NT E 
10,000 £10 - British Aluminium Ordinary .................... = is a р a 5I 
20,000 10 $ Do. 7% Cumula ive Preference.. ........... — — Lan — 
200,000 1 zs Castner-Kellner Alkali Co. (16s. paid) .. 1 11 1 1} — =” + 5 
28,180 | 5 8/0 | Crompton and Co., 7 per Cent. Cumulative Pref. 1} 2 14 1} = а р: * 
£82,850 100 57 Do. 57 First Mortgage Debentures (red. ). 88 93 88 93 5 7 6 | January and July es je 
ura : 16 жай and Swan United („A“ Swan) (£3 paid) — 2} 4 21 2 5 8 8 | February & August 29 23 
„67 0 C екы —“ аө Же 34 4 34 4 6 5 0 н ~ =~ a 
£290,000 | Stock 5 Do. 4% Debenture Stoc. .................. 101 103 101 103 3 17 8 | June and December = = 
110,000 | £1 2/0 Electric Construction. 13 2 1 2 5 0 0 | February & August 2 112 
16,348 | 2 12 Do. 7 per Cent. Cumulative Pref. „......... 23 8} 2 8} 4 6 2 D 32, 22 
91,195 | 1 10/0 Elmore's Patent Copper Depositin g 1 1 1 - oe - - 
19,000 10 14/0 W. T. Henley's Telegraph Works Ordinary ...... 1S} 10] 18 19] 5 2 7 | February & August - — 
8,000 10 1[0 Do. 7 per Cent, Preference 18h 194 18 194 814 7 = н à = 
£50,000 Stock 434 Do. 44% Mortgage Debentare Stock (red.) 108 113 108 113 8H 3 * 5 + e 
60,000 £10 5/0 India Rubber. Gutta Percha, &c., Works. ...xd 20} 214 20} 213 413 0 | = : 
800,000 100 47 * Do. 47 First Mortgage Debentures (red. N. 105 108 105 108 314 9 | Maron & September Z 
87,850 12 12/0 „Telegraph Construction and Maintenance ха 87 40 86 39 412 4 | Marchand July... | 38 87 
£150,000 | 100 5% Do. ö per Cent. Bonds (red.] 1899 .........| 102 105 102 105 415 8 | January and July | 14] vs 
22,500 £5 8/6 Willans and Robinson Ordinarꝛ ... 8} 8 8} 8 4 0 0 | April and October.. | - an 
22,500 £5 3/0 Do. 6% Cumulative Preference 7} 7 74 7 317 5 Т Т 7} — 
100,000 Stock 44% Do. 417 First Mort. Deb. Stock (fully pald) — dá 105 107 105 107 4 4 1 May and November — * 


In calculating tke yleld on this security, allowance has been made for accrued Interest, but not for redemption, 
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BRUSH INDUCTO y, < * N 
ALTERNATOR Mes _ 


(MORDEY'S PATENT). 


DURABILITY GUARANTEED. 

NO MOVING COIL WHATEVER, 
HIGH EFFICIENCY. 

PERFECT PARALLEL WORKING. — | 
WILL STAND SHORT-CIRCUITING. _ 
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Tho Leading Machine on the Y- == сы: 
Continent. at == BRU = 
X NN * = z— „ e € = 
Large Orders in hand for English  ; = = ҖЫ | == 
Stations. ` \ -N—— — EN 
Send for Lists to— 


THE BROSH ELECTRICAL Menn ERING CB Wi taste 


—— GENUINE — | 
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OSSES S & MICHEL 
68.69.70 & 71 | 
CHISWELL S7 LONDONEC| 


t UA LIGHT 
куу: ——————— --0 49 —1 LAMP PILLARS. 
Price 1d.) DAILY [Price 1d. e gr OR SRACKETS.CARRIERS 
TENDERS aw GONTRAGTS. S = Р, s: 
The New London Daily Paper. — = | 

Contains :— 
ALL THE OONTRAOTS OF THE DAY. 

Inciuding :— 


THE ELECTRICAL AND ENGINEERING 
REQUIREMENTS OF THE WORLD. 


TS arneen Гоимолт, 
GLASGOW. 


Of all Newsagents, and at Messrs, Emith's Bookatalla by order, or of the Publisher 
. —3 months, 9s. 9d.; 6 months, 19s. 6d. ; 12 months, 39». 
post free. Single: Copies 1d., post free iid. 
ADVERTISEMENT RATES ON APPLICATION. 


BOUYERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, E.C. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
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IN CONNECTION WITH THE ; (LIMITED), 
EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 


ALS TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES,to — — Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Maiacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. | 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. | 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. — 

Telegrams should be sent from tho Company's Stations— 
LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, Е.0.: 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
| GLASGOW—5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Canea, Bitia. 
Rhodes, Trieste, Corfa, Zante, Patras, 5 ола Santa Maura, Tinos, Andros, Zea, and 
e Gree ands. 


This Company’s Cables are worked by Muirhead’s System of Duplex and Automatic 
| Curb Transmission upon all its Main Sections. 


In sending Tel from Postal 8 cc | ү 
apama page ут A А SYTUBLEQIND," Uteris ganar 
Books of Forms and Tariffs forwarded post free on application at the Compeny's Chief Offices as above, or ab 


87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 60, Old Broad Street, E.O, By Order, GEORGE DRAPER, Secretary. 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


‘WHEATLEY KIRK, PRICE & GOULTY 


(BSTABLISHED 1850) 


Etcotricat Auctioneers, Valuers, 


AND ARBITRATOR. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUOTION, &c. 


THE UNITED GUTTA-PERCHA AND RUBBER COMPANY (Limited), 
IN LIQUIDATION 


AT CRAIGPARK WORKS, TOWNMILL ROAD, GLASGOW, 
on THURSDAY and FRIDAY, Sth and 6th AUGUST, 
* IMPORTANT SALE OF | Е 
THE WHOLE VALUABLE MODERN WORKING PLANT, 
MACHINERY and STOCKH, | 
belonging to this Company, 
BY AUCTION. 


J and R. EDMISTON are instructed by the Liquidator, 

е D.S. Carson, Esq., C.A., to Sell this Valuable Plant and Stock on Thursday 

and Friday, 5th and 6th August, at Twelve Noon each day. | 
Catalogues to be had on application. ; 

ORDER OF SALE: —Stock of Raw Materials and Finished Goods on Thursday, 


Working Plant on Friday. : 
J. and В. EDMISTON, Auctioneers, 
Е. 41, West Nile-street, Glasgow. 


+ 


TENDERS INVITED. 


CITY OF CARLISLE. 


CENTRAL ELECTRIC LIGHTING STATION. 

The CORPORATION of CARLISLE invite TENDERS for the following work in 
connection with their Electric Lighting Station in Carlisle :— 
Contract No. 1.—BOILERS (LANCAS and MECHANICAL STOKERS. 
Contract No. 2.—ENGINES, DYNAMOS, NDENSERS, PUMPS, &c., STEAM, 

EXHAUST, FEED and DRAIN PIPES. 
Contract No. 8. —STORAGE BATTERY. 
Contract No. 4.—Section A. SWITCHBOARD for amos and Feeders. 
Section B. BOOSTERS and SWITCHBOARD for Batteries and 


Boosters. 
Contract No. 5.—ARC LAMPS and their Erection. 
Contract No. 6.—FEEDERS, MAINS, and ARC LAMP LEADS. 

In Contract No. 2 it is a condition that the Dynamo makers must have already 
constructed Dynamos of at least 100 units capacity. 

Copies of any of the Specifications, with Forms of Tender and General Conditions, 
can be obtained after Wednesday, the 28th inst., on payment of One Guinea for each 
(to be returned on receipt by the Corporation of a ропа fide Tender), at the office 
of Mr. Henry C. Marks, city Surveyor, Fisher-street, Carlisle, or Dr. A. B. W. Ken- 
nedy, 17, Victoria-street, Westminster, London, S. W. 

e Corporation do not bind themselves to accept the lowest or any Tender. 

Tend on the bed form, enclosed separately, in sealed envelo and 
marked Electric ting, Tender for Contract No. —," must be delivered at the 
Office of the City Surveyor, Carlisle, not later than THURSDAY, the 12th day of 


August next. 
: By order, 
А. H. COLLINGWOOD, Town Clerk. 
Town Clerk's Office, Carlisle, 21st July, 1897. 


THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 
(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 
Subsorthed Capital, £375,000. 


Boilers and Engines Insured and Inspected. 


Employers Insured against Claims under “The Employers 
Liability Act." 
Third Party Fidelity and Guarantee Insurance. 
Joint Policies Issued: Individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision. 


2 


J. F. L. CROSLAND, M.Inst.C.E., M. IM. E., Chief Engineer 
EDWARD HADFIELD, Secretary, 
Application for Agencies Invited. 


New Meat Market, comprising three 85-h.p. gas engines, dynamo 


2 Gold Medals. 


VASA 


ES STANLEY 
E Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
i — PRICE LIST POST FREE, — | ` 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '' Turnstile London." Telephone, 6518 


APPOINTMENTS VACANT. 
HE MARKETS AND FAIRS COMMITTEE of the 


CORPORATION af the CITY of BIRMINGHAM require the services of a 
thoroughly competent MAN to take charge of the Electric Lighting Installation at the 
в, storage batteries, 
reine acen lamps, arc lamps, and the system of concentric wiring in connection 

Also to take charge of two Lancashire steam boilers and the steam and hot and 
cold water systems in connection with the buildin 

No one need apply who has not had charge of an installation of a similar character. 

Wages to commence at 50s. per week, rising to a maximum to be determined by 


the Committee. 


Applications by letter in own handwriting, accompanied by three recent testi- 
monialsas to r, sobriety and knowledge of work, and stating age and past 
experience, must be sent by post not. later than 5th AUGUST, 1807, addressed to 
the Clerk to the Markets and Fairs Committee, Council House, Birmingham. 


BURG E OF LEITH. 


ELECTRICAL ENGINEER. 

The TOWN COUNCIL of the BURGH of LEITH invite applications for the 
position of resident ELECTRICAL ENGINEER. Salary, £800 a-year; and duties 
to commence on the 15th September next, 

The engineer appointed must reside within the Burgh ; and devote his whole time 
“ш ае t hero had practical rience in d 

ndidates mus ve had prac experience esigning and ca out 
Electrical Installations (Lighting and Power) under Board of Trade Provitionst 
Order and otherwise. 

Applications, with 20 copies of Testimonials, and stating age, present occupation, 
and past experience, to be 10855 with me (under cover marked “ Electrical En- 
gineer ") not later than 16th AUGUST next. 

Canvassing strictly prohibited. 


Town Clerk's Office, Leith, 27th July, 1897. 


WAN TED, for the ABERDEEN CORPORATION ELEC- 


TRICITY WORKS, a working Charge-Engineer to act as WORKS FORE- 
MAN, and take charge of an eight-hour shift. He must be able to do repairs, have a 
thorough knowledge of the шо Babcock boilers, Willans engines, continuous- 
ш amos and batteries. ages from 86s. to 40s. per week, according to 
q cations. 
Apply, stating age, experience, and wages expected, and when duties could be 
commenced, and enclosing copy of testimonials, to 
ALFRED BLACKMAN 
City Electrical Engineer 
Cotton-street, Aberdeen. 


CHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in THE ELEO- 
TRICIAN " at the following low rates : 

Three Lines and Under Gui 85 ч ке 


Per Inne After ке isa i 
Nine Words to the Line. 
Cash must accompany all orders for advertisements inserted at these rates, 
or, F inserted, they will be charged at scale rate. 


SITUATIONS VACANT AND WANTED, &c. 


WV ACAN CIES for one or two premium PUPILS in leading 
Electrical and Telegraph Manufacturing Firm, near London.— For terms, &c. 
address V. P. P., Electrician Office, Salisbury-court, Fleet-street, E. C. 

WANTED. an IMPROVER for Alternating Current Station 


with experience of house wiring: wages, £1 per week; apply, stating > 
to ELECTRIC L PLARNZY, © o 


T. B. LAING, Town Clerk. 


and enclosing copies of testimonials, 


DOULTON a. 


MANUFACTURERS OF 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


Pottery for Electrical Purposes. 


СА „ 


LAMBETH, LONDON, S. E. 


IGHT WORKS, KILLARN 


: 0 
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XX. 
ALECTRICAL ENGINEER, eight years’ workshop and 
drawing office experience, four years’ estimating and installation work, 
REQUIRES POSITION, home or abroad. Good testimonials.  ''E.C.R.," 89, 


‘Cornwallis Gardens, Hastings. 


NGINE DRIVER, Stoker or Greaser; 5 years in present 


situation, abstainer, 2 years’ in Dynamo room. —*' T. R.,“ 88, Stewart's-road, 
S. W. 


POSITION WANTED, home or abroad, by experienced 


electrical and mechanical engineer, aged 34, previous Colonial and United 
States experience, last six years resident engineer in leading electricity works, 
excellent testimonials.— X. V., 22, Buckingham - road, Brighton. 


ELEGRAPHY (Morse Sounder.) — OPERATOR seeks 


EMPLOYMENT. Five years in the employ of Indian Government Telegraphs ; 
satisfactory references as to character and ability.—'' A. M.,“ 29, Cayley-street, 
Limehouse, E. 


WANTED, and FOR SALE. 
(\FFERS WANTED. Cloth and Leather-bound Volumes, 


> „Engineer 1866-67, Engineering 1889-88, 84-85, “Mechanical World” 
1882-83-84, Electrical Review 1883-84-85, ‘‘ Electrician” 1882-83-84-85.— DIXON, 
Imperial Buildings, Newcastle. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices giren by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 
Platinum sol 


ACCUMULATOR CHARGING.—C. H. CATHCART 


and CO., having plant specially * e for this purpose, Charge Cells of all 
sizes promptly, asia and cheaply. Terms on терй, ез, уни Accumulators on 
e Hire for temporary 


lighting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
quare, Fleet-street, EC. (Telephone No. 65,266.) 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


2&4,Penywernm Road, EARL'S COURT, 8. W. 


— 


Principal: G. W. de TUNZELMANN, B. Sc., M. l. E. E. 
C. CAPITO, M. i. E. E., M. i. M. E. 


Senior Instructor: 


PPAR A 


‘EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGIN F, 
ENGINEERING WORKSHOP with MACHINE TOOLS, 
PATTERN SHOP. &c. 
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Now made for 200-volt Circuit ; 


J. PITKIN, 


HOLDEN RECORDING VOLTMETER. 


Manufacturer of 

ELEGTRICAL AND PHYSICAL 
INSTRUMENTS, 

HATTON GARDEN, LONDON. 
CATALOGUES FREE. 


44, 


( HARTERED INSTITUTE OF PATENT AGENTS. 


The QUALIFYING EXAMINATION of persons desirous of being registered as 
PATENT AGENTS will be held in NOVEMBER next. 

A Notice, giving full particulars, has appeared in the Jllustrated Official Journai 
(Patents) of July 21st, 1897, and a сору of such Notice сап be obtained on applica- 
tion to the SECRETARY, Chartered Institute of Patent Agents, 19, Southampton- 
buildings, London, W.C. 


TECHNICAL CLASSES. 
KING’S COLLEGE, LONDON. 


ENGINEERING, ARCHITECTURE, AND APPLIED SCIENCE DIVISION OF 
THE FACULTY OF SCIENCE, 


MICHAELMAS TERM COMMENCES THURSDAY, SEPTEMBER. 30. 


The full Curriculum for the College Associateship in Mechanical, Civil or Elec- 
trical Kngineering, Architecture, Chemical Manufactures and Metallurgy extends 
over a period of three years. A shorter course of two years qualifies for the Certif- 
cate of Engineering. 

The Siemers Electrical Laboratory (founded by Lady Siemens) and the Mechanical 
Engineering Laboratory and Workshops, the Metallurgical Laboratory, and others, 
are fitted with all the necessary appl -for the most advanced practical and 
research work. 

PROFESSORS. 


MECHANICAL ENGINEERING, David 8. Capper, M. A., M. I. M. E. 
CIVIL ENGINEERING, Henry Robinson, M. Inst. C. E. 
ELECTRICAL ENGINEERING, J. Hopkinson, D. Sc., F. R. S. 
NATURAL PHILOSOPHY, W. G. Adams, M. A., D. Sc., F. R. S. 
ARCHITECTURE, Banister Fletcher, F. R. I. B. A. 

CHEMISTRY, J. M. Thomson, F. R. S. E., F. C. . 

MATHEMATICS, W. H. H. Hudson, M. A. 

METALLURGY, A. K. Huntiugton. 

GEOLOGY AND MINERALOGY, Н, G. Seeley, F. R. S. 


Non-Matriculated Students, or those who, not wishing to attend the whole 
are desirous of studying any particular subject, may attend any of the classes 
on payment of the meshed fees. 

EVENING CLASSES 


are held for Civil, Mechanical and Electrical Engineering, Workshop Practice, 
Architecture and Building Construction, Drawing, Metallurgy, Wood Carving, 
Mathematics, Physics, and all Science Subjects. 


For Prospectuses and all information apply to 
King’s College, Strand, W.C. 


HERIOT-WATT COLLEGE, EDINBURGH. 


F. GRANT OGILVIE, M.A., B.Sc., F.R.S.E., PRINCIPAL. 


THE SECRETARY. 


DAY CLASSES—SESSION 1897-98. 


The SESSION extends from TUESDAY, 5th OCTOBER, 1897, to FRIDAY, 
3rd JUNE, 1898. 


These Classes provide Courses of Study extending over one or more years, suitable 
for students who have previously passed through the curriculum of a secondary 
school. The principal Courses are: Physical and Chemical, Mechanical Engineer- 
ing and Electrical Engineering. There are also Classes in French, German, 
Drawing and Practice of Commerce. 

cas man from #1. 1s. to £4. 4s. Session Fee, £10. 103. 

There is also a Preparatory Course of Instruction for Agricultural Students. 
Session Fee, £5. 58. 

An Extract from the Calendar of the College, giving particulars of the Day 
Classes, and of the various Арм, Laboratories an 8 available for 
instruction, may be had on application to the Librarian, at the College, or to the 
Treasurer of George Heriot’s t. 


Treasurer's Chambers, 20, York-place, 
Edinburgh, 14th July, 1897. 


DAVID LEWIS, Treasurer. 


UNIVERSITY COLLEGE OF NORTH WALES, BANGOR. 


ELECTRICAL ENGINEERING. 

Professor ANDREW GRAY, LL. D., F. R. S., will begin in October next a &ystemst: 
COURSE of INSTRUCTION in ELECTRICAL MEASUREMENT and PRACTICAL 
ELECTRICITY. 

The Physical Laboratory is fully equipped with a Compound Steam Engine, 
Dynamos, BOP OPE; Secondary Battery, and the most approved modern Measar- 
ing Instruments for all branches of Electrical neering. 

boratory fees at the rate of £1. 1s. per term for six hours per week. 
tion fee for all College Lectures for the Session, £10. 
Applications for Calendar, Prospectus and general information to be made to 


J. E. LLOYD, M.A., Secretary and Registrar. 


UNIVERSITY COLLEGE, NOTTINGHAM. 


SESSION 1897-98. 


The SESSION begins OCTOBER 11th. | 

COURSES of INSTRUCTION are arranged in the Departments of (1) Language 
and Literature, e Chemistry and Metallurgy, (3) Natural Sciences, (4) Mathematics 
and Physics, (5) Engineering, (6) Agriculture. 

The various Laboratories and Workshops are fully equipped. 

Preparation for London University Examinations. 

Prospectuses may be had from the SECRETARY. 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


BLAGKMAN VENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, Б.О. & Branches. 
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NOW READY. 


| Demy 8vo. Fully Illustrated. Price 6s., post free; Abroad, 6s. 6d. 


NTIOMETER AND ITS ADJUNCTS 


(A UNIVERSAL SYSTEM OF ELECTRICAL MEASUREMENT). 
By W. CLARK FISHER. 


Electrical testing may be said to have passed through two stages. First, that which may be called the elementary, in which first principles 
‘were evolved ; secondly, the adaptation of the same to the needs of the telegraph and cable engineer. But with the advent of electric lighting 
апа other undertakings, such testing might be said to have passed into the third or practical and commercial stage, where large quantities have to be 
dealt with, and where the old order of things changeth. The engineer or practical man demands that he shall be shown results quickly, plainly and 
accurately with a minimum of trouble, understanding, and consequently “Time,” and on that account prefere—like all good mechanics—to have one 
good instrument, which, once understood and easily manipulated, can be used in a variety of ways to suit his needs. It is to this fact undoubtedly 
hat the Potentiometer method of measurement owes its popularity. Its accuracy is rarely, if ever, impugned. Measurements made by it are 
universally accepted amongst engineers, and it might be well termed a universal instrument in universal use. 


Demy 8vo. Fully Illustrated. Price BB., post free; abroad, Бї. 


e LOCALISATION or FAULTS m ELECTRIC LIGHT MAINS. 


By F. C. RAPHAEL. 
EXTRACT FROM PREFACE. 


„Although the localisation of faults in telegraph cables has been dealt with fully in several bandbooks and pocket-books, the treatment of faulty 
electric light and power cables has never been discussed in an equally comprehensive manner. Beyond a few short articles which have appeared in the 
technical journals from time to time, nothing has been written on the subject The conditions of the problems presented for solution are, however, 
very different in the two cases: faults in telegraph ables are seldom localised before their resistance has become low compared with the resistance of 
the cable itself, while in electric light work the contrary almoat always obtains. This fact alone entirely changes the method of treatment required in 
the latter case, and it has been my endeavour, by degling with the matter systematically, and as a separate subject, to adequately fill a gap which has 
hitherto existed in technical literature. Various methods of insulation testing during working have been collected and discussed, as these testa may be 
considered to belong to the subject. I would particularly call attention to the method of testing the insulation resistance of a permanently earthed 
network, described in the book, as I think this method has not been used hitherto. Central station engineers would do well to study the chapter of 
Fault Signalling Networks, The methods therein described (by means of which the test wires in the cables are used to signal at the station the district 

in which a fault has occurred) ought to be used more extensively. . . . . I trust the arrangement of the proofs of formule will be appreciated 
by practical men who use this book. . . . . . ." 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


ARRANGED AND PREPARED BY 


Dr. J. A. FLEMING, M. A., F. R. S. 
Professor of Electrical Engineering in University College, London. 

These Laboratory Notes and Forms have been prepared to assist Teachers, Demonstrators and Students in Electrical Laboratories, and to 
enable the Teacher to economise time. They consist of a series of (about) Twenty Elementary and (about) Twenty Advanced Exercises in Practical 
Electrical Measurements and Testing. For each of these Exercises a four-page Report Sheet has been prepared, two pages of which are occupied with 
а condensed account of the theory and practical instructions for performing the particular Experiment, the other two pages being ruled ир in lettered 
columns, to be filled in by the Student with the observed and calculated quantities. Where simple diagrams will assist the student, these have been 
supplied. These Exercises are for the most part based on the methods in use in the Electrical Engineering Laboratories of University College, London; 
" but they are perfectly general, and can be put into practiee in any Electrical Laboratory. | 


. Each Form is supplied either singly at 4d. nett, or at 8s. 6d. per dozen nett (assorted or otherwise as required) in sets of any three at 
18. nett; or the set of Twenty Elementary (or Advanced) Exercises can be obtained, price 58. 6d. nett. The complete set of Elementary and 
Advanced Exercises are price 10s. 6d. nett, or in a handy Portfolio, 12S. nett ; or bound in strong cloth case, price 12s. 6d. nett. 


Spare Tabulated Sheets for Observations, price 1d. each, or 11d. per dozen nett. Strong portfolios, price 18. 64. each. The very best, quality 
foolscap sectional paper (16in. by 13in.) can be supplied, price 18. per dozen sheets, nett. 


ELEMENTARY SERIES. ADVANCED SERIES. 
1. The Exploration of Magnetic Fields. 21. The Determination of the Specific Electrical Resistance of a Sample 
2. The Magnetic Field of a Circular Current. of Metallic Wire. 
3. The i of a Tangent Galvanometer by the Water 22. The measurement of Low Resistances by the Potentiometer. 
4. The Measurement of Electrical Resistance by the Divided wire 23. The Measurement of Aamature Resistanoes. 
Bridge. 24. The Standardization of an Ammeter by Copper Deposit. 
5. The Calibration of the Ballistic Galvariermmter. 25. The Standardization of a Voltmeter by the Potentiometer. 
6. The Determination of Magnetic Field Strength. 26. The Standardizati f A ter by the Potentiometer 
7. Experiments with Standard Magnetic Fields. The Stan f 97 TDO сооп коше ег, 
8. The Determination of the Magnetic Field in the А!г Gap of ап | 27. The Determination of the Magnetic Permeability of a Sample of Iron. 
lectromagnet. 28. The Standardization of a High Tension Voltmeter. 
The V with the Post Office Pattern | 29, The Examination of an Alternate Current Ammeter. 
10. The Determination of Potential Difference by the Potentiometer. 30. The Delineation of Alternate Current Curves. 


11. The Measurement of a Current by the Potentiometer. 31. The Efficiency Test of a Transformer. 
12. A Complete Report on a Primary Battery. 32. The Efficiency Test of an Alternator. 
13. The Standardization of a Voltmeter by the Potentiometer. 33. The Photometric Examination of an Are Lamp. 


14. A Photometric Examination of an Incandescent Lamp. 


15. The Determination of the Absorptive Powers of Semi-Transparent | 34: The Measurement of Insulation and High Resistance. 


16. Th дысы Т ine Renee Р RE MA 35. The Complete Efficiency Test of a Secondary Battery. 
; e ermination o e Reflective Power of Various Surfaces. 
36. The Calibration of Electric Meters. А 
5 | 
rep ңе Dy the bende Method: ee RIBclency орап Blectromotor 37. The Delineation of Hysteresis Curves of Iron. | 
18. The Determination of the Efficiency of an Electromotor by the | 38. The Examination of a Sample of Iron for Hysteresis Loss, 
Brake Method. 39. The Determination of the Capacity of а Concentric Cable. 


19. The Efficiency Test of a Combined Motor-Generator Plant. 
20. Test of a Gas Engine an& Dynamo Plant. 
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40. The Hopkinson Test of a Pair of Dynamos. 
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» WILLANS "vise" ENGINES | 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I.H.P. 


HIGH SPEED. — 
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Extreme Economy of Steam. 


(A consumption of less than 131Ь, per I. H.P. per hour has been recorded under suitable conditions of size, pressure, s., 
and even in Engines of 80 ИР. a consumption of less than 14jlb. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


SMALL SPACE OCCUPIED апа corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 190,000 Н.Р. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., RUGBY. 
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DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


MAKERS of a GREAT VARIETY ot STEAM ENGINES and BOILERS. 


evum. zeam: Steady Running Engines for Electric Lighting. 
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Paxman's Patent “Economical” Boiler, from ^ - — d ПШР | —_ MÀ S 
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This Boiler is one of the Best Steam Generators = «< f E uu m —— : = = E < ~~ = 
before the public, not only for Efficiency, but for 4 s E “St a 
Economy and Durability. It contains perticularly 8 “Windsor” were Compound Engine, with Dreams Combined 
good features and high qualities. made in all sizes, 


Catalogues and fall particulars, with Photos and Prices, post free on application to 


DAYEY, PAXMAN & CO., Engineers, Colchester. 
LONDON OFFICE—78, QUEEN VICTORIA STREET, E.C. 
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NOTES. 


Owrxe more to the forbearance and tact of the PosrwAsTER- 
GENERAL, probably, than to any other cause, the refractory 
telegraphists are still being held in check. On Wednesday, 
as promised last week, the Duxe or Nonrork, with a number 
of postal and telegraph officials listened to objections to 
the Tweedmouth Committee’s Report on the part of the 
telegraphists, backed up by a rather strong contingent of 
members of Parliament friendly to their gause. Yesterday 
the postal men had their innings; and there would seem 
to be a prospect of reopening all the questions dealt 
with by the late Commission, or of summarily modi- 
fying its recommendations. But whichever is to happen, 
plenty of time must be allowed, and the men are ill-advised 
who clamour for an instant decision, the only effect of such 
impatience being to betray the weakness of the forces at their 
back; for it can matter very little at what season of the year 
open hostilities begin, if they are really threatened on any 
considerable scale. For ourselves, we find it as difficult to 
believe in the threats as to understand the grievances. 

We record to-day the registration, with a capital of 
£100,000, in handy £1 shares, of the Wireless Telegraph and 
Signal Company (Limited), which, perhaps, it is needless to 
say, proposes to acquire from Signor GucLreLxo Marconi 
certain letters patent а 

— 

From the ever-flowing stream of paragraphs and articles 
with which the daily papers have been flooded since Signor 
Mancow's arrival in this country, we inferred that his 
discoveries would before long form the basis of a commercial 


PRICE SIXPENCE. 


undertaking. There is, of course, absolutely nothing 
reprehensible in this, since science is in these days nothing if 
not a mode of money-making. At the same time, when the 
latest product of Maxwell’s fundamental equations, and 
Hertz’s fundamental experiments becomes the raison d'étre, 
of a joint stock company to which the British public may 
conceivably be asked to subscribe, Signor Mancowi's labours 
must be examined in a commercial spirit; that is to say, we 
must ask exactly what he has accomplished, exactly what is 
the industrial utility of the work done, and exactly what it is 
that may be validly covered by a patent. 


Now the general principles underlying Signor Marconi’s 


apparatus are well known, so that there can scarcely be any- ` 
thing in the nature of a master patent. And much the 
same may be said of all the component parts of his 
radiator—which is admittedly Righi’s—and of his receiver 
which is of the Branly-Lodge pattern. Of course a 
novel combination of old instrumentalities” may be as 
commercially valuable as a master-patent, if not more so, 
provided the particular combination protected is so far superior 
to all other possible ones, that, practically speaking, it holds 
the field. In our opinion, Signor Максом could only defend 
with any reasonable chance of success a patent of this latter kind. 
Hence, intending investors in a Company owning the Marconi 
patents would do well to make sure that expert Opinion sup- 
ports the contention that the particular devices proposed to be 
employed far transcend all others in range, reliability and ease 
of manipulation. If that be the case, which, for ought we 
know, may well be so, there still remains the question of what 
commercial use is going to be made of wireless telegraphy. 
So long as it remains in its present pupal stage of development 
its sphere of usefulness must obviously be an exceedingly 
limited one. Of course, it may develop into something very 
different, in which event, provided valid patents are taken out 
and shrewd business men are at the helm, the original share- 
holders may revel in gold without going to far-distant Klondyke. 
But then these off-chances are more to the taste of speculators, 


with whom.we have nothing to do, than of investors. 
— — 


Ir we may judge by the numerous letters appearing in the 
daily Press, the electric house-wiring trade would seem to 
have risen in its might against the National Electric Free- 
Wiring Company, whose prospectus appeared in our last issue. 
The objective point of the assaults of Messrs. Drake and 
GorHaM, Messrs. STRODE and Co., and others is the state- 
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ment that 12s. 4d. may be taken to represent the prime 
cost of wiring for each lamp installed. The Secretary’s 
reply is simply that wiring has actually been done at 
Wallasey at this rate, and passed; and, further, that in the 
case of a large isolated plant in London the figure comes 
out at less than 10s. per 16-c.p. lamp, statements borne 
out to some extent by the Chairman of the Harrow Electric 
Light and Power Company. Once more our electrical experts 
disagree ; seemingly in ап irreconcilable manner. The lower 
we can bring the cost of sound wiring the better for all con- 
cerned; but until more particulars are to hand as to the 
material and labour employed in London and Wallasey the 
general scepticism of our leading wiring firms is excusable. 
Had a technical journal expressed doubts as to the possi- 
bility of combining good wiring and а cost price of only 
12s. 4d. per light it would, of course, have been told that it 
knew nothing about the subject; as it is Greek meets Greek. 


— es 


SEVERAL new types of recording instruments have been 
introduced of late, but the Siemens and Halske recorder, 
described in another column of our present issue, certainly 
bears the palm both for ingenuity and well-thought-out detail. 
As in all the newer types of recording instruments, the 
Weston principle is used, giving the advantage of an equally 
divided scale and a long range, two properties of extreme 
importance for recording ammeters. For a recording volt- 
meter for central station use, however, a range of about 
20 volts is amply sufficient, and an instrument of the set- 
up ” type with a short range and open scale is preferable. 
Whether its principle be novel or no, the device employed to 
do away with the friction of the pen on the paper is a distinct 
advance in the design of such instruments, for in the usual 
pattern this friction must be a variable quantity, even if the 
smoothest paper be used and the pen be mounted ona stirrup. 
The use of an ink-ribbon instead of a reservoir pen is also an 
advantage. 


— — 


Tue Universal testing set is the most practical instru- 
ment of its kind we have yet seen. Not only is it an accurate 
and portable voltmeter and ammeter with as large a range as 
could be desired, but it can be used as a galvanometer 
for ordinary house insulation testing, and it will as well 
give fairly accurate measurements of resistance, and can even 
be used to localise faults. The instrument seems also partieu- 
larly adapted for the measurement of insulation resistance of 
networks during working by the earthed ammeter method. 
English instrument makers have so long followed the same 
lines in the construction of their portable testing sets that 
perhaps it would not be sheer waste of time for them to study 
the description of the pattern under discussion. Though 
many of the English testing sets now on the market are very 
excellent, there is no doubt that if the central station engineer 
can obtain such a multum in parvo at a slightly higher price 
he would prefer it. Of course everything depends on the 
question of cost. If the improved recorder costs twice as 
much as other patterns, the central station man will be per- 


fectly satisfied with one of the latter. Yet we cannot but 


think that a combination testing set of the form described 
would cost less than separate portable voltmeters, ammeters 
insulation testers and bridges. 

— — r —ͥ— — — 


Pender Memorial. Messrs. Bardlay and Co., bankers, have 
contributed £100 to the Pender Memorial since the last 
subscription list was issued. 

Chartered Institute of Patent Agents.—Notice is given else- 
where that the qualifying examination of persons desirous of 
being registered as patent agents will be held in November next. 

Personal.— Mr. G. B. Stacey, who has been General Superin- 
tendent of the Eastern Telegraph Company at Bombay for 27 
years, has been transferred as Superintendent to the Eastern 
and South African Company’s station at Cape Town, his posi- 
tion in India being taken by Mr. C. Chevallier, from Aden. 
Mr. W. G. Forster, from Cadiz, has been appointed Superin- 
tendent at Aden. 


Cable Interruptions and Repairs.— 


Date of Interruption. Date of Rep 
Obidos— Parintius.............. ... Dec. 7,1896 .. — 
Cape Town—Mossamedes ........ July 9,1897 . July 28, 1897. 
Zanzibar— Mombasa ............... July 18,1897 .. — 
Accra Koton o July 15, 1897 . July 24, 1897. 
Cayenne ParazK . July 22, 1897 — 
Cyprus—Latakia .. ............... July 23, 1897 — 
Aden —Zanzibae rer . July 27, 1897 7 — 


King's College, London. —Michaelmas term at this college 
commences on Thursday, September 30. The Siemens elec- 
trical laboratory and the mechanical engineering laboratory 
and workshops, metallurgical laboratory, &c., are fitted with 
all the necessary appliances for the most advanced practical 
and research work. Some particulars will be found elsewhere 
in an advertisement, and full prospectuses can be obtained on 
application to the Secretary, King’s College, Strand, W.C. 


The River Plate Telegraph Company.—In the House of Com- 
mons last Friday Mr. Renshaw asked the Under Secretary of 
State for Foreign Affairs whether the River Plate Telegraph 
Company had, through no fault of its own, had its entire service 
suspended by the Argentine Government since J аар 0 
last, whilst a native opposition telegraph company has n 
permitted to continue working. Mr. Curzon stated in reply 
that the circumstances were as stated by the hon. member. 
Her Majesty’s representative at Buenos Ayres had been 
instructed to use his best efforts for the recognition of the just 
rights of the Company, and it was hoped that the representa- 
tions which it had been his duty to make might suffice for 
that purpose. | 

Electric Lighting Bills.—In the House of Commons last 
Tuesday, Mr. T. M. Healy asked the President of the Board of 
Trade whether his attention had been called to the great waste, 
expense and trouble caused by the annual repetition, in Provi- 
sional Orders dealing with electric lighting, of common form 
clauses ; whether he would consider the desirability of bringing 
in a public Bill containing model clauses dealing with elec- 
tricity, on the principle of the Gas and Land Clauses Acts ; 
and if his department would endeavour to keep Irish Provi- 
sional Orders by themselves instead of incorporating them in 
English and Scotch Acts. Mr. Ritchie replied that his atten- 
tion had been called to this subject, and whenever an oppor- 
tunity occurred he would introduce a clauses consolidation 
measure of the kind mentioned. As far as possible, Provi- 
sional Orders dealing with electric lighting in Ireland would 
be grouped in separate Bills. 

City and Guilds of London Institute—At a meeting of 
the Council of the City and Guilds of London Institute, held 
on Monday, the diploma оѓ “ Associate of the City and Guilds 
of London Institute" was conferred on the following matricu- 
lated students who have this year successfully completed a full 
course of instruction at the City and Guilds Central Technical 
College :—Ступ, лмо Mecuanicat EN ONEERING: Н. W. Han- 
bury (Siemens Medal), J. E. Cornish, W. P. Unwin, Н. D. 
Drury, J. B. Willis, M. Jacomb-Hood, J. C. Malim, A. W. 
Lewis, Б. Ө. Solomon, H.J. Williams, T. Rich, C. E. Shackle. 
AprPLIED Puysics AND Егествісл, EwarxEERING: E. W. 


Marchant, B.Sc. (Siemens Medal and Premium), W. L. 
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Waters, Е. S. Spiers, B. Sc., F. Twyman, Е. G. Brown, 8. S. 
Grant, C. Lean, H. M. Kirkby, R. M. Sayers, W. E. Barker, 
W. M. Nelson, S. L. Smith, Н. R. Mott, T. A. Kerr. APPLIED 
Cuemistry: F. Silvester, G. Lessels, A. N. Crosskey, F. J. 
Jessop, H. J. Winch, E. R. Nind, E. W. Devas. 

Damage by Lightning at Aberdeen Central Station. During 
a thunderstorm which occurred at Aberdeen last week, an 
armature of one of the dynamos at the municipal central 
station was completely fused. According to the local papers 
the, accident happened thuswise: On the top of the Grand 
Hotel in Union-terrace is a flagstaff, which was struck by 
lightning. The current, after descending the flagstaff, must 
have got access along the leads and spouts of the building to 
the mains of the electric. lighting installation, where it must 
have fused the switch which supplies the hotel, for the 
premises were thrown into sudden darkness. Having once 
got on tothe mains the discharge raced down the mains to the 
works in Cotton-street, and thence to the damaged armature. 
No one was injured. The accident naturally demanded im- 
mediate attention, and Mr. Blackman, the electrical engineer, 
and his staff were employed the whole of Saturday night and 
Sunday getting matters put right. In$order to ascertain if 
the mains had suffered, special tests were applied, and it was 
found that no injury had been done. 

Visit to Easton, Anderson and Goolden’s Works.—A visit 
was made by a party of the members of the Society of 
Engineers, on Tuesday, the 20th inst., to the ironworks of 
Messrs. Easton, Anderson and Goolden, at Erith. One of the 
principal branches of business in which the Company is 
engaged is the construction of pumping plant. They 
have been developing the direct-acting inverted triple ex- 
pansion type, a notable installation being at the new waterworks 
at Leicester, where three such engines of large size are to be 
found. Horizontal three-throw pumps, especially suitable for 
mine pumping, are largely made for driving by electric 
motors or other means. Centrifugal pumps were made on 
Mr. Appold’s principle for the great Exhibition of 1851, 
and the manufacture of all sizes has been continued ever 
since. Another small, though important, branch of this trade 
is hydraulic rams, which were introduced into this country by 
Bir William Anderson, the founder of the Company, about 1827, 
since which time immense numbers have been made and fixed. 
Cranes and lifting machinery, especially of large sizes, for 
hydraulic, electric or steam power, have been constantly manu- 
factured at Erith, and the Company have just brought out а 
new Corliss gear, the invention of their chief draughtsman, 
Mr. J. Bjornstad, which is very simple and efficient. They 
have also introduced а new high-speed engine, chiefly for 
the direct driving of dynamos. Of late years an ex- 
tensive electrical department has been added to the works, 
which received an additional impetus when the old Company 
of Easton and Anderson (Limited) was amalgamated with the 
well-known electrical firm of W. T. Goolden and Co. The prin- 
cipal work in this department is the manufacture of dynamos 
and motors of all sizes, and for both continuous and alter- 
nating currents. The newest type of dynamo which is being 
manufactured is that having four or more poles and slotted 
armatures, with a special drum winding. The difficulties 
hitherto experienced with slotted armatures have prevented 
their adoption, in spite of the great advantages they possess ; 
but the Company claim to have overcome these difficulties in 
their new machine, designed by their electrical engineer, Mr. 
V. A. Fynn. They have also introduced lately a new alter- 
nator possessing many features of interest, which is said to 
have given remarkably good results in efficiency and to be 
almost noiseless. Electric mining machinery forms a large 
part of their work, Messrs. W. T. Goolden and Co. having 
been one of the pioneer firms in this branch of industry. A 
great number of electric lifts have been made, and several are 
at present in hand, among them one for the South London 
Electric Railway, to take the place of one of the existing 
hydraulic lifts. The system adopted does away with the 
cumbersome barrel that is usually employed, besides enabling 
four ropes to be used to suspend both the cage and the balance 
weights. There is also a boiler department, in which princi- 
pally Lancashire and Cornish land boilers are made. 
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An Exhibit at the Brussels International Exhibition. 
Judging from a long descriptive account in our contemporary, 
Engineering, one of the completest. exhibits in the Brussels 
Exhibition is that of Mr. R. W. Blackwell in the British 
Section, which covers over 2,500 sq. ft., and occupies the 
whole of one end of the British Annexe. Mr. Blackwell 
shows a collection of electric traction supplies of all kinds 
insulators, wires and cables, trucks, trolleys, poles, instru- 
ments, lightning arresters, insulating compounds, paints, 
papers and tape, &c., including most of the novelties referred 
to by Mr. Baylor in his recent Institution Paper. Among 
these may be mentioned the new Edison-Brown ‘plastic ” 
rail bond, which is justly receiving considerable attention both 
in the States and in Europe. It is composed of a plastic 
metallic composition, which is inserted between the rail and 
the fishplate, and makes very perfect metallic contact between 
them. The composition is held in its place by being sur- 
rounded by a cork frame or case, which is squeezed up by the 
bolts. The method of applying this plastic bond is as follows: 
Contact surfaces of about 2in. in diameter are cleared of scale 
and rust, and treated with an amalgam, which silvers the surface 
and prevents oxidation; the bonds in their cork cases are then 
inserted between the rails and the fishplates, and the tightening 
up of the bolts completes the contact. It is claimed that the 
bonding for a Qin. rail will carry a current of 1,500 amperes 
with a fall of but 0:03 volt. The plastic compound is 
packed in small wooden boxes, each of which holds the exact. 
amount necessary to make one contact between rail and fish 
plate, and when required for heavy rails each box is provided 
with with an amalgamated spring washer which can : 
compressed to no less than the minimum distance between 
the web of the rail and the inner surface of the fishplate. 
A modification of the Chicago bond has also been introduced 
recently, known as the Daniel's“ rail bond. It is so designed 
that the expanding drift-pin can be driven in from the outside 
of the rail, so that the paving need be removed on one side of 
the rail only. Mr. Blackwell exhibits hard and flexible“ fibre“ 
in various forms, one of these being a conduit, with the usual 
elbows and joints. This conduit is made in diameters varying 
from IZin. to 24in. The material of which it is composed is 
prepared from fibre of a woody nature which is plastic when 
wet, in which condition it is moulded, having previously been 
treated with Angus Smith preservative compound. The central 
portion of the exhibit is occupied by two complete four-wheel 
motor trucks, a trailer truck and an eight-wheel double- 
cushioned swivel motor truck, all constructed under the 
* Peckham” cantilever patents. Both the General Electric 
and the Westinghouse single reduction motors are shown 
mounted on these. Prominent among the appliances shown is 
the Ajax lighting protector which we described at the time 
of its introduction. The apparatus, it will be remembered, 
consists of a vertical frame, across which are stretched hori- 
zontally a succession of fuses, so constructed that they are 
automatically brought into action by the current as each fuse 
is burnt up in turn. Each fuse consists of two pieces of fine 
brass wire, Sin. long, laid side by side во as to overlap about 
an inch, and separated by only a single lever of fine silk, the 
wires being about two-thousandths of an inch apart. The 
whole series of fuses are in metallic connection at one end 
with a vertical metal strip, and their opposite ends are brought 
very close to, but not touching, a similar vertical strip of 
U-shaped cross-section. Connection is made across the gap 
so formed by a little carbon ball which rests between the fore 
end of the uppermost fuse and the grooved metal strip. It will 
thus be seen that it is only the top fuse of the series that is in 
circuit with the terminals; if, however, a discharge takes 
place of sufficient severity to destroy the fuse the carbon ball 
drops on to the end of the next fuse, putting it into connection 
with the terminals, and if that fuse be destroyed the third is 
thrown into circuit by the same process, and so on until all 
the fuses have been destroyed. The Ajax” arresters are 
furnished with choking coils of various capacities inserted in 
the main circuit. Intending visitors to the Exhibition will be 
glad to hear that they will also find, as a part of Mr. Black- 
well’s exhibit, а resting-place provided with all the English, 
American and Continental scientific journals. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer D'ALBE.] 


A Recantation.—Last year W. Duane described a series of 
experiments exhibiting а “ new magnetic effect in the shape 
of a damping of rotating insulators by a magnetic field. The 
explanation of the effect by impurities of iron was rejected, 
owing to the sulphur and paraffin cylinders having been 
chemically tested and found free from iron. But further 
experiments, carried out by W. Duane and W. Stewart, showed 
a decided diminution of the logarithmic decrement by succes- 
sive distillations. Two cylinders of sulphur had nearly equal 
diamagnetic constants, viz., 875 and 8542 in arbitrary units. 
The former was undistilled, the latter distilled five times. The 
logarithmic decrements in a field of 4,880 units were 0-00160 
for the undistilled and 0-00009 for the distilled cylinder. 
Experiments made with iron sulphide show that the effect is 
not due to that substance, but to metallic iron. This is 
therefore the true explanation of the phenomenon. The 
damping effect is very much more sensitive to iron than any 
chemical reaction. In a case where the logarithmic decrement 
was as high as 0:0028 Landolt was unable to detect the 
presence of iron, although the presence of one-fiftieth of the 
quantity could have been safely detected by the magnetic effect. 

[DUANE and Stewart, Wied. Ann., No. 7, p. 456, 1897.) | 


Conductivities of Carbon.—As long ago as 1884 Forbes 
pointed out that the thermal and electrical conductivities of 
metals had a constant ratio. Subsequently Weber showed 


that this ratio is not uniform but a linear function. 


of the specfic heat of unit volume. The two results 
are practically the same, since Forbes operated with 
metals of nearly equal capacity for heat. L. Cellier has now 
tested carbon in view of a similar relation, which, if estab- 
lished, would be an additional link with the metals. He 
tested four very different specimens of carbon, viz., graphite, 
retort carbon and are carbons from Berlin and Paris. The 
ihermal conductivities were determined by the converse of 
Ingenhousz's experiment. The rods were heated and then 
mounted on & conducting base kept at the temperature of a 
flow of tap water, which also cooled the surrounding air. 
The temperature of the carbon was determined by а constan- 
{апе iron thermocouple. The results obtained place carbon 
in an altogether exceptional position. The ratio of the 
thermal to the electrieal conductivity, instead of varying 
between 0:07 x 106 and 0°12 x 106, as in the case of metals, 
lies between 1:8 х 10° and 2:5 х 10° in the retort and arc 
carbons, and goes as high as 58:72 х 10° in the case of 
graphite. The conductivity for heat is, in fact, 15 to 20 
times greater than might have been expected from the specific 
heat and the resistivity. The simple relation observed in 
the case of metals seems, therefore, to be a purely metallic 


property. 
[CELLIER, Wied. Ann., No. 7, p. 511, 1897.] 


A New Determination of ** v."—Margaret E. Maltby describes 
а method of determining the ratio between the electrostatic 
and electromagnetic systems of units which is based upon 
an arrangement of the Wheatstone 
bridge, in which the capacities of the 
two halves of the measuring instrument 
itself—viz., an electrometer—form two 
branches of the bridge, while the remain- 
ing branches consist of a capacity and 
a resistance respectively. The relation 
between the latter is a function of the 
frequency of the alternating current 
traversing the system. For determining 
the period of wave-length of very rapid 
electrical oscillations the method is useful in a region where 
methods founded upon resonance or upon the photography 
of a series of sparks fail. The principle of the method 
is illustrated by the diagram, which shows a circuit traversed 
by an alternating current and bridged by a gold-leaf electro- 
scope. A condenser, C, and a resistance, W, are intro- 
duced in the other branches. Miss Maltby works out 


C 


the simple and important relation that if the electroscope is not 
deflected, then T=7CW where T is the half-period of the 
current. If the resistance is expressed in absolute electro- 
magnetic units, and the capacity in electrostatic units, the 
factor 12 must be introduced to make the equation dimen- 
sionally correct. We then obtain 

WC 


r © and v= A / T , 


from which either the period or v may be easily obtained. In 
practice the electroscope was superseded by an electrometer 
with a liquid dielectric. Toluol was found to answer best. 
But the most essential requisite was an alternating current of 
suitable intensity, whose E. M. F. should be a simple harmonic 
function of the known period T. The source of current used 
was a ‘sine inductor,” consisting of a small straight electro- 
magnet rotating very rapidly inside a coil. Its E.M.F. curve 
was found to be very perfectly sinusoidal. The capacity of 
the condenser was found by calculation, and the resistance to 
balance it was a graphite resistance of several million ohms. 
The value of v obtained was 8:015 x 10” as the mean of three 
series of measurements. It agrees very well with the 

8:001 x 10 obtained as the mean value of the best previous 

determinations. 


(MarrBy, Wied. Ann., No. 7, p. 555, 1891.) 


Magnetic Deflection of Cathode Гауз. – If the lines of force of 
a uniform magnetic field are at right angles to the rectilinear 
path of cathode rays, the rays are deflected in such а manner 
that their path assumes the shape of а circular are, whose 
plane is normal to the direction of the lines of force. The 
extent of the deflection depends upon the field, and also upon 
a variety of other conditions, such as the degree of exhaustion, 
the chemical nature of the gas, the dimensions of the tube 
and the presence or absence of spark gaps. W. Kaufmann 
claims to have proved that all these conditions are simply 
Secondary, and may be reduced to the influence of the dis- 
charge potential between anode and cathode. He also proves 
that the deflection is inversely proportional to the square 
root of the difference of potential between the electrodes. The 
cathode rays were generated in a wide cylinder provided with a 
narrower tube containing the cathode at the end and Ше 
anode at the junction with the cylinder. Thus the shadow of 
the anode was thrown upon the other end of the cylinder, 
which consisted of plate glass with а thin layer of fluorescent 
chalk. The cylinder was surrounded by a coil of wire wound 
on a zinc cylinder, which produced a uniform field at right 
angles to the cathode rays. Separate series of measurements 
were made to determine the influence of the material of the 
cathode, the distance between the electrodes, the nature of the 
gas and the presence of spark gaps. In every case the curva- 
tare of the rays, divided by the square root of the difference of 
potential, was found to be constant within 1 per cent. 

[KauFMann, Wied. Ann., No. 7, p. 544.] 


Nature of Cathode Rays.—The above experiments throw 
some light on the nature of cathode rays themselves. If they 
consist of particles projected from the cathode, then their 
kinetic energy may be expressed in terms of the electric work 
spent upon them. If » is the mass of a particle, e its charge, 
and V the discharge potential in absolute electromagnetic 


units, then 
2 
ы (4 eV. 
dt 
If x, is the whole of the path traversed in the magnetic field, 


the deflection is 
22 жу ^ Em . 
pen 2 2 V 


If this is to be squared with the above experimental result the 
ratio e/m must be constant, i. e., the charge of each particle must 
be proportional to its mass. This is not true if the particles 
in motion are ions. But in this case, as in so many others, it 
may reasonably be asked whether the results are not affected 
if the returning particles are taken into account. As a rule 


they are completely forgotten. 
[Ibid., р. 551.] 
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SOME NEW SIEMENS AND HALSKE MEASURING 
INSTRUMENTS. 


In a Paper read before the Elektrotechnischer Verein recently, 
Dr. A. Raps described some new types of measuring instruments 
introduced by Messrs. Siemens and Halske. Two of these present 
several new and interesting features. In the recording instrument 
shown in Figs. 1 to 5 the following principle is employed. The 
needle or pen of the instrument does not normally bear on the paper, 
but is pressed down every two seconds. In this way the current 
to be measured has not to do the work of marking the paper, so that 
the principle can be applied to the most delicate measuring 
instruments. 

In Figs. 1 and 2, which show the instrument more or less diagram - 
matically, r represents the pointer of a measuring instrument A. The 
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Fic. 5.—Recording Instrument. 


point s is fixed to the pointer at a short distance from the paper, 
so that the movements of the pointer are not impeded in any way. 
Above the pointer is a hammer K which can turn about the bearing 
D. By means of an electromagnet E and a toothed wheel r and 
ratchet wheel R on the same spindle, the hammer K is lifted and 
allowed to drop on to the pointer every two seconds and is imme- 
diately lifted again. The wheel T draws the paper p from the roller 
P, but a special inking arrangement has to be added to make the 
record legible. 

This is supplied by an ink-ribbon B beneath the paper p. When 
s is struck on to the paper, a bright mark is made on the lower side, 
and this is visible on the front as the paper is transparent. As 
these points are near to one another they run together and make a 
well-defined line. If the same part of the ink-ribbon were always 


behind the pointer, it would soon only give a faint record. For 
this reason the ribbon is slowly moved from left to right by means 
of the gearing О. The length and speed of the ink-ribbon are 
arranged so that by the time the paper is used up, the ink-ribbon 
has all wound itself on to the right-hand roller. The screw k is to 
turn it back when new paper is inserted. One roll of paper suffices 
for eight days. 

The design of the apparatus renders it impossible to bend the 
needle when inserting new paper. This can be explained on 
reference to Figs. 3, 4 and 5. Fig. 3 is a general view of the 
whole instrument, and Fig. 4 shows it to a larger scale, with the 
outer cover removed. The whole lower portion, Fig. 5, which 
includes the paper, ink-ribbon and clockwork, can be drawn out 
from the rest of the instrument without removing the outer cover. 
When anew roll of paper has been placed in and this lower portion 
replaced, the paper is turned to the position corresponding to the 
time by means of a key passing through the side of the instrument. 


DO обойти [у 
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FIG. 4.— Recording Instrument (Cover removed). 


The electrical part is a milli-ammeter of one ohm resistance, and во 
is at the same time a milli voltmeter. By the use of a shunt or 
series resistance of proper value placed in the ventilated box on the 
upper part of the base, the instruments can be supplied for any 
desired range. When unshunted the divisions on the scale each 
represent a tenth of a milli-ampere, so that it reads up to 15 milli- 
amperes. 

The second instrument is а compact combination of Messrs. 
Siemens and Halske's one ohm milli-ammeter with resistance 
coils and a slide-wire, enabling it to be used for current, pressure 
and resistauce measurements over a wide range. The arrangement 
of the moving parts of the instrument is shown in Fig. 6. The 
coil is wound on a copper frame pivotted between the poles of a 
permanent maznet. In the figure half of the magnet has been 
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broken off so that the position of the coil may be seen better. The 
same pattern is used for the recording instrument in Fig. 4, in 
which figure the whole magnet is seen. Fig. 7 is a plan of the 
instrument, and Fig. 8 a diagram of the connections. There are 


with the stretched wire, as shown in Fig. 8. The tapper key T is 
attached to the contact block II. only, and when depressed connects 
this with the terminal V., which terminal is not in connection with 
the instrument when the key is up. Terminal I. is connected to- 


resistances of 1, 9, 90 and 900 ohms in the base of the instrument, | the sliding contact, II. to the end of the resistance coils, III. to the 
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Fra. 5.—Removable Lower Part of Recording Instrument. 


and the galvanometer or ammeter rests on a circular plate F of alate, 
round the edge of which is a slide-wire stretched in а semi-circular 
groove. Inthe latest form the graduations, instead of beginning 
at а zero opposite the middle of the wire and reading in degrees on 
either side as on the figure, are made so that the reading opposite 
the slider when balance is obtained has only to be multiplied by the 
resistance in the third arm of the bridge to give the value of the 


resistance which is being measured. The vernier n is then not pro- 
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Fic. G. - Movement of Milli-ammeter. 


vided. Although the contact resistance between the slider and 
wire is in the battery circuit, and has no direct influence on the 
accuracy of the measurement, the contact is made by a little platinum 
disc, the edge of which is pressed by a spring against the wire. The 
slider is held on an arm from the centre of the instrument, as shown 
dotted in Fig. 8. 

The resistance coils are of insulated manganin wire, doubly 
wound on wooden bobbins, and are connected permanently in series 


end of the stretched wire, and IV. to the milli-ammeter. The other 
end of the milli-ammeter winding is connected to the junction of 
the stretched wire and resistance coils. The resistance of the 
galvamometer is actually considerably more than one ohm. When 
the instrument is required as a milli-ammeter or milli-voltmeter the 
ply y is inserted ; this shunts the coil of the instrument, makes its 
effective resistance one ohm, and reduces its sensibility to that of a 
milli-ammeter. 


Кто. 7.—Siemens and Halske’s “ Universal Galvanometer.“ 


The following are also supplied with the instrument if required, 
to increase its range :— M 

(1) A copper stirrup whioh can be fixed on the terminals 
and IV., and to which are attached shunts of 3, jl, phy and spo 
obms resistance, enabling the instrument to be used as an ammeter 
for currents up to 1,500 amperes. 


(2) A double-plug connected to a resistance of j ohm. This 19 


for placing in the hole 1 to reduce the effective resistance p ми 
corresponding coil to 0:1 ohm, when required for low-TesU', 
measurements. a 


(3) А similar plug connected to a 300 ohm resistance coil for 


connecting between II. and III. (useful for battery resistance 
measurements). 


(4) A portable 72 cell battery and a battery commutator. 
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The following are practical directions for using the instrument 
for various purposes :— 

(a.) Resistance Measurement, —(Fig. 9). The ends of the un- 
known resistance are connected to the terminals II. and III., and 
the battery between I. and V. Terminals III. and IV. are short- 
circuited by the ordinary plug, and the plug at y is removed. 
Resistance plugs are removed to give a convenient resistance (0:1, 
1, 10, 100 or 1,000 ohms) in the third arm. The galvanometer is 
thus permanently connected and the key T is in the battery circuit. 
The slider is adjusted to balance, and then if m is the resistance in 
the third arm and a the reading of the position of the slider— 


150 Ta.; { ; _150—а_. 
= — т, if the slider is on the A side, or 1150 Tam if the 
slider is on the B side. Tables of the values 150 fu und 160-4 


150- а 100 ＋ a 
are provided with the instrument to facilitate calculations. In the 
newer pattern of the instrument the seale is graduated so that this 
value is read straight off it, and the instrument is thus direct- 


(b.) Battery Resistance. —The 300 ohm resistance already men- 
tioned is plugged between III. and IV., taking the place of the 
bridge battery in Fig. 9. The cell or battery whose resistance is 
to be measured is connected between II. and III., instead of x, and 
the measurement is made as in the last case. 


(c.) Pressure Measurements (Fig. 10Y.—The plugs 9, 90 and 900 
are removed and also the plug between the terminals IIT. and IV. 
Plugs 1 and y are inserted, and the difference of potential to be 
measured is connected between V. and IV. Connected in this way 
the resistance of the instrument is 1,000 ohms, and the readings 
give volts directly. If only the plugs 9 and 90 are left removed 
the deflections must be divided by 10 ; if only the plug 9, the con- 
stant фа ; апа if all the plugs are inserted the readings are 
millivolts. 


T 
i Earth 
Fig It 
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(d.) Current Measwrements (Fig. 10).—All plugs are inserted 
except between III. and IV. II. and IV. constitute the terminals 
of the milli-ammeter, and shunts are connected to this as already 
explained. The terminal V. and the key are not used. 


(e.) Insulation Resistance. —Connections are first made as on 
Fig. 10, and the pressure v of the battery to be used for testing is 
measured. Then the insulation resistance to be measured is con- 
nected between the battery terminal and IV. (Fig. 11) and а new 
deflection d is observed. en 


ve (5 =| 1,000. 
1 


With 100 volts, therefore, one scale division corresponds to 
about 100,000 ohms. For higher insulations the instrument can, 
of course, also be used to measure by the ‘‘direct deflection ” 
method by removing the shunt plug y for the second reading, and 
also, if necessary, plugging the resistance coils 1, 9, 90 апа 900. The 
multiplying power of the shunt y mugt then be known. 

The instrument is also admirably adapted as an ammeter or milli- 
ammeter, voltmeter or milli-voltmeter for measuring the insulation 
resistance of networks during working (see The Electrician, Vol. 
XXXVII., рр. 9, 72 and 170). In his Paper Dr. Raps also pointed 
out that the iusulation resistance of alternating current networks 
during working can be measured as if they were ordinary dead 
insulation resistances, as an alternating current will not cause any 
deflection on the instrument, and it will indicate the true value of 
the super-imposed continuous current. 

Cf.) Fault Localisation. —(Fig. 12). The loop of faulty cable is 
connected to terminals II. and Terminal I. is connected 
through a battery and key to earth. The hole between III. and 
IV. and the resistances are plugged, y being left open. If x be 


the distance of the fault from terminal III. and l be the length of 


th 1 -] А = 1 2 ° 100--a 2 ә 
e cable-loop, x=} Les where z is i-a if balance is obtained 
with the index on the A side, or poate if on the B side of the 


stretched wire. In the newest type of instrument, as already 
mentioned, the value of z is read straight off the scale. 


THE LOCALISATION OF FAULTS IN UNDER- 
GROUND MAINS.* 


BY ROBT. С. QUIN (BLACKPOOL). 


The mileage of cable laid under streets has increased rapidly 
within the last few years, and more especially does this increase 
show itself in the area and complexity of distribution networks. 
Whether the eause be electrolytic, chemical (internal or external), 
electrostatic, or mechanical, with the ageing of the cables come the 
troubles of the station engineer’s life—cables faults; and the 
increasing complexity of the network renders more difficult the task 
of their localisation. It has been the lot of the writer (fortunately 
or otherwise) to have had more than his fair share of cable trouble, 
and if the results of his experience help to lighten the burden of 
brother engineers the recompense will be ample. 

Many methods of localisation have been suggested, the readiest 
undoubtedly being the antiquated **cut and try." Of the remainder, 
the majority consist of some modification of the loop test; but by all 
methods previously suggested, with the exception of the ‘‘telephone 
and induction coil” and compass methods, the resistance of the cable 
is measured directly or indirectly. When we consider the very low 
resistance of the average distributing main per yard, it is easy to seethe 
impossibility of accurately locating the fault by any method which takes 
resistance into account. Furthermore, accurate methods of testing 


are not possible in a crowded thoroughfare, and standing at a strbet 
corner in a blizzard is not the most delightful situation in which to 
solve an abstruse mathematical calculation. 

When a fault appears on a network the first step necessary for 
its removal is, obviously, to locate the section or district in which 
it exists; and for this purpose the Berlin" system of automatic 
signalling is one which recommends itself. But the cost of instal- 
lation, especially where the network is already laid, practically 
prohibits it. A somewhat similar system, however, is within easy 
reach of all. Property in earth does not exist, but it behoves 
electric lighting authorities not to interfere with the due and proper 
working of telephone oompanies' Bo a Many hard words 
have been said as to the National Telephone Company’s use of 
earth returns, but it will be a bad day for the *'trouble" man 
when these ‘‘earths” give place to metallic returns. If the 
** Berlin " system cannot be afforded, arrangements might be made 
with the local telephone exchange to allow connection to be made 
(вау at 7 a.m. or some other time when the telephones are not 
generally in use) from the mains, through a suitable resistance to 
their exchange ‘‘earth.” It is quite as efficacious and not nearly 
so expensive. It protects the Telephone Company from undue 
interference, by enabling the sections in which faults exist to be 
located before the faults become serious. It requires only a com- 
paratively small current to drop the indicators when connection is 
made direct to the exchange ''earth," but & very much larger 
current is required when the central is not (if the term may be used) 
one of the ‘‘ spheres of influence." Once the numbers of the fallen 
indicators have been ascertained, it is not a difficult matter to plot 
the positions of the telephones on the map, and thus find the 
whereabouts of the second sphere of influence." It is possible 


* Paper read before the Municipal Electrical Association at Manchester 
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there may be more than one faulty section, but the numbers of the 
telephones will soon show this. 

ere direct feeders are used and voltage pilot wires are laid 
down, these latter can be employed for localising faults; but as 
their number.is generally far short of that of the telephones, this 


«method can take only a secondary pe The method of 
using the pilot wires which the author would suggest is as 
follows :— 

Assuming the fault to be on the negative, earth the 
negative 'bus bar at the works, and take the potential 
between the negative pole at any feeding point by means of 


Fia. 3. 


the negative pilot wires, and earth at the works. The feeding 
point having the least potential difference to earth is the one nearest 
to the fault. A high resistance voltmeter should be used, otherwise 
‘the resistance of the pilot wire has an appreciable effect. Should 
the fault be on the + pole, then that pole must be earthed. 
Another method, which consists of the insertion of small fuses 
in the feeders, has given very good results ; but it necessitates the 


Fia. 4 


use of a comparatively large current to earth, and also is applicable 
only where direct feeders are used. The modus operandi is as fol- 
lows: Fuses are inserted at the time of light load between the 
bus bar and the feeders on the pole on which the fault exists, of 
such a capacity that if two or three blow, the remainder will safely 
carry the load. The insulated pole is temporarily connected to 
earth at the works, and the order in which the first two or three 
fuses melt is noted. The diagram (Fig. 2) shows generally the scheme 
and the order in which the fuses would blow. Should any doubt 


exist as to the correctness of the order, it is as well to repeat 
the test; but the writer has not at any time found this necessary. 
One other method, applicable only to continuous current systema, 
deserves mentioning. It is, the writer believes, in use at Liverpool. 
Around each feeder is placed а small annealed iron ring wound as 
shown in Fig. 3, the network being divided in such а way that a 
portion is fed separately by each feeder. It is quite clear that a 
steady current will have no effect upon the indicator, and therefore 
in testing for faults the insulated pole is intermittently connected 
to earth, and the throw of the needle on each feeder ascertained. 
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It is said that with a leak as small as one ampere the throw is quite 
perceptible. 

А passing word may not be out of place as to the lamp signal 
method (Fig. 4) generally in use for notifying the presence of a 
fault on the mains. Such а method is good when it has been 
adopted from the commencement, and care has been taken to 
remove immediately every fault which has developed. But even 
then there is considerable risk of faults developing slowly and 
simultaneously on both poles. Under these circumstances the 
apparatus is not reliable. What does it tellus? Simply that the 
potential difference to earth is equal on both sides of the mains, 
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which, аз far as insulation resistance is concerned, means nothing. 
There might even be a short circuit, but so long as the resistance 
to Vat is the same on both poles, the lamps will be equally bright 
or dull. 

Some time back the author designed an instrument, really a 
differential ammeter, for the purpose of finding the sections in 
which these small leaks were, and he was very much surprised at 
the number found, and of which no evidence existed at the works. 
Fig. ö is a sketch showing the construction of the instrument, and 
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Fig. б is a diagram of its method of use. As will be seen, it is 
inserted in the network, and forms the feeder from the main net- 
work to the section or district to which the fault has been localised 
by any of the methods previously described. It is essential 
that the whole of the current required for the isolated network 
should pass through the instrament. When the connections to 
the ammeter are completed the faulty district should be separated, 
but not before. The main network is then temporarily earthed, 
and the deflection of the instrument needle noted. Should the 
leak be in the isolated district the instrument will read the 
leakage current in amperes, but if not there will be no deflection, 
the reason being that all circuits other than earth are completed 
through the instrument, and therefore their algebraic sum is nil. 
Assuming that the fault has shown itself to be in the isolated net- 
work, connect the branch T (Fig. 6) to the main network at P and 
then disconnect at S. Again earth the main network at E, no 
deflection will be obtained, showing that with removal of branch T 
the fault has been transferred to the main network, and that there- 
fore the fault is in branch T. It will be seen' that continuity of 
supply has been maintained throughout the whole time of test. 

e instrument shown in Fig. 5 is one made to the writer's 
instructions by Mr. G. Alderton, of 45, Clifton-street, Brighton, 
and is now in use by the Brighton Corporation. It is a three- 
wire one, as will be seen by the number of leads, and has a carrying 
capacity in each conductor of 300 amperes, and a range of reading 
from 3 amperes to 100 amperes. Of course the range and - 
ing capacity can be varied to suit any requirements. It is applicable 
to alternating as well as continuous-current networks. 

Several methods of arriving at the location of a faulty branch in 
а network have now been shown, and the author must leave his 
readers to select the one which appears to suit the special local 
conditions to which they wish to apply it. Personally he has a 
predeliction in favour of the telephone signal system, following this 
up with the leakage ammeter. 

Dealing now with faults on alternating о feeders, ап 
electrostatic voltmeter certainly appears to the best and most 
serviceable fault indicator. To locate the feeder having the fault is 
not a difficult matter where entirely separate feeders on separate 
alternators are used. When alternators are lleled on to a 
common 'bus bar it is as well to parallel an additional machine on 
to the bus, then to connect this alternator by jack cords to the 


& 


hospital terminals of any one circuit (most switchboards allow of 
this or similar connections being readily made), and finally, by dis- 
connecting the oxtra machine from the 'bus ber, leave it supplying 
only the particular feeder required. The electrostatic voltmeter 
can then be applied, and if necessary the extra machine paralleled 
back again to the 'bus, and then withdrawn on another circuit. 
These complications apply only to systems in which separate 
feeders are used to supply independent networks, and when the 
engineer considers, as the author does, that continuity of supply is 
an important factor in the problem of commercial electric lighting. 
Where the feeders supply into a common network, they can of 
course be disconnected individually without stoppage of supply 
and tested by the ordinary methods. The tendency, however, at 
present is towards the use of concentric or twin cables for high- 
tension feeders, and with either of these a fault means a short 
circuit, and this is very promptly indicated by the fuses. 

We now come to the crux of the whole problem. Given a length 
of main in which a fault (say an ‘‘ earth ") exists, by what method 
and in what manner shall we be able to accurately locate ita position? 
The loop test offers а fairly good solution when the reeistance of 
the PEL is high, but when dealing with low resistance con- 
ductors (say with 50 yards of 0°3 distributor having a resistance of 
000008 ohms per yard) it is well nigh impossible to accurately test 
its position—especially when we consider that the conditions under 
which the test must be made are not conducive to superfine 
methods. So often has the loop test failed in practice that the 
author has been forced to abandon it, and seek a test moro 
reliable. But before dealing with the method which the writer 
now adopts and recommends, mention will be made of one or two 
others which he has tried with varying suocess. The first of these 
non- resistance methods is the telephone and induction coil," 
shown in Fig. 7, when the supply is alternating the induction 
coil” can be dispensed with and a connection made to the 
mains. This ap beautifully simple and reliable on paper, 
but unfortunately it has serious drawbacks. Theory, at least 
laboratory theory, says from induction coil to fault, hum; 
beyond, silence." You travel along the line of main, carefully 


tracking the cable with the search coil, and listening intently at 
the telephone receiver; presently silence—the fault! no, only 
the telephone diaphragm jammed. You travel still further, and 
further, until you arrive at the end of faulty branch ; but still that 
maddening hum continues with scarcely diminished vigour. This 
method might have been a good one before the days of metal 
sheathed conductors, of conductors drawn in iron piping, of gas 
and water mains, and sundry other things; but these things do- 
exist now, and consequently the method must take a back place. 
A little consideration will show us the reason of the continual hum, 
and consequent failure to locate the fault. Fig. 8 is a diagram of 
the currents and circuits obtained by this method—the applied 
current А A being taken at 10 amperes, 0 0 is the faulty main, X 
the fault. The cable is assumed to be either lead covered or drawn 
in iron piping. It is contrary to common sense and Ohm's law to 
expect that the applied current, when the point X is reached, would 
complete the circuit either entirely by the sheathing or entirel 

by stray earth, 4.e., by gas and water mains out of the search coil 


Fia. 8, 


field. If the former were the case, we should get a concentric: 
main free from external induction and quite useless for our pur- 
pose; with the latter the whole of the applied current would be 
effective. But as has been previously said, both of these conditions 
are impossible, the probable distribution being more in accordance 
with Fig. 9. If the earth lead were connected to the gas or water- 
mains tho whole of the current would have to from the 
sheathing to the gas or water mains, but it would first be dis-. 
tributed along the sheathing. A reference to Figs. 8 and 9 will. 
show that the sheathing current on the home side is opposing the 
effect of the current in the conductor and rendering the test less. 
sensitive, and further that the sheathing current on the far side 
continues the effect of the conductor current. If at the point X, 
Fig. 8, the current in the sheathing on the home side be 8 amperes, 
then the effective is 10-8=2 amperes, 10 amperes being the 
applied current in the conductor. The sheathing current on the 
far side also becomes 2—0-—2 amperes, gradually diminishing, 


“ 
— 


4T 


SHEATHING 


STRAY EARTH 


— CONDUCTOR 
— — — 


` 


Fra. 9. 


to zero ав the circuit is completed vi& gas and water mains. 
The effective current is, therefore, directly proportional to- 
the difference between the conductor and sheathing currents, 
or in other words to the strength of the stray field. But 
while this method relies for its sensitiveness and accuracy 
on the strength of the stray field, the fact of the existence 
of such a field necessitates the distribution of the sheathing 
current, and is therefore the reason of its failure. The sym- 
metry of Fig. 8 will not, of course, be preserved in practice; 
the crossing of gas and water services and mains will give rise to- 
step in current value, and also in volume of humming sound, but 
these steps are quite as likely to occur at a perfect point in the 
main under test as at the fault. 

One or two cases from the author's experience will help to sub- 
stantiate this explanation. Having arrived at the section of a 
network in which a fault existed, he instructed an asssistené to- 
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logate the position of the fault, giving him for this purpose a 

jaliy made search ceil and one receiver. The author 
feund the tester shortly afterwards ing a gas main down 
a side street in which no cables were then laid, а strong proof 
of the extent of the stray field. This search coil was flat 
at the bottom and about 4ft. long, the sides were 6ft. high 
and vertical, the top being simi-civoular ; in fact, it sesembled 
nothing more than в simi-circular headed window frame. The 
current used was intermittent, the cables being single lead-covered 
and armoured. The next case occurred when ing & fault 
on rubber cables which were drawn in iron piping. In this 
instance the current was alteenating, and the search ео of 
smaller dimensions. Having lesated the fault (by what method 
really does not matter, except to that in this case no testing 
Грет Дени were required), and while the current was still on, the 
‘author took the opportunity of tracking the cable beyond the fault, 
and found a very definite hum quite yards away when the coil 
was placed on the ground above the pipe containing the cable. He 
then had a draw-box opened and placed the search coil in the box 
and on the faulty cable, but no hum was then obtained, thus show- 
ing that the effect was due entirely to the sheathing current. The 
next method to be touched upon is one which entails the use of an 
intermittent current. The compass test shown in Fig. 10 is 
referred to. No comment is needed beyond saying that the writer 


has found, as would be expected, that it had all the faults of the | 
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telephone method previously desoribed. But thiscompass method, 
unreliable though it is in its crude form, is capable, with slight 
modifications, of some surprisingly accurate ere Fig. 11 gives 
the connections for this modified method. It will be seen that it 
is neither more nor less than the при compass method 
applied simultaneously to both ends of the faulty main. There 
are certain precautions, however, to be taken when using 
this—viz., all other cables in the same trench must be 
disoonnected, otherwise their influence will render the test 
unreliable, the compass needle must be brought parallel to the 
main (for this purpose a bunch of keys forms a handy controlling 
magnet, the keys of the eleoteical engineer being usually - 
netised), the current must be applied simultaneously at both ends 
and the direction of the steady deflection noted. Where one pole 
of & network, other than tlie faulty main, is already earthed it is 
advisable to connect that pole to earth at each end of the main 
under test; otherwise connect the negative or outer with two-wire 
System, or neutral or outer with three-wire system, to earth. A 
glance at Fig. 12 will show the probable circuits and currents 
obtained when this method is used, the s&me ratios of current 
values being taken here as in Fig. 8. It will be observed that at 
the fault the effective current is nil, and that it reverses its direction 


+ + 
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on either side of the fault. The modus operands therefore is to 
place the compass on the ground over the cable, adjust the compass 
во that the needle is parallel to main, switch on current at both 
ends; then, if the needle is permanently deflected to the right or 
left, as the case may be, you are still on the home side of the fault ; 
switeh off current and move farther along cable, and proceed as before. 
Should the direction of deflection reverse, you have passed the fault. 
The author has used this method very largely, and has invariably 
been successful in locating the карды: to within a yard either way. 
But this method has nevertheless several disadvantages. In the 
first place it is only applicable to continuous - current networks, and, 
secondly, it requires a considerable current to earth, the minimum 
being ahout 30 amperes with metal-sheathed conductors laid about 
2ft. Ein. below the surface. In this connection the author may 
say, having dealt with considerebly more than a hundred, that faults 
in lead-covered cables are generally of the order of an ohm, and 
therefore, under ordinary circumstances, the requisite current is 
easily obtainable. 

We now come to the author's final method, and the reasons 
which led him to adopt it may not be without interest. The oon- 
ditsens which a perfect test should satisfy, and which he laid down 


when devising his were : 1, resistance must not be a factor; 2,a 
small current only must be required; 3, it should be of practically 
universal application. Now the principle underlying Fig. 12 seems 
to the author to be as near the ideal as we are likely to attain, 
but the great problem which besets us is—how to apply this 
to alternating current mains ; how to obtain the necessary reversal, 
alteration or modification at the fault? There is only one charac- 
teristic which can be effectively varied, viz., periodicity, and 
upon this principle he has based the method which he now recom- 
mends. Fig. 13 shows the general connections, and it will be seen 
that at each end of the main is placed an induction coil, the contact 
breakers being of different lengths, one pole of each coil being 
connected to the faulty main, the other being connected to a gas 
or water-main earth for preference. Where the general supply is 
alternating, this can be applied through a resistance to one end of 
the main in question, using an induction coil or small motor alter. 


Amperen. 


nator at the other end. As regards the difference of periodicity, 


the author prefers to use 84 periods and 160 periods per second, 


giving approximately, 


the memory of one tone and the impression of the other produce а 
wholesome discord, which is very effective in bringing the tracker 
to a halt, especially when he has what is generally termed а 
„musical ear. 

As regards the sensitiveness of the test, this of course depends 
largely upon the design of the apparatus. The search соп and 
telephone receiver which the author is now using is one of special 
construction designed by himself, and constructed by his mains 
engineer. The general outline is shown in Fig. 14. The receiver, 
which is placed in the centre of the search coil, consists of an 
ebonite drum containing a cylindrical laminated steel magnet 
forming the core of a finely-wound bobbin, connected in series 
with the search coil. At each end of the magnet is fixed a diaphragm 
and resonator chamber, connected to which latter are phonograph 
ear tubes. The whole is contained in a box 12in. by 9in. by 7in. 
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and weighs about 7lb. It has proved to be very sensitive, one 
ampere effective current giving a distinctly audible hum at a dis- 


tance of 10ft. It requires but little ingenuity to adapt this method 
to any possible earth. There is, however, one class of fault, fortu- 


nately of rare occurrenoe, which needs mentioning. With pilot 
cables, whether of multiple or-otherwise, it sometimes happens 
that a strand (or . after being laid down ; when 
the length of cable is considerable and has a fairly high inductive 
capacity, the fracture can be located, presuming that it is well 
insulated from earth, by comparing the capacity of a similar sound 
strand, or conductor, with the broken one and taking pro rata 
lengths. The author was once called upon to locate such a broken 
conduotor in a five-cored pilot about 1} miles long. There was no 
intermediate point at which acoess could be obtained to the cable, 
and therefore the only thing left was to test from the end. Capacity 
test located within 20ft. of the fracture, which, under the circum- 
stances, was a good result. But the ** disoord buzzer " localisation 
method is also applicable to faults of this class when sufficient 
capacity current can be obtained. 

А word as to the nature of faults which may be expected. In 
the lead oovering of cables there is a probability of impurity, 


THE ELECTRICIAN, JULY 80, 1897. 


441 


usually zinc, iving & brittle spot which is liable to fracture during 
ig. The lead is also liable to mechanical damage. Then with 

ч T cables, the substance used may, by impurities, 
affect the lead. The author has found lead pitted on the inside 
more than once. Further, the strands may be buckled, either by 
twisting during laying or in mannfacture, and the insulation pierced 
and lead fractured. With ' drawn in” systems there is a very 
groat probability of damage ensuing from rough handling while 
Wing in. Faults may also occur subsequently by the weight of 
the cable resting on a sharp edge either toa draw-box or at a pipe- 
int. Apart from the кыр of complying with the Board of 
de Regulations, as to the electrical connection of all metallic 
coverings, prudence directs that it should be done, seeing that with 
high tension cables drawn in short isolated lengths of iron piping, 
and not otherwise metallically covered and connected, there is con- 


siderable risk of sparking through. The great enemy of all impreg- | 


nated cables is damp, and the utmost care should be taken during 
laying, and afterwards at the boxes, to prevent access of moisture. 

In the matter of the connection of cables to boxes, the author 
prefers, in the case of lead-covered ones, to wipe-joint the lead 
covering on to the box. This answers two purposes: First, 
we obtain a good electrical connection ; 2nd, we prevent moisture 
creeping along the cable into the box. Compound glands аге more 
in favour now, principally on the score of cheapness, but the author 
does not like them. In the first place the electrical connection of 
the lead to box is not good, and although this may appear а small 
matter, it becomes serious when there is an earth on the cable near 
it, the probability being that areing will take place at the gland 


Ее. 


and burn the lead, leaving an aperture for access of moisture, and 
when you find this happen do not blame the jointer, blame the 
system. In the second place compound glands do not make a 
satisfactory and lasting water-tight joint. 

One other cause of faults, and by no means the least, is chemical 
action. The author refers more particularly to the external action 
between the cable and the soil in which it is laid. Again there is 
the electrolytic action between lead and iron, where lead-covered 
cables are drawn in iron piping to which water has access— 
more pe sea-water, or water containing free acid in solu- 
tion. e chemical stability of certain insulating compounds is 
also a point which requires investigation. The duties of the mains 
electrician, distribution engineer, or whatever else we choose to 
call him, have hitherto been far too lightly considered. To be at 
all fitted for the post, he must combine within himself the engineer, 
electrician and chemist. Не must have an intimate knowledge of 
the exact position of all his cables, boxes and joints. Не must 
know the weakness of the particular class of mains he is in 
charge of, the characteristics of his jointers, the state of the 
weather when any one joint was made or any length of cable 
laid. Further, if his cables are buried direct in the earth, or if 
water containing the soluble matter of the soil can get access to 
them, he must know the chemical composition of the particular 
soils with which he has to deal, and their probable effect on the 
cable under static and electrolytic conditions. It is not to the 
laboratory, nor even to the cable factory, that we must look for 
the information necessary for the construction of the long-looked- 
for perfect cable, but to the practical investigations, under work- 
ing conditions, of the qualified mains engineer. 


DISCUSSION. 


Mr. CALLENDER (Callender’s Cable Company), who opened the dis- 
cussion, said, although the telephone system worked very well on 
unarmoured cables, he had not yet got good results with armoured cables. 
It was nonsense to say that they bad no experience of fault-finding. He 
met with any number of faults, and the box was generally the place where 
they occurred. It was chiefly in the junctions where they took the 
servioes on, but they were none the less objectionable. He hoped to be 
able to say more on the question at the next Conference. 

Mr. FEDDEN (Edinburgh) had not had many faults, except in the high- 
tension arc cable. They had put down about 120 miles of low-tension 
rubber cable, and had never had a fault on that. He had also laid down 
about 16 miles of the British Insulated paper-covered cable for 2,000 volte, 
and had never had a fault in that. The only fault he had-had was in 
the Siemens cable, and that they found out to be simply a pick hole. 
Assuming there were a fault he should find it with the telephone. 

Mr. NESBITT (British Insulated Wire Company) said in regard to the 
instrument Mr. Quin had described, he could see, from the description, 
it ought to.work extremely well. The telephone method he evade as 
fairly reliable. He himself had a fault some time ago in a cable in an 
iron trough in London. The cable was laid in one of the subways, which, 
of course, was under the control of the County Couucil, and as the keys 
had been taken away the fault could not be localised until the following 
day, except on the surface of the street. "The telephone system was used 
and carried along the street, and the fault was localised within five yards, 
the cables being 14ft. or 16ft. deep, with a lot of gas and water pipes also 
laid in the subway. 

Mr. GRAY (Silvertown) said he would describe three ways he had heard 
of of finding out faults. One was in America, on the low-tension system, 
and was simply the disconnecting on the Sunday morning, and putting on 


1 
. 
14. 
а 1,000 н.р. dynamo, which was a very practical way. Another way which 


had been tried, but not with very good results, by two engineers, was to take 
an insulated wire and attach it to a lady's hat pin, and stick it into the 
cable, and see if they were on the right side of the fault! Another plan, 
which they might have heard of, was adopted by the Admiralty. They 
put on a current and detected it with che telephone, which was a simple 
apparatus and easily portable, and gave good results. He thought the first 
plan of tracking them down, and getting rid of them entirely, although 
brutal, was the most efficacious. 

Mr. LECKIE (Glasgow) said he considered the best method of localising 
а fault was by means of a small compass. The action of the needle at 
the time of flashing would give them the direction of the current. It 
was his experience that faults could be found within an hour and a-half 
or two hours with very little trouble indeed. The merits of the compass 
method were very high. It was applicable to an alternating current as 
well as to a continuous current system. 

Mr. STEWART (Derby) said the compass needle was one of the most 
interesting suggestions, and he must congratulate Mr. Leckie on having 
mentioned it. In Derby they had used the telephone system for localisa- 
tion of their faults, and had been able to get very near to them. 

Mr. MOUNTAIN (Huddersfield) said that locating faults was certainly 
& very interesting matter, and he certainly did not wish to depreciate the 
talents of those who invented these excellent appliances, but yet what they 
wanted was to be a little before the fault if they could. He found that 
faults did not occur on the heavy mains but only on the small branch 
service lines, and where those service lines left the mains he put a fuse 
made by the Brush Company, and found that it worked perfectly well, and 
he had never had any difficulty at all in locating a fault. The man that 
had not any light rang down. 

Mr. JECKELL said the main faults he had had to find had been on 
concentric mains of 0°25” section ; and what they did was this—as soon as 
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a fault occurred and they could conveniently get a machine they put it on 
and turned the fault into a dead short, and then localised it by means of 
the meter bridge and accumulators, and the results they got were fairly 
good. Over a length of something like six or seven miles, if they knew 
their instrument they could get pretty well within 50 yards of the fault. 
He had known where on a mile or a mile and a-half men had got within a 
yard or two. 

Mr. RUTHVEN MURRAY (Worcester) said he had had many faults on 
the high-tension work in systems in which ebonite was used, and the first 
thing to look to, in his opinion, was the ebonite. Where oil had been 
brought into contact, owing to the imperfect curing of the ebonite, a 
defect arose. When it came to a complicated system he had been unable 
to work the loop test, and he believed everybody else had been unable to 
make any use of it. 

The PRESIDENT said the Paper was a very valuable one, but he must 
confess himself to be a little sceptical about fault-finding being a scientific 
occupation. His own experience was that the best testing apparatus was 
3,000 or 4,000 H.P., the best indicator was a column of smoke, and the 
most useful instruments were à pick and a shovel. When all was said and 
done it generally came down to that, if they had a large network which 
was much cut up. Of course, a very frequent method of looking for faults 
was to momentarily earth your middle wire or one of your conductors. 


ELECTRIC TRAMWAYS WITH STATIONARY 
ACCUMULATORS.* | 


BY LUDWIG SCHRODER. 


In February, 1896, an experiment was made on the Zürich- 
Hirslanden electric tramway to see if it were possible to connect 
the accumulator battery directly across the machine terminals 
without using the automatic cell switch. This trial proved very 
successful, and as a result the 270 cells have been connected directly 
to the machines during the last three-quarters of & year without 


any means of regulation other than that afforded by themselves. 
The connections are those shown in Fig. 1, and they are extremely 
simple. The voltmeter has been omitted во as not to confuse the 

iagram. The ammeter А is of the with its zero in the centre 
of the scale so that it indicates whether the cells are charging or 
discharging. 

Fig. 2 shows the current and pressure curves obtained with this 
arrangement on the system in question, during а period of 24 
minutes. The curves are self e ab is the curve of cur- 
rent supplied to the trolley-wire so that the shaded area is the 
consumption in ampere minutes. It is seen that the current varies 
from 20 to 210 amperes, and the six minutes servioe is clearly 
shown by the peaks ss of the curve. One can also notice by the 
pairs of peaks s and t, that the times of departure are not practi- 
cally simultaneous at the two ends of the line. The curve cd 
represents the current generated by the machines. The mean 
value of this is 90 amperes, and the current only varies between 72 
and 102 amperes. This maximum difference occurs only once in 
the 24 minutes, and during the greater part of the time the current 
remains between 85 and 90 amperes. The curve ef representing 
the pressure is very regular. The maximum variation is between 
535 and 560, and these extreme values have only occurred once 
during the 24 minutes. 

The reason of this even pressure is that there is a constant 
change from charge to discharge. If an accumulator is charged for 
a certain time with a given current and then discharged with the 
same current, the curve Fig. 3 connecting volts with time is ob- 
tained. At the moment a, when the change is made from discharge 


* Abstract of a Paper read before the Elektrotechniecher Verein. 
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to charge, the volts rise a certain amount a b, and then rise gradually 
during the remainder of the charge, reaching а nearly constant 
value c in ten minutes. The same sort of thing occurs during dis- 
charge. The pressure first drops by a certain amount c d, which is 
equal to a b, and then sinks gradually to e on the same level as the 
starting point а. The length of a b depends on the internal resist- 


ance of the battery, and the part be of the curve is independent of 
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this resistance and is probably caused by polarisation, though the 
diffusion of the acid may have 5 to do with it. Now in 
such buffer- batteries the charges and discharges last only for 
seconds, во that the piece be need hardly be considered, and we 
have only to [reckon with! the portion ab, which depends on the 
internal resistance. This shows that,|besides having a great dura- 
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bility when submitted to strong currents constantly changing in 
direction, such а buffer-battery should always be given as low a 
resistance as possible. 

The above-mentioned battery has been in use 21 years (during 
the last nine months of which it has been conn directly to the 
dynamo terminals), but it shows no trace of wear and works in 


Brochenzell 


Fic. 4. 


every way satisfactorily. The coal consumption has sunk to 391b. 
per car mile ; this is very low when one considers the hilly nature 
of the line and the small size of the installation, which only requires 
a steam engine of 90 н.р. to drive it. In the case of larger tramway 
systems оп а more level route a much lower coal consumption 
could no doubt be obtained. 
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The author next describes the Tettnang electric railway (sce Elec- | equal intervals of time the position of the three groups is changed, 


trician, Nov. 20, 1896). The demand for electric light and power 
supplied from the railway power-station increased to such an extent 
that it became desirable to add to the plant, especially as the traffic on 
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the line had also considerably increased. On the advice of Herr Oscar 
von Miller a battery of 318 Hagen cells was put down. This battery 
may be discharged for half an hour on the railway circuit, at 30 
amperee, while momentary currents of 160 amperes are permissible, 
The full output of the machine, viz., 72 amperes, may be used as 
charging current. The connections are shown in Fig. 4, from 
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which it is seen that they are on the same principle as the connec- 
tions for the Ziirich-Hirslanden line shown in Fig. 1. The machine 
is compound-wound, but for working in parallel with accumulators 
the series-winding is disconnected. This machine is built for a 
pressure of 700 volts, and as this pressure may not be exceeded, the 


cells are only charged to 2-2 volts each during the day, which suf- 
fices for ordinary working. The cells must, however, be fully 
charged once a day, and a switch is provided at a for the purpose. 
The battery is divided into three groups of 106 cells ; two of these 


are charged in series while the other one remains switched out. At | 


so that all get equally charged. The charging ta 


it has ceased. 
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There is a reserve steam plant at the other end of the line in 
case of failure of the hydraulically driven plant at the main power 
station at Brockenzell. The cells can also be worked in parallel 
with this plant, but then, as there is a drop of 50 volts in the main, 
25 cells are switched out by means of the switch b. 

The current and pressure curves shown in Fig. 5 were taken 
during the transit of а train loaded with wood from Mecken- 
beuren to Tettnang, the weight of the complete train, including 
motor-car, being 46 tons. The cells are in this case connected in 
parallel with the machines at Brockenzell. The line a b is the cur- 
rent given by the machine, and the line cd is the current used by 


606 and 655 volts, and the curve of current from the machine is 
almost а horizontal straight line. | 

The Remscheid Electric Tramway.—The Remscheid electric line, 
which was built in 1892 by the Union Electricitäts Gesellschaft, 
has always excited considerable interest in view of the uneven 
nature of the ground. There is a difference in level of 350ft. 
between two points on the line only 1} miles apart, part of this 
section including a gradient of 10:6 per cent. There are, moreover, 
only 60 yards level on the whole 6:8 miles of line. 

At present the power-station is fitted with three Steinmüller 
boilers each with 1,300ft. heating surface, working at 120lb. per 
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the line. As seen from the curve, there is in this case a continuous 
charge lasting 5 minutes, and a continuous discharge for 10 minutes, 
so that, as explained in reference to Fig. 3, the pressure must vary 
between wider límits than in the case of ordinary tramway traffic. 
For this reason it was agreed to consider a variation from 560 to 
700 volts permissible. As seen by the curve c f, this limit is not 
even approached. Before accumulators were used the volts some - 
times dropped suddenly to below 300 and rose to over 800, 


— — 


вд. in. pressure; four McIntosh-Seymour engines each of 160 H.P., 
and 435 revolutions per minute; and four 500-volt 100-kilowatt 
generators. Owing to the nature of the line the variations in our- 
rent demand were enormous, and the load curve was only slightly 
bettered by extending the time-table and connecting some small 
motors in 40 of the neighbouring factories to the tram mains. It 
was always found necessary to have three machines running on 
week-days and during Sunday afternoons. On week-days the com. 
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The curves in Fig. 6 were taken during the transit of a 48 ton | 
train from Meckenbeuren to Tettnang, the accumulator only being 
connected to the line. Ав might be expected, the current curve is 
of the same shape as that in Fig. Б, while the pressure is naturally 
more constant, discharge only and no charge taking place. 

The curves in Fig. 7 were taken during the transit of two heavy 
goods trains weighing respectively 45 and 48 tons. Before the use 
of accumulators it was impossible to drive two heavy trains up hill 
at the same time on this lino. "The pressure only varied between 


bined load from the tramways and workshops varied continuously 
from 100 to 400 amperes, and on Sunday afternoons with only the 
tramway load the current varied from 0 up to 450 amperes, owing 
to the increased traffic. Yet the average demand was only 232 
amperes for both trams and factories, and 136 amperes for trams 
alone, and this latter current might have been furnished by one 
machine. 

The only way to enable a single machino to be used was to use а 
buffer-battery, and this step was rendered still more necessary by 
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the continual increase of the current delivered to factory motors. 
In fact the load on the three machines increased to such an extent 
that it became absolutely necessary to increase the size of the 
plant in order to connect up additional consumers without using 
the fourth (reserve) machine for daily running. To keep tbe 
pressure constant an arrangement, devised by Messrs. Siemens and 
Halske, was used. Fig. 8 is a diagram of the original method, and 
Fig. 9 the modification employed at Remscheid. 


Referring to Fig. 8, the belt-driven booster (Zwusalzmaschine), 
Z has two field-windings in opposition to one another. The winding 
E, is excited by the batteries, and the winding E, is traversed by 
the current flowing from the dynamo. If the demand for current 
for the line is equal to the output of the chief generator B, the 
battery must neither give nor receive current and the pressure at 
the terminals of Z must be zero, i.e., the currents through the two 
windings must neutralise one another's action. If the demand for 
current is less than the output of the machine B, the effect of the 
winding E, is the stronger, and in consequence the machine Z 
generates current in the right direction for charging the cells. If 
a current above the normal is required from the line, the winding 
E, changes the polarity of the machine Z so that this adds to the 
[e in the battery circuit, and the cells supply current to the 

e. 


The arrangement at Remscheid only differs from this by the 
employment of a small additional machine, which serves as exciter 
for the booster, and is provided with the double field-winding 
instead of the ** booster " itself. This is because of the size of the 
„booster, which is designed to give 600 amperes at 100 volts for 
ten minutes. These two machines, the ** booster " and its exciter, 
are driven by a direct-coupled 90 н.р. motor. In the diagram the 
motor is shown at the end of this combination. This has been 
done for clearness ; actually the motor is between the exciter and 
the booster, which are directly coupled to it. The battery can 
be connected directly in parallel with the main machines if required, 
by switching on the switch B, switching u, to a, and и, to b, and 
thus disconnecting the booster. The two latter switches are 
connected to one handle; they must be moved over at а moment 
when the current from the battery is exactly 0, so that it is best to 
stop the *' booster " first. 

e battery consists of 250 cells of the Hagen make, having a 
capacity of 648 ampere hours at à discharge rate of 216 amperes, 
though а current up to 420 amperes may be taken from them. 


The current and pressure curves in Fig. 10 represent the normal 
week-day conditions when eight cars are running. The cars seat 
16 passengers, and there is standing room for 12 more. The current 
delivered to the line varies from 100 to 460 amperes, the mean being 
232 amperes. The current from the machine varies from 210 to 255 
amperes. As,however, the factory motors are not in use during meal- 
times, and after 7 o'clock in the evenings, the mean current for the 
whole day is 205 amperes. Fig. 11 sliows the curves foreight cars alone 
without any factory load. On Sunday afternoons 12 cars are running, 
and the current supplied to the line varies from O to 450 amperes, 
its mean value being 200 amperes. Trailers are not used on account 
of the steep gradients. The curves in Fig. 10 were taken when the 
„booster was in use, while on the occasion represented by 
Fig. 11, the cells were connected directly to the main terminale 
and the booster was not used. The pressure in Fig. 11 varies 
between very narrow limits (495 to 510 volts) on account of the 
relatively large battery, and the addition of the ** booster makes 
the variation in Fig. 10 still less—in fact, the maximum variation is 
only 10 volts. As, however, the 15 volt variation is not considerable, 
and is far less than would have been the case for direct work with- 
out & battery, the ** booster " is not used during the day-time, but 
only at night, when the rooms and offices are lit, and the cells have 
to be charged. 

The dynamos are compound-wound, but a trial showed that they 
could generate 150 amperes at 500 volts without their series- 
windings, so they are used as ordinary shunt machines now that 
they are working in parallel with batteries. 

It is usual to require а shunt machine to vary little in pressure 
for varying currents. But for tramway work with stationary accu- 
mulators the exact contrary is desirable, viz., that small variations 
in the current shall produce as large а variation in the pressure as 
possible, во that а machine giving nearly constant watts is the most 
suitable. As seen in Fig. 2, on the Zürich-Hirslanden line 25 volts 
difference in the terminal pressure cause & variation from 72 to 102 
amperes in the current generated by the machine. In Remscheid 
the relation is still better, a variation of 15 volts taking place while 
the current varied between 115 to 150 amperes (see Fig. 11). Con- 
sidering the success of this system on the Zürich-Hirslanden and 
the Remscheid lines, on which the machines used had been designed 
as compound wound and not ordinary shunt machines, it should be 
an easy task to obtain still better results with machines designed 
for such a system from the start, even without a departure from 
the pattern itself being necessary. 

At Remscheid it has been calculated that over 11 tons of coal 
are saved per week since the traction system was altered. But it 


the cover. 


is not only the coal consumption that must be considered. 200 н.р. 
of the dynamo output has been saved, and the battery that effected 
this saving only cost half as much as the machines which have been 
set at liberty, and are now available for any further increase in the 
load. 


FIRE-OFFICE REGULATIONS AS TO ELECTRIC 
POWER INSTALLATIONS. 


During last month a sub-committee of the electrical experts 
of the tariff fire-offices met and agreed upon the subjoined 
rules relating to electric power plants. As it is a matter of 
some importance that these official decisions should become 
generally known to contractors, consultants and other parties 
interested, we have thought it advisable to publish the full 
text of these rules, although they do not contain any very 
startling new departure :— 


Rules for Electormotors and Dynamos used in connection therewith, of 
whatever size, Applicable to Motors and Dynamos introduced on or 
after July 22, 1897, in Corn, Textile and Oil Mills. и 

1. Motors, when not їп an engine room ог in a separate compartment 
expressly set apart for their use, and built of or lined with incombustible 
material, must be completely enclosed in an efficient metal case forming 
part of the designed construction thereof. 

2. Resistances must be similarly situated or enclosed and constructed 
entirely of incombustible materials. They must be fixed against а brick or 
stone wall, and not within 12in. of any combustible material. 

NorE.— Inspection holes fitted with plate glass are allowed. Motors 
and resistances must be suitably designed to withstand without serious 
over-heating the effect of the absence of ventilatiou incidental to the 
use of & metal case. "Ventilation, if any, must be only by direct com- 
munications with the outer air. 

3. The motor pulley (or other mechanical device for transmitting power 
from the motor) must be external to the metal case enclosing the motor 
Only the shaft and the connecting conductors may be carried through into 
the metal case or through the wall of the compartment. No belts, ropes 
or other corresponding gear may be so carried. 

NoTE.— Holes in the case to admit connecting conductors must have 
proper insulating bushings to prevent short-circuiting. 

4. Dynamos must be treated as motors. 

5. Each motor and each dynamo must have a "switch" aud a “ cut- 
out" upon each of its connecting conductors. 

5. Switches, cut-outs and all other regulating and controlling devices 
must be made of incombustible materials only. 

7. Fusible cut-outs not on main or distribution boards must have efficient 
incombustible covers. 

8. All switches when not “on” must automatically turn full “off,” and 
must work from “оп” to “off” with a sharp break. The “break” іп a 
switch or other disconnecting device must be of such a length that an arc 
cannot be sustained. 

9. Connecting conductors must have their sectional areas so proportioned 
that, if of copper, the maximum working current must not exceed the ratio 
of 1,000 amperes per square inch of such sectional area for currents not 
exceeding 100 amperes. : 

10. Motors must not be supplied with current from dynamos or con- 
ductors having an earth return. 

11. Waste oil from motor bearings and from dynamo bearings must be 
collected in suitable metal receptacles. Deep metal cans must be provided 
for oily waste for removal daily. 


Rules for Electromotors caceeding 4 Н.Р. and not placed in а Separate 
Compartment expressly set apart for their Use and Built of or Lined 
with Incombustible Material. 


Motors must be completely enclosed by a metal cover. Inspection holes 
fitted with plate glass are allowed. If the motor stands on a non-fireproof 
floor it must be placed on a sheet of metal of sufficient size to protect the 
whole of the floor within the cover. The motor pulley, or other mechanical 
device for transmitting power from the motor, must be external to the 
cover. No belta, ropes or other corresponding gear must be carried into 
Holes in the cover to admit connecting conductors must have 
proper insulating bushings to prevent sbort circuiting. It is desirable to 
make the cover of rectangular shape, leaving the side through which the 
conductors pass aa a fixture. 

The above rules are applicable to all tariffs except corn, textile and: 
oil mills. 
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A COLUMN OF SMOKE. 


* My own experience is that the best testing apparatus is 
3,000 or 4,000 R. p., the best indicator a column of smoke, and 
the most useful instruments a pick and shovel.“ We quote 
from Mr. WorpincHam’s remarks at the close of the discussion 
on Mr. Quin’s Paper on the localisation of faults, presented at 
the recent meeting of the Municipal Electrical Association? 
It is fortunate that the scarcity of faults in the electric mains 


| at Manchester has saved Mr. Worpinowam from having to 


answer a charge of incendiarism. It is true that on some 
systems of mains the faults are usually to be found at the 
joint or distribution boxes, but the majority of station 
engineers agree that the chief failures in insulation occur on 
the house side of the service wires. Not only would 8,000 or 
4,000 u.r. generate a considerable amount of heat at the 
fault, but, if the fault or faults had a fairly low resistance, 
and were not in the main itself, the large current might 
well melt a service wire or two. Are we to presume 
that when a fault develops in Manchester the earth 
eonnection will be transferred from the middle to the outer 
main, while the available staff of the station will be sent out 
to patrol the streets and to look out for the column of smoke 
after due warning has been given to the fire brigade? An 
experiment of this sort was, we may mention in passing, 
unintentionally tried at Hamburg a year ago, where by an 
unfortunate mistake the pressure for the electric tramway 
was switched on to the lighting network; several fires were 
the result. Is this same column-of-smoke method to be 
adopted on those numerous 2,000-volt systems, neither main 
of which is earthed under normal conditions? We know of 
some stations in which the high-pressure alternators, rather 
than continue to run with one pole earthed, would themselves 
spark over and provide the necessary column of smoke. We 
have often seen a fault of some thousands of ohms resistance, 
on a section of high-pressure main, intentionally broken down 
at an extra high pressure, localised and repaired between mid- 
night and noon, a thing we should not like to attempt if we 
had to trust to the phenomena of combustion only for its 
localisation. This, by the way, we have seen accomplished by 
that loop method found so untrustworthy by Mr. Quin, and 
on the other hand so useful to Mr. Jecxew in localising faults 
on the famous mains of 0:25in. section between Deptford and 
London. 

Mr. um's Paper is most valuable, not only because it puts 
before central station engineers the importance of having 
some means at their disposal for finding and repairing faults 
in the only part of the electrical plant that is not duplicated, 
but also by reason of the practical descriptions of the means 
advocated. Nevertheless we cannot agree with him in his 
wholesale condemnation of loop methods, nor with his reason 
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Felten and Guilleaume— Sole Agents: W. F. Dennis & Co., 28. Billiter-st., Е.С. 1 

Fo wer- Waring Cables Co., 10, Fenchurob-st., London, Е.С. : & N. Woolwich. 15 

General Electric Co.,69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford.. 23 

Glover (W. T.) & Co., Salford, Manchester; and 89 Victoria-st., London, S. W. 10 

Henley's (W. T.) Tel. Works Oo., 17, Martin's. lane, Lond., E. C.; and N.Woolwich 1 

Johnson and Phillips, 14, Union-ot., Old Broad-st., London; 4 Charlton, Kent. 1, 1: 

London Electric Wire Co., Playhouse-yard, Golden-lane, London, E.C....... 

Siemens Bros. and Co., 12, Queen Anne’r Gate, London; and Woolwich, Kont 

Société d Exploitation des Cables Electriques, Cortaillod, Switzerland ...... 

Telegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen 

Victoria-street,London,E.C. and Liverpool! 8€0509800902«02050000 0 9 G.9 „„ „„ 

OARBONS. 

Brockie-Pell Arc Lamp, 97, Queen Victoria-stroct, London, E. C. . . 

Brush Electrica Engineering Co, 49,Queen Victoria-street, London ,E.C. .. 

Carbon Syndicate, 89, Victoria-street, Westminster, BOW. §ö§ö sa is e 

Edison and Swan United Electrio Light Company, Ediswan-buildings, 86-87 

Queen-street, London, E.C., and Branches ..... CC „ — 

General Electric Co., 69, 71 & 88, Queen Victoria-st. London, E. C.; & Salford.. 93 

Johnson and Phillips, 14, Union-ct., Old Broad-st.,London; Charlton, Kent.. 1, 18 

Scholzig (Oscar), Dashwood House, London, Е.С. ............°.. . · 22 2 

1 Bros, and Co., 12, Queen Anne’s-gate, London; and Woolwich, Kent 

Edison and Swan United Electric Light Company, Ediswan-buildings, 96-87, 

Queen-street, London, E. C., and Branches . . . . „ . — 

General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 2% 

Harris J. F. and G.), 58-60, e London, E. CWC. · 7 

MoGaw and Co. .Youk-road, Lambeth, London. 8. ё ос oe 20090029 0.9 mb GO ро (9 mo 13 
OEMENT.—House'g Electric Coment Company, Liverpool. 8 
CONDENSING PLANT. 

Allen (W. H.) Son & Co., Bedford; and 19, Great George-street, London, 8. W. 17 

Belliss (G. E.) & Co., Ledsam- street Works, Birmingham; and 9, Victorla- 
street, London, 8.W. ee 2 6 % —‚ꝙ‚ꝙ g ае SEN "000609 000025090€0a00€9 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
S. W. Works: Erith, Kenn. экеен idi di 

OONDUITS. | 
Crompton & Co. ,MansionHouse-bnildings,London ,E.C.; and Chelmsford 12, 22 
Doulton and Co., Lambeth, London, 8E... . emer „ „ 23 
Fowler Waring Cables Co., 10, Fenchurch-st., London. E. C.; & N.Woolwich 16 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 23 


gaz bad ТЕ 


Johnson & Phillips,14, Union-ct., Old Broad-st.,London ; & Charlton, Kent..1,13 


ADDRESSES. 


JULIUS SAX & 00., Ltd., Electrical Engineers and 
ELECTRIC LIGHT CONTRACTORS, EAGLE WORKS, COLD. 
' HARBOUR LANE, CAMBERWELL, S. E. 
Established 1555. 


Specialities—Kleotric Bells, Burglar Alarms, Fire Alarms, Watchmen’s 
‚ Clocks and Fire Indicators combined, Water Gauges, Billiard Markers, 
- Electric Vanes, Lightning Conductors Speaking Tubes, Gas Lighters, 
гана Testing and Telegraph Instrumente, Electrical Torpedo 
t ppe тә | s > 
Automatic Call Bells for Fire Stations. &., fixed at all Stations under the 
control of the Metropolit m Board of Works. 

Cell Calls for Police Stations, Prisons, &o., as devised for and ado by 
Н.М. Home Office. Contractors to Н.М. Post Office and War Office. 
Electric Lighting—Domestio and Publio. Estimates Free on Application. 

ht Prize Medals awarded. 
Telephone No, Telegraphic Address: Sam London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 

STR „LONDON, W., Electric Light ineers and Contractors, 

Manufacturers and Suppliers of every requisite for Aro or Incan- 

‚ deecent Lighting, Dynamos, Lampe, Switches, Eleotroliers, Brackets, 

&o. Specialities in Primary Batteries for Eleotrio Lighting, Venetian 

‚ Shades and Glass, Oarbons, &o. Temporary Lighting on any scale ab 
short notice, Estimates free. Telephone No. 


THE INDIAN AND EASTERN ENCINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINÉERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER” contains the latest, and most 
authentic information on all subjects connected with Engineering en orf rise in 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession. 


RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage): — 


INDIAN RATE, Yearly ... 8,20 | ENGLISH RATE, Yearly ... 40s 
Published at 137, Canning St., CALCUTTA. 


LONDON OFFIGE : 28, Victoria Strest, Westminster, S. W. 


INDIGESTION, WIND, BILE, NAUSEA 
(= DYSPEPSIA + DEPRESSION - APPETITE x LASSITUDE). 


HALLOWEEN. 


A PURE AND HARMLESS CORDIAL, AND A SPLENDID PICK-ME-UP. 
A BOON TO JADED WORKERS AND THINKERS. 


Of all Chemists, in Bottles, 1s. 14d., 2s. 9d., and 4s. ба.; or of the 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, Е.С. 


& AUTOMATIC 
STANDARD SCREW 
COMPANY 

iiti MALIFA 


If You Want to Buy, Hire or Sell 


-—| BOILERS. 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY. 


SEND SIX STAMPS FOR 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 


THE BEST MEDIUM. 


The Largest Stock of Miscellaneous Machinery in the 


Kingdom, Ready for Prompt Delivery. 


— 


.S. HINDLEY. 3 


^ 


Works: BOURTON, DORSET. а 


London Show Rooms and Stores : 
11, QUEEN VICTORIA ST., Е.С. * 


ENGINES. 
DYNAMOS. 


Electric 
Light | 4 
Installations. 


Classified Index to 


OHEMICALS. PA 


Boor(G.)and Co., I and 9. Artillery-lane Bishopsgate-street Without, E. C. 
ORUCIBLES, PLUMBAQO. 
bon Syndicate, 89, Victoria-street, Westminster, 8, VVMVUw .... 
Doulton and Co., Lambeth Pottory, London, 8.Е. 
OUT-OUTS. 
Dorman and Smith, Manchester; and 94, Charing Cross-road, London, W.C. 
Edison and Swan United Electrio Light Company, Ediswan-buildings, 86.87, 
Quoen-street, London, E. C., and Branche 6 
General Electrio Co., 69, 71 & 88. Queen Victoria - st., Landon. E. O.; & Salford.. 
Lundberg, A. P., Bradbury-street, Kingsland, London. W. esoe as 
DISINFECTANTS. 
Sanitas Co., Three Colts Lane, Bethnal Green, London, I. 
DYNAMO BOLTS. 
Armstrong, Stevens and Son, Whittall-stroet, Birmingham ama . 
DYNAMO BRUSHES. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches 
Gencral Electrio Co., 69, 71 & 88, Queen Victoria-st., London,E.C.; & Salford.. 


DYNAMO MANUFACTURERS. 


Queen-street, London, E.C., and Branches . 
Electric Construction Company, Wolverhampton; and Dashwood House, Old 
General Electrio Co.,69, 71 & 88, Queen Victoria-st., London, E.C.; & Salford. . 
Holmes (J. H.) and Co., Newocastle-on-Tyne; and 17, Soho-square, London, W. 


Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent..1 


Newton Electri „ England 
Opperman, C., 2, Wyn street, Clerkenwell, London, Е.С. —— ааа 
Siemens Bros. & Co. kr ty Queen Anne's-gate, London, S. W.; & Woolwich, Kent 
EBONITE AND VULCANITE. 
Harburg India Rubber C.Co., F. Winter,188, London Wall, Wood-st., London 
ELEOTRIO BELLS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 80-97, 
Queen-street, London, E. C., and Branches ааа ажаа s 
General Electric Co. ,69, 71 & 88, Queen Victoria st. London, E.C.; & Salford. 
Telegraph Manufacturing Co., Helsby, near Warrington ; and 11, Queen 


Vi -stroet , London E. G., and Liv **0909990999909 эе оо 9.9 0.9 4b оо ое VD з 
Western Electric Oo., 79, Coleman-street, London R. C. 
ELECTRIO ORANES. 


T 
Chamberlain & Hookham, New Bartholomew-street, Birmingham .......... 
о аз ЖҮ Light Со Ediswan-b 
son and Swan 0 m ; 
Queen-street,London, E. O., and e „ e in 5 
General Electric Co., 69 & 71, Queen Victoria -at London, B. Oʒ &Salferd .... 
ELEOTRIO MINE EXPLODERS. 
Siemens Bros. & Co., 12,QueenAnne's-gate London, f. W.; & Woolwich, Kent 


16 


30 
23 


25 


23 
17 


81 
30 


Electrical Tradesg— Continued. 


GR 


ELECTRIC LIGHT CONTRACTORS. 
Belliss (G. E.) & 


Brush Electrical Eng. Co.,42, Queen Victoria-street, London, Е.С. 


[S % ee 


C. *-*0006090€08005050€906€000€0€0020€960080060€06í60082 *"«"e0900800 „ „% %% eee. 


. 6 
Else: Power Storage Co., 4, Gt. Winchester-st, London, E. C., and Millwall E 83 


PAGE 
Co., Ledsam-st. Works, Birmingham; and 9, Victoria at., 


81 


dings, Dondon, БО; and Chelmsford 12,23 


enley'e(W.T.JTel. WorksCo,,27,Martin's-Ine,Cannon ndon,&N.Woolwieh 1 
Hindley 8.) 11, Queen V street, London, Е.С ; & Bourton, Dorset 95 
Johnson & Phillips, 14, Union-ct.,Old Broad-st., London ; & Chariton, Kent 1,13 

„Wharton and Down, 82a, Now Bond-street, London, W. .-- 94 
Sax (Julius) and Co., Eagle Works, Coldharbour-lane, Camberwell, S.B. .... 94 
Siomens Bros. & Co., 12, Queen Anne's-gate, London, . W.; & Woolwich, Kent 6 
ELECTRIC MINING MACHINERY. 
Easton, Anderson& Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
S. W. Works: Erith, Kenne. ; . 33 
Edison & Swan United Electric Light Company, Edlswan- buildings, 86-87, 
Quee-street, London, E. C., and Branches 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford, 28 
ELECTRIC TRAMWAY SUPPLIES. 

Blackwell, R., 89, Victoria-street, Westminster, London. S.W. ............ 17 
ENGINEERS and CONTRACTORS 

Belliss (G. E.) & Co., Ledsam-street Works, Birmingham; and 9, Victoria- 

stroet, London, 8. W. @eoeee ооооооооевоовооево 5 @eeeee @eeeonweeeeaeeeaees АХАД КЕЈ 18 
Blackwell, R., 89, Victoria-strect, Westminster, London, 8.W.............. . 1 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, Е.О. .. 31 
Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 80 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, 8.W..... 11 
Clarke, Chapman & Co. Newcastle-on-T yne, & 60 Fenchurch-st., London, E. C. 10 
Crompton & Co., Mansion House-buildings, London, E.C., and Chelmsford. 12, 92 
Drake and Gorham, 66, Victoria ses ects London, Б т-с; Nan nese Se ee | 
Eu Anderson & Goolden, Broad Sanctuary C bers, Broad Sanctuary, 

8. Pu Works: Erith, Kent.. 22 88 
Electric Construction Co., Wolverhampton ; а Dashwood House, Old 

Broad-st., London, E.C......... „ % %% ½ę P „%% овоо оо ооовсоо овоо eee eee: 5 
Electrical Power Stor. Oo., 4, Gt. WIinchester-t., London, E. C.; 4 wall, E. 88 
Greenwood & N ey-rd, Leeds; und 16, Gt. George-st, London, 8. W.. 2 
Henley's(W. Tyrel. Works Co., N, Hartin's- Ine, Cennon- st. London, &N. Woolwich 1 
Hindley, E. 8., 11, Queen Victorla- st., London, E. C.; and Bourton, Dorset.. 25 
Johnson & Phillips, 14, Union-ct, Old Broad - London, K. C; & Charlton, Kent. 1,18 
Nalder Bros. and Со. 16, Red Lion-street, Clerkenwell, London, Е.С. ...... 18 
Sax (Julius) and Co., e Works, Coldharbour-lane, Camberwell, S.E. .... 94 
Siemens Bros. & Co., 12, Queen Anne's-gate London B. W.; & Woolwich, Kent 6 
Westinghouse Electric Co., 82, Victoria-street, Westmioster, London, S. W.... 80 

ENGINES. 

Allen (W. H.), Son and Co., Bedford; and 19, Great George-st,,London, S. W. 17 
кш. Ge 3 & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st., 18 
n on, LEE EEEE EE] weoeveveeeesvseesG оеосе вео ев LE S E EE E о @eeeees LEO O eee aoe 
Brash Electrical E Oo., 49, Queen Victoria-street, London, Е.О... 81 
Olarke, 3 & Oo. Gateshead-on-Tyne; & 50, Fenchurch-st London 10 
Olayton & Shuttleworth, Lincoln ; and 96, Ste owe g on x n 53 ш 

Croesle Сесе: ом Manchester; and 10, de-st, on, E. O. -e 
Davey, 1 Co. Colchester : and ; don, В. 23 
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Classified Indox to Eloctrical Trados— Continued. 


ENGINES—(contintted). - PAGE 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary. 
8.W. Worka: Erith, Kent «à жесе n uv. *9 09059 0 6 5» 9 9 € 5 6$ 9 9 ee оте о 6 6 %% „ „„ „„ 6% „% „% „% ͤQ;0S6 0 83 
Greenwood and Batley, Armley-road, Leeds; and 16, Gt. George-st., London 8 
Hindley, E. 8., 11, Queen Victoria-st., London, E.C.; and Bourton, Dorset 25 


Rapide Engine Co., 80, Brut swick-street, Liverpo>l....... JV ‚ 16 
Robey and Co., Globe Works, Lincoln; and 79, Queen Victoria-st., Е.С. .. 4 
Willens and Robinson, Rugby еэъэеззвпвзее—зеътътеае о „ „ % %%% % % 66% 66% % % „%%% „6% „% 6% 6 овое ов 23 


ENGINE.PAO а. 
Unſted Anhertog Company. Dock Hause. Billiter-street. London, I. O. 
Willeox (W. Н.) and Co., 84 and 96, Southwark-street, London ~. 


EXPANSION SHEETING AND RINGS. 
aras Asbestos Company, Dook House, Billiter-street,London, В.О. æ.. 


28 
8 
23 
Delaware Hard Fibre Co., 15 Long- London E.C ©0208 0008082008 „%? оо шв 1 
Mosses and Mitchell, 68-7}, Ohiswell-street, London, В.О. aam ce d TE <2 
FITTINGS FOR ELECTRIC LIGHT. NAM 
Benham and Froud, 40-49, Chandos-street, Strand, London, W. CC.. 4 
Crompton & Co., Mansion House-buildings, London, E.C., and.Chelmsford 12,92 
Borman and Smith Salford, Manchester; and London and Gl 0 
Edison and Swan United Electric Light Company, Ediswan B ‚ 86-87, 
Queen-street, London, E. C., and Branches 4 — 
General Electric Co., 69, 71 & 88, Queen Victoria at., London, E.C. Salford. 98 
Johnson & Phillips, 14, Union-ct.,Old Broad-st., London; & Charlton, Kent. 1, 13 
Lai . Wharton and "wn, 824, New Bond-at., London W. .9060«w9060209 oe [EN EJ 24 
Lup berg, A. P., Bradbury-street. Kingsland, Lovéon, М. REEERE] 9990925202929 8 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Victoria-st., London, E. O., and Eiver pool. oco Д 
Western Electric Co., 89, Coleman-street London, Е.С. ane «шд QUO ad ао oo ов оо Qu em 15 
FLUORESCENT SCREENS. | 
onnella (H. D. & Son, 58 Mortimer-street, London, W. €*€«.9290«459002009200€099 7 
Cossor, 67, Farr ngdon-road, London, B.C. **0900923€0090200200909€06 MELE оо оо 6000008 14 
ade J. J.,8, 9 and 10, Hatton-garden, London, Е.О 8 


Ed'son & Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Queen-street, London, E. C., and Branches e ТГ УГА << 

General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 23 

GAS LIGHTERS (ELECTRIC). à 

Ed san and Swan United Electric Light Company, Ediswan-buildings, 86-37, 


@eeeseeeceoeaeeeoeeseeae овое 


Queen-street, London, E. O., and Branches ............. 322 ĩ˙. eua m 
Jeneral Rleotric Co., 69,71 & 85,QueenViotoria-st.,London,E.C., & Salford 23 
GAS POWER. 


Vowsen Economic Gas and Power Co., 89, Ol1Qusen-st, Westminster, London 16 
GENERATORS. | 

Cox Taermo-Electric Ca., The Cox Laboratory, St. Alban's, Herts ....... e. 8 
GLOBES AND SHADES. 

Brackie-Pell Arc Lamp, 97, Queen үсе внер London, E. ............ 1l 


Harburg India Rubber C. Со, (F. Winter), 188, London Wall, Wood-st', XO. 81 
INSTRUMENTS. 
Chamberlain and Hookham, New Bartholomew-street, B 


irmingham ........ 
Crampton and Co., Mansion House-bujldings, London, E. C.: & Che 


80 
Imsford 13, 22 


Hioks, James d. C 88 
- ger = ё Phillips,14 Union-ct. ,Old Broad-st.. London; & Chariton, Kent 1,18 
Nal ef Brothers and Go., 16, Red Lion-street, Clerkenwell, London, Е.С..... 18 
Paul, à) W., 44, Hatton-garden, 20 
Pitkin, J., 66, Red Lion-street, Clerkenwell London, E. C.. 


e ee ов eee %s 7 


Sax-(Jullus) and Co,, Eagle Works, Coldharbour-lane, Camberwell, &E...... 94 


White, Ames, 16-20, Cambridge-street, Glasgow ©8088 586849 080008080888 5 
INSULATING MATERIAL. 

Delaware Hard Fibre Company, 15. Long-lane, London, . o 7 

Masses snd Mitchell. 68-71. Chigwel-atreet, London, E. O0 8 

полок (Овсаг), Dashwood House, London, Е.С. eeeeveasseeeeeeeseaeeos озове 8 
INSULATORS. | 

Doulton and Co., Lambeth Pottery London, Z. E. 6 e „eee eee eee оо оо 19 

Edison and Swan, United Electric Light Company, Ediswan-buildinge, 86-87, 

Queen-at, E.C., and Branches esene (EERE) 6 6 „ „6 „ „ '60„ *9999099090092500-99890 men — 
General! Electric Co., 69, 71 & 88, Queen Victoria - st., London, E. C.; & Salford. 28 


Siemens Bros. & Co., 12, Queen Anne's-gate, London; and Woolwich, Kent. 
Btiff (J.) and Sons, The Lo “gate, А oolwich, Ken 


Telegraph Manufacturing Co., Helsby, near Warrington; and 11 
‘Mace ' VI 1 


Broekie- Pell Aro Lamp, 97, Queen Victoria-street, London, Е.С. ............ 11 
Brush Electrical Engineering Co., 40, кез Victoria-street, London, Е.С. — 81 
. LJ ее е *""9"20005089009*600029009€0 14 

E.C. ; & Chelmsford 19, 22 

Crystal B ectric mar) Co, St. Btephen's Chmbrs, Tolegraph-ot, London, E.C. 13 
anchester; and London and Glasgow ................ 25 


L OE O E „eee „eee „„ „„ „„ ee „„ „„ „ „„ оо 5 

General Electric Co. 71& 88, Queen Victoria-st., London, E. C:; & Salford. 
Holmes (J. H.) and Go., Newoastle-on-Tyne; & 17 Soho-sq, London, W.... es P 
London; & Charlton,Kent 1, 13 
ешр »оеоозово= о „ e %% „„ „% „„ „ 020“ 2 

Biemens Bros. and Co., 12, Queen Anne's-gate, London, B. W.; 

Still (W. M.) & Co.. 24, Charles-atreet, Hatton'garden, London xd ол 14 
Western Electric Co. (Aro), 79, Coleman- street, London, E. 000 . 15 


Edison and Swan United Electric ht Company, Ediswan- dings 
Queen-street, London, E.O., aud Beane VVV фил m inia — 
LAMP PILLARS » 69, 71 & 88, Queen Victoria-street, London ; & Balford.| 23 
Edison & Swan ted Electric Light Company, Ediswan- 
Queen-street, London, E.C., and ranches E ше а 
Electric Co., 60, 71 & 88, 


2 6 % 


Queen Victoria-st., London, E. O.; & Salford: 


LIGHTNING CONDUCTORS. PAGE 
Edison & Swan United Electric Light Company, Ediswan-buildiazs, 86-97, 
Queen-street, London, E. C., aud Branches nes 


General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 23 

Johnson & Phillips, 14. Union-ot., Old Broad-st., London; & Charon, Kent. 1, 18 

Sax (Julius) and Co., Eagla Works, Col Iharbout. laue, Cambetw - Il, S. E.. 24 
LUBRICANTS. 

House's Electric Cement Co, Vauxhall-road, Liverpool .......... eee 

Reliance Lubricating Oil Co., 19 & 30 Water-la., Gt. Tower-st., London, E. C. 

Willcox (W. H.) and Oo., 84-86, Southwark-street London, 8.1. 


7 
3 
MANUFACTURING ELECTRICIANS. 
Dorman and Smith, Salford, Manchester: and London and Glasgow........ 95 
Drake and Gorham, 66, Victoris-street, London, S.W. ................-.. e 1 
Haston, Anderson & Goolden, Broad Sanctuary Ohambors, Broad Sanetuary 
8. W. Works: Brith, Kent ооо ео е ee 9*8 02009250909 88 
Bdigon and Swan, United Biectrie Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. O., and Branchen «2 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, B. O., & Salford. 28 
Henley's(W. T.) Tel. Works Co., 's-lane, London, and N. Woolwich. 1 
Jehuson & Phillips, 14. Union-ct., Old Broad-st., London ; & Chariton, Kent. I. 11 
Lund ? ээ bury-st. Kingsland, London, % % 2 08 06 зовоо оо ьо оо OF 8 
Nalder Brothers and Co.. 16, Red Lion-street, Clerkenwell, London. E. C.. . 18 
Вах (Julius) and Co., Eagle Works, Cel tharbour-lane, Camberwell, 8B. E. .... 24 
Telegraph Manufacturing Company, Helsby near Warrington; end I1 Queen ` 
egra an m P y, near n; and 11, Queen 
METERS (Electricity) 
Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 80 
Edison and Swan United Electric Light Company, Ediswan-buildings, 83-97 
Queen-street, London, E. O., and Branches.. еоооеоо со со ооосооовзеосооеоеооос оов = 
General Electric Co., 69, 71& 88, Queen Victoria-st, London, E. C.; & Salford 
Johnson and Phillips, 14, Union-ct., Old Broad-st.,London ; &Uhariton,Kent.. 1, 15 
Westinghouse El с Oo., 82, Victoria-stroet, Westminster, London, S.W. 30 
Mio. —Sanders, Wake & Со, ., Great St. Helen's, London, E. 0. 10 
Wiggins(P.) & Sons, 10, Tower-hill, and 103 and 103, Minories, London, B. d. 23 
MIOROPHONES. 
General Electric Со. ,60,71 & 88, Queen Victoria-street,London,B.C.; & Salford 23 
MOTORS (Electric). 
Brush Electrical E eering Co, 49, Queen Victoria-street London E,C 31 
Chamberlain & Hookham, New Bartholomow-street, Birmingham .......... 80 
Crompton & Co., Mansion House-buildings, London, E. O. ; & Chelmsford. 13, F 


Crypto Works Co., 29, Clorkenwell-road, London, Е.С. ........... saires ias 
Easton, Anderson & Goolden, Broad Sanctuary-chmbr3, Broad Sanctuary, 
8.W. Works: Erith, Ken 2 %% %% ũ бо оо „%%% „ „ о 56 „4 „„ „6 6 „ 66 „ „6 „4 „„ 33 
Edison & Swan United Electric Light Company, Ediswan Buildiags, 36 & 
%o SSG R353 P I == 
Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st., London, REO. uei 65959 6ꝶeü. 66% ео 6962 2 26 „%%% „%„„„„„ 29629 22226 5 


General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 28 
Greenwood & Batley, Armley- rd., Leeds; and 16, Great George-st., Lond., 8. W. 2 
Holmes (J. H.) & Co., Newcastle-on-Tyne; & 17 Soho-square, London, W. 4 
Johnson & Phillips, il, Union - ot., Old Broad · at., London; Charlton, Kent.. 1, 13 
Newton Electrical Works, Taunton, England ........... 10 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, 8. W. and Woolwich 6 
NON-CONDUCTING COMPOSITION. 
- House's Electric Cement Co., Vauxhall-road, Liverpool sexa: Об 
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SHUNT-BOXES. 
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CAUTION. 


We learn that statements have been made to the effect 
that it is the intention of the Proprietors of 4 The 
Electrician " Electrical Trades’ Directery and 
Handheck to cease the issue of that publication. 


A REWARD of £10 


will be paid for information leading to the conviction of 
the person or persons who have given currency to this false 


Statement. 
The well-known Blue-Book will be issued as usual at the 


end of January next, and there is not the remotest probability 


of its discontinuance. 
The success achieved by this work is extremely gratifying 


to all concerned in the heavy work of its compilation and 
correction. GEO. TUCKER, риле. 


1, 2 and 3, Salisbury-court, Fleet-street, London. 
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TAPE. РАСИ | TURNERS (Ivory and Hard Wood). PAGR 
Edison and Swan United Electric Light Company, Ediswan-buildings, 38-87, Bounelinuna Son, 68, Mortimer-st., W.; and 42-43, Kirby-st.,London,E.C. 7 
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W o Co., . Coleman-street London. EÓ 8 55 7 15 87, Queen- street, London. E. C., and Branohe s — 
TELEGRAPH ENGINEERS. : J Hioks, James J., 8, 9 & 10, Hatton-garden, London, E. CH cce 8 
Henley's (W. T.) Teleg. Works Co., 27 Martin's-lane, London, & N. Woolwioh 1 Wilhelm & Co., 11 & 12, Weatmoreland.bldgs., Aldersgate-st., London, E. O. 8 
Johnson & Phillips, 14, Union. gt., Old Broad-st., London: & Charlton, Kent 1,18 | VENTILATING. 
Sax (Julius) and Co., Eagle Works, Coldharbour-lane, Camberwell, 8B. E.. . 94 Belliss (G. ey Де Co., Ledsam-stceet Works, Birmingham; and 9, Victoria- 
Sıemens Bros. & Co., 12, Queen Anne's Gate, Lo idon, S. W.; & Woolwich street, London, S.W., U ана аав овоо во аан вооа вва 
Telegraph Manufacturing Co., Helsby, near Warrington, and 11, Queen VOLTMETERS, 
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Pitkin, е 66, Red Lion-street, Clerkenwell, E. C. —————KM&—EſQQ; — ое 20 

Richard, Jules, Paris . .. . . . . . 7 

Siemens Bros. & Co., 12, Queen's Anne's-gate, London, B. W. & Woolwich 6 
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З.У. Works: Erith, Ken ааа Johnson & Phillips, 14, Union-ot.,Oid Broad-st., London; & Charlton, Kent 1, 13 
Electric Construction Oo., Wolverhampton; and Dashwood House, Old London Electric Wire Co., Playhouse-yard, Golden-lane, London. Е.С. .. 17 
road-st., London, Е.С. ..,................................... . Siemens Bros. & Co., 12, Queen Anno'g-gate, London, 8. W.; and Woolwich 6 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E-C.; & Salford 23 Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 

TURBINE MAKER Viotoris-street, London, E. C.; and Liv C0000 unis sav 
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S. W. Works: Erith, Kent аана анаан, зе | WIRE-OOVERINQ MAOHINES. . ' | | 
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Books for Electricians & Electrical Engineers 
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BOOKS ON THE ELECTRICAL TRANSMISSION OF ENERGY. 


MOTIVE POWER AND GEARING FOR ELECTRICAL 
MACHINERY. By E. Tremlett Carter, G. E., M I E E., F R.A 8., F. P. S. 
(Lond.). 650 pages, 200 Illustrations and over 80 Tables о? Eugineering Data. 
12s. 6d. post free, abroad 13s. 

ELECTRIC MOTIVE POWER. Albion T. Snell, A. M. I. C. E., 
M. I E. E. Over 400 pagoa, . 108. (d. 

THE ELECTRICAL TRANSMISSION OF ENERGY. By A. 
V. Abbott. 583 pa zes, with 9 Folding Plates anl numerous Illust ations. 
26a. nett. 

lis. 


ELECTRIC POWER TRANSMISSION. By Dr. Louis Rell. 


THE ELECTRIC MOTOR AND ITS APPLICATIONS. By T. C. 
Martin and J. Wetzler (with an Appendix on the Development of the Electric 
Motor since 1888, by Dr. Louis Dell). Tirird edition, Quarto, 315 pages, 353 
Illustrations. 138. 6d. post free. 

TRANSFORMERS FOR SINGLE AND MULTIPHASE 
ена ag By Gisbert Kapp. Translated from the German by the 

uthor А | 


ELECTRIC TRANSMISSION OF ENERGY, AND ITS TRANS- 
FORMATION, SUBDIVISION AND DISTRIBUTION. By Gisbert Kaj p. 
Fourth Edition, 10g. 6d. 

POLYPHASE ELECTRIC CURRENTS AND ALTERNATE 
CURRENT MOTORS. By Prof. Silvanus P. Thompson, D. So. 12s. 64. 


ON THE DEVELOPMENT AND TRANSMISSION OF POWER 
FROM CENTRAL STATIONS. By Prof. W. C. Unwin. 10s. nett. 
ELECTRIC TRANSMISSION HANDBOOK. By F. P. Badt. 4s. 6d. 
ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Edited by Allgemeine Electricitiits Gesellschaft, Berlin. 12s. 6d. 


ON THE CALCULATION OF NETWORKS FOR DISTRIBU- 
TION OF POWER BY CONTINUOUS AND ALTERNATING CURRENTS. 
Ву H. Cohen. German edition, 1в 94. 

UNTERSUCHUNGEN UBER DIE AUSBREITUNG DER 
ELEKTRISCHEN KRAFT. By the late Dr. Н. Hertz. 7s. 


WORKS ON ELECTRIC TRACTION. 


MOTIVE POWER AND GEARING FOR ELECTRICAL. 
MACHINERY. By E. Tromlett Carter, C E., M. I. E. E., F. R. A. S, £0, 659 
pages, 200 Illustrations and over 80 Tables of Engincet ing Data. Price 128. 6d. 
post free, abroad 1“ 8. 

THE ELECTRIC RAILWAY IN THEORY AND PRACTICE. 
By Oscar T. Crosby and Louis Bell, Ph.D. New Edition, fally illastrated, lis. 

ELECTRIC RAILWAYS AND TRAMWAYS; their Construction 
and Operation, By Philip Daw:on,C E. Demy quarto, ЁЗ. 2s. | 

WESTINGHOOSE ELECTRIC STREET CAR EQUIPMENTS. 
By F. L. Hutchinson and L. A. Phillips. 48. 6d. 

RECENT PROGRESS IN ELECTRIC RAILWAYS. By Carl 
Hering. New Edition, 5s 


ELECTRIO RAILWAY MOTORS ; their Construction, Operation, 
and Maintenance. By Nelson W. Perry. 48. 6d. 


ELECTRIC STREET RAILWAYS. Dy Prof. E. J. Houston, Ph.D. 
and A. E. Kennelly, D.Sc. 4s. 61, 


AMERICAN ELECTRIC STREET RAILWAYS ; their Construc- 
tion and Equipment. By Killingworth Hedges. 10s. 6d. 


ELEOTRIC RAILWAY ENGINEERING. By Edward Trevert. 8s. 


TABLES AND FORMUL/E FOR ELECTRIC STREET RAIL- 
WAY ENGINEERS: By E. A. Merrill. 4s, 6d. 


LES TRAMWAYS ELECTRIQUES. Ву H. Maréchal 78. 


ELECTRIC WIRING PUBLICATIONS. — - 


COMPREHENSIVE INTERNATIONAL WIRE TABLES FOR 
ELECTRIC CONDUCTORS. By W. S. Boult. 6s., post free. 

STANDARD WIRING FOR ELECTRIC LIGHT AND POWER. 
By en C. Cushing, junr., A.M.Amer.I,E. Limp leather, pocket] size, 4s. ed; 
post free. 

INCANDESCENT WIRING HANDBOOK, WITH TABLES. 
By F. B. Badt. 4s. 6d. 

HOW TO WIRE BUILDINGS. By Augustus Noll. 6s. 

„ TABLES FOR ELECTRIC WIREMEN. By Charles 

av 8. 

ELECTRIC WIRING. For the use of Architects, Underwriters апа 

tho Owners of Buildings. Dy Russell Robb, 168. 


WOODHOUSE AND RAWSON WIRING TABLES. 
paper 1s., post free. 


UNIVERSAL WIRING COMPUTER. By Carl Heriag. 5e. 


MAY’S TABLE OF ELECTRIO CONDUCTORS. For official 
nse, printed on cardboard, with metal edges and suspender. Price 2s., post 
пе 26 a For the pocket, mouutsd on linen, in strong case, 2s. 6d., post 

ree 2s, 8d. 

WIRING SLIDE RULE (Trotter's Patent) For tlie pocket: Price 
2s. 6d., post free 2s. 7d. 


THE PHCOSNIX FIRE OFFICE RULES FOR ELECTRIO 
LIGHT INSTALLATIONS AND ELECTRICAL POWER INSTALLA- 
TIONS. By Musgrave Heaphy, C.E. Twenty-fourth edition, 8vo, sewed. 64. 


Price, 


WORKS ON RONTGEN RAYS, PHOTOGRAPHY, & 


ROENTGEN RAYS, AND THE PHENOMENA OF THE 
CATHODE AND ANODE, By E. P. Thompson and W. A. Anthony. 7s. €d. 

SCIENCE AND PRACTICE OF PHOTOGRAPHY. By Chapman 
Jones, F.C.S. New Edition, paper 3s , cloth 4s. 

INDUCTION COILS AND COIL MAKING Ву F. C. Allsop: 
New Edition, За. 6d. 

INSTRUCTION IN PHOTOGRAPHY. By Capt. W. de W. Abney, 
F. R. S. 9th Edition, 4s. 

PRACTICAL RADIOGRAPHY. Ву H. S. Ward. 18. 6d. 


PHOTOGRAPHY, ARTISTIC AND SCIENTIFIC. 
and A. B, Chatwood. Fully illustrated, 11s. 

PHOTOGRAPHY FOR AMATEURS. By 
Cloth, 1s. Cd. 

PROCESSES OF PURE PHOTOGRAPHY. By W. K. Burton ard 
A. Pringle. 53. 

THE FIRST PRINCIPLES OF PHOTOGRAPHY. By Clement 
J. Leaper, F.C. S. 68. 

ENCYCLOPZEDIA OF PHOTOGRAPHY. Ву W. E. Woodbury. 8s. 


By R. Johnson 
T. C. Hepworth. 


MOTOR CAR LITERATURE. 


MECHANICAL ROAD CARRIAGES: 
Lectures. By W. Worby Beaumont, M. I. C. E. 18. 


NOTES ON MOTOR CARRIAGES. By J. H. Knight. 2s, 


A Course of Cantor 


AUTO CARS. By D. Farman. 


Translated from the French by 
L. Serriallier, Crown 8vo. 6s. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


“THE RLRCTRICIAN " PRINTING & PUBLISHING COMPANY, Ltd., Salisbury Court, Fleet Street, B.C. 
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for this condemnation. Mr. Quin states that it is especially for 
localising faults in short lengths of heavy mains that the loop 
method proves deceptive, since the resistance of the cable is 
measured directly or indirectly.” We are sorry to have to 
disagree with this dictum, but it is just in such a case, where the 
ends of the main are not far apart and the cable is of the same 
section throughout, that the loop method may be used with 
special advantage. The connections can be made so that the 
resistances of the main and of the contacts are not measured 
directly or indirectly, and the only effect of the low cable 
resistance is that it is preferable to send а few amperes of 
current through it. The great advantage of the loop method 
is that it can be employed to localise faults of comparatively 
high resistance. Mr. Quin’s experience that ‘faults in lead- 
covered cables are generally of the order of an ohm” should 
have been qualified by the addition of the words “before I 
have discovered their existence." The resistance of faults in 
lead-covered cables usually gradually decreases from several 
thousands of megohms, and it is only in the case of very large 
networks with low insulation resistance that it should be neces- 
sary to neglect a fault until its resistance is as low as an ohm. 

Considering now seriatim the methods recommended in Mr. 

Quin’s Paper, we come first to the suggested use of the 
indicators at the telephone exchange as fault indicators. This 
use originally suggested itself in Berlin, where the telephone 
service is on the single-wire system, and the telephone 
engineers used, in self-defence, to supply their colleagues at 
the central station with early information as to the position 
of faults on the lighting mains. Even if all district managers 
were as complaisant as the telephone engineer at Blackpool, 
the increasing use of metallic telephone circuits will soon pre- 
vent the extended adoption of this method. There are so 
many ways of finding the section of the network in which 
there is a fault, depending on loeal circumstances, that general 
rules for doing this cannot be laid down. То find between 
which feeding point and earth the lowest potential difference 
obtains is perhaps as good as any method if there are a suffi- 
cient number of feeding points, but when doing this it is cer- 
tainly wrong to earth the bus bar at the station. The use of 
fuses in series with the feeders at light loads, suggested by Mr. 
Quin, might give misleading indications if lamps were switched 
on and off on some sections, and we should think that an 
ammeter connected successively in series with each feeder 
would serve the purpose better. The induction method, 
shown in Fig. 8 of the Paper is decidedly the one to be used 
in the first instance, as it entails practically no alterations in 
the connections on the switchboard. A triangular or semi- 
circular search coil placed against the feeder answers the pur- 
pose as well as the ring-shaped one slipped over it, and by 
using a telephone in series with the coil instead of a galva- 
nometer it can be used on alternating systems equally well. 
It may also be mentioned that this method is applicable when- 
ever the differential ammeter system is; in fact, it will usually 
be found more sensitive than the latter, and it is, if anything, 
simpler to apply. 

The part of the Paper calling attention to the defects of the 
induction method, when employed to track down a fault in 
the street, is excellent, and Mr. Quin’s method of overcoming 
these defects by sending currents through the faulty piece of 
main from both ends is very ingenious. It is a pity that it 
necessitates such a large current through the fault. The dis- 
advantage of having to disconnect all other mains in the same 
conduit might, perhaps, be got over by testing at times of 
light-load to a false zero." The ‘discord buzzer,” although 
it diminishes the current required, must considerably lessen 
the accuracy of the method, as it necessitates listening for a 


maximum discord instead of simply balancing to zero. 


It has 
in this way & similar fault to that of the ordinary telephone 
method. 

We hope that next year's meeting will bring forth some 
more accounts of practical experience in the maintenance of 
supply networks, and that, following Mr. Quiw's lead, other 
station engineers will be encouraged to give some accounts of 
their experience of faults and failures, instead of hushing them 
up. Mr. Quiw's endeavours to kindle an interest in, and throw 
light on, the details of fault-finding do not deserve io end in 
smoke, even though there be columnas of it. 


REVIEWS. 
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The Elements of Electro- Chemistry (treated experimentally). By 
Dr. Ковевт LU PKE. Translated from the 2nd edition by M. Pattison 
. Muir, M.A. (London: H. Grevel and Co.) 


At & time when science is associated in most minds with 
the whirl of machinery or the interweaving of mystic and 
endlessly complicated electrical or mechanical processes, it is, 
to say the very least of it, refreshing to see a book so simple 
and yet so deeply interesting. The fast growing want of a 
quick and accurate system of chemical analysis is attracting 
electro-chemists from all sides, and now that it is seen how 
successfully the two branches of physics can be combined, it 
becomes all the more necessary that studenis should have а 
means of ascertaining something of the fundamentals of this 
subject. The storage battery and the numerous practical 
electro-chemical processes for gold extraction, for the purifi- 
cation of metals and so forth, are the results of work in this 
direction. 

‘But as to the book itself—it is laid out with great skill and 
care, and arranged with the evident intention of bringing 
together а connected account of recent progress in electro- 
chemistry. Each of thé three parts into which the book 
is divided is prefixed by a short account of what is to be 
found there, and this plan strikes us as being thoroughly 
useful and painstaking. At the same time, however, the first 
chapter seems a little out of place, and the work may be strictly 
said to begin on p. 82, for in the second chapter the author 
makes Faraday's law” the starting point, and from that 
onward the facts and deductions are unfolded with careful 
sequence. On p. 85, and, in fact, in the early part of this 
same chapter, there appears nevertheless to be some difficulty 
in explaining what is meant by the term ““ electro-chemical 
equivalent.“ Nor do we approve of the use of the expression, 
intensity of a current” when the recognised term “current 
density is ready-made and answers the purpose. There is 
an innate connection in some mindg between the intensity and 
the potentiality of an electrical quantity. Then, again, to 
invariably use т for electrical potential difference is to intro- 
duce a symbol which the student will not find used in this 
connection in the standard English works on electricity. 

The partly theoretical and partly practical work of Faraday, 
Helmholtz and others upon the ionisation of solutions, referred 
to in Chap. IL, leads on naturally enough to an account 
of Hittorfs “ Transport Numbers," and Hittorf’s equation, 
(1— Сте u/v, із then fully explained and illustrated. The 
consideration of this and of the expression А — u--v, due to 
Kohlrausch, where и and v are the migration velocities of the 
ions in the electrolytic cell and A is the maximum molecular 
conductivity, is made the introduction to serious reasoning 
upon the molecular actions in ionised solutions. The author 
then plunges into the very midst. of dissociation theories, and, 
owing to the clearness of preceding chapters, the fifth will not 
be found difficult to follow. 

We now begin Part II. by reading the little special preface. 
It is headed, The Theory of Solutions of Van't Hoff" (the 
student will soon learn that Van't Hoff is a man and not a 
salt) and in the first chapter, besides the reference to 
recognised methods of experimenting, one is brought face to 
face with the great result, so far, of all these investigations, 
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namely, that gaseous and osmotic pressures obey the same laws, 
to such an extent indeed that the general equation expressing 
the relation between pressure, volume and temperature is the 
same for both. Raoult is next cited in verification of Van't 
Hoff's work, and so far the whole matter is brought up to date. 
The concluding portion of Part IT. is devoted to putting in a 
different way a good deal of what has gone before, and in 
bringing to the front fresh experimental evidence. 

A summary is introduced at this point which fixes the 
idea that “it is a natural law that substances in solution 
exert the same pressure, as osmotic pressure, as that which 
they would manifest were they to occupy, as gases, the same 
volume at the same temperature; consequently, Avogadro's 
law may be applied to substances in solution "—an important 
conclusion. 

The general heading of Part III. is Osmotic Theory of the 
Current of Galvanic Cells," and it deals with the electro-chemical 
actions which take place in various forms of electric cells. A 
feature of this part of the work is undoubtedly a chapter. upon 
the ‘energetics ” of galvanic elements, to which the last few 
pages are devoted. 

Besides the systematic division of the book into parts, with 
separate short introductions to each, and also into chapters, 
there is an excellent table of contents at the beginning of the 
volume and an index at the end; nor should we omit to men- 
tion that the illustrations are clear and the printing good. 
The progress of electro-chemical theories and the development 
of experimental methods during the last 20 years is lucidly 
and co-ordinately placed before the reader, and Prof. Liipke’s 
book cannot fail to be of considerable help to the student of 
electro-chemistry as an introduction to larger and more com- 
prehensive works upon that subject. 


Vocabulaire Technique. Frangais-Allemand et Allemand-Francais. 
By Dr. Е. G. WznsHovEN. Second edition. Leipsic: F. A. 
Brockhaus. 

This little work is a vocabulary and not a dictionary. Its 
prime object is educational; its aim is to teach the French 
student of German or the German student of French those 
scientific and technical words and expressions which are met 
with in every-day life. The arrangement is according to the 
subject matter and is not alphabetical, but а good alphabetical 
index in both languages is to be found at the end of the book, 
80 that the page on which the required word is can be turned 
to at once, Although the renderings are mostly accurate, we 
notice some erroneous, or at any rate obsolete, expressions in 
the German. Thus, switch, which is certainly ‘‘ interrup- 
teur in French, as stated, is seldom called ** Interruptor ” in 
German. On the other hand, armoured cable is not referred 
to as “ geschützt in German, nor the armouring as Schutz- 
vorriehtung "; the words ‘‘armirt” and *''Armirung" are 
almost invariably used. Again, France is the only country 
that has retained the word “ intensité when referring to the 
value of a current. The German equivalent is Strom- 
stärke ” and not Intensität.“ The chapter on chemistry 
appears good and fairly complete. It begins with general 
ideas, such as les actions chimiques modifient la nature 
intime des corps; elles donnent lieu à un changement complet 
et durable de leurs propriétés," and the last word is, at any 
rate, significant to the German student—'* Brauerei." 


THE TELEPHONE SYSTEM OF THE UNITED 
KINGDOM.* 


BY F. CHARLES RAPHAEL. 


III. —AprARATUS now IN Use. 


(а). Subscribers Instruments. 

The subscriber now has the choice of two types of instru- 
ment, the wall pattern and the table or pedestal pattern. The 
wall pattern set consists of a Deckert microphone, a two-pole 
Bell receiver hung on a switch hook, an extra receiver usually 
of the Ader pattern, а magneto generator and a polarised 
magneto call bel. There is also an induction coil on each 


* All RightsReserved, For Articles I. & II. seo The Electrician, July 2& 9,1897, 


instrument and a two-cell battery cell, either of the agglomerate 
block Leclanché type or dry. А lightning arrester 18 fitted on 
the window terminals where the lines enter the house. | 

As mentioned in article I.,* Blake transmitters are still 
used on some single wire circuits, but it is the Deckert (or 
* Hunningscone’’) pattern that is now chiefly given to sub- 
scribers. The construction of the latter is shown in Fig. 9. 
It is usually fitted into a Blake case. The diaphragm is con- 
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Кто. 9.—Deckert Transmitter. Half-size. 


nected to one terminal and a carbon block moulded as shown 
in Fig. 10 forms the other electrode, taking the place of the 
carbon button in the Blake instrument. The interstices in 
the block are packed with granular carbon. It is placed so 
that the pyramids are in horizontal lines, and then it is seen 
that the junctions of the bases of the pyramids in one row 
are vertically above the middle joints of the bases of those in 
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Fic. 10.—Carbon Block used in Deckert Transmitter. 


the next row. This arrangement tends to prevent the carbon 
granules from packing or falling to the bottom of the trans- 
mitter. The apices of the pyramids are tipped with tufts of 
cotton wool or silk to prevent the diaphragm from making 
contact with the block itself when vibrating, instead of through 
the carbon granules. | 

Although there are still some instruments in use which are 
fitted with single-pole bell receivers differing from the original 


Fic. 11.—Bell Two-Pole Receiver. 


Half-size, 


pattern chiefly in their having ebonite instead of wooden cases, 
most of the receivers now in use are of the two-pole bell 
pattern illustrated in Fig. 11. 16 consists of an elongated 
horseshoe permanent magnet fitted with soft iron pole-pieces 
which hold the coils. The whole is enclosed in an ebonite 
case. A screw at the end between the terminals holds the 
megnet in position. | 


* See The Electrician, page 509, Fig. 6. 


THE ELECTRICIAN, JULY 30, 1897. 


449 


The Ader receiver is shown in Fig. 12, which represents a 
section of the instrument, and a plan with the mouthpiece, 
cover and diaphragm removed. It consists of a ring-shaped 
permanent magnet, to which are screwed L-shaped pieces 
of soft iron, P P. The two coils C C connected in series are 
fixed on these pole-pieces. The diaphragm is clamped round 


PLAN WITH COVER REMOVED 
. Fic. 12.— Ader Receiver. Half-size. 


the rim only. The ebonite ear-piece M is screwed on to the 
cover, there being & gin. hole in the centre of the cover to 
correspond with a hole of the same size in the ear-piece. Let 
in to the cover, so as to face the diaphragm on the opposite 
side to the pole-pieces, is an iron ring R, 2" diameter. This 
ring has the effect of improving the magnetic circuit and in- 
creasing the strength of the magnetic field in which the dia- 
phragm moves. Ader gives this ring the name of sur-excztateur. 


2. 


A, Brass Spring surrounded 
- -with flannel. : 


B, Carbon Block ; interstices 
packed with granular . 
carbon. 


C, Vulcanite Mouthpiece. 
D, Flannel. 

E, Varnished Gauze. . 
F, Blotting Paper. 

G, Diaphragm. 


On the table sets a ''microtelephone" of the Ericsson 
pattern is used. This is simply a microphone and receiver 
combined, as shown in Fig. 18. In this figure the trans- 
mitter is shown in section. It differs from the Deckert trans- 
mitter in that the carbon block is mapped out in concentric 
. ridges instead of pyramids. The receiver resembles an Ader 
with the sur-excitateur omitted. The spring S in the handle 


is a switch in the microphone circuit. 


When it is released 
the microphone is disconnected from the battery. 

The generator used in subscribers’ sets has a Siemens’ 
shuttle armature, which is revolved between the poles of a 
set of (usually three) horse-shoe permanent magnets. It is 
arranged so that when at rest it is short-circuited. When 
the handle is being turned this contact is broken, but the bell, 
which is permanently in series with the generator, is short- 
circuited. This is effected by spring C (Fig. 14). The pro- 
jection F at the end of the motor spindle is insulated from the 
latter and makes contact continuously with the lower part of 
spring C. F is one of the terminals of the generator arma- 
ture. The other terminal of the armature is connected to the 
spindle. This terminal is permanently connected to one of 
the lines L, at the point G. When the generator handle is at 
rest, the top end of C presses against the projection of the 
handle axle and thus short-cirouits the generator. The action 
of turning the handle brings a cam H into action, which draws 
back the axle from C, allowing C to press against the contact 
point J and thus to short-circuit the bell. 


Microphone [[) 


Fic, 14.— Connections in Subscriber's Instrument. 


Every subscriber’s instrument is also provided with an 
induction coil, whose primary winding has a resistance of one 
ohm, the transformation ratio being 25: 1. Until recently 
coils with lower primary resistance and much higher trans- 
formation ratio were used, the resistance of the primary 
and secondary windings being 0°5 and 250 ohms respectively. 
The circuits are shown diagrammatically in Fig. 14. The 
primary or microphone circuit is as follows: From Ше 
spring K on the right-hand side of the switch-hook to 
the terminal P,, thence through the battery microphone 
and the primary of the induction coil to P,. Р, is con- 
nected by way of Б, to the switch-hook through the 
spring D. When the receiver is hanging on the hook, the 
microphone circuit is therefore open at К, but when the 
recelver is removed, the hook makes contact, with K, and the 
local circuit is complete. 

The line circuit is as follows: From the line to the ter- 
minal Li, thence to T, T, and through the two receivers (which 
are connected to T, Т,, T, T,) in parallel to S,, then through 
secondary of the induction coil to 8, from here by way of P, 
to the bell at N, through the bell and down to the generator 
at the lower end of the spring C, out at G and back to L.. 
As already explained, when the handle of the generator is at 
rest its armature is short-circuited, and while the handle is 
being turned the bell is short-circuited. Further, so long as 
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the receiver is hanging on the hook, the fact of the spring А 
making connection with the switch-hook short-circuits the 
receiver and secondary circuit from T, to S1. Again, when 
the receiver is removed from the hook D and M are connected 
together, and the bell and generator portion of the circuit is 
short-circuited, as S, is then connected directly to L, through 
D and M. The terminals D, and B, are connected to the ends 
of the bell coil; they are for connecting an extension bell in 
parallel with the bell on the instrument. The serrated light- 
ning protector is also shown diagramatically in ihe figure. 
The bells are polarised magneto bells of very simple con- 
struction. The coils shown in Fig. 14 contain soft iron cores, 
which are both magnetised with the same polarity by а 
permanent magnet, at the other end of which the armature Ң 
is pivoted. (This magnet is not shown in the diagram.) 
The coils are so wound that the current alternately neutralises 
and strengthens the magnetism of one core, while it 
strengthens and neutralises the magnetisation of the other. 


(b). Switchboards for Small Exchanges. 


The simplest form of switchboard in use at present is the 
* single cord" board which is used for small exchanges with 
up to 80 lines. There is a hole or “spring jack for each 


Fic. 15.—Five-Point Jack and Two-Way Plug. Half-size. 


subscriber, as well as a plug and an indicator. The type of 
spring jack used for these boards is made up of four flat brass 
springs, and it and its plug are shown half-size on Figs. 15 
and 16. When the plug is not in, the indicator is directly 
connected to the line. When the plug is inserted, as in 
Fig. 16, the two line springs are forced outwards away from 
the indicator contacts, the longer of these springs making 
contact with sleeve of the plug, the shorter spring with the tip. 
Both the sleeve and tip of the plug are of brass and they are 
insulated from one another by a tube of vulcanite, shown 
black in Fig. 15. The connection to the barrel of the jack 
seen on Figs. 15 and 16, is only brought into use on 


Fic. 16..—Five-Point Jack with Plug Inserted. 


« multiple ” boards. This will be explained presently. Each 
pair of subseriber's lines are connected to the body and tip of 
their corresponding plug. On receiving a call the operator at 
the exchange puts the ** service ” plug, i. e., the plug connected 
to her instrument, into the calling subscriber’s switch-hole, at 
the same time taking up the subscriber’s plug ready to connect 
it to the number with whom he wishes to communicate. On 
hearing the number, she places the calling subscriber’s plug 
into the corresponding switch-hole, depresses her ringing key 
or gives a turn to her magneto, and finally takes out her plug, 
leaving the two subscribers through. The calling subscriber’s 
switch-hole not being plugged, his indicator remains shunted 
across the lines, so that the operator can see when the 
subscribers ring off. 

This type of switchboard is not found suitable for a greater 
number of subscribers than 30, as the necessity of having both 
а plug and jack for each subscriber would make it unmanage- 
able. Double-cord non-multiple boards are then used for 
exchanges up to 200 subscribers. Each board is usually con- 
structed for 50 lines. Fig. 17 is a drawing of the standard 
pattern fifty-line board used by the National Telephone 
Company. The subscribers’ lines are each connected to a jack 
similar to the one shown in Fig. 15. The operator has a 
number of pairs of plugs before her, each connected to her set 


of instruments through a switching device called a listening 
key, an indicator of high resistance termed a ring-off indicator 
being connected as а shunt across each pair of plugs. Опа 
subscriber’s indicator falling the operator places one of the 
plugs in the corresponding jack and ascertains what number 
he wants. If the number is disengaged she places the other 
plug in the jack, rings up, and then, by means of the listening 
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ELEVATION SECTION 
Га. 17.—Fifty-line Double-cord Switchboard. 
key, switches her instrument out, but leaves the ring-off 


indicator shunted across the lines. The operator’s set will be 
described in detail presently. 


— — — ——— ee, 


Electrical Progress in Japan. — A correspondent writes: 
Since my last letter to you in October a number of small 
new electric light companies have been started, but as far as 
the lighting business is concerned this does not appear to pay 
very well with most of the companies, only about half. a-dozen 
of which are supplying current for lighting in increasing 
quantities and with reasonable profits. Some of these com- 
panies are paying 10 per cent. dividend. Several mines in 
Japan are endeavouring to get their power transmitted from 
distances of from five to seven miles, using 2,000 to 3, 000 
volts, and utilising where possible water power. The Hiro- 
shima Water Electric Power Company is going to put down at 
first three 250 kilowatt tri-phase generators with step-up and 
step-down transformers. This Hiroshima plant will be the 
first Japanese long-distance power transmission scheme 
involving a 10,000 volt circuit. The Japanese Government has 
during the past year been busily engaged in extending tele- 
phone exchanges and in starting long-distance telephony. 
Solid back transmitters, branching multiple switchboards, and 
Patterson telephone cables, are now coming in, mostly from 
Europe, and in the early part of next year I understand the 
Government wil be in a position to open several new" 
exchanges with new instruments and switchboards.” 
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PARLIAMENTARY INTELLIGENCE. 


THE HOLBORN ELECTRIC SUPPLY. 


Yesterday (Thursday) a Select Committee of the Hoase of Commons, 
gonsisting of Mr. A. Hargreaves Brown (Chairman), Mr. P. J. Power, 
Mr. C. J. Murray and Mr. Ernest Flower, had under consideration the 
County of London (Northern Extension) Electric Lighting Order, granted 
by the Board of Trade to the County of London and Brush Provincial 
Electric Lighting Company, in respect of a portion of the district of the 
Holborn District Board of Works, and of the Liberty of the Charterhouse, 
and of a portion of the Parish of St. Leonard's, Shoreditch. Mr. Pember, Q. C., 
and Mr. Shaw appeared for the promoters ; and Mr. Balfour Drowne, Q.C., 
апа Mr. Moon represented the sole petitioners in opposition, the 
Metropolitan Electric Supply Company. 

Mr. PEMBER, in opening, said this was an Act for the confirmation, in 
the ordinary way, of a Provisional Order, which had been granted by the 
Board of Trade to the County of London and Brush Provincial Electric Light- 
ing Co. That Company got an Order in 1892 for lighting a certain dis- 
trict, and they now sought for an extension of the district into two other 
districts—one a portion of that of the Metropolitan Company, the other 
being in the Liberty of the Charterhouse. The Company covering tbis 
latter district offered no opposition. The opposition of the Metropolitan 
Company was entirely confined to the point of competition. The electric 
lighting companies might roughly be divided into companies supplying on 
the direct and those supplying on the alternating system. In 1889, shortly 
after the last great Electric Lighting Act was passed, which Act made the terms 
for the supply of electricity very much easier, a large number of Provisional 
Orders wereapplied for to light various parts of London. An investigation was 
held, under the auspices of the Board of Trade, by Major Marindin to con- 
sider these applications. "There were severalapplications from companies to 
supply the same district, and the question of competition was gone into ; 
and Major Marindin, with considerable wisdom, decided that, although com- 
petition was a good thing, be would only allow it at present, at all events, 
between one company on the direct and опе оп the alternating system. It 
so happened that two companies on one system applied to supply the 
present district of the Metropolitan Company, and this Company were 
eventually given the Order, Major Marindin expressly leaving it open for 
an Order to be given hereafter for the supply of the district by another 
company on the other system. The promoters had got the assent of 
the local authority, the Board of Trade, and the sanction of the House to 
the present application, so that all that was now wanted was the sanction 
of the present Committee for the Provisional Order to become law. 
Counsel went on to quote the Act of 1888 to show that the granting of 
authority to any undertakers to supply electricity within any area, 
whether granted by licence or by means of a Provisional Order, should 
not in any way hinder or restrict the granting of a licence or Pro- 
visional Order to the local authority, or to any other person or 
company within tbe same area. If the Metropolitan Company were 
to succeed in their opposition would they not be hindering and 
restricting the grant of a Provisional Order in the strongest possible 
manner? Counsel also quoted Major Marindin's report to show that 
competition in the abstract was desirable. He then referred to the 
statements made by counsel representing the electric lighting companies 
at the time of the granting of the Provisional Order, to the effect that 
none of them feared competition. It was nothing but a simple accident 
that at the time the Metropolitan Company applied for the Order in 
respect of their present area, a company supplying on the other system 
did not also apply for the same district, in which case power would pro- 
bably have been given to both. As to the petition, he said that the whole 
of it was built up on the idea that the Metropolitan were granted a 
monopoly, which was entirely erroneous. Counsel went through the 
allegations, asserting that the petitioners improperly alluded to all the 
obligations laid upon them (the petitioners) as if they were special to this 
particular company, whereas these obligations were nothing more tban the 
ordinary obligations laid upon all companies granted Orders. One allegation 
was that the most profitable part of the petitioners’ district had been selected; 
but, counsel added, admitting the allegations, would they be any better off 
if promoters competed in the lean part of their district as well as the rich 
part? Then they objected to the breaking up of the roads—which was 
simply a matter for the local authority—and said their wires might be 
interfered with—which was fully covered by protective clauses. In con- 
clusion, be said the present action of the Metropolitan Company was 
nothing more nor less than an attempt, now made for the fourth time, to 
reverse tlie whole principle upon which Parliament and the Board of Trade 
had hitherto gone in regard to competition, and also to reverse а state- 
ment which the Metropolitan Company itself made with regard to compe- 
tition, and on the strength of which, in part, the Order was granted them. 

Mr. MATTHEW HALE, solicitor and clerk to the Holborn District 
Board of Works, whose district forms part of the existing district of the 
Metropolitan Company, gave evidence as to the Board having sanctioned 
the present application, and as to its officers being directed to give assis- 
tance to the promoting company. 

Cross-examined : The Board considered that the presence of a new 
company would be likely to cause а reduction in price and an im- 
provement in the light. The light was not good at present, and the 
real ground of the Board supporting the promoters was to obtain a better 
light. The Board did not ask for a revision of the Metropolitan Company's 
prices at the end of seven years from the time of granting the Order as 
they might have done, He knew an authority bad power to purchase the 
plant and maios of au electric company in its district at the end of 42 
yeara, but he had not considered what the Holborn Board would do if they 
wished to purchase, eupposing there were two companies; whether they 
would purchase both, or purchase one and work it against the other, The 
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Board had recently received further notices from the promotors and from 
the Charing Cross Company in respect to the west section of Holborn, iu 
which locality the Metropolitan were already supplying. 

Mr. LEWIS Н. ISAACS, architect, surveyor and engineer, who said he 
was surveyor to the Holborn District Board of Works, gave evsrbborative 
evidence. It was a fact that the Metropolitan Company bad not laid mains 
in all the streets that had been scheduled as compulsory, aud in which 
mains should have been laid within two years from the granting of the Oader. 

Cross-examined : The Board of Works did not make this latter fact a 
grievance, 

Mr. WILLIAM GIBSON, Managing Director of the Otis Elevation Com- 
pany, said the motive power used for his lifts was hydraulic or electric, the 
latter being much the cheaper. But only the direct current could be used. 
The district in question was one where there would be a demand for 
elevatora if there were a direct current available. 

Cross-examined : He did not know that the whole of the machinery of 
the promoting company was for the production of the alternating current, 
nor that the Metropolitan Company were ready to supply on the direct 
current at once. 

Mr. PEMBER at this point informed the Committee that there was a 
clause in the promoters’ Order that they should never supply in the p ro- 
posed new district on any other than the direct current, save with the 
consent of the Board of Trade. 

Mr. A. J. LAWSON, cross-examined, said the promoters were getting their 
direct current from another company. Previous to July 1 the charge in 
the promoters’ district was 8d. per Board of Trade unit, the Metropolitan 
Company’s charge in the proposed new area being 5d. The works of the 
promoters were laid down fer the production of both the aiternating and 
direct current. All the machinery in the works at present was designed 
for the production of an alternating current ; but the machinery now on 
order, and which would be delivered in September, was for the production 
ofa direct current. Separate mains had been laid down by the promoters 
ready for the direct current cables to be pulledin. The voltage of the 
direct current proposed by the promoters would be 500, which could be 
halved. That current could not be transformed in a street transformer. 

Mr. JAMES SWINBURNE said that in his opinion it would be advan- 
tageous for the consumers that the two companies should be set to work in 
this district. 

Cross-examined : He could not гау there were any lamps that could use 
а current of 250 volts. He did not know that in every district where 
there was competition there was an agreement between the companies. 
He could not say the use of alternating power for motors was not practi- 
cable, but it could not be so used commercially. 

This closed the case for the promoters. 

Mr. FRANK BAILEY, engineering director of the Metropolitan Electric 
Supply Company, said the Company paid a dividend of 23 per cent. in 1891, 
and it had risen steadily to 5 per cent., so that the Company had been 
slowly advancing. They had had to work very hard to get their present 
customers, because the public held aloof at first. "The result was that now 
the businees was beginning to рау. It would be unfair for another 
company to step in now, more especially as the part tbe County of London 
Company proposed to serve was the most lucrative part. The 
Company had received no applications for supply which they had not com- 
plied with; it was absolutely false to say an application had been made 
for John.street. In his opinion the alternating current could be used 
for both large and small motors. Regarding the current of 250 volts, he 
should not like to introduce it into a house ; it could only be traneformed 
by rotary transformers, which would be very costly. It was not practi- 
cable to supply the direct current at such a pressure. 

Cross-examined : He agreed that there were several cases where com- 
panies were competing in the same district and paying large dividends. 
Asked to point out anythivg peculiar in the position of the Metropolitan 
Company as distinguished from others, which would render it improper to 
subject it to competition, he said it seemed very unfair that the Company 
having built up the business, а new company should apply for power over 
a select portion of that district. The promoters should take the whole if 
any, because the taking of the bad as wellas the good would cause the 
promoters to expend capital as the Metropolitan had had to spend it, 
and thus tend to force the former company to charge the same rates as the 
latter. Moreover, competition instituted in 1897 ought scarcely to apply 
to works commenced in 1889, unless some compensation were given in 
respect to the earlier works of the first company. 

The CHAIRMAN intimated that the Committee did not think the com- 
plaints made in respect of the light very serious, and counsel might there- 
fore dismiss that point. 

Mr. MOON said the Board of Tradereport recommended competition for 
the limited purpose of enabling those who required electricity for motive 
powcr, as well as those who required electricity for lighting purposes, to 
get it. And if there were a demand proved for the motive power in the 
district, and if the Metropolitan Company were unable or unwilling to give 
it, there would be no objection to the promoters coming in ; but he con- 
tended that that was not the case. The alternating current they were now 
told was perfectly adaptable for motors, both large and small, aud inoreover 
the alternating current could be purchased, as was done by the Chelsea 
Company, and transformed into the direct current. It was surely hard 
that after a company had undertaken an expenditure, which, at 
the time, was very hazardous-—carried out stringent conditions 
and nursed up its business—that then another company should be 
alowed to step in at a capital expenditure of far less than that of the 
original company. If another company was to come in at all it should 
not be until the first company had reaped some benefit. He asserted that 
the Company had done its duty, and on the question of price said there 
was nothing to show that the County of London Company would supply 
at a lower rate than the Metropolitan Company was now doing. In con- 
clusion, counsel said that if Mr. Pember had shown that the Metropolitan 
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Company were not doing their duty, or that the County of London Com- | maximum exciting force is only 5,400 ampere-turns for each 


ра у was doing something which the Metropolitan Company could not do, 


then he should agree that the Committee should pass the Bill, but 
inasmuch as Mr. Pember had not done that he held tbat none of the con- 
ditions on which competition ought to be permitted had been fulfilled. 
- "The room was then cleared, Mr. Pember not being called on for reply. 

On the re-admission of the public, the CHAIRMAN eaid the Committee 
found the preamble proved. 


CORRESPONDENCE. 


— 
THOMPSON-RYAN DYNAMOS. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: I have been very much interested in the discussion 
on the subject of smell air-gaps which was brought out by 
Mr. Mordey's recent Paper on dynamos (sce The Electrician, 
May 28 and June 4). As reference was made several times 
in this Paper and its discussion to the work done in this line 
by Prof. Ryan and myself (see The Electrician, Vol. XXXIV., 
April 19, 1895, p. 765), I thought it might be interesting to 
some of your readers to know what progress has been made in 
the commercial development of our improvements, especially 
in view of the fact that the impression seems to prevail in 
England that while these principles are very pretty in theory 
they are likely to fail in practice. 

It is now about two years since the first Thompson-Hyan 
dynamos were installed for actual regular service. Since that 
time about 75 of these machines have been manufactured and 
are now in active use. The aggregate capacity of the machines 
thus far manufactured is considerably more than 5,000 kilo- 
watts, rather more than half of the machines being direct 
connected to horizontal steam engines. This list embraces 
no less than 25 distinct sizes of machines, ranging from 10 
kilowatts up to 200, for both belted and direct-connected 
machines, and of voltages from 80 to 550. These machines 
have been remarkably suecessful in operation, particularly in 
the larger sizes. 

There are some half dozen of these direct-connected 200- 
kilowatt machines in use for street railway traction, under 
conditions probably as severe as any under which a gene- 
rator is ever required to operate—the traffic being of a 
subumban nature and the load subject to the most sudden 
and violent fluctuations. Some of these machines have been 
in daily use for this latter service for nearly two years, and 
have always given the best of satisfaction. They are per- 
fectly sparkless in operation, as may readily be judged from 
the fact that the commutators have never been trued up 
since they were first started, and that the machines are now 
running with the original carbon brushes which were placed 
in the holders when they were first started nearly two years ago. 
The brushes are absolutely fixed in position, and the machincs 
compound about 5 per cent. 

. The 200-kilowatt generator direct connection has 14 poles, 
and runs at a speed of 180 rovolutions per minute. The 
armature is 45in. in diameter. and has a two-circuit bar wind- 
ing, contained in 100 slots each ‘in. wide by 5jin. deep. 
There are six conductors in each slot, and the winding is of 
the pure wave type, each of the two circuits being perfectly 
distributed over all of the poles. The armature teeth have Т 
heads leaving the tops of the slots open about lin. The air- 
gap on these machines is }in., and is found in practice to be 
ample even for an armature placed directly on the shaft of 
the engine. The fields of this machine are steel castings, 
and the weight of the generator complete is 13,800Íb. 
This gives an output of 14} watts per pound of material, 
which is remarkably high considering the very slow speed at 
which the generator is run. It would, of course, be quite 
impossible to commutate so great a depth of copper and so 
many ampere-turns per slot (1,200 ampere-turns) by any 
ordinary means; yet with our improvements this is accom- 
plished with perfect ease, and the indications are that à much 
greater depth of eopper could be handled with perfect success. 
The magnetic densities used in this machine are much lower 
than those usually employed for the ordinary type, and the 


magnetic circuit. 

The design of these machines all through is such a radical 
departure from the beaten track that I have thought perhaps 
some of your readers might be interested in knowing some- 
thing of their commercial success.— Yours, &е., 

July 14, 1897. MirroN E. Тномрѕом. 


THE THOMSON HYPOTHBESIS. 
TO THE EDITORS OF THE ELECTRICIAN. 

Sms: І am pleased that Mr. Bright has afforded me an 
opportunity to address you again in connection with the sub- 
ject of the change which comes over the molecule of matter 
when under the influence of what we term electric action ; but 
at the same time I think it better just now not to divert atten. 
tion from themain point —which is the dislocation ot the mole- 
cule and the redisposition of its atoms—by the relation of 
anything I may pretend to know in the direction of ‘‘ what 
heat really is." I would rather leave that to Prof. Elihu 
Thomson, seeing that he attributes like effects to heat, which 
I do not. 

It may, however, be pertinent to the question proposed if I 
venture to say a word upon what I think heat is not, and in 
that way lead to the inference that it is not heat that effects 
said change in the molecule, under the -specified conditions. 
In my opinion heat is not that commodity or thing that John 
Tyndall must have had in his mind when he considered it 
possible that it could be wasted (** Heat a Mode of Motion,” 
1887, p. 59); to believe which one must climb down from the 
high region of the eternal conservation of all things, and even 
have some doubt on the indestructability of matter or energy 
itself. I, for one, at least, in that case should be inclined to 
ask for information as to what form heat could have presented 


when it became necessary to waste it and desirous of know- 


ing what would be its condition now. The idea of its 
' dispersion ages ago into space’’—as Tyndall tells us—into 
space that we are also told maintains itself ever at “ ab- 
solute zero of temperature, does not satisfy me by any means; 
for, if ever heat was anything, it is somewhere now, as dis- 
persion " does not necessarily imply annihilation. My idea, 
on the contrary, is that heat is not to be considered an existence 
at all; it can only be a perception or indication, and there- 
fore not anything to be got rid of or wasted. In my opinion 
also, the whole matter of so-called radiation of heat requires 
to be overhauled. 

Heat cannot be а “ mode of motion.” I once believed it 
might be so, but that was a long while ago; since which I 
have got to be more practical, and divested myself of the idea 
that motion was a certain jumping, or gyration, per se, or any- 
thing other than the intangible evidence of something din, 
work performed, in fact; and matter must have been the 
vehicle by which that motion was exhibited. It was not difli- 
cult for me, then, to go a little further back and consider that 
matter was called into existence by electric stress, which con- 
tinued in some form in attendance upon it for ever after. 

How the motion of any single atom at the distance of our 
sun, or further, produces a hke motion on an atom upon our 
planet, and how it is felt as heat, or perceived as light, or any- 
thing else, or what heat or light consists of, is another matter 
altogether, and I will not presume to go into it now. Weare 
still waiting an explanation of this upon authority, and it 
is just possible we may not have to wait long either. 

It is a custom with Americans to make use of the words 
„guess and “calculate ” pretty indiscriminately, but Prof. 
Thomson is too modest this time when he suggests he has 
only “ guessed," and therefore ** may be mistaken.” Certainly 
“we need to know more about it," and I hope, in order to 
arrive at this, he and others equally capable will continue to 
go on guessing, that we may get to know something about it 
at last. 

In this direction of guessing I should like to refer to another 
guess, one lately of Prof. J. J. Trowbridge’s—that of the 
breaking down of ether under high electrical stress, when he 
suspects the ether ** becomes & good conductor." You will 
possibly remember, Mr. Editor, a letter I wrote you six months 
ago, which you were good enough to return me as unsuited to 
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our pages, because of its length. In that letter, which I have 
efore me now, I told you how I considered the tail of Donati’s 
comet—which offered us so beautiful an appearance in the 
heavens about 40 years ago—consisted of polarised matter, 
formed by the breaking down of the ether between the head of 
the comet and some other point in the universe, as anode and 
cathode, under the influence of electrical stress, and was 
luminous in consequence. Prof. Trowbridge is on the right 
track with reference to the ether breaking down—for that is 
just what occurred to bring our own solar system into 
existence, but we differ as to the ether becoming a good 
conductor, or a conductor at all. It is only the matter 
formed of the ether which admits of polarisation. Let us all 
go on guessing, and something will come of it at last.— 
Yours, &c., J. W. WILKINS. 
[Mr. Wilkins recommends us all to “ go on guessing.” We 
had thought that this method of making „scientific 
discoveries, so much affected by the ancients, was dead—past 
resurrection. If Mr. Wilkins would only betake himself to 
experimental work instead of to mere guess work, ‘‘some- 
thing would come of it at last." As it is we scean unending 
unedifying vista of barren argumentation, the major portion 
of which could be dispensed with by a few crucial experi- 
тепіз.— Eps. E.] 


THE PENDER MEMORIAL. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: As money investment (see The Electrician, July 16, 
р. 887, and July 28, p. 400), appears to be the important 
point with you rather than official work, I feel sure that 
you would like to have a complete record in The Electrician of 
the late Sir Curtis Lampson’s pecuniary connection with early 
ocean telegraphy, seeing that you have yourselves touched on 
the matter, in a somewhat decided form. 

Lord Kelvin spoke of the Anglo-American " Company as 
well as of the Atlantic” Company. In your “ Note” on 
his letter you confined your remarks to Mr. Lampson’s con- 
nection with the latter. You say his continued association 
with Mr. Pender as a Director of the Atlantic Telegraph 
Company involved absolutely no financial liability on Mr. 
Lampson’s part, that gentleman’s only contribution being the 
£1,000 originally subscribed by him to the capital of the 
Company.“ 

But Mr. Lampson was one of those concerned (with Mr. 
Pender and others) in floating the Anglo" Company for the 
work of 1866. His monetary interest was represented by 
£2,000, though (unlike Mr. Pender) he was not one of the first 
ten who signed their names for £10,000 a-piece, mostly 
directors of the Telegraph Construction and Maintenance 
Company, the contractors. 

As regards the original ** Atlantic " Company, from the full 
and official list of shareholders in my possession it is evident 
that Mr. Lampson bought tiro, rather than one, of the £1,000 
shares. Mr. Field and Mr. J. W. Brett were the gentlemen 
who took up shares to a much higher amount, the former 
** placing "' a certain proportion in the States. 

I trust that my letter is this time within the required limits. 
— Yours, &c., CHARLES Ввіант. 


METER PATENTS. 
TO THE EDITORS OF THE ELEOTRICIAN. 


Sms: The attention of our clients, the British Thomson- 
Houston Company (Limited), has been called to a paragraph 
in your issuc of the 23rd inst. (p. 422) under the heading 
* Meter Patents," which is calculated to do them serious 
injury, and we are instructed to inform you that our clients, 
as the owners of the Thomson wattmeter patents and sole 
vendors of the meters in this country, some weeks ago chal- 
lenged Messrs. Chamberlain and Hookham (Limited), if they 
claimed that our clients’ meter infringed their patent, to test 
the question by at once bringing an action for infringement 
against them. 

Messrs. Chamberlain and Hookham (Limited), instead of 
accepting our clients’ challenge, have preferred to commence 
an action against the Bradford Corporation, which action we 


| tablo.—Yours, &c., 


are instructed to defend, and which we have called upon them 
to prosecute without delay. 

Messrs. Chamberlain апа Hookham (Limited) have appa- 
rently taken this course, with the object of doing our clients’ 
business as much injury as possible, in which object they are 
assisted by the insertion of the ex parte Statement in your last 
issue. 

We have therefore to ask that you will insert this letter in 
your next issue, and refrain from further comment on a 
matter in respect of which legal proceedings are now pending. 
— Yours, &c., AsnuunsT, Morris, Crisp ann Co. 


17, Throgmorton-avenue, London, E.C., July 27, 1897. 


DISTRIBUTING SYSTEMS. 
~ TO THE EDITORS OF THE ELECTRICIAN. 

Sirs: The interesting Paper by Mr. J. R. Blaikie, of 
Bristol, on the above subject, which was read before the 
Municipal Electrical Association on the occasion of the recent 
Convention at Manchester, contains a tabulated statement 
intended to show the kind of mains used by each of the 
electrical undertakings in Great Britain. The statement is 
given under five headings, including both “solid” and 
** drawing-in " systems, but among the latter no mention is 
made of the Doulton conduit. Having regard to the enormous 
extent to which this system has been adopted, its omission 
renders the table referred to so misleading .as to. call for 
correction. This will be obvious from the fact that the 
earthenware conduit is being used as a standard system for 
over 40 undertakings in Great Britain. This figure includes 
cight of the London supply schemes, and in many instances 
the Doulton conduit has been laid throughout the whole area 
of supply. 

We think you will agree with us that a system which has 
proved of such utility, both for metropolitan and provincial 
work, should certainly have found a place in Mr. Blaikie’s 
DourroN anp Co. 


Lambeth, London, S. E., July 26, 1897. 


ELECTRIC HEATING. 
| TO THE EDITORS OF THE ELECTRICIAN. | 

Sirs: I have read with great interest the article on “ The 
Daylight Work of Central Stations," by Mr. T. C. Martin, 
reproduced in your issue of the 23rd inst. The latter part of 
it, in which Mr. Martin advocates electric heating as a means 
for improving the day-load of сеп{та1 stations, is especially 
interesting to me, and on which I should like to make a few 
comments. 

It will be gathered from the latter part of the arlicle, in 
which a number of different applications of electric heating 
are enumerated, that electric heating apparatus has been 
adopted more in places in America, where the energy has 
been generated by isolated plants, апа that its use with energy 
supplied by central stations has not been so great. 

This has until quite recently been the case here also, but 
now that a number of our central stations have reduced the 
course of energy for power purposes to figures little dreamt of 
in America, it will be a matter of surprise if within the next 
few years electric heating is not largely adopted in houses and 
factories supplied from central stations to the same advantage 
that factories with their own power have been able to use it 
up to now. The field open in a city like Bradford, with cheap 
power, in the way of laundry irons, tailors’ irons, &c., &c., 1s 
a large one, and one likely to considerably increase the day, 
load of our central stations within the next few years. | 

It will be surprising if the power-load during the day-time 
of our central stations is not looked upon as being quite as 
important as the night-load, as soon as small factories, shops 
and other manufacturing concerns have learnt how econo- 
mically they can carry on their trades by the adoption of 
electric heating (in its different forms), motors, ke. 

The question of doing all one’s cooking by electricity 1s, 
perhaps, not quite such a strong one in houses already fitted 
with gas ranges, &c., but since a large number of houses, con- 
suming small quantities of energy for heating and cooking 
purposes, have found it amply repay them in comfort, pleasure, 
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convenience and even economy at 6d. per unit, one may 
fully expect that, with current at 8d. and under, not only will 
these smaller applications of heating and cooking be intro- 
duced into almost every house where the light is laid on, 
but also that further applications will be made, which have 
hitherto been too expensive. Mr. Martin has shown that 
electricity at 24d. per unit can be used as cheaply as gas at 
58. per 1,000 cubic feet for cooking entirely by electricity ; this 
means that, with gas at 3s. 6d. per 1,000 cubic feet, we must 
be prepared to supply energy at 1:754. per unit. 

From readings which I have taken in a house where all the 
cooking has been done by gas for a period of three months, 
and then by electricity for a similar period, I am able to 
check Mr. Martin’s comparison, and find that his figures are 
approximately correct. The ratio of the heat units derived 
from electrical encrgy—to the units stored in the fuel—is so 
absurdly low, that as soon as electric heating is undertaken on 
a large scale the expense is considerable unless power can be 
had at a low figure, which until quite recently was not possible 
from our supply stations. 

It should, however, be borne in mind that in undertaking 
electric heating on a large scale one is dealing with the most 
difficult part of the problem, and one whith it is the most 
difficult to show up to advantage. In its smaller applications 
numerous outside advantages come in, which make it easy for 
one to show that even with power at 6d. per unit considerable 
economy is attained. 

If the consumption of energy for heating is to be consider- 
able, and at the same time continuous (or frequent), power 
must be cheap, or else it is not worth touching. We have the 
advantage in this country of the beginning of a cheap supply 
for power purposes, and if a heavy day-load is not the result 
in those districts it will be surprising. No doubt in a year or 
two’s time, when the results of offering power cheaply in this 
country have shown themselves, American practice will follow 
our lead, and by reducing their prices will give electric heating 
and similar applications a chance, which they have certainly 
not yet had.— Yours, &c., ` Ермохр G. Fox. 


Chelmsford, July 26, 1897. 


TRAMWAYS INSTITUTE OF GREAT BRITAIN. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: I observe it is stated in the Press that I have joined 
the Council of this Institute; and I should be glad if you 
would permit me to say that I have never been invited to join 
the Council, I have never consented to do so, and have not 
received any intimation from the Institute, either that my 
name was about to be proposed or that I have been elected 
to the Council.—Yours, &c., E. GARCKE, 


1 and 2, Great Winchester-street, E.C., July 24, 1897. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: In the report of the meeting of this Institute I notice 
my name is included as being one of the Council. I shall be 
glad if you will allow me to state that I have never been 
formally invited to join, neither have I consented to my name 
being proposed.—Yours, &c., STEPHEN SELLON. 


Broadway House, Westminster, London, July 20, 1897. 


KENNINGTON-ROAD BATHS. 


TO THE EDITORS OF THE ELECTRICIAN, 


Sirs: In your issue of July 9 you state that the installation 
of electric light at Kennington-road Baths was carried out 
"under the superintendence of Mr. A. Hessell Tiltman, 
F. R. I. B. A.“ As thero are several points of novelty and 
interest in this installation I feel that in justice to Mr. J. M. G. 
Trezise this statement should be corrected. Mr. Trezise has 
acted throughout as my consulting electrical engincer, and is 
responsible for the whole of the electrical work.—Yours, &c., 


A. HESSELL TILTMAN. 
6, John- street, Bedford-row, London, W. C., July 26, 1897. 


LEGAL INTELLIGENCE. 


ere — 


City of Montreal v. Standard Light and Power Company. 


This case came before the Judicial Committee of the Privy Council, on 
Wednesday, and was an appeal from а judgment of the Court of Queen's 
Bench for Lower Canada affirming a decision of the Superior Court of 
Quebec. The action had reference to the right of the respondent Company 
tolay underground wires in the streets of Montreal. The Company alleged 
that by an Act of tbe Proviucial Legislature they were empowered to lay 
their wires and conduits underground, subject to certain regulations, and 
that, having fa led to obtain from the municipality any directions as to the 
manner of opening the streets, they commenced the works at large expense 
and labour. The municipality interfered with their operations, and 
used force to prevent the execution of the work, thus causing 
much loss and damage, besides involving the Company in heavy expense. 
The municipality alleged that the property in the streets being vested in 
them, the respondents were not entitled to break up the streets without 
their consent, and they were justified in proven une them from making 
and laying down the wires and pipes. The Courts below gave judgment 
in favour of the respondents. At the close of the arguments for the 
appellants, their Lordships intimated that they would take time to con- 
sider their judgment. 


Westminster Electric Supply Corporation v. McCall and 
Macintosh. 


In the Westminster (London) County Court, on Tuesday, an action was 
heard in which the plaintiff Corporation sued for value of electric current 
supplied. From the evidence it appeared that Col. McCall arranged with 
the Corporation to supply him with current at his residence, situate in the 
Corporation’s area of supply, and paid his account from time to time-in the 
ordinary way. In September last year he sublet his place to the defendant 
Macintosh, but failed to notify plaintiffs of this subletting, and they had 
been unable to obtain payment from either party for the current supplied 
during the defendant Macintosh’s tenancy. In giving judgment Judge 
Lumley Smith eaid it was perfectly clear that the plaintiffs were entitled 
to be paid, and he could not understand why the two defendants should 
squabble as to liability. He should settle the matter by giving judgment 
fur the Corporation with costs against Col. McCall, and for Col. McCall for 
a similar amount against Macintosh, the latter to pay all costs in the 
matter. 


Benn v. The Electric and General Investment Company 
(Limited). 

In this appeal action, brought in the Appeal Court on Tuesday, Mr. 
Charles E. Benn, financial agent, sought to recover £10,000 damages from 
the defendant Company for alleged breach of contract. The original 
action was fully reported in The Electrician of June 4 last. The present 
appeal was against a judgment of Mr. Justice Bruce, who held that 
there was no evidence to go to the jury of the allegations contained in the 
statement of claim. The claim was to the effect that in August, 1895, the 
County of London and Brush Provincial Electric Lighting Company, on 
behalf of and with the authority of the defendant Company, agreed to issue 
certain bonds upon receiving a favourable report from the managing 
director of the Company. In Tuesday’s action the question of the authority 
of the secretary of the County of London and Brush Provincial Company to 
enter into contracts on behalf of the Electric and General Investment 
Company was immediately raised, and after a long discussion the Court, 
consisting of the Master of the Rolls and Lord Justices A. L. Smith and 
Rigby, confirmed the finding of Mr Justice Bruce in all particulars, and 
dismissed the appeal with costs. 


Gaskell and Grocott v. Gosling. 


Judgment was delivered in this appeal action in the House of Lords on 
Tuesday by the Lord Chancellor. The several actions in this matter have 
been fully reported in The Electrician (December 6, 1895; February 14 
and April 24, 1896 ; and May 7, 1897). 

The LORD CHANCELLOR, in giving judgment, said that it was clear 
to his mind that this case was covered by Cox v. Hickman” (8 House of 
Lords Cases, 268), and the decision of the Lord Chief Justice, who tried 
the original action without & jury, and gave judgment for the plaintiffs, 
and whose judgment was affirmed by the Court of Appeal (Lord Justice 
Rigby dissenting), must ke reversed. Under all the circumstances his 
Lordship was of opinion that the judgments of the Courts below were 
wrong, and that the present appeal should therefore be allowed, and that 
respondents be made to pay the costs of both actions. The other noble 
and learned Lords concurred, and the judgment of the Court of Appeal 
was accordingly reversed, with costs. 


Electricity in Mining Work.—At the recent meeting of share- 
holders of the Burma Ruby Mines, the Chairman stated that the 
Directors had decided, after careful deliberation and consultation 
with experte, to utilise the water of the Moguk river in the gene- 
ration of electrio current, which they propose to use for pumping 
and lighting purposes. The estimated cost of the necessary plant 
was put at £3,000, which was the annual sum paid for fuel to 
keep their engines going. Electric current would, he said, be very 
cheap and very efficient for pumping. 
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TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 9, Salisbury-court, Fleet- 
& rect, London 

SPECIAL NOTIOE.—The 1897 (fifteenth annual) edition of 
"THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 7s. 6d.; post free, 8s. 3d ; abroad, 9s. 
About 1,300 pages. 

"THE POTENTIOMETER AND ITS ADJUNCT8": A Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Now Ready. 

* LOCALISATION or FauLTS IN Execrrio Licut MarNs."—By Е. С. 
Raphael. Price 5s., post free; abroad, 5s. 6d. Now ready. Prospectus 
on application. 

“SUBMARINE CaBLE-LAYING AND REPAIRING.”—By Н. D. Wilkinson, 
M.I.E.E., &c., fully illustrated; price 12s. 6d. Now ready. 

“THe ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
128. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

‘“ THE ART OF ELECTROLYTIC SEPARATION oF MRTALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

"THE INCANDESCENT LAMP AND ITS MANUFACTURE.”—Thi< book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 

** ELECTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

**PRacTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

‘ Tae ErgCTRIO Arc,”—By Mrs. Ayrton. In the Press. 

“ ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J Elton 
Young. In the Press. 

**ExLectrio Lamps AND ELECT ICO Licutina,” by Prof. J. A. Fleming 
M. A., D. So., F. R. S., is now ready. The book is handsomely bound, an 
full of original illustrations, designs, initials, &c. Price 7s. 6d., post free. 
Prospectus post frae. 

‘“ MOTIVE POWER AND GEARING FOR ELEOTRIOAL MACHINERY.”—By 
E. Tremlett Carter, C.E., M.I.E.E. Now ready. Price 12s. 6d., post 
free; abroad, 13s. 6d. 

Laboratory NOTES AND Fonus.— With the above title we have ready a 
set of 40 El. mentary and Advanced Exercises for use in Electrical Engi- 
neering classes. New Edition now ready. These have been prepared by 
Ur. J. A. Fleming, and will be found of great service to Teachers, Denion- 
strators and Students. The object of this series із the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. €d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
19s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth са. з, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 
A full prospectus sent post free. 

“Тнк WORK or HnTz."—By Dr. O. J. Lodge, with many original 
illustrations. Price 2s. 6d. net. 

* ELgcrai0 Motive PowEn."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. "The book is well 
printed, on good papor, and contains 230 illustrations, Price 10s. 6d., 
post free ; abroad, 11s. 


“The Electrician” Electrical Trades’ Directory and Hand- 
book.—The Publisher of this well-known Blue-Book for the 
electrical trades desires to contradict а rumour which he learns is 
in circulation that the issue of this work is to be discontinued. 
From an advertisement elsewhere it will be seen that a reward of 
£10 is offered to anyone furnishing information which will lead to 
the conviction of those guilty of circulating this false and malicious 
report. The Directory and Handbook for 1898 isalready in course of 
Ет раа and the work will, as usual, be published at the end 
of January. Many new features of interest to the trade will be 
introduced. 

Tenders Invited.—The Corporation of Carlisle invite tenders 
for the supply of (1) Lancashire boilers and mechanical stokers ; 
(2) engines, dynamos, condensers, pumps, &c., steam, exhaust, 
feed and drain pipes ; (3) storage battery ; (4) switchboard for dyna- 
mos and feeders, and boosters and switchboards for batteries and 
boosters ; (5) arc lamps, and (6) feeders, mains and arc lamp leads. 
Some further particulars are given in our advertisement pages, and 
copies of specifications, &c., can be obtained after Wednesday next 
from the City Surveyor (Mr. Henry C. Marks), Fisher-street, Car- 
lisle, or from Dr. A. В. W. Kennedy, 17, Victoria-street, West- 
minster, London, S.W. Tenders must be delivered at the City 
Surveyor's office not later than Thursday, Aug. 12. 

The Vestry of the parish of St. Mary, Islington 
(London), invite tenders for an installation of the electric light 
at the Caledonian-road Baths, Caledonian-road, N. Tenders to Mr. 
W. F. Dewey, Vestry Clerk, Vestry Hall, Upper-street, N., by 
noon of Aug. б. 


Tenders Invited.—The Hackney (London) Guardians invite 
tenders for providing а fire alarm system at the Union Schools at 
Brentwood. Tenders to the Clerk, Hackney Union, Homerton, 
N.E., by Wednesday next. 


—— The Stowmarket District Council invite tenders for 
lighting the district by electricity, gas or oil, from Aug. 15 to 
May 15, 1898. Particulars from and tenders to the Clerk by 31st inst. 


———— The Parish Council of Plympton St. Mary (Devon) 
require tenders for lighting the public streets from Sept. 1 to 
April 30, 1898. Tenders to the Clerk by Aug. 10. 


The British Electric Traction Company require tenders 
for the construction of about eight miles of permanent way of tho 
Oldham, Ashton-under-Lyne, Hyde and district electric tramways. 
Tenders to the Secretary, Mr. C. Walmsley, 1 and 2, Great Win- 
chester-street, E.C., by Aug. 6. 


The Town Council of Port Elizabeth, Cape Colony, 
invite tenders for the electric lighting of the streets and municipal 
buildings of the town in consideration of a concession for the er- 
clusive right of supplying electric current for private purposes, for 
terms of D, 15, 20, 25 or 30 years respectively. "Tenders must be 
delivered to the agents of the Municipality, Messrs. Davis and 
Soper, 54, St. Mary-axe, London, E.C., from whom information can 
be obtained, by Sept. 21. 


— The municipal authorities of Lausanne require tenders 
for the concession for the erection and working of an electricity 
supply station. Particulars from and tenders to le Conseil 
Municipal, Lausanne. Tenders by Sept. 25. | 


The Municipal Council of Moulmein (Burma) аг 
advertising for tenders for street lighting by means of 16-c.p. incan- 
descent electric lamps. | 


Tenders Accepted.—The Paisley Corporation have accepted the 
tender of Messrs. P. and W. Maclellan for the supply of two boiler 
feed-pumps of the Cameron type, at £71 each ; and that of Messrs. 
Walter Macfarlane and Co. for the supply of 61 arc lamp pillars at 
£10. 17s. 6d. each. The contract for the supply of transformers 
has been obtained by the Brush Company. de 


The Wakefield Guardians have accepted tho tender of 
Messrs. Cox Walkers for the supply of an electric lighting plant 
(consisting of combined steam engine and dynamo, belt-driven 
dynamo, motor-dynamo, motor switchboard, storage battery, &o.), 
for lighting the new infirmary. Messrs. F. B. Welch and Co. have 
obtained the contract for wiring, fixing bells and telephones, and 
also for the supply of a vertical steam engine, feed-water heater, 
tank, pumps, pipe work, &c, 


The Exeter Town Council have accepted the tender of 
Messrs. Crompton and Co. for the supply of 32 aro lamps at 
£142 6з. 


The Fowler-Waring Cables Company have obtained а 
contract for the supply of one mile of 25 square inch cable to the 
electricity department of the Glasgow Corporation at £301. Messrs. 
Siemens Brothers and Co. are to supply 2,080 yards of 65 square 
inch armoured cable at £630 per mile, and 0,224 yards of armoured 
cable 5 square inch in sectional area at £515 per mile. The 
Callender Company are to supply three miles of 25 square inch 
lock-coil armoured cable at £340 per mile, and four miles of similar 
cable of 15 square inch sectional area at £250 per mile. | 


Appointments.— Me. D. Owen, B. A., has been appointed 
assistant master of mechanics and physics at the Birminghan 
Municipal Technical School. ; 

Mr. John Newlands, of the Postal Telegraph Depart- 
ment, Edinburgh, has been appointed Comptroller of Telegraphiste 
at Edinburgh, vice Mr. Andrew Gray, retired. 

———— Mr. J. B. Butters, B. So., A. R C. S. of Brighton, and 
the Royal College of Science, has been appointed Science Mister 
at the Accrington Technical School. 

Appointments Vacant.—The Marxets and Fairs Committee of 
the City of Birmingham require a competent man to take charge of 
the electric lighting installation at the new Meat Market. Com- 
mencing salary 503. per week. Some further particulars are given 
in our advertisement columns, and applications must be sent to the 
Clerk to the Markets and Fairs Committee, Council House, Bir- 
mingham, by August 5. 

The Town Council of the Burgh of Leith invite appli- 
cations for the post of resident electrical engineer, at a salary of 
£300 a year. Some further particulars will be found elsewhere 
in an advertisement, and applications, with testimonials, &c., 
must be sent in to Mr. T. B. Laing, Town Clerk, Town Clerk’s 
Office, Leith, not later than Aug. 16. 

A working charge engineer is required for the Aberdeen 
Corporation electricity works. Wages 383. to 403. per week. 
Further particulars are given in an advertisement elsewhere. 
Applications to the City Electrical Engineer (Mr. Alfred Blackman), 
Cotton-street, Aberdeen. 
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Plant for Sale.—From our advertisement columns it will be 
seen that Messrs, J. and R. Edmiston have been instructed to sell 
the whole of the working plant, machinery and stock of the United 
Gutta-Percha and Rubber Company, Limited (in liquidation), on 
Thursday and Friday, Aug. 5 and 6, at Craigpark Works, Town- 
mill- road, Glasgow. The raw materials and finished goods will be 
sold on Thursday and the working plant on Friday. Catalogues 


may now be obtained of the Auctioneers, 41, West Nile-street, 


Glasgow. 

Business Notice.—Messrs. John Davis and Son have removed 
their London offices from 118, Newgate-street to 26, Victoria- 
street, Westminster, London, S. W. 

Liquidation. At the meeting of the Westralian Electric Light- 
ing and Supply Company (Limited), on June 23, it was resolved 


that, for the purpose of reconstruction, the Company be wound up 


voluntarily, and that the Secretary (Mr. G. H. Homan) be appointed 
liquidator. These resolutions were confirmed on the 9th inst. 


Deed of Arrangement.—Alfred E. Raines, electrician, 42, 
Chariot-street, and 40, Hopwood-street, Hull, has executed a deed 
of arrangement. The liabilities are returned at £346. 8s. 5d., and 
the assets at £87. 4s. 9d. Mr. W. Scott, chartered accountant, 
Hull, is trustee. 

Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from July 21 to 27, 
with the ports of destination : — 

Argentina—Buenos Ayres, £506 ; Rosario, 2110. Australasia—Albany, 
£147; Freemantle, £824; Melbourne, £137 (including £18 telegraph 
material); Perth, £658 ; 
material); Wellington, £563. Belgium Ghent, £27 (fuses); Ostend, 
£15. Britisa Guiana—Demerara, £32 (telegraph material) China— 
Shanghai, £67 (telegraph material). Denmark—Copenhagen, £72. 
Gibraltar—£30,000 (telegraph cable). Greece Pireus, £10. Holland— 
Amsterdam, £259 ; Rotterdam, £58 (telegraph wire). Hong Kong, £28. 
India—Bombay, £148 ; Calcutta, £512. Jtaly—Genoa, £51. Japan— 
Yokohama, £1,627 (including £17 telegraph wire). Java—Sourabaya, 
£1,870. Mauritius, £10. Norty Bergen, £1,564 (submarine cable). 
Russia—St. Petersburg, £22 (telegraph wire). Stam-—Bangkok, £1,091 
(including £191 telephone material). South Africa—Cape Town, £664 ; 
Durban, £655; Port Elizabeth, £168. Spain—Callao, £2,976 ; Malaga, 
£70; Santander, £14; Vigo, £20 (telegraph material) Straits Scttlements— 
Penang, £31 ; Singapore, £60,130 (telegraph cable). Sweden— Malmo, £80; 
Stockholm, £159 (telegraph wire). Total £106,669 against £10,101 for 
the corresponding week (July 15 to July 21) last year. 

Fire.—In reference to the fire which took place at the Woking 
works of the I.E.S. Accumulator Company on Saturday last, the 
following communication has been addressed to us bythesecretary:— 

* Referring to notices which appeared in the evening papers of Saturday, 
24th inst., respecting a fire which took place at our works at Woking on 
that day, the following are the facts : The outbreak occurred about 5 a.m. 
in the drying room from an unknown cause, and was followed by a slight 
explosion, cause of which is also unknown ; the fire afterwards spread to 
casting shop in same building, which was speedily reduced to ashes. "The 
dainage consista of destruction of casting shop, drying room, and loss of a 
considerable number of plates. The interruption to business will be very 
slight, delay only being iu execution of orders for plates which were 
destroyed in drying room." 

Electric Lighting Scheme.—The Ludlow Corporation offer a 
prize of £20 for the best electric lighting scheme for the borough. 
Schemes must be delivered at the office of the Town Clerk by Sept. 1. 

Berne Carbons.—4A new list of these carbons is just issued by 
the sole agents for this country, Messrs. J. C. Lyell and Co. 

Phosphor Bronze.—The Phosphor Bronze Company have just 
issued the fourth edition of their useful pocket list of Phosphor 
Bronze specialities. This pamphlet is strongly bound, and will 
he found to contain useful notes concerning the Company's goods 
and the purposes for which they are specially Стра 

The Telegraphists.—Advance has been made this week in the 
consideration of the demands of the postal telegraph clerks. A 
conference is being held between the Postmaster-General (with 
whom is associated Mr. Hanbury, Secretary to the Treasury ; Mr. S. 
Walpole, Secretary to the Post Office; Mr. J. C. Lamb, Secretary 
for Telegraphs, and Mr. H. C. Fischer, Controller of the Telegraph 
Department), and certain members of Parliament, who have con- 
sented to bring the representatives of the clerks into contact with 
their chiefs. These M.P.s are: Sir Albert Rollit, Sir James 
Woodhouse, Mr. W. О, Clough, Mr. Schwann, Mr. Patrick O’Brien, 
Mr. Kearley and Mr. Broadhurst. At the first sitting of the Con- 
ference, hald on Wednesday, the chief subject discussed was the 
comparative scale of pay of the Government Telegraph Department 
compared with that of the private telegraph and cable companies. 

Ventilating and Electrical Specialities.— Messrs. Matthews 
‚апа Yates forward their new catalogue of blowers, electrical goods, 
and other specialities, including the ‘‘Swinton” dynamos and 
motors, the Cyclono " electric fan for continuous and for alternat- 
ing current, resistance switches, &c., all of which are illustrated and 


Sydney, £1,496 (including £71 telegraph 


priced, Copies of this catalogue can be obtained on application to 
the Cyclone Works, Swinton, Manchester. . 


Steel Rods.—A handy list is sent out by Messrs. W. F. Dennis 
and Co., 23, Billiter-street, London, E.C. (agents for Messrs. Felten 
and Guilleaume) of bright drawn straightened steel rods, which 
are supplied in rounds, half-rounds, squares and hexagons. These 
goods (which are made in various qualities) can also be supplied by 
Messrs. Dennis and Co.’s local representatives in Birmingham, 
Liverpool, Glasgow, Dublin and Belfast. | 

The Rapide" Engine. — The makers of this engine (the Rapide 
Engine Company, 30, Brunswick-street, Liverpool) have just issued 
a pamphlet describing in detail the advantages claimed for this 
type of machine over other engines in the market, and copies of 
this pamphlet can be obtained on application. It is claimed that 
the Rapide engine has been specially designed for high speed, is 
noiseless and free from vibration, that it is unnecessary to provide 
skilled attendance, and that it is economical in working and mode- 
rate in price. The main bearings, pins and all wearing surfaces 
are stated to be largely in excess of those usually adopted in engines 
of this class, and have been specially designed with а view to con- 
tinuous running with minimum attention. Automatic continuous 
lubrication is provided. Included iu the pamphlet under review is 
а list of sizes and prices. | 

Ediswan Lamp Catalogue.—We have received an advance 
copy of a small portion of this Company’s exhibition pamphlet, 
to be shortly published,” which gives a historical review of the 
introduction of the electric light into England. There are several 
good portraits in the pamphlet. 

Outing.—The employés of Messrs. Walter V. Scott and Co. 
held their annual outing on Saturday last. The party, numbering 
about 50, cycled to Windsor. 


The Fatal Accident at the Bournemouth Electric Supply 
Station.—A report has been presented by Major Cardew to the 
Board of Trade in connection with the inquiry instituted into the 
cause of death on the 6th inst. of J. Morris, engine fitter’s labourer, 
employed at the Bournemouth Electricity Supply Station. Major 
Cardew has no hesitation in describing the man’s death as being 
directly due to electric shock, and attributes the result chiefly to the 
carelessness of the deceascd man, whohad been for many years in the 
service of the Company, and was without doubt aware of the danger of 
his work. He was, however, at the time engaged on mechanical 
work only, totally unconnected with electric supply, and may 
therefore have been unduly oblivious at the time of the accident 
of the fact that he was surrounded by danger. 

Asylum Lighting.—At the meeting of the Durham County 
Council on Wednesday, a report on the lighting of the County 
Asylum was presented. It was stated that for some time past the 
asylum gas works had proved insuflicient for the purpose of illu- 
minating the institution, and to meet the growing requirements it 
would be necessary to expend a sum of £2,000 in providing 
additional plant. Rather than incur this expenditure the Visiting 
Committee had considered the question of lighting the institution 
electrically, and an estimate from an electrical engineer put the 
cost of installing the light at the Winterton building and the church 
at C2, 587. After taking the facts into consideration, and especially 
а recommendation from the Medical Superintendent as to the 
superiority of electric over gas lighting, they recommended that the 
electric light be introduced at a cost of £2,500. This recommen} 
dation was agreed to. 

Bedford.—Col. Smith, R. E., held a Local Government Board 
inquiry at Bedford, on Wednesday, into the application of the 
Town Council for sanotion to borrow £20,000 for electric lighting 
purposes. The demand for electric current is greatly on the 
increase, and the present loan is required to carry out extensions, 

Blackpool.—A fire occurred last week on the upper floors of the 
Blackpool Tower. The cause of the fire is given officially as due to a 
fault in the electric light cables. A similar fire, by which, however, 
little damage was done, occurred a few weeks ago in the same place. 
The damage caused has been much exaggerated in the daily 
papers. The main structure is stated to be intact, and the busi- 
ness of the Blackpool Tower Company, we are informed, is pro- 
ceeding as usual. 

Bray.—On Wednesday the Bray Town Commissioners, sitting 
as grand jury of the district, expressed approval of the scheme to 
construct an electric tramway between Bray and Glendalough. An 
objection lodged by the Dublin, Wicklow and Wexford Railway 
Company was overruled as merely technical and frivolous. 

Burnley.—The Parliamentary Committee have been instructed 
to consider and report upon the advisability of promoting a Bill in 
Parliament for acquiring the undertaking of the local Tramways 
Company. The tramways traverse the towns of Padiham, Burnley, 
Brierfield and Nelson, and have а total length of 73 miles. The 
question of working the lines electrically will also be considered. 

Cheltenham.—Col. J. О. Hasted, R. E., held a Local Govern- 
ment Board inquiry last week into the application of the Town 
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Council to borrow £4,765 for electric light extension purposes. 
The Town Clerk (Mr. E. Т. Brydges) and the borough electrical 
engineer (Mr. Hamilton Kilgour) gave evidence in support of the 
application, which was opposed, as usual with such applications at 
Cheltenham, by Gen. Babbage. 


Commission of Sewers (London).—The Streets Committee 
submitted atthe last meeting of the Commission some correspondence 
as to the action of the Post Office in laying tubes for the use of 
the National Company, and recommended that the Postmaster- 
General be informed that the Commission did not see their way 
to vary the conditions under which they were prepared to comply 
with applications for permission to open the public way. The 
recommendation was agreed to. The same Committee also reported 
that they had received а communication from the South London 
Electric Supply Corporation offering to undertake the disposal 
of the City's refuse, and asking for consent to & suggested applica- 
tion for a Provisional Electric Lighting Order. The Company 
would adopt a direct current system of supply. No action was 
taken in the matter. 

Dorking.—Tho Town Council have authorised the Electric Light- 
ing Committee to obtain a report from Mr. F. J. Warden-Stevens 
on the electric lighting scheme recently submitted by Edmundson’s 
Electricity Corporation at a fee of 10 guineas and out-of-pocket 
expenses. The Town Council already possess a Provisional Order, 
and Edmundson’s Corporation recently offered to take a transfer of 
Order, and to establish an electricity supply station in the 

istrict. 

Dundalk.—A conference has been held between the Town 
Commissioners and the representatives of the Tourist Development 
Syndicate, relative to the proposals to construct an electric railway 
from the town to Blackrock, and also as to the terms upon which 
the Syndicate would light the streets electrically. It is stated 
that the cost of lighting by electricity is to be lower than that 
now paid for gas. It is anticipated that electric supply will be 
available by October next. 


Edinburgh.—At Tuesday's meeting of the Town Council Mr. 
Mackenzie presented the estimates of the Electric Lighting Com- 
mittee for the financial year 1897-98. These estimates will be found 
abstracted in our last issue, and in moving their adoption Mr. 
Mackenzie explained that in reality instead of a deficit they had a 
much larger profit than they estimated. The number of con- 
sumers on May 15, 1896, was 452, and at the same date in 1897 
900, an increase of nearly 100 per cent. The equivalent of 
57,600 8-c.p. lamps was connected on May 15, 1896, and 
at the corresponding date of 1897 91,977, an increase of 
nearly 60 per cent. The total units sold during the year 
ended May 15, 1896, was 888,335, and during the year ended 
May 15, 1897, 1,721,557, an increase of nearly 100 per cent. 
The total income for the year was £26,828 ; total expenditure, 
including interest and sinking fund, £19,404, leaving a profit on 
the second year’s working, notwithstanding the low charges both 
for public and private lighting, of £7,423. The Council had 
decided to set aside £4,050 as a reserve fund, to pay back to 
the treasurer’s department £2,000 balance of interest and principal 
incurred before the undertaking was started, and the remainder 
(£1,373) went to the rates. The Council had good reason to con- 
gratulate itself on the continued success of the undertaking, 
which had been really phenomenal; and, taking into account 
the price at which current was sold, was beyond doubt the 
most successful in Great Britain, probably in the world. The 
current year promised to be equally successful. The number of 
applications were more than for the corresponding period of last 
year. From May 15 last the charge for private lighting had been 
reduced from ба. to 4d., the charge for motor power from 3d. 
to 2d., and for public lighting from £18 to £16 per lamp. With 
these reductions they still calculated on a profit of £5,085. He 
thought their profit this year would be at least £7,000, which would 
give £4,000 to reserve and £3,000 to the rates. Altogether the 
outlock of the undertaking was very encouraging, and reflected the 
greatest credit on the officialsin charge. After lengthy discussion it 
was agreed to recommit the estimates to the Committee. The con- 
sideration of the recommendation to introduce the electric light 
into Portobello was adjourned. 

The Scottish Conservative Club, having decided to remodel their 
electric light installation, have placed the work in the hands of the 
Tayler-Smith Electric Company, who are re-wiring the premises 
and introducing new and ornamental fittings. The Company have 
opened premises at 77, George-street. 

Electric Traction in the Crimea. —It has been decided to con- 
struct an electric railway from Sebastopol to Yalta, a distance of 
85 versts (about 561 miles). Work will be started in September or 
October. The new line will be the longest electric railway as yet 
established in Europe. It is to follow a coastwise course nearly the 
whole of the distance from Balaclava, touching at all the picturesque 
resorts along the southern portion of the Crimea. 

Electric Traction in the Potteries.—The work of constructing 
the tramways authorised by the Potteries Extension Tramways 


Act of 1896 was commenced on Thursday last. These exten- 
sions are undertaken by the British Electric Traction Company, and 
will supplement the present system of the North Staffordshire 
Tramways Company from Burslem, through Tunstall, to Goldenhill, 
and to Longport, Wolstanton and Newcastle. The number of lines 
to be constructed is 17, and these join the North Staffordshire 
Company's system at various points. The total length of the lines 
will be about 13 miles, and the cost of construction (exclusive of 
electrical equipment) will be considerably over £70,000. The 
goner nk Station is in course of construction, and will be situate 
near the North Staffordshire Company's depot at Stoke. The rails 
will have a weight of 87lbs. per yard, and will be laid on a varying 
bed of Portland cement. 


British Trade Abroad.—In connection with the appointment 
of a committee to inquire into the opportunities afforded for the 
introduction and development of British trade abroad, it is 
announced this week that a Government missian is to be sent to 
South America to make inquiries as to the possibilities of British 
trade developments in these markets. What is most satisfactory 
in regard to this South American mission is the evidence that the 
Foreign Office is prepared to act with the Board of Trade in this 
important inquiry. Without the assistance of the Foreign Office, 
and the British diplomatic representatives abroad, the work of the 
Committee would be shorn of much of its usefulness and thorough- 
ness. 


Free Wiring Estimates.— The issue of the prospectus of the 
National Electrie Free Wiring Company has led to considerable 
correspondence from many electric contracting firms, some with 
extensive experience, and all equally opposed to the estimates of 
the National Free Wiring Company. A communication, dated 
July 21, aud sighed amongst others by Messrs. Drake and Gorham, 
Messrs. Strode and Co., and Messrs. Spagnoletti and Crooks, is as 
under :— 

„The statements contained in the advertisements of this proposed Com- 
pany are likely to produce a very erroneous impression concerning the 
cost of wiring average houses for the electric light. So far from the sum 
of 123. 4d. representing the average prime cost of wiring per light, with 
fittings, we find that this sum barely covers the cost of the materials, 
without any provision for labour, an item which frequently costs as much 
as the materials. We may add that double the sum, or 24s. 8d., with 
plain ornamental fittings, is much nearer the mark. Unless, therefore, the 
quality of the work is such as is likely to be unsafe and condemned by the 
insurance companies, it is evident that the sum of 12s. 4d., which forms 
the basia of the estimates in the prospectus, muet be very considerably 
increased. We have little doubt we shall be denounced as interested parties, 
but as we do not anticipate that anyone but the working classes would be 
willing to pay such a high rate of interest for the accommodation offered, 
our only anxiety isto prevent our clients from thinking that we are making 
large profits at the prevailing rates, a fact which our books would show із 
far from being the case." | 
The reply of Мг. H. J. Nisbett, Secretary of the National 
Company, is as follows :— | 

** With reference to the letter bearing the signatures of several firme of 
electric wiring contractors, I am instructed to say that your corres- 
pondents appear to have overlooked the fact that the sum of 12s. 4d. 
mentioned a3 being the cost of wiring and fitting a 16-c.p. light is not 
an estimate, but the aetual ascertained cost of wiriog and fitting 50 houses 
of all classes, and certified by Messrs. Chalmers, Wade and Co., the eminent. 
accountants, of Manchester and London. The work has not.only been passed 
by the fire insurance companies interested, but also by the electric supply 
authorities. I am further instructed to say that had it been thought 
desirable to name a lesser sum than 12s. 4d. as the actual cost of wiring 
and fitting а 16-c.p. lamp, this could have been done with perfect accuracy 
by taking an isolated case of a large installation in London, the wiring of 
which was carried out under this particular system, and the cost of which 
was a fraction under 10s. per 16-с.р. lamp. It may be well to mention 
that this installation was also passed by the fire office, as well as by the 
engineer to the supply company. Further comment is probably 
unnecessary.” j 

Hull.—The Electric Lighting Committee have received the вапс-` 
tion of the Local Government Board to borrow £40,690 for electric 
lighting purposes. This sum does not include the £10,000, sanction 
for the borrowing of which was sought, for the purpose of carrying 
out extensions in the East Hull district. The Board have, how- 
ever, expressed disapproval of the purchase of the дорое site for 
the generating station in Sculcoates-lane, as the land already belongs 
to the Corporation; and the Board therefore recommends the 
Committee to pay an annual rent to the Property Committee. 

Leeds. Major Cardew, on behalf of the Board of Trade, visited 
Leeds on Tuesday, for the purpose of officially inspecting the 
Kirkstall-Roundhay electric tramways of the Corporation. The 
generating station at Crown Point was first visited, and a car was 
afterwards taken the whole length of the route. j 


Leicester.—The total output of electric current from the 
municipal electricity station for the half-year to June 30 was 
145,341 units, against 95,958 units in the corresponding period of 
last year. Number of customers, 286. | 

Liverpool —The Lighting Committee have offered to supply the 
necessary electric current for working the tramway lines to Prince's 
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Park and the Dingle. The electric light mains are to be extended 
to Granby-street and vicinity. 

London County Council.— Another discussion on the lighting 
of the Victoria Embankment and Waterloo and Westminster 
Bridges took place at Tuesday’s meeting. Interest centred round 
the question whether the Highways Committee had decided to 
retain or discard the gas lamps which at present adorn the river 
wall, and as the reply of Earl Russell, the Chairman of the Com- 
mittee, was not considered absolutely and entirely satisfactory, the 
report was sent back.——After some discussion the recommenda- 
tion of the Parliamentary Committee that the application of the 
Corporation of London to the Light Railway Commissioners for 
permission to construct light railways at Deptford in connection 
with the Foreign Cattle Market, and to connect up with the London, 
Brighton and South Coast system, be opposed was agreed to. 

Morley.—Col. A. G. Durnford, R.E., held a Local Government 
Board inquiry on Tuesday into the application of the Town Council 
to borrow £19,500 for electric lighting purposes. The Town Clerk 
(Mr. R. B. Hopkins) supported the application, and the Consulting 
Engineer (Mr. Robert Hammond) gave technical details of the 
electric lighting scheme proposed to be pa ere The Borough 
Surveyor also gave evidence, and produced the plans of the 
buildings, &с. 

Newcastle-under-Lyme.—The Town Council will not make 
objection to the British Electric Traction Company's application to 
the Board of Trade for an extension of time to Oct. 7 for the com- 
mencement of work in connection with the construction of the 
Company’s tramways. 

Newington (London).—The Vestry’s Electric Lighting Order, 
which has already the House of Lords, has been read a 
second time in the House of Commons without opposition. At the 
last meeting of the vestry it was intimated that the County of 
London and Brush Provincial Company propose to apply for a 
Provisional Order for the district next Session. 


Nottingham.—At the Board of Trade inquiry on Wednesday 
into the application of the Town Council for the approval of the 
purchase of the local tramway undertaking, and for sanction to 
borrow £90,000 for that purpose, the Town Clerk (Sir S. Johnson) 
stated that, although it was proposed for the present to work the 
lines with horses, it was ultimately intended to adopt mechanical 
haulage. They had, however, yet to consider which would bo tho 
most suitable power, although it was practically certain that it would 
be some form of electric traction. ere was no opposition. 


Pacific Cables. Mr. Chamberlain, in reply to a question in the 
House of Commons last evening, stated that there were at present 
no further papers to present or any further statement to make 
regarding the proposed telegraph cables across the Pacific Ocean, 
exoept that the Prime Ministers of the colonies concerned desire 
further time to consider the subject. 


Piymoyth.—The Plymouth Mercantile Association have now 
formally approved of the proposal to introduce overhead electric 
traction on the local tramways. 


Poplar (London).—The Board of Trade have decided to defer 
the consideration of the revocation of the Poplar Provisional Order 
for twelve months from the 6th inst." 


Provisional Orders.—The following further particulars regard- 
ing proposed applications for Provisional Orders are to hand : 'The 
Heath Town District Council have been notified by the South 
Staffordshire Blast Furnace Syndicate and the Midland Electric 
Corporation for Power Distribution that they will apply for Orders 
in the forthcoming Session. Owing to the receipt of communica- 
tions from two electric lighting companies the Hornsey (London) 
District Council has resolved to itself apply for а Provisional Order. 
The Penzance Town Council have referred a communication relative 
to а proposed application for a Provisional Order to the Lightin 
Committee. It is probable that the Walsall Rural District Council 
will oppose two threatened applications for Orders for the Walsall 
district, but before coming to а final decision the neighbouring 
Parish Councils are to be invited to give their opinions on the 
applications. 


Shoreditch (London).—The agreement between the Electric 
Lighting Committee of the Vestry and the Electric Lighting 
Extension Syndicate (Limited) for the wiring of customers’ premises 
in Shoreditch has been amended, so as to provide that the con- 
sumer shall not be charged more than the maximum rate fixed by 
the Vestry from time to time, except where Lhe difference between 
the price paid by the Syndicate to the Vestry and that received 
from the consumer is less than jd. per unit, in which case the 
Syndicate are permitted to charge such an amount above the 
maximum rate as will make up the difference to jd. per unit. 

Willesden (London). —The District Council having discussed the 
reports recently presonted by Mr. W. H. Trentham and the engineer 
to the Council (Mr. Robson), on the advisability of erecting an 
electricity supply station in the district, have formally resolved to 
apply for a Provisional Order. 


PATENT RECORD. 


— — 

A record of Applications for Patents and Patent Specifications Published 

is compiled for this journal by MR. J.C. СнАРМАМ, Fel. Chartered Inst. 

Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 


Nore.—The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specification a. 
The names within parentheses are those of communicaters of inventions, or 
where complets specifications accompanies application an asterisk is sufixed. 

June 25, 1897. 

L. Fizper. London. Improvements in and relating to electric 
accumulators. 

Sıemens BBos. AND Co. (LiMiTED). London. Improvements in 
electrical switch apparatus for the points and crossings of elec- 
trical railways or tramways with underground conductors. 
(Siemens and Halske, Germany). 

Joser Franz BACHMANN, ADOLF VOGT, JOSEPH KIRCHNER, ALBERT 
Konia, CARL CAMILLE WEINER and ALEXANDER Јӧвс. London. 
An improved manufacture of electrical resistances. 

15,239. (Same names and address as in 15,238). Improved carbon clamp 
for electrical purposes. 

June 26, 1897. 

W. H. Scorr. Norwich. Improvements in dynamo-electric 
machines. 

15,2298. L. Barpon. London. Improvements in electric arc lamps. 

15,323. A. Hem. London. Improvements in electrical accumulators. 

15,528. O. D. Lucas. London. Improvements in apparatus for operating 

two or more electric current switches simultaneously or 


15,222. 
15,257. 


15,238. 


15,276. 


periodically. 

15,529. L. DELMER. London. А new or improved electrical reproducing 
typewriter.” 

15,370. R. WEBER. London. Improvements in apparatus for recording 


the duration of telephonic conversations. 
June 28, 1897. 
11,5944. С. Martinez. London. Application of electricity to the work- 
ing of artillery. (Date claimed under Patents Rule 19, May 10, 
1897.) 
15,379. W. Н. Burkitt. Tipton. Improvements in the construction of 
electric rail and tramways. 
15,396. G. W. рк TUNZELMANN. London. Improvements in or relating 
to carbons for electric welding, brazing and the like purposes. 
15411. R. Bosch. London. Improved electric igniter for gas engines.“ 
June 29, 1897. 
15,419. Veritys’ (LiMiTED) and M. B. CorTERBLL. Birmingham. Im- 
ea in or connected with electrieal distribution fuse 
oards. 


15,472. G. D. Bourton. Boston, U.S.A. Improvoments in clectrical fur - 
naces. * 
15,484. J. J. Hicks and С. H. Zegar. London. Improvements in means 


for electrically transmitting indication and alarms. 

H. B. Cox and Тнк Cox THERMO-ELECTRIC COMPANY (LIMITED). 
London. Improvements in means or apparatus for charging 
accumulators.” 

G. B. FRALEY. 

G. B. FRALEY. 
apparatus.“ 

W. M. Brown. London. 
electric railways.“ 

O. Imray. London. Improvements in electric are lamps. (The 
General Incandescent Are Light Company, Limited, United 
States.)“ 

J. Y. JouNson, London. Improvements in secondary or storage 
batteries or accumulators and in the manufacture of the same. 
(J. Р. Clare, G. E. Hatch and J. Н. Taylor, United States.)* 

C. A. JENSEN. London. Process for producing peat charcoal by 
means of an electrical current. (Peter Jebsen, Norway.)* 

15,524. C. Dg CinkLLAS and A. SILVESTRI, London. Improvements 

relating to electric bell- pushes, switches and the like. 


SPECIFICATIONS PUBLISHED. 


NoTE.—All Specifications can now be obtained at the uniform price of 
8d. each. 96 
1896. 


17,538. Jokr, CHRISTIAN AND Kemp. Device for automatically throwing 
into circuit reserve electric lamps, motora, or resistances, in case 
of breakdown and for protective purposes. 

13,604. LAKE. (La Société de Traction Electrique sur les voies Navig- 
ables.) Traction engines for towing vessels, 

16,657. TELOR. Electricity meters or means or apparatus for tlie 
measurement of electric energy. 

17,595. ANDREWS. Magnetic cut-outs. 

17,565. Meacock. Electric traction. 

17,577. Егрніхвтоме, Electrical measuring instruments. 


15,488. 


15,490. 
15,491. 


London. Improvements in electric lieaters.* 
London. Improvements in electric heating 


15,495. Improvements in contact-boxes for 


15,505. 


15,510. 


15,515. 
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. CorswonTH. Arrangement for lowering the globes of arc and 
other lamps. ! 

. CORNELY AND DAN TEL. Electric batteries. 

. SNELL, GROVE AND HiLLs. Crossings of electric conductors for 
electric railways and tramways. 


22,526. Krigser. ~Electric apparatus for lighting and extinguishing 
gas jets. 
1897. 
2,996. Ruxcay. Apparatus for automatically starting electric fire pumps 


and other electrical machinery. 

. Mayes. Electric accumulator plates. 

. Восіт (Worringen’. Sockets or holders for incandescent electric 
lamps, and the attachment of lamps thereto. 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


Eastern Telegraph Company (Limited). 


The fiftieth half-yearly general meeting of the Eastern Telegraph Com- 
pany (Limited) was held on Thursday, July 22, 1897, at Winchester House, 
Old Broad-street, London. The Most Hon. the Marquess of Tweeddale 
presided. 

Mr. GEORGE DRAPER (the Secretary) read the notice convening the 
meeting, and the minutes of the last general meeting held on January 21, 


The CHAIRMAN having signed the minutes, and the report being taken 
as read, said : In moving the adoption of the report I have first to refer with 
deep regret to the death of our highly-valued colleague, the late Mr. Charles 
William Earle. Although he had been but a short time a Directorof this Com- 
pany, he was one of the earliest Directors of the sister company, the Eastern 
Extension, and he was well known as a most excellent Director, oapable 
and conscientious, and well and thoroughly acquainted with the business 
of submarine telegraphy. We have every reason to deplore his loss. The 
seat at our Board so unfortunatcly rendered vacant was offered to and 
accepted by Mr. Clement S. Colvin, who has lately resigned the post of 
Permanent Secretary of the Public Works Department of the India Office. 
Mr. Colvin has been 34 vears in the service of the India Office, where he 
has had a most honourable career, and has become thoroughly acquainted 
with the telegraphic system, both on land and sea. I am quite sure he will 
prove a valuable addition to our Board, and I have no doubt that when I 
submit his name for your approval it will meet with your unanimous 
sanction. 

Turning now to the report and accounts, 1 am glad to say that the 
gross revenue for the half-year under review amounted to £479,822, 
being an increase of £13,729 over that of the corresponding period of the 
previous year. The traffic with India, as well as that of South Africa, has 
shown some tendency to decrease ; but, on the other hand, the receipts 
Írom others classes of traffic have been fairly maintained, and in several 
places have been somewhat improved. During the late war between Greece 
and Turkey a temporary increase in the traffic with Greece occurred. It 
has now fallen below its normal proportions; but, now that peace is 
assured, there is, I think, every reason to hope that we may have a recovery 
of the traffic. I need not tell you that great derangement of business 
is the inevitable result of a war, and though war may cause a temporary 
increase in our business, it is to the commercial prosperity of the world 
that we look for a permanent increase in our traffic. 

The total working expenses for the half-year amounted to £110,109, as 
against £99,151, or an increase of £10,958. This increase includes £1,500 
of a special character. Atthe last meeting you will recollect it was unani- 
mously approved that £1,0C0 should be contributed towards the “ Pender 
Memorial Fund! and £500 to the Indian Famine Relief Fund. 1 am happy 
to be able to inform you that the Pender Memorial Fund has been closed, 
and that the amount realised was about £7,600. Of this sum £5,000 has 
been handed over to the University College of London to support the 
laboratory there, which is to be always known as the ‘‘ Pender Laboratory.” 
The most important increase under the head of expenses is due to the 
increase in the number and salaries of our staff at home and abroad. As 
compared with March last the additional numbers at the head office were 
21 and at the stations 60, making a total of 81. The staff at Vigo had to 
be considerably strengthened in order to work the Emden-Vigo cable, 
and the introduction of the automatic system of working has also necessi- 
tated an increase of the staff. I need hardly tell you that, although 
it was a necessity to increase the staff, it has added very largely to the 
efficiency of our service. 

Moreover, considerable reductions in our rates have lately been 
made. I have here a list of 45 reductions in the rates to and 
from Great Britain and Europe, Asia, Africa and Australasia, varying 
from 4d. to 4s. 4d. per word, In addition to these, otber re- 
ductions have been made in the local rates abroad. We have therefore 
to provide for what is almost the certain result of these reductions: 
a considerable increase in our traffic. It has always been our policy 
not only to maintain our system in a perfect state of efficiency, but also 
to provide ample means to meet any increase of traffic arising from any 
cause whatever. And here I may read a letter which we have received 
quite recently from the Postmaster-General, referring to the mode in which 
our business has been performed during the Jubilee. The Duke of Norfolk 
writes :—“ Sir: I have the honour to acquaint you that my officers have 
informed me of the part which the Eastern Telegraph Company and the 
“companies with whose lines its system is connected took in the trans- 
“mission of the message sent by Her Majesty the Queen to her subjects 
* throughout the British dominions on the day of the celebration of the 


“60th year of her reign. It affords me much pleasure to convey to 
“ you my high appreciation of the service thus rendered to the Queen and 
* her people on this memorable occasion, and to add my congratulations on 
* the complete success of the telegraphic arrangementa which reaulted 
* from the hearty co-operation of the companies in the matter" (cheers). 

Gentlemen, under the head of maintenance and renewals of instru- 
ments, &c., you see an increase of about £1,160. This has been expended 
in improved recording and other instruments in order that our electric and 
other appliances may be of the most recent and perfect construction that 
money can obtain. Furniture and fittings show an increase of £856, апа 
repairs to stations of £677. "The increase is due to the larger number of 
the staff and the extra repairs that have to be effected from time to time 
in the numerous buildings throughout our system. The expenses attend- 
ing repairs and renewals of cables, I am glad to be able to report, show a 
substantial decrease, amounting to £6,411. We have been very fortunate 
this year in the expenses under this head, owing to the employment 
of our ships in repairing the cables of other companies. You will sce 
from abstract C that the credit received for this work was no less than 
£220,085, as against £11,295, an increase of 28,790. Again, the cost of 
the cable used for effecting the numerous repairs done by our ships in 
the half-year is rather over £2,400 less than in the same half-year of 1896. 

In consequence of these savings or reductions and the increase of 
our receipts we have been able to make some very necessary additions to 
our minor reserves, more especially to the reserve fund for maintenance 
ships. This fund, with the contribution from revenue this half-year, now 
amounts to а fairly good sum, but it is no more than adequate for our 
future requirements, taking into consideration the age of some of our ships, 
one being 51 and another 21 years old. We must be prepared to replace out 
of this fund at an early date one at least of our old and in some respects 
obsolete ships. We carry the sum of £120,000 to our general reserve fund, 
against, £125,000 in the corresponding period of the previous year. I may 
remind you that there will be & heavy charge against this fund next 
half-year for the cost of a cable between Vigo and Gibraltar. We found it 
necessary to lay this cable, partly on account of the general increase 
of traffic, but mainly owing to the additional traffic brought on to our 
system by the Emden-Vigo cable, which was laid in December last. The 
new cable between Vigo and Gibraltar will be over 600 miles in length, 
and will be laid by our own ships, and therefore rather more economically 
laid than in any other way. Rather more than half the length of the 
cable has been submerged, and the work, so far as it has gone, has been 
entirely successful. 

The only letter I have received about the report is from a 
shareholder, suggesting the desirability of our paying a larger dividend 
on the plea that we are putting too much to our reserves, That is a view 
we need hardly trouble the shareholders here with, and we will try and 
gratify the wish as soon as we are able to do so; but I must repeat what 
has often been stated at these meetings—that our reserve fund in the past 
has been totally inadequate for possible contingencies. While we are 
strengthening our position by adding to our reserve and by paying a 
substantial dividend, we do not forget our patrons, the telegraphing 

ublic, 

d Many important reductions, as I have already stated, in our tariff 
rates have been brought into operation during the present year, which 
will all more or less directly or indirectly affect this Company. We 
believe that your interests are better served by paying fair dividends, 
strengthening our reserves, and sharing our prosperity with the telegraph- 
ing public than by distributing larger dividends, without due regard to our 
reserves and the public, who provide us with the sinews of peace, and, if 
necessary, of war. This, in the opinion of your Directors is one of the 
most effectual means of preventing competition. So long as we carry out 
this policy, and provide the public with an efficient service, I do not think 
that you will bave much to fear. 

There is only ome other matter to which I should like to draw 
your attention before I sit down, and that is the proposal to con- 
tribute towards the Prince of Wales's Hospital Fund. Some time ago а 
letter was received from Lord Rothschild on the subject, and it reached 
me in connection with the Eastern Extension Company just before 
the public meeting, and I submitted а suggestion to that meeting 
authorising the contribution of 100 guineas, which I thought would be а 
very appropriate amount, and it was unanimously approved. I also 
answered Lord Rothschild with respect to this Company, that if at the 
first public meeting, when the matter was brought under the notice of 
the shareholders, they approved a contribution of 100 guineas by this 
Company, it would be attended to. The matter is entircly in the hands 
of the shareholdere, and I will ask them to give expression to their views 
on the subject. My own opinion and the opinion of my colleagues is that 
the object is entirely a worthy one, and one which 1 think the 
shareholders may approve. | | 

Gentlemen, perhaps I may remind you that this is the fiftieth 
half-yearly meeting of this Company. It has now been 25 years 
in existence, and I think I may say it has met with uninterrupted 
prosperity. The average dividend for the first 16 years of the Com- 
pany's existence was 53 per cent, and for the last nine years we 
have paid a steady dividend and bonus equal to 64 per cent. on tlie 
Ordinary shares. That, I think, is a very satisfactory record of our 25 
years, Our prosperity may be said, I think, to be due to god 
management, and especially to a cautious financial policy ; and I believe 
that if the same policy is pursued in the future as has been pursued in 
the past, the future of the next 25 years will probably not be less, but 
more prosperous than the last. With these observations I beg to move 
the adoption of the report and accounts, "The actual wording of the reso- 
lution is : 

* That the printed report and accounts of the Directors to March 31, 1997, 
submilted, to this meeting, be and the sume are hercby received and adopted ; 
that a dividend on the Preference shares of the Compuny to June 30, 1897, 
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at the rate of 6 per cent. per annum be paid, less income tax ; and that, in 
accordance with the Directors! recommendation, a dividend be und is now : 


declared of 23. Cd. per share, with а bonus of 3s. per share, both free of 


income tax, on the Ordinary shares of the Company, making, with previous | 


payments by way of dividend on account, а total payment of 64 per cent. on 
those shares for the year endcd March 31, 1897." 


The VICE-CHAIRMAN and MANAGING DIRECTOR (Mr. J. Denison 
Pender): I have the pleasure of seconding the resolution which has just 
been read. 

The CHAIRMAN: That has been moved and seconded, and I shall now 
be glad to hear any observations that may occur to any shareholder. 

Mr. W. GOODSALL : Will you kindly inform me what the Marine Insur- 
ance Fund is for? If you refer to the balance-sheet at page 7 of the report 
you will find the fund stated there. Again, on the other side of the 
balance-sheet there is an entry of shares in other telegraph companies, 
costing £851,752. 10s. 2d.“ Comparing that with the sum shown about 
the same time last ycar there is a difference of about £85,000, the former 
total being £766,062. 10s. 2d. What new company is that £85,000 in- 
vested in? It is not shown. In the 1896 report you gave us a list of 
what the various companies were that you were interested in, but this 
time you have left it out, and we cannot get the information. 

The CHAIRMAN : With respect to what has fallen from Mr. Goodsall I 
beg to say that the policy of your Directors has always been to give the 
shareholders every information with reference to the accounts as long as it 
has not been against the interests of the Company to announce it publicly. 
We have been in the habit of displaying on the balance-sheet the particu- 
lars of our holding in other telegraph companies, There is no special 
reason at the present time why this information should not be set forth, 
but something might arise in the future which would make it inconvenient 
and against the interests of the Company to display publicly the details of 
this account. I think you may leave it to the Directors to deal with this 
matter prudently. 

Mr. GOODSALL : With respect to the Marine Insurance Fund, what 
is that for ? 

The CHAIRMAN : In case of the loss of a ship this fund is to replace Tt. 
That is usual. 

Mr. GOODSALL : I quite agree with you if that is so, but you have got 
the Maintenance of Ships Fund of £127,900. 

The CHAIRMAN : Yes. 

Mr. GOODSALL: And the Marine Insurance Fund is £49,500. The 
addition of these two sums makes together £177,500, whereas the value of 
your ships is only stated to be £163,500. I therefore maintain that you 

ave a great deal too much in reserve, and that you should have given us 
shareholders a little more dividend. That is the proper way of looking at 
this matter. 

Mr. JOHN GRIFFITHS: Will you let me answer that question as one 
of your auditors? The ships stand in the books, at a valuation made some 
time ago, below their original cost and below the amount at which they 
could be replaced. It is the duty of the Directors te make such provision 
as will enable them to replace the maintenance ships when they may be 
lost or worn out. 

The CHAIRMAN: The object of this fund is to maintain our ships in a 
perfect state of efficiency. The object of the other fund is to replace a 
ship when it is lost. 

Mr. JOHN NEWTON: I must say, Mr. Chairman, that to keep the 
maintenance ships below their value is not the way to place a proper state- 
ment of accounts before the shareholders. | 

Mr. GRIFFITHS : The amount shown is below the value of the ships. 

Mr. NEWTON : I consider that you have very properly, from time to 
time, sct aside large sums against all the assets, and I think it would be 
better to tell us, therefore, what the assets are worth as a going concern. 
That is the proper thing to do. You have no more right to depreciate 
the property of the shareholders than you have to appreciate it. Мо 
one would want you to appreciate it, but you have no right to depreciate 
it. The only way of dealing with such a matter as this is the proper way ; 
and you have shown great wisdom in making proper reserves, which 
guarantee to the shareholders the maintenance of our property, and which 
have placed our property in the magnificent position it holds now. There 
is no necessity for the Maintenance of Ships Fund to stand as it docs. It 
looks an anomaly to have an asset standing at £163,000 and reserves against 
that of larger amount. It would be far better for you to have a general 
reserve, and to add still more to it, than that you should have something 
which depreciates the very valuable property you possess. We ought to 
have the fullest objects of the reserve shown to us, I put these remarks 
with submission, because you have so splendidly managed this Company 
that I hesitate to criticise you in any way, but shareholders should see the 
value of their property, which ought to be provided for in the way you have 
so abundantly provided for it. You have no less than £1,000,000 
of reserves, although, if you examine your accounts, you will see that a 
very large sum in addition to the amount of reserve provided this year, 
has been spent in maintaining and repairing the property we possess. Of 
course these questions are merely questions of account, and they are only 
entries in your ledger ; they do not affect the prosperity of the Company 
one iota. Mr. Griffiths is a better authority than I am, but I look on this 
question of depreciationasa business man, and I repeat that you have no more 
right to depreciate than you have to appreciate your property. I wish now to 
say how deeply I regret the death of Mr. Earle. Those who have attended 
the meetings of this and other kindred companies, as I have for the past 
25 years—no one among them can more regret than I the disappearance of 
a man like this, and in the unfortunate way in which his death was caused, 
I am sure that we might convey a vote expressing condolence with his 
relatives, At the same time the shareholders can but congratulate the 
Directors on the way in whieh they have filled up the vacancy at the 
Board. It is to me a great satisfaction to see a first-class man, and one 


who is so able to protect the interests of the Company, appointed to 
succeed Mr. Earle. I congratulate you on the continued prosperity of the 
Company, and on the abundant reserves you are making from time to time 
thus to establish the value of your property. I hope you will not mis- 
construe what I have said as to the ships. I hold, as I have said before, 
that if you spend money so abundantly as you are doing time after time, 
in repairing and maintaining, there is no necessity to set aside a penny 
more by way of depreciation. 

The CHAIRMAN : Gentlemen, I do not know that I have anything further 
to answer, and I will therefore put the motion which you have heard read to 
the meeting. Those who are in favour of it will please to signify the same in 
the usual manner? On the contrary ?—Carried unanimously. Gentlemen, 
Tam very glad to hear Mr. Newton’s references to the valuable services 
rendered to submarine telegraphy by Mr. Earle, and if he were tu propose 
a vote of condolence with our late colleague's relatives, it would be very 
appropriate, I think, on this occasion—after the next business has been 
disposed of. I have now to propose— 

* That Mr. Clement Sneyd Colvin, C. S. I., be and he is hereby elected a 
Director of this Company.” 

The VICE-CHAIRMAN : I have great pleasure in seconding that. 

The CHAIRMAN: Gentlemen, you have heard our opinion of Mr. 
Colvin, and I need not ask anything more in support of this motion, and I 
will therefore ask you to approve it in the usual manner. Those who are 
in favour of it will please signify the same? On the contrary ?—Carried 
unanimously, I think that that constitutes the business of the meeting. 

Mr. PARRITT: I think before we separate we cannot do better than 
give our very hearty thanks to our Chairman for presiding. It is a very 
great pleasure always for us from time to time to receive these very 
satisfactory reports, although I must candidly say at this our fiftieth half- 
yearly meeting—and I have been connected with this undertaking for the 
whole of that time—that a grain of disappointment crossed my mind when 
I found that we were not going to have—what I think we might have had 
on this occasion —a Jubilee bonus. I think if we had had a bonus of 5s. a 
share instead of 3s. we should have gone away better satisfied, and I do 
not think it would have hurt our reserve fund much—but the Directors 


| know hetter about these things than we. In proposing a vote of thanks 


to the Chairman and h's colleagues, we must also not forget the rank and 
file, To them we are indebted very largely for the magnificent position 
we occupy. I suppose it would not be out of the way if we wereto call this 
almost the leviathan of submarine telegraphy throughout the whole world, 
and we must, therefore, I am sure, feel very proud at the position we 
occupy in having done so much towards advancing commercial enterprise. 
I have very great pleasure in proposing а vote of thanks to the Chairman 
and his colleagues, and also to the staff generally. 

There has also been mention of 100 guineas which we have been asked 
to contribute towards the Prince of Wales's Hospital Fund. Last time 
we gave a contribution to the Indian Famine Relief Fund, and I propose 
now that we should give 100 guineas, which we can well afford, to the 
Prince of Wales's Hospital Fund. There are some things which we cannot 
do individually, but we can do them collectively. 

Mr. GOODSALL: I have much pleasure in seconding that. 

The CHAIRMAN : It has been proposed by Mr. Parritt, and seconded 
by Mr. Goodsall, that 100 guineas be contributed by this Company towards 
the Prince of Wales’s Fund. The motion was put to the meeting and 
carried unanimously. 

Mr. NEWTON: May I now propose that a letter be sent by the 
Secretary conveying a vote of condolence from the shareholders to the 
family of the late Mr. Earle? I move that such a letter be sent by the 
Secretary as being tendered by this meeting of shareholdera. 

Mr. BAINES : I will second that. 

The motion was carried unanimously, and the CHAIRMAN said : I have 
to thank Mr. Parritt for what has fallen from him, and I entirely agree 
with him as to what he has said respecting the services of the staff. We 
have an admirable staff. Our work is done in a manner which I think 
reflects the highest credit on one and all. In the Eastern watera we have 
had a very trying time, and I think that our manager in the Levant and 
staff deserve great credit for the way our very difficult business in Eastern 
waters during the war between Greece and Turkey has been conducted. 
Iam very much obliged to Mr. Parritt, on behalf of my colleagues and 
myself, for what he has said, and 1 return to him and the shareholders 
present our warm thanks for the renewal of their confidence and the kind 
utterances they have given expression to. 

The proceedings then terminated. 


Direct United States Cable Company (Limited). 


The fortieth ordinary general meeting of this Company was held at 
Winchester House, Old Broad-street, on Tuesday, under the presidency of 
Mr. E. M. Underdown, Q.C. 

The SECRETARY (Mr. T. Finnis) having read the notice calling the 
meeting, the report of the Directors was taken as read. 

The CHAIRMAN then said : On the whole I think that the pro- 
prietors will find that the record of our proceedings for the last six 
months has been satisfactory. The revenue for the six топів ended 
July Soth last, after deducting out-payments, amounted, in round 
figures, to £43,892, while the working and other expenses, including income 
tax, but exclusive of the cost of cable repairs, absorbed £19,560 
leaving a balance of £24,532 as the net profit of the half-year, making, 
with £4,844 brought from the previous half-year, a total of £29,176, 
which has been appropriated as follows: An interim dividend of 2s. 6d. 
per share for the quarter ended March 31st, £7,589; proposed final 
dividend of 28. 6d. per share, together with a bonus of 2s. per share 
to June 350th, £13,659. We transfer to reserve fund account £4,000, 
and we carry forward £35,928, making a total of £29,176. It should 
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be borne in mind that the half-year to December—we call it the firat 
half of our financial year—is generally—I may say always—the more 
profitable ; and it must also be remembered that last December we put 
£12,000 to reserve fund, making, with the £4,000 now added, a total of 
£16,000 contributed out of the year’s revenue. Our revenue shows, I am 
happy to say, an increase of £1,436, or about 34 per cent. over that for the 
corresponding period of 1896, which period had already shown an increase 
of about 13 per cent. as compared with 1895. With regard to the current 
year it is, of course, pleasing to be able to say that the traffic keeps 
improving. With respect to the details of the expenditure in London and 
at the stations you will find them given as usual in abstracts A and B. I 
informed you on the last occasion that we had thought it proper and just 
to make some slight increase in some of the salaries of our officers and staff, 
and that we were enabled to do so without any damage to the net revenue 
of the Company, inasmuch as that increase was more than counterbalanced 
by the reduction in the item of “use of patents." You will find that in 
the aggregate there is а reduction in the working expenditure to the 
extent of £152. During the half-year under review we had one repair to 
a cable, and the cost of this bas been debited, as usual, to the reserve fund, 
while £2,000 has been written off the buildings at the Ballinskelliga sta- 
tion. It is not right, of course, when buildings have been in existence fur 
а considerable time that proper depreciation should not be written off, but 
at tlie same time, since my visit there last year, we have provided—not before 
it was urgently wanted—for the accommodation of the staff, and certain 
additions and improvements have been made to the houses, while some small 
cottages are now in a very advanced stateof building. This will place our staff 
in proper house accommodation, which was urgently necessary for them. Upon 
the reserve account we have a credit of £5,447 from interest ; and some of 
our securities had reached such a price that we thought we were bound 
to take advantage of the market and to realise some of them. Оп that 
account we have received £4,781 profit, and as wo added £4,000 from 
revenue account the balance of the reserve fund account is brought up to 
£538,488. 15s. 8d. at cost. I should, however, like to say that the investments 
since last December have been increased by £12,540, and their present 
market value, on the whole, is about £54,000 more than the figure of 
"cost," at which they stand in the accounts. That being во, and iu 
obedience to—or rather acceding to- requests which have been made 
to us from time to time in this room we ceased to have such hard 
hearts, and thought it would be well to give you a little alvantage 
out of this accumulation not forgetting at the same time, of course, the 
necessity of keeping a good reserve fund against any possible event, and 
we have concluded to-add that bonus, which brings up our distribution 
for the whole year to 5 per cent. As I take it that the largest number of 
the proprietors have acquired their shares at what I would call-—not to 
use a term of reproach—a moderate figure, that 5 per cent. represents a 
very fair return on the price paid for the shares. Of course we do 
not talk here about the price of the shares, but the shares are not 
standing too high at the present time. As far as the prospects of 
the business are concerned, I think we shall not have any falling off 
from the American side. The Tariff Bill is now passed; they know 
where they are to a certain extent. There is a Jarge grain crop, and 
І do not see any probability myself of a falling off of oceanic traffic. There 
was one item iu the accounts which was remarked upon on the last occa- 
8ion —“ proprietors for unclaimed dividends”; but I think I explained then 
that that is mcstly made up of dividends owing to the estate of a lady 
who resided in Belgium. It is not often that people are so extremely 
reticent in asking for money that belongs to them. We do not want to 
keep this money, which now amounts to nearly £900. I personally wrote 
to the lady's representatives, but they are extremely indignant at the 
English law in not allowing dividends to be paid unless a will is proved in 
this country. Well, we cannot alter the legislation, and therefore we owe 
this sum of money for the present. I hope it wil] soon be paid, and then 
we shall be able to reduce the item in our balance-sheet, Our Auditors 
think that, being an item that might be called for at any moment, we 
ought to set it out. With respect to anything affecting Atlantic tele- 
graphy in general, I think we may report that any scheme viá the Azores 
does not acquire any greater probability than it did in former times, and 
that we may rest pretty well assured as to that. We have again a break 
in our cable at a short distance from the shore. I hope that on this occa- 
sion we shall be able to effect this repair at a comparatively moderate 
fizure, although we will not say anything about it until the work is done. 
I should say that, although the cable is broken, it is only the short section of 
cable, and there is no interruption whatsoever to the traffic of the Company, 
as the alternative land-line carries the traffic in a most satisfactory way. 
I do not think that there are any other remarks I need trouble you with, 
and I will now conclude by moving— 


' That the report of the Directors, dated July 18, 1897, together with 
the statement of accounts to June 30, 1897, annexed thereto, be and the 
same are hereby received and adopted, and that a final dividend of 2s. 6d. 
per share, together with a bonus of 2s. per share (both free of income tux) be 
now declared, making, with the three intcrim dividends alrcady paid, а total 
distribution of 3 per cent, for the year ended June 30, 1897.” 


Sir JAMES PENDER, Bart., M.P., seconded the motion. 

Mr. PARRITT said he had thought that the buildings in Ireland were 
of somewhat recent construction. 

Mr. GOODSALL inquired the position of the broken cable. 

The CHAIRMAN : Just a little to the southward of Brown's Bank. 

Mr. GOODSALL : Where is that 

The CHAIRMAN : Between Halifax and Rye Beach. In further reply 
the Chairman stated that they did not propose to move the cable at 
m The cable had been inoved already from Brown's Bank. They 

new that the cable might be better placed, but they all knew that 

it was in shallow water. There was an enormous amount of fishing 
going on, and the cables got caught sometimes by the anchors of the 


461 


fishermen. The latter did not care to lose their anchors, and to induce 
them not to cut the cables when their anchors were caught in them 
the Company made good their loss. This might cost them a few 
ten pounds every year, but they felt that it was the wisest course 
for them to adopt. As regarded the buildings at Ballinskelligs, 
they were temporary from the first. He thought they might now be 
regarded as in a satisfactory condition, and therefore the amount they 
would write off them in the future—as being substantial structures— 
would not belarge. He then put the motion, which was carried unanimously. 
Subsequently he proposed the re-election of Sir James Pender, and said 
he could not refrain from expressing the gratification of bimself and 
the other members of the Board —which he was sure the shareholders 
would participate in—at the dignity which had been conferred upon their 
colleague. 

Mr. JOHN VARLEY seconded the resolution, which was carried 
unanimously. 

On the motion of the CHAIRMAN, seconded by Sir JAMES PENDER, 
Mr. Charles E. Günther was also re-elected to a seat at the Board. | 

The Auditors, Messrs. Deloitte, Dever, Griffiths and Co. and Messrs. 
J. and J. Sawyer and Co., were re-elected. 

Mr. PARRITT then proposed a vote of thanks to the Chairman and 
Directors. They were all very glad, he said, to sce the improved position 
of the Company, although when he first joined it it paid а good deal more 
dividend than it did now. Tliey used to have 5 per cent., but it was a 
long lane that had no turning, and he was pleased to see that they had 
turned the corner. 

Mr. C. R. GRIMM seconded the motion, which was carried unanimously. 

The CHAIRMAN, having acknowledged the vote, rema: ked—alluding 
to Mr. Parritt’s observations—that if there were seven or eight people 
instead of two to eat a loaf there would be less bread to divide among the 
larger number. It must not be forgotten that at the present moment 
there were eleven cables across the Atlantic, whereas at the time referred 
to by Mr. Parritt the number was a great deal less. 

The proceedings then terminated. 


Globe Telegraph and Trust Company (Limited). 


The twenty-fourth ordinary general meeting of this Company was held 
on Tuesday at Winchester House, Old Broad-street, under the presidency 
of the Most Hon. the Marquis of Tweeddale. 

The SECRETARY (Mr. Sidney Collett) having read the notice calling 
the meeting, 

The CHAIRMAN said: Gentlemen, I now beg to move the adoption of 
the report and accounts, and in doing so I shall refer to the proceedings of 
the year under review, more expecially with regard to the changes alluded 
to in the report as to the manner of presenting the accounts, and next as 
to the sale of certain securities and the re- investment of the proceeds in 
other securities. 

The receipts for the’year which came to a close July 18th amounted to 
£186,532, being an increase over the previous year’s receipts of £,1359. This 
increase, though not very great, is important, inasmuch as it is due mainly 
to an improvement in the traffic across the Atlantic—an improvement which, 
I believe, is being still maintained, but the full benefit of which will not be 
felt until the end of the current year. The expenses call for no special 
remark, but аз a matter of fact they show a slight reduction—about £25— 
as compared with the preceding year. 

I now come to the change in presenting the accountsrelating to the Com- 
pany's investments. Shortly after the Trust was formed it was determined, 
after careful consideration, that any loss resulting from the sale of an invest- 
ment should be added to cost of the security purchased with the proceeds. 
There was а good deal to be said in favour of this mode of rendering 
the accounts, but it has recently been subjected to а good deal of 
adverse criticism, and after due deliberation your Directors determined 
in future to enter purchases of stocks at their absolute cost price, and 
show, under а separate heading, the profit or loss involved in such trans- 
actions. I believe you will approve of the change. Undoubtedly, under 
the old system, the mode of charging a loss on the sale of one security 
to the cost price of another was rather complicated, and, to a certain 
extent, was misleading. The figure of £193,778, which appears as 
loss on sales of stocks, seems very large, but it must be remembered 
that this loss has not accrued in one year, or two, but during the whole 
continuance of the Trust up to the present time. Moreover, it must be 
remembered that the depreciation on the stocks of the Anglo-American 
Telegraph Company has been well known to the shareholders of the Globe 
Company for a very considerable time. When the Anglo-American stocks 
were taken into the Globe their value was somewhat inflated, but the 
chief reason of the depreciation or the fall in the value of the stocks 
of the Anglo-American Telegraph Company has been due to the extremely 
keen competition which sprang up in the Atlantic after the Globe Tele- 
graph and Trust Company was formed. I now come to the sale of certain 
of our securities. The sales are confined to three, namely, the Anglo- 
American Company, the Cuba Submarine Company and the Commercial 
Cable Company. In the first named Company our investment amounted last 
year to £524,050 Preferred stock and £522,050 of Deferred. It has now 
been reduced to £367,000 of Preferred and £306,000 of Deferred stock. It 
had long been felt that it was not desirable that so large a portion of the 
Company’s capital should be invested in one Company’s security, but 
owing to the low price of the stock, and the indisposition on the part of the 
public to invest in it, it was deemed advisable to wait until the market 
improved. The improved traffics, to which I have referred, produced this 
effect, and advantage was taken to diminish the Company’s holding in that 
investment. This was no new resolution, I may add, but it has been con- 
templated for a very considerable time. It was strongly advocated by our 
late Chairman, Sir John Pender, but was not acted upon for the 


462 


THE ELECTRICIAN, JULY 30, 1897. 


reasons I have mentioned, viz., the poorness of the traffics and the con- 
sequent weakness of the market. The proceeds of sales have been ap- 
lied to increasing our holdings in securities, which already appear in our 
ist of investments, and in one new security. These investments, which I 
shall refer to seriatim, have been made with great care, and I am confident 
that they will greatly strengthen the financial position of the Trust. 

I will now refer to each one of our investinents, so that our share- 
holders may have the fullest knowledge of what has been donc during the 
year with reapect to this matter. 

As regards the Anglo-American Telegraph Company, I have only to ғау 
that it has paid a somewhat better dividend in the past year than in the 
previous year. It now returns us at the rate of £2. 15s. 11d. per cent., 
on our investment, against £2. 13s. 4d. per cent. last year; and the 
dividend which they have just declared, and which will be paid on Aug. lat, 
is at a higher rate stil. Considering our large holding in that undertak- 
ing this state of things will, I am sure, be considered altogether satis- 
factory. On the whole, of course, our actual receipts from the Anglo- 
American Company have not been so large аз they were in the previous 
year, owing to the reduction in our holding of that Company's stocka. 

We have increased our holding in the American Telegraph and Cable 
Company, which pays a 5 per cent. dividend guaranteed by the Western 
Union Company of America—one of the strongest and best companies in 
the United States. The Brazilian Submarine Telegraph Company have 
paid the very satisfactory dividend of 7 per cent. during the ycar, the same as 
last year. Wepurchased these shares at par, and they therefore return us7 per 
cent. on our investment. The Cuba Submarine Telegraph Company is one 
of the three Companies in which we have reduced our holdings. It las been а 
very prosperous little Company for many years, but is now threatened 
with severe competition, which cannot fail to affect considerably its traffic 
receipts ; and we therefore considered it prudent, in the interests of the 
shareholders, to reduce our holding. Then we have purchased a few 
more shares in the Central and South American Telegraph Coin- 
pany. This is a very prosperous Company, and has shown for a great 
number of years a steady increase in its annual rec-ipts. The return we 
get on this investment is £5, 93, per cent., and is very satisfactory. 

We have purchased 300 shares in the Commercial Cable Company. This 
is an entirely new investinent and returns £4. 11s, 5d. per cent. on the 
price. You are probably acquainted with the success of this Company. 
Last year it paid 8 per cent. on its shares as against 7 per cent. in the 
preceding year, and we regard the investment as а very advantageous one. 
We also hold £28,616 of that Company's debenture stock. In regard to 
this I may refer you to paragraph 5 of the report, where it is explained 
that the shares which we held in she Postal Telegraph Cable Compaay 
have been exchanged for 4 per t. Debentures of the Commercial 
Cable Company. The exchange was a very satisfactory one for us, inas- 
much as we bought the Postal shares at an average cost of £86. 6s. 3d. per 
cent. while the present market value of the debenture stock is nearly 
£107. This, together with the fact that we received £103 of the 
Debentures for every £100 nominal of Postal shares shows a profit on this 
transaction of over £10,000. 

The Direct Spanish Telegraph Company has paid the same dividend as 
before—namely, 10 per cent. on the Preference and 4 per cent. on the 


Ordinary shares; and we have somewhat increased our holding in both 


classes of these shares. The Ordinary shares in this Company return us 
£4. 17s. 9d. The Direct United States Cable Company have again increased 
their dividend, having paid at the rate of 24 per cent. this year against 23 
per cent. in the preceding year, giving us £746 more than we received from 
them last year; and here again І am glad to be able to tell you that the 
dividend they are paying this week shows a still further increase. Our in- 
vestments in the Eastern, Eastern Extension, Indo-European, London 
Platino-Brazilian, and Telegraph Construction and Maintenance Companies, 
and also the Submarine Cables Trust remain unchanged, and the dividends 
they have paid us during the year are the same as before. All these companies 
give us а very satisfactory return on the investments, and therefore call for 
no further remark. 

Our holding in the West, African Telegraph Company has been increased. 
An unusual opportunity occurred whereby we were able to acquire 1,045 
additional shares at а cost of £3 per share, thus considerably reducing 
the average cost of our holding in that Company. We believe that the 
prospects of the Company are good, and that ere long a dividend may 
be expected. 

Again, our holding in the Western and Brazilian Telegraph Company 
has been increased during the year. We have acquired 160 of their 
4 per cent. debentures, and also some more Preferred and Ordinary 
shares. The preferred shares are 5 per cent. cumulative, so that 
although during the year under review the Company were unable to 
pay the full rate on these shares, the amount will, we hope, be made up 
when they experience better times. Their debenture debt has been 
reduced by exchanging 6 per cent. debentures for 4 per cent., thus 
effecting a saving of about £20,000 per annum, which must prove 
beneficial to the shareholders, and consequently to ourselves. 

The next Company I deal with is the West Coast of America Telegraph 
Company. In regard to this Company I must again trouble you to refer to 
the Directors' report, in which you will find it is mentioned that “ During 
the current year the West Coast of America Telegraph Company has been 
reconstructed, the £10 shares of that Compeny having been exchanged for 
a similar number of shares of a nominal value of £2. 10s. each, while their 
8 per cent. debentures have been replaced by 4 per cent debentures 
guaranteed both as to capital and interest by the Drazilian Submarine 
Telegraph Company (Limited), I may explain that this West Coast of 
America Telegraph Company has been the reverse of prosperous, having 
paid no dividend on their shares since 1891, and things came to such а 
state with them, principally through the falling off of the nitrate trade, 
from which they derived the greater part of their traffie, that early in 
this year they decided to reconstruct the Company, especially in view 


of the fact that they were unable even to meet their debenture 
interest, In these circumstances we cannot but feel that the recon- 
struction was a wise and proper procedure, and when I mention that 
by the conversion of their debentures from 8 per cent. to 4 per cent. 
they save £6,000 per annum, you will gather that there is a prospect 
of our receiving а return upon our shares in that Company. А 
good deal depends on the condition of the nitrate trade, which was for 
some years very largely overdone by the producera, but which is now 
showing some slight sign of improvement. We have acquired 143 of that 
Company's debentures, which already show & considerable profit on the 
price we paid for them. We have also acquired further shares in the 
Western Union Telegraph Compary. These were purchased at a time 
which has proved to be very advantageous to the Company ; the return 
on these shares giving £5. 15s. 5d. per cent. I think, gentlemen, that I 
have given you all possible information in connection with our investments 
in the various companies, and when you compare the present report with 
that of last year, I think you wlll agree that the position of the Company 
is a very satisfactory one. The value of your securitics to-day 
—taking the middle market price—represents a sum of not less than 
£4,529, 000, which shows a profit over cost of £1,122,500, or, after allowing 
for the deficiency shown on the balance-sheet, through the sale of Anglo- 
American Telegraph and other stocks, there still remains a surplus balance 
over paid up capital of £626,000. I think it will also be satisfactory to 
you to know that our Ordinary shares have hardly ever reached the figure 
at which they now stand on the market—namely, 11 fl 4 per £10 share, 
whilst the Preference shares stand at 17}. I think I have now given you 
the fullest possible information : at the same time, if there is any poiut 
still unexplained I shall be glad to answer any question which may һе 
addressed to me. I now beg to move— 


* That the printed report and accounts for the year ended July 18, 1897 
submiticd to this meeting be, aud the same are hcreby received. and adopted, 
and that a dividend be now declared, payable on and after this day, сў 3s. 
per share on the Preference shares, less income tar, and of Зз. Gd. per share 
on the Ordinary sharcs (income tax having already been deducted) making, 
with previous payments, а total. dividend. for the year of G per cent. on the 
Preference shares, less income tax, and of 44 per cent. uct on the Ordinary 
shares of the Company.” 


Sir JAMES PENDER, Bart., M.P. : I beg to second that. 

The CHAIRMAN said he was sure they would congratulate Sir Jamea 
Pender on the honour that had been conferred on him since their last 
meeting. He then put the motion, which was carried unanimously. 

Sir JAMES PENDER next proposed the re-election of the Marquis of 
Tweeddale. 

Lord SACKVILLE А. CECIL seconded the motion, which was carricd 
unanimously. 

The CHAIRMAN, after thanking them for their renewal of confidence 
in him, expressed his belief that the Globe Company was never in a better 
position than it was at the present time. 

Mr. J. E. PARROTT then proposed the re-election of the auditor:, 
Messrs. Deloitte, Dever, Griffiths and Co., and Mr. William Griffith, B.A. 

Mr. JOHN FORD seconded the motion, which was carried unanimously. 

Мг. W. GRIFFITH, after acknowledging his re-election, said that they 
had every reason to be satisfied with the state of their securities and of 
their accounts. The change in the form of accounts was one he had 
recommended for several years, and he believed that everything now was 
presented in tlie way it ought to be. 

Mr. JOHN NEW'TON proposed a vote of thanks to the Chairman and 
Directors for their successful management of the Company. He did not 
think that the accounts, as presented, were absolutely and strictly correct, 
in this sense—that they showed а difference against the Company of 
£193,000, but there was nothing to show the magnificent difference in their 
favour, Would it not be possible for their accountant to devise some form 
of balance-sheet which would show the magnificent position which the 
Company had attained by reason of the fact that the cost of its invest- 
ments stood at about £1,000,000 below what they were actually worth in 
the market. 

Mr. GRIFFITH pointed out that in one of the paragraphs of their 
report the Directors stated that “ the present market value of the securities 
now held by the Company cansiderably exceeds the cost, after taking into 
consideration the deficiency resulting trom previous sales and exchanges of 
investments.” 

Mr. NEWTON remarked that there were many people who would think 
£10,000 considerable but £1,000,000 was something more than con- 
siderable.” 

The CHAIRMAN thanked Mr. Newton and the meeting for the way in 
which the resolution had been proposed and received. He was surprised 
that a gentleman so well-informed as Mr. Newton should urge them to 
state in their accounts the increased value of their securities. This could 
hardly be done. The value of the securities fluctuated from day to day, 
and he was not aware of any company which adopted such a course. 
There was no place in the accounts to show this information, which might 
be mentioned in the report, and what the Directors said there he thought 
was sufficient, as had been pointed out by Mr. Griffith. 

The proceedings then terminated. 


National Telephone Company (Limited). 


The twentieth ordinary general meeting of this Company was held 
yesterday (Thursday) at Winchester House, London, E. C., Mr. J. S. Forbes 
in the chair. 

The SECRETARY (Mr. Albert Anns) read the notice calling the 
meeting, and the report of the Directors was taken as read. 

The PRESIDENT, in moving the adoption of the report and the 
payment of the dividends therein recommended, observed that the 
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report and accounts were presented in a shape which made them per- 
fectly intelligible, and there was no contentious matter. He trusted they 
would all agree that the report was an interesting and a satisfactory one. 
The income accrued in respect of the bueiness of the half-year 
amounted to the large sum of £476 883, and possibly in the course 
of the current year the annual income of the Company might be 
very close upon £1,000,000, and they might look for a very large in- 
crease in the future. With regard to working expenses, it would appear 
that almost the whole of the increase in their income had been ab- 
sorbed by increase in the working expenses. The increase in the income 
was £46,115, while the expensea had been £42,000 more. But they 
would find a qualification which was necessary to reconcile the increase of 
£42,000 in the expenses with the increase of £46,000 odd in the income, 
compared with the correspon ling period of 1895. Now, had they been in 
receipt of that £20,000 trunk line revenue, the increase in their income 
would have been £66,000, while the additional expenses would not 
have been so much out of proportion. The net result for the half-year, 
after deducting the Post Office royalties, amounting to £43,156 (show- 
ing that they were already approaching £90,000 a year clear money 
handed to the Post Office for the privilege of carrying on their business) 
was а profit balance of £167,010, compared with £166,523 for the June 
half of 1896, an increase of £486 ; but, of course. the trunk line revenue 
again applied to these figures. The payment which they made to the Post 
Office, which he had just mentioned, was а very good thing for the public 
revenue, and а very good bargain for the Post Office, but it was an unpre- 
cedepted burden on a commercial enterprise of this sort, and he thought 
it ought to be borne in mind by those critics who thought that 
everything ought to be given to them for nothing. Out of the available 
balance of £137,259 the Board recommended the payment of a dividend 
at the rate of 6 per cent. per annum, less income tax, on the First and Second 
Preference shares, to which rate these shares had always been entitled, 
5 per cent. pcr annum, less income tax, on the Third Preference shares, 
and 6 per cent. per annum, free of income tax, on the Ordinary shares. 
The result cf the working, after all, was that the Board were enabled 
to recommend a dividend of 4 per cent. more for the present half- 
year {һап for the corresponding period of 1896. The present was 
a provisional report and statement of accounts, their financial year 
closing on December 5136 Last year they paid a dividend on the 
Ordinary shares at the rate of 5 per cent. per annum for the first half 
and 6 per cent. per annum for the second half of the year. For the first 
half this year they recommended 6 per cent. per annum, and they hoped 
and believed that they would be able to pay a similar dividend for the 
second balf, making 6 per cent. for the entire year, against 54 per cent. 
for the year 1896. They proposed to place £35,000 to the reserve fund, 
and to carry forward £5,665. He would like to mention another point : 
their subscriptions were based on payments in advance, and these payments 
were taking place every month. During the present month they had probably 
received a good many new subscribers, who paid their subscriptions for a 
year, and having those subscriptions for the year at their bank, the Directors 
had to attribute the money to each month of the half-year they were now 
in, and to carry forward to the following year the proportion of the sub- 
ecription belonging to that year. Excluding the subscriptions for the 
present month up to the date of the accounts (June 30), they received in 
the character of subscriptions in advance £499,962 for services to 
be performed, being an increase of £61,641 compared with the amount 
at the corresponding period of 1896. They could make their minds very 
easy as to what was going to happen when they met next February ; they 
certainly would not be in a worse position upon the year than they were 
when they met last February, and dealt with their affairs for 1896. This 
was a very satisfactory item. With capital expenditure they could not 
carry on a business like theire, adding a great number of people from month 
to month as subscribers, without finding a great deal of money. The 
peculiarity of their business was that they could not take a subscription of 
£10 without spending a good deal more than £10, in anticipation, to provide 
the machinery for supplying the subecriber. Therefore, during the half-year, 
they had expended £193,562, chiefly in that direction. The bulk of this 
expenditure had been on the erection of 6,148 additional exchange and 
private lines required to meet the wants of new customers, and this money 
had to be found and spent before the new customers were called upon to 
pay. Some portion of the expenditure, of course, though not attribut- 
able to the particular connection or connections involved in the 6,148 
lines, went in auxiliary things, such as removing wires underground and 
improving the general service. An expenditure such as this was fairly 
put to capital. In connection with the funds they required for such 
capital expenditure they had reserves of power—stocks of various kinds un- 
issued. Recently they were largely in debt, and their bankers were very 
glad to lend them money, but it would not do to go on too long in that 
direction. They, therefore, came to the conclusion to issue some new 
capital, which they did, with an extremely satisfactory result. They issued 
the balance of the Five per Cent. Third Preference Shares to the nominal 
amount of £655,850. The shares were of £5, and they thought it better 
to issue them by tender at a minimum price of £5. 153. They, how- 
ever, realised £5. 16s. 61. per share, and a premium was thus brought in 
of £107,882. This afforded them the opportunity of rectifying the 
accounts. They were continually challenged with the “awful manner” 
in which their stock had been wa'ered, and it was stated that they had 
fictitious capital and no credit, and that they were bankrupt. It was true 
that in early days they had to issue stock, although not on a very large 
scale, at a discount, and their balance-sheet showed a debit on that account. 
They bad also had to redeem a certain amount of stock at a premium—it 
was wise {о do so. What they had done now was to pay out of the 
premium obtained on the recent issue of Five per Cent. Third Preference 
shares the discounts and the cost of redeeming the debenture stock 
referred to. Their capital account and their accounts were squared to 
that extent. and there was a balance of £25,000 still remaining to the 


credit of the premium account. Their relations with the Post Office 
continued to be most satisfactory. He called attention to the salient 
features in the accounts, and stated that in the capital account for the 
June half of 1896, an entry appeared Amounts expended on the con- 
struction of exchange and private lines and purchase of various 
undertakings, as per last account, £4,902,932, less £458,114 received from 
the Post Office for the purcbase of the trunk wires.” A shareholder 
had written to ask where this money had gone to, and the reply 
was to the diminition of the debit to capital. It had, in fact, been 
applied to paying back money they had spent on plant which 
the Post Office took over, and it meant putting that to the 
credit of capital account. They therefore began the half-year 
under review with a capital expenditure of £4,926,468, and during the 
half-year they had expended on the construction of exchange and private 
lines £193,562, bringing up the capital expenditure to £5,120,030, with 
an additional £174, for land and buildings. There had thus been a 
total expenditure on capital account of £5,293,690. On the other 
side the capital account sbowed where they had obtained this money from, 
and it also showed that the balance of the account carried to the balarce- 
sheet was £399,000. They owed a respectable sum, but fortunately 
they had to receive an amount which would wipe out this indebtedness 
It wae, however, а great advantage to a company like theirs, having large 
capital expenditure, that they should be enabled when money was at 2 per 
cent. to borrow from their bankers. It would be very bad business to call 
up capital on which they would have to pay $$ per cent. to pay off a debt 
which they could enjoy with relative safety at 2 per cent. They hada 
reserve fund formed from profits, amounting to £407,364 in addition to 
£25,067 om premium account, and when they had added the £35,000 to it 
which they proposed to transfer from the revenue account, their reserve 
fund would approach very nearly £500,00C. He supposed that as their 
business increased, they would with the shareholders’ approval, from time 
to time further increase their reserve fund. 

The VICE-PRESIDENT (The Right Hon. Lord HARRIS), in seconding 
the motion, said the President had referred to the criticisms of which the 
Company were the recipients. Their President and other witnesses had a 
few years ago placed before a Committee of the House of Commons the fact 
that in no other country had anything like the same difficulties to be 
faced in conrection with way-leaves as in this. Any gentleman at the end of 
his contract could tell them totake away their pole from off his house and they 
had to do it. Moreover, in no other country was such difficulty ex- 
perienced as to the consent of local authorities ; but they were endeavour- 
ingto overcome all these difficulties. 

The PRESIDENT, in auswer to questions, stated that they had an 
aunval average expenditure of from £400,000 to £450,000, and they 
experienced no difficulty in raieing this amount. They had £173,660 
already invested in land and buildings. 


Mr. CHAPMAN called attention to certain criticism of the Company in 
the Press, and asked for information. 

The CHAIRMAN, in reply, stated that a vast deal of the criticism referred 
to was quite useless, as it was founded on nothing reliable. It had been stated 
that the telephone subscription in London was £20, in Manchester £12, in 
most other cities and towns £10, Sheffield and Cardiff £5, whereas the 
average subscription in London was £14. 2s. 8d., iu Manchester and other 
great centres £8. 108. 10d. Another critic said “in Paris the rental has been 
reduced from £24 to £16." That was quite true; but it was £16 against the 
£14. 2з. 8d. charged in London, which was a bigger place than Paris, and 
the telephone business in London was done—bad as it was- relatively 
much better than in Paris, and at much less cost in spite of the fact that 
the Telephone Company of Paris—namely, the Government—kept the 
whole £16, while in London out of their £14. 2з. 8d. they had to pay 
10 per cent. to the State. The French Government, too, in Paris had an 
almost absolute right to carry their wires wherever they pleased, with- 
out paying a farthing for compensation or rental. As he had said, 
the French Government kept their £16 entirely to themselves, but 
the 10 yer cent. royalty which they paid in London came to 28s., 
and they alo had to pay over £l out of it for wayleaves. There- 
fore, the net money—which was the real comparison with the £16 in 
question— was £14, less £3. Then at Berlin it was said that the rate was 
48, and in Rotterdam £7. 10s. ; but the average rate over the whole of 
England, except London, was £8. 103. 10d., out of which they paid £1. 10s. 
for royalty and way-leaves, leaving them with £7 against the £8 and 
£7. 10s. The fact was these charges were brought against them simply to 
excite prejudice, and the shareholders could go away quite easy in their 
minds as to the value of these criticisms, Up to June 30th last they had 681 
towns and places supplied with the telephone, notwithstanding the obstruc- 
tions and difficulties. They had 757 exchanges open. They had 100,555 lines 
at work which meant subscribers, and they had 116,651 telephone sets in use. 
The Post Office transmitted in a year—he understaod tliis was the case for 
the past year—75,000,000 messages at 4d. a word, whereas during that 
year this Company transmitted by telepnone 416,000,090 messages, cach of 
which was moderately estimated to consist of 100 words, which were spoken 
at a cost of Ad., the actual figure being ‘54d. Fora telegram one had to wait, 
but by telephone the business was despatched immediately. Seven-tenths of 
their messages took place between merchants, financiers and tradesmen in 
a large way of business; and they could enjoy the privilege over the 
whole of England, including London, for an annual payment of £9. 10s. 8d., 
which meant Js. 7d. a week, or 6d. a day, including Sunday, In answer 
to а further question he stated that the vear 1904 was the time when the 
Government might, hy notice, take over the telephone on arbitration terma. 

The motion was then carried unanimously. 


The retiring directora and auditora were subsequently re-elected, and a 
vote of thanks to the Chairman and the Directors, the general manager 
(Mr. W. E. L Gaine), the engineer-in-chief (Mr. D. Sinclair), and the secre- 
tary (Mr. A. Anns), brought the proceedings to a close. 
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City and South London Railway Company. 


The half-yearly ordinary general meeting of this Company was held at 
Winchester House yesterday, Mr. Charles Grey Mott presiding. 

The SECRETARY (Mr. W. F. Knight) read the notice convening the 
meeting, the report of the Directors and statement of accounts being taken 
as read. 

The CHAIRMAN: Itis now my duty to move the adoption of the report 
and accounts, and in doing so I am glad to be able to say that the steady 
progress that we have made from the very commencement has been 
thoroughly maintained during the past half-year. The increase in the 
number of passengers as compared with the number ia the correspond- 
ng half of last year is 245,138, and the increase in the receipts 
from passengers is £2,582. That includes an increase of £75 
from season tickets. The number of season ticket holders has also 
increased by 41, which is alwaya a satisfactory feature of the line, showing 
that it is steadily gaining the public confidence. As regards the extension 
works which are now going on to Finsbury Pavement, I may say that the 
station at Moorgate-street, adjoining the Moorgate-street station of the 
Metropolitan Railway, is going on very well. The shafts are all sunk, and 
the tunnels have been started. With regard to the St. Mary Woolnoth 
site, the rector and churchwardens did not give us any help in obtaining it, 
and we were compelled to go to the Board of Trade and get their surveyor 
sent down, with the object of saying what sum we should have to deposit 
as security before we took possession of the church. It was a very con- 
siderable sum, but we deposited it, and took possession of the church, 
From its outside appearance we had been led to suppose that it was а sub- 
stantial building, but Iam sorry to say when we came to meddle with it 
we found that it is a very poorly-built, flimsy structure, with a great deal 
of *scamping work about it. The consequence is that we shall have 
to take great care in upholding it in order to prevent it from 
coming down about our ears. Our progress, therefore, will be somewhat 
slow, but we shall go on with the work as fast as we can. As regards the 
site close to the London Bridge railway station at Denman-street, good 
progress had been made. The shafts are down, and the coustruction of the 
undergrouud station is now beiog proceeded with. In connection with this 
extension of the line we have had to be very careful to recousider all the 
original plans in the light of more recent experience of working, in order 
that the very best gradients and the best arrangements for working the 
line most economically might be obtained. The result has been that we 
had to slightly alter the levels and the construction of certain sidings, 
which will increase the original estimate, but not very largely. As regards 
the St. Mary Woolnoth Church site, we thought it very desirable that the 
platform there should be connected with the underground platform at 
the station which the Central London Railway is constructing in front 
of the Mansion House, and after some negotiations with the Company 
an arrangement has been come to by which a short subway will be 
constructed between the two platforms, so that passengers coming along 
our line or that of the Central London Company will be able to go from 
one platform to the other without the trouble or necessity of coming to 
the surface. This will be a very great public convenience. The expense 
of the work will be borne equally by the two Companies. You gave us 
authority to carry on the Clapham extension, and notices have been 
served for the sites of the two stations, and we are now in negotiation to 
obtain possession of the buildings on those sites, so that we may be in a 
position to be prepared for the carrying out of the extension. You see that 
we made some little profit out of our seats on the occasion of the Jubilee 
procession, but considering that the money so received was not part of the 
customary receipts from the traffic of the line, and looking forward to the 
possibility that there may be some delay in opening the line at 
the time we first expected, and as we shall have to pay the 
dividend on the Preference shares which were issued, we thought it best to 
try and commence to lay up a small reserve fund with the purpose of meeting 
any interest that might accrue. I hope you will approve that as a 
prudent course. Coming to the accounts, I may say, with respect to 
capital account, that we have raised no new capital during the half-year. 
We had a balance last half-year to the credit of the account of £179,262, 
and we have expended during the half-year £113,375 on the works, but 
that includes the large sum which has been deposited as security for the 
church, a good deal of which will ultimately be returned to the Company. | 
We have paid off the old debentures, £1,800, which makes a total expen- 
diture of £115,175. Deducting that from the balance forward last year 
we have stil an unexpended balance of £64,087. Coming to revenue 
account, the receipts from passengers show an increase of £2,382; 
parcels an increase of £85 ; transfer fees £10, and sundry receipts £941. 
That includes the Jubilee receipts. On the other hand we have a decrease 
in the rent of £8, which makes an increase of receipts of £3,348. On 
the other hand, expenditure shows, almost for the first time in our accounts, 
a definite increase. We have always looked forward to the time when this 
must arise, as repairs become more and more necessary. Maintenance 
shows a decrease of £83, but the locomotive expenditure has increased 
£475. That arises largely from extensive repairs that have been done this 
half-year. Carriage repairs have increased £28, and traffic expenses £225. 
Part of that arises from the fact that we thought that, following what bas 
been done by a great many railways, considering the heavy work in con- 
nection with the Jubilee tratfic, it was right to make some present. to our 
men in acknowledgment of all they had done, so we gave them a day's pay, 
which accounts for a portion of the increased expenditure. General charges 
are £29 more, law charges £2, and rates and taxes, as usual, £45. That 
means an increase of £731. You will, of course, notice that this is a very 
sinall percentage - about 20 per cent.—on the increased traffic, even though 
these extra charges have come upon us, The net increase of receipts has 

been £3,347, the net increased expenditure £731, which leaves a balance of 
£2,617, to which we have to add bank interest £19, and we have a decrease of 
debenture interest in consequence of paying off old debenturesof £211. That 


makes £2,847. From that we have taken £1,000, and carried it to reserve 
fund, leaving us £1,847. We have paid an increased dividend on Preference 
shares £9, and on the Ordinary £1,969, making a total of £1,978. The 
working expenses come out from the published accounts at 55°67 per cent. 
But we thought it better, in giving you the percentages, to take off the 
£1,000 for the Jubilee seats, because that is not really part of the ordinary 
work of the railway. We are therefore hardly entitled to take credit for 
that in calculating the percentage of working expenses. Therefore, 
deducting that £1,000 from the receipts, the percentage of the working 
expenses is 57°62, as against 60°02 in the corresponding period of last 
year, so that you see we are down very nearly 24 per cent. If you 
deduct, as we have done before, the cost of the lifts, so аз to compare 
ourselves with an ordinary railway, our percentage comes out at 50°40, as 
against 50°71. The receipts per train mile have increased this half-year 
from 2з. 24d. to 2s. Ad., which ія a satisfactory advance. The receipts рег 
passenger are about the same, having increased from 1°89d. to 1:904. 
That figure is constantly rising, until we have got now to the normal rate 
of 2d., at which we originally started. Locomotive expenses per train 
mile shows an increase, being 6'06d., as against 5:884. last year. But you 
will notice that we have run an additional number of trains. We have 
run 2,269 more trains than we did in the corresponding half of last year, 
and we have run 7,419 more miles. The average number of persons in 
those trains has increased from 44:59 last year to 46:54 this year, so that 
we have an average increase of about two passengers in every train that we 
have run, notwithstanding the increased number of trains run. Taking tho 
whole of these accounts, I think they show a very satisfactory position, 
and that we are going on in the right course. I do not know 
that there is much that I could say with regard to the accounts 
which I have not pretty well dealt with. I hope—and from all appear- 
ances we have every reason to believe—that wheu we get our exten- 
sion open to the City and up to Clapham we shall have a very fine traffic 
on the line. When that is done I trust we shall be able to declare a much 
better dividend than we do to-day. At the same time it is very satisfactory 
to be able to declare a dividend of 2 per cent. per annum, which we have 
been aiming at for some time past. I now move 

' That the report and statement of accounts for the half-year ended June 30, 
1897, now presented lo the meeting, be received and adopted. 

Mr. SAMPSON HANBURY seconded the motion. 

Mr. JAMES DRAKE, in supporting it, congratulated the Board on the 
fact that the present was unquestionably the best report yet submitted to 
the shareholders, as was attested by the circumstance that this was the 
smallest half-yearly meeting yet held. He was very pleased to think that 
their business was going on so satisfactorily, thanks to their excellent 
Chairman and colleagues, as well as to the manager and secretary, who 
pursued a policy of prudent finance. They had certainly no reason to 
regret the occasion of the Jubilee as a financial investment. The steady 
progress of the line implied necessarily growing confidence on the part of 
the public. The fact that so many passengers had been carried over their 
short line in safety during the past 12 months demonstrated not only the 
public confidence in it, but also its great convenience to the community. 
Having gone over the accounts very carefully, hie was convinced that there 
was the greatest financial prudence shown by the management. He 
believed that it was as honest finance as could be found in connection with 
any enterprise in the country. 

The resolution was put and carried unanimously. 

The CHAIRMAN next formally moved, and Mr. CHARLES SEYMOUR 
GRENFELL seconded, resolutions declaring dividends at the rate of 2 
per cent. on the Ordinary Consolidated stock, and of 5 per cent. on the 
perpetual Preference shares. 

The resolutions were carried nem. con. 

Mr. DRAKE then proposed a vote of thanks to the Chairman aud his 
colleagues. 

A SHAREHOLDER seconded the motion, which was cordially passed. 

The CHAIRMAN, in expressing his acknowledgments, said that they had 
had a hard and anxious time during the Jubilee celebrations, but he was 
happy to say that the whole of their arrangements were carried out with- 
out the slightest accident, which reflected great credit on their manager, 
secretary and staff. 

The proceedings then ended. 


British Aluminium Company (Limited). 


Au extraordinary general meeting of this Company was held yesterday 
at the Westminster Palace Hotel, Victoria-street, S.W., under the presi- 
dency of Mr, R. W. Wallace, Q.C. (the Chairman of the Company). 

The SECRETARY (Mr. Charles Е, Jones) having read the notice con- 
vening the meeting, 

The CHAIRMAN said : Gentlemen, since our last meeting several of the 
shareholders have expressed a desire to know what the legal position of this 
Company is in во far as the monopoly which this Company holds as to the 
supply and manufacture of aluminium by the patents under their control; 
and although this is а meeting called mainly for an alteration of the 
Articles of Association in certain small particulars, I thought it would be 
advisable to give this information to the shareholders at this time. The 
position of the Company was explained very fully at the last meeting 
which we held, and all the affairs of the Company have been going on very 
prosperously since then. Now, as to the legal position, you are aware 
that we brought actions against persons and firms who had imported 
aluminium from America and Germany. I am happy to tell you that all 
those who disputed our monopoly have submitted to the injunctions 
granted, with the exception of one or two who are about to submit. The 
principal firm against which we brought an action was that of Sir W. G. 
Armstrong, Mitchell and Co. (Limited), of Newcastle-on-Tyne, and about a 

fortnight ago an injunction was granted in the Courts against them. The 
Government had before paid us royaltieson aluminium which they had bought 
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away from us in America. Now I am happy to вау that in the future none of 
the companies which manufacture aluminium in foreign countries will supply 
aluminium to this country. They are convinced that our monopoly is a 
good one, and that now we have the whole field before us, and the share- 
holders will in future derive the full benefit from their monopoly. We аге 
the only people who manufacture aluminium in this country by 
the electrical process, and this is the only process which has been 
adopted and can be adopted for. the manufacture of aluminium. 
In connection with this matter there was a firm called the Aluminium 
Supply Company, which had worked up a very gocd business as agents 
for the American Company, and that organisation we thought so 
valuable that we have allowed it to continue, and in order that we may 
have the full benefit of it in future we have taken а half share in that 
Company. Now with regard to the other branches of our manufacture, 
I might add to the information which I gave to the shareholders at our 
last meeting, that at Greenock the works have been very much developed, 
and the manufacture of electrolytic carbons is very niuch required in this 
country. Various people in other branches of electrolysis, who are now 
developing large works for this purpose, have decided to utilise the factory 
that we have at Greenock for the supply of electrolytic carbons for other 
purposes This, I think, will be a very great branch of our work, and I 
believe that we shall derive considerable profit from it, and also be able to 
reduce the cost of our own manufacture of carbons by carrying on the work 
on a larger scale. At Larne we also have other branches of manufacture which 
promise in the future to give us additional dividends ; that isin connection 
with the manufacture of alumina, sulphate of alumina and other articles of 


that kind, which are used very much for different purposes. As you know, | 


we have large undeveloped arrangements at present in connection with 
water-power. All these various electrical processes require water-power for 
their proper carrying out, and we have been approached by many of these 
firms with a view of assisting them by giving them facilities for carrying on 
their industries by means of water-power. This will lead in the future to the 
development of these water-powers. I do not think it is desirable to 
mention at present where they are, but I may state that some of 
them are iu Scotland, and some in Wales. I think, however, that 
the shareholders may congratulate themselves that we have been first in 
the field, and have been able to secure these at very low prices. I should 
think that very probably in the course of this year we shall make a 
separate branch of tbis Company, solely devoted to that purpose. It is 
quite evident from the utilisation of water-power in other countries that 


this is going to be a very great industry. Of course our water-power ' 


depends principally upon the rainfall in this country, and our engineers 
have been able to convince us that from that source aud the storage which 
we have at our command we can utilise water-power in this country 
quite as cheaply, if not more cheaply, than the water-power in America and 
elsewhere. But it has additional advantage, because many of the water- 
powers that have been developed in foreign countries are very far away 
from the base of utilisation. That is not so in our case, because most of our 
water-powers arc on the sea coast, and as soon as they are developed they 
will be immediately made useful. Now І do not think I need tell you about 
the other branches of our industry, because I believe you are already very 
fully acquainted with them. The manufacture of aluminium is going 
on better than we expected, and the demand is increasing every day, 
and we are taking every requisite means to meet the demand. Now 
the real object of our meeting is to pass а regolution for alter- 
ing the Articles of Association. The alterations you have before you, 
and I do not think it is necessary that I should make any 
special statement as far as they are concerned. The first one, uuder 
the head (A), refers to the interest payable on calls in arrear. By an over- 
sight the word “ sball" has been inserted instead of the words“ be liable 
to.“ That imposes upon the Directors the obligation of making every 
shareholder, who has not paid up his calls, pay 10 per cent. interest after 
the date they were due. In future we only wish to have that power, but 
we do not desire to exercise it unless under very exceptional circumstances, 
The other alterations in the Articles refer to minor details. I think it is quite 
apparent from the circular which was sent out what those are, so without 
further words I will move that the following resolution be accepted: 


" That the Articles of Association be altered in manner following :—( A ) By 
inserting in Article 28, line 4, after. the word ‘shall, the words ‘be liable 
to, und after the word ‘thereof,’ in linc 7, the words ‘ but the Directors may 
when they think fit remit altogether or in part any sum becoming payable for 
interest under this clause.’ (B) By inserting at the end of Article 30 the 
words ‘ There shall be paid. to the Company in respect of, and prior to, the 
registration of апу transfer a fce of 2s. 6d. (C) By striking out of Article 
111 from and including the word ‘the’ in line 3 to and including the word 
‘up’ in line 7." 


Should the resolution be passed by the required majority it will be 
submitted for confirmation as a special resolution to a second extraordinary 
general meeting which will be subsequently convened. 


Dr. А. A. COMMON seconded the resolution, which was then put and. 


carried unanimously. 

The CHAIRMAN: Gentlemen, that terminates the business of the 
meeting, but I may say that we have declared a further interim dividend 
of 7 per cent. ou certain of the Preference shares, aud we shall continue to 
declare those dividends from time to time, as we think advisable. The 
confirmatory meeting will be held in the usual course. It will be of a 
formal character only, but no doubt we shall have sufficient shareholders 
present to form a quorum on the occasion. 

Mr. E. STOPFORD JONES proposed a vote of thanks to the Chair- 
man, and euid he thought the Directors of the Company were to be 
congratulated on the exceedingly able manner in which they had carried 
on the business, 

Mr. MACNAB seconded the motion, which was carried, 

The proceedings then terminated. 
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Harrow Electric Light and Power Company (Limited). 


' The first annual general meeting of the shareholders of this Company 
| was held at Harrow last week, Mr. C. Colbeck (Chairman) presiding. The 
‚ Chairman referred to the report, which stated that the accounts covered 
(the period from July, 1895, to December 31, 1896, but electric cur- 
rent was first supplied on September 9, 1896. They started with 22 cus- 
.tomers and an equivalent of 3,177 8-c.p. lampe connected, and at the 
end of the quarter hud 59 customers and 3,900 lamps connected. "They 
had sold nearly 20,000 unita of current, which, with meter rents, brought in 
467d. 4s. 24. The total receipts amounted to £929.185.6d., and after paying 
debenture interest, writing £110. 11s. 10d. off preliminary expenses, &c., it 
{ was proposed to declare a dividend of 1 per cent., and to carry forward 
the balance, £26. 188. 6d. The capital expenditure exceeded the capital 
subscribed by £2,966. 12s. 2d., owing to the operations of the Company 


: baving rapidly extended beyond the limits covered by the first estimates. 


The excess represents extension of mains, installations in private houses, 
working capital for house connections, metera, &c., and reserve plant. The 
Company required about £7,000 additional capital, and the Directors had 
already issued 1,000 more shares of £5 each, which they had offered to 
their friends in Harrow, and they proposed to issue more as the works 
progressed. "The Directors were satisfied with the arrangement with 
' Messrs. Crompton for working and maintaining the station, including the 
. superintendence, repair and maintenance of buildings, machinery and 
 màins. Current had been continuously supplied, and from the outset to 
; the present moment been no breakdown in the machinery or the mains. 
The CHAIRMAN said that they had paid £450 to the contractors, and 
gave them 2d. a unit for running the station, and providing them with 
full repairs and money for maintenance. With regard to depreciation, the 
contractors did all the repairs, and when they terminated the contract the 
plaut would be given over to them in as good working order as when they 
received it, or they would be able to sue for the difference. The ordinary 
depreciation was covered by the working contract. They had now 57 
customera, and the equivalent of 4,475 8-c.p. lamps were connected. He 
expected there would be 6,000 lamps connected at Christmas, and, reckon- 
ing the 8-c.p. light at 10s. a year, they weuld have an annual income of 
£5,000, plus meter rents. They could then probably reduce the price of 
current from 8d. to 7d. per unit, Various extensions had been carried out 
at a cost of £7,500, and he believed that their policy of installing at a 
rental had been most successful, and it had created а demand among the 
smaller householders. He had seen the Free-Wiring Company's prospectus, 
and tbis Compauy did at а higher cost what the Harrow Company had 
been doing for months past. Mr. Tate did the work for them, and the 
Company received а small percentage from him. They had a number of 
cases in Harrow in which a distinct saving was made with electric light 
over the gas previously supplied. Their capital expenditure to date was 
£12,000, and they would require to spend £7,000 more before Christmas. 
They might issue more debentures, but he belicved they had enough in the 
£7,500. | 
The report was adopted. 


British Thomson-Houston Company, Limited. 
The second ordinary general meeting of this Company was held on 


Tuesday, at the offices, 85, Cannon-street, London, E. C., under the pre- 


sidency of Mr. E. A. Lazarus. 

The Manager and Secretary (Mr. James Devonshire) read the notice 
calling the mecting. 

The CHAIRMAN said: I do not think there is much for me to add to 
the report, although on one or two itema in the accounts I might just 
add a few words, In the profit and loss account there is the sum of 
£3,634 under the heading of expenses and allowances iu connection with 
the winding-up of the British Thomson-Houston (Limited), and the forma- 
tion of the new Company, including liquidators’ remuneration and £1,000 
paid to the Directors of the old Company. We felt, although we did 
not quite agree with the management of the old Company, that there 
was nothing at all that should separate us in any way, and that 
we should like to be on friendly terms with them. In these circumstances 
we thought we should be acting in accordance with your views if we voted 
а sum of money to them, not во much for the money itself, as to show there 
was no ill-will, and that we hoped to see each other in а friendly manner in 
the future. I hope you agree with that. We are satisfied with regard to the 
prospective business of the Company. We find that electrical traction prin- 
cipally is gaining ground in this country very fast. Judging by the number 
of applications that are made to us for quotations for various schemes, 
many of which we are asked to work out, and also to suggest to people how 
such and such matters should be attended to, it seems that great interest 
is being stirred up in this country in electrical traction, and we believe that 
this Company has a great future before it. We certainly think there is 
room for ourselves in the trade. We find that some people imagine that, 
although we are an English Company, we have more to do with our 
American cousins than with Englishmen, but that is not the case. The 
common sense of the English people, however, has recognised the fact 
that our American cousins have been for the last 10 or 12 years looking 
after this special branch —I refer to electrical iraction—-whereas we have 
been simply what I may call marking time. No doubt the effect of the 
1870 Tramways Act has had something to do with that. People here 
knew that the companies after a certain length of time might be bought 
up by Corporations or have to renew their leases, and they did not 
care to approach this queatiou of an alteration in the mode of traction 
until it became a really burning one. Аз far as we are concerned 
we shall be very glad to not only equip the lines, but also to take 
а financial interest in them. But whichever way things may turn 
out, whether corporations and municipalities take up the lines and work 
them themselves, asking us to supply the plant for them, or whether we 
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are asked to finance the lines at the same time, I think there is every 
prospect of our doing a good business in the future. I think there is 
nothing further for me to say, and I now move— 

** That the report of the Directors produced, together with the annexed 
statement of accounts, duly audited, be now received, approved and adopted. 

Sir THOMAS THOMPSON seconded the resolution, which was agreed 
to unanimously. 

On the motion of the CHAIRMAN, seconded by Mr. J. HAMSPOHN, the 
following dividends, payable on the 28th inst., were declared: 5 per cent. 
on the £40,000 “ A" shares fully paid, 5 per cent. on the £40,000 “В” 
shares fully paid, and 5 per cent. on the £160,000 “ B" shares £5 paid-up. 

Col. MARTINDALE, C.B., moved the re-appointment of the Auditors 
(Messrs. Price, Waterhouse and Co.), and Mr. Down seconded the motion, 
and it was carried. 

A vote of thanks to the Chairman terminated the proceedings. 

The following is the Directors’ report to 51st March last :— 

The year has been a satisfactory one, a considerable increase in business 
having taken place in the sales department especially. There are sundry 
losses and contingeucies arising in the winding up of matters in connection 
with the old Company (more especially the City of London and the Dublin 
contracts), which are allowed to stand over against the profits upon other 
contracts in course of execution entered into by the new Compeny, such 
profits accrued at March, 1897, but not taken credit for, being estimated 
considerably to exceed any loss that may result frem the closing of these 
old accounts. "The profits, after deducting general and teclinical expenses, 
discounts and interest, amount to £22,576. 14s., of which the sum of 
£13,162. 155. 5d. has been applied as shown in the profit and loss account. 
The available balance is £9,414. Os. 7d., which the Directors recommend 
be distributed as follows :— 

£2,000 0 O to 5 per cent. dividend on £40,000 A shares, fully paid. 

2000 0 O to 5 5 3 40,000 B „ Е 
4,000 0 O to 5 » Е 160,000 В „ £5 paid up. 
1,128 16 0 to reserve fund, being 5 per cent. of £22,576. 14s. 

285 4 7 to profit and loss new account. 


Chili Telephone Company (Limited). 

The report of the Directors of this Company to March 31 is now issued. 
The aggregate number of subscribers at all centres at the end of the year 
was 4,407, compared with 4,252 at the beginning, a gain of 155. The gross 
revenue from al] sources was: In 1896-7, $610,717 ; in 1895-6, $619,826 ; 
a decrease of $9,109. The expenditure in Chili during the year was 
$373,009, a decrease of $11,970, and the net income in Chili $237,767, an 
increase of $2,861. The average rate of exchange for the year was 17.474., 
compared with 17.27d. in the previous year. Converted into sterling at 
these rates, there was an increaso for the year of £597. The liquid assets 
and liabilities in Chili on March 31 were valued at 174d., the current rate 
of exchange on that day, compared with 173d., at which they were valued 
on the corresponding date of the previous year. This increase due to this 
rise in exchange amounts to £148, which has been carried to reserve. The 
expenditure in London is £76 lees than in the previous year. 

‘Ihe balance to credit of revenue, including £557 brought forward, is 
£12,878, of which £3,251 bas been carried to reserve for depreciation and 
renewals, The Directore recommend the payment of a divideed of 48. per 
share, less income tax (4 per cent. per annum), abeorbing £8,506, leaving 
£1,020 to be carried forward. 

During the year the capital outlay was £3,516, and the total mileage 
shows an increase of 696 miles 1,685 yards, 


Waterloo and City Railway Company. 

The report of the Directors for the half-year ended June 30 last, to be 
presented to the meeting on Thursday, Aug. 5, sets out that the expendi- 
ture during the half-year amounted to £80,079. 6z., making a total outlay 
of £560,605, 14s. 5d. up to June 50, 1897. The fourth call upon the share 
capital, due Feb. 1 last, was paid up in full, and the fifth and final call 
will probably be required in October next. Every effort is being made to 
complete the railway, which it is hoped will be opened for traffic by the 
end of the year. The rolling stock will be provided under agreement by 
the London and South-Western Railway Company, who have ordered the 
necessary vehicles for the working of the railway. The contracts for the 
generating station and electrical appliances referred to in the last half- 
yearly report have been let, and satisfactory progress has been made with 
these works. The London and South-Western Railway Company's Bill in 
Parliament, including powers for a street diversion and the acquisition of 
further property in Lambeth for the purposes of the Waterloo and City 
Railway, has passed through both Houses, and now only awaits the 
Royal assent. 

The Enyincers’ Report, dated July 15, and signed by Messrs. W. R. 
Galbraith and A. B. W. Kennedy, states that the northern or up tunnel 
has now been completed throughout, including the station and siding 
tunnels at the Mansion House. The City station tunnel for the south or 
down line of rails bas still to be executed, but the shield is in position, and 
driving will be commenced at once. The first instalment of the permanent 
way materials has been delivered to the contractors, and road layiog has 
been commenced. The inclined passage from the City station to the 
subways of the Central London Railway is in progress. "Tbe platform 
wall of the up line City station is being built. The whole of the under- 
pinning of the piers and buildings at the Waterloo station has been safely 
completed, and no settlement whatever has occurred in the South-Western 
Company's station works or offices. The inclined roads and subways 
between the high and low level stations at Waterloo are well advanced, 
and the latform walls of the latter have been built. The retaining walls 
around the site of the terminal sidings south of Aubyn-street ‘are finished, 


and the excavation of the enclosed area is in hand. The engine house of 
the generating station has been carried up to roof level, so far as it stande 
upon land already acquired by the Company. The manufacture of boilera, 
engines and dynamos and other electrical work was commenced early in 
the year, and has now far advanced, the first engine and dynamo being 
ready for testing. Arrangements bave been made for the electrical con- 
tractors to follow on the permanent way at once with the conductor rails 
and cables. The cables themselves are finished and ready for laying, and 
the work generally is well forward, both as to the machinery for the power 
house and the remainder of the electrical equipment. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


PENTON'8 PATENT ARTIFICIAL INDIA-RUBBER SYNDICATE (LTD.).— 
This Company has been registered, with a capital of £2,000, in £1 shares, 
to acquire and work an invention connected with the manufacture of 
artificial india-rubber, gutta-percha, or like substances. The first Directors 
are Messrs. F. Fenton, H. H. Pain and W. M. Walker. 

TRANSANDINE CONSTRUCTION COMPANY (LIMITED).— This Company 
was registered on July 23, with a capital of £300,000, in £100 shares, to 
acquire, construct, equip, repair, maintain and work railways, tramways, 
telegraph and telephone lines, &c., in South America or eleewhere, and to 
apply for, obtain or take over any concessions or contracts. 


WIRELESS TELEGRAPH AND SIGNAL COMPANY (LIMITED).—This 
Company was registered on July 20, with а capital of £100,000, in £1 
shares, to acquire from Signor Guglielmo Marconi certain letters patent, 
provisional protections, inventions and rights in connection with telegraphy 
or otherwise, and to carry on the business of engineers and manufacturers 
of all kinds of telegraphic apparatus. The first subscribers, with one share 
each, are: James F. Bannatyne, Н. Jameson Davis, engineer, T. Wiles, 
Н. Obre, M. T. Goodbcdy, Cyril 1“. Bennett, S. W. Ellerby, Robert A. 
Patterson and F. Wilson. The first Directors are: Edgar Appleby, Wil- 
liam Smith, James F. Bannatyne, Henry J. Davis and Guglielmo Marconi. 


ELECTRIO AND GENERAL INVESTMENT COMPANY (LIMITED).—-The 
annual return to July 16 has been filed. Out of the capital of £200,000, 
in 39,900 Ordinary and 100 Founders’ shares of £5 each, 20,000 Ordinary 
and all the Founders’ shares have been taken up. The full amount has 
been called and paid on the latter, and £1 per share on the former. 

ENGLISH ELECTRIC CARBON COMPANY (LIMITED). — The annual return 
to June 29 has been filed. 905 shares have been taken up out of a capital 
of £10,000 in £10 shares, and the full amount has been called and paid. 

TELEGRAPH MANUFACTURING COMPANY (LIMITED).—The annual 
return to July 9 has been filed. The capital of £50,000, in £10 shares, 
has all been taken up, and 646 have been issued as fully paid. The full 
amount has been called on 3,297, and £2 per share on the other 1,057. 

THOMAS PARKER (LIMITED).—The annual return to July 20 has been 
filed. The capital of £75,000, in £10 shares, has all been taken up, and 
1,750 shares have been issued as fully paid. The full amount has been 
called on the remaining 5,750, resulting in the receipt of £51,506, and 
leaving £5,994 in arrears. 


MEMORANDA.—Bank rate, 2 per cent. (May 15, 1897). Price of silver 
27 Pad. per oz. (July 29). Consols (2% per cent.) 1124—1153 for money, 
112}5—115үұ for account; 24 per cent. 1128—1198 (July 29). Stock 
Exchange Settling Days; Cousols, Aug. 5: Stocks and Shares Continuation 
Days, Aug. 10 and 25; Ticket Days, Aug. 11 and 26 ; Pay Days, Aug. 12 
and 27 ; Mining Share Carry-over Days, Aug. 9 and 24. 


ST. LAWRENCE POWER COMPANY OF MASSENA (U. 8B. A.).— Among the 
ventures which have this week sought capital in London is the St. Law- 
rence Power Company of Massena, U.S.A., which is inviting applicationa 
for $2,500,000 Six per Cent. First Mortgage Thirty-year Gold Bonds of 
$500 each, repayable in 1927, at £112 in London and $550 in New York. 
The issue price is £102 per $500 bond, payable £7 on application, £20 on 
allotment, and the balance in three instalments of £25 each. The pros- 
pectus states that the Company has been incorporated under an Act 
of the New York Legislature for the purpose of constructing a canal, 
about 34 miles long, from the St. Lawrence River to a point on the Grass 
River, close to the town of Massena, New York, and it is intended to 
utilise the canal for the production of electrical and also water power for 
manufacturing and chemical industries. Home investors should, however, 
study the prospectus carefully before sending in their applications, as the 
controlling interest in the St. Lawrence Power Company has been acquired 
by the “ Crown Exploration Company (Limited)," regarding which and the 
terms upon which this controlling interest is undertaken the prospectus is 
silent ; nor is any trace of the Crown Exploration Company to be found 
in the London Post Office Directory either for 1896 or 1897. Favourable 
reports concerning the prospects of the concern are given by Mr. E. 
Manville and by Mr. Bogart, of New York," and the statements of fact in 
the prospectus are based partly on reports set out and partly upon infor- 
mation furnished by Mr. Bogart and Mr. Manville, “or one of them.” The 
Crown Exploration Company, “which controls the St. Lawrence Power 
Company,” superintends the construction of the works through its engi- 
neers, and the proceeds of the Bonds for which subscriptions are now 
invited will, subject to the payment of certain expenses, be retained by 
the Crown Exploration Company (Limited) to be paid over by it to the 
“St. Lawrence Construction Company," as and when required for payments 
under the sub-contracts. We repeat, the prospectus is a long one, aud 
should be carefully read by intending subscribers. 
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CITY NOTES. 
— — 

BLACKBURN TRAMWAYS COMPANY (LIMITED).—At a special meeting 
of the shareholders of this Company, on Monday, it was agreed to sell the 
undertaking for £87,000. The subscribed capital of the Company is 
£81,100. in £10 shares, and dividends at the rate of 5 per cent. on the 
Ordinary and 6 per cent. on the Preference shares have been paid for some 
years. The purchase price represents £9 for each Ordinary share, and £11 
for each Preference share. 

CAMBRIDGE ELECTRIC SUPPLY COMPANY (LIMITED).—An extra- 
ordinary general meeting of this Company will be held at the offices, 
Thompson’s-lane, Cambridge, on Aug. 3, when resolutions for increasing the 
capital of the Company to £100,000 by the creation of 5,000 new Ordinary 
shares of £10 each, and cancelling articles of association Nos. 13, 14 and 
26, which affect the question of the Stock Exchange quotation, will be 
submitted. 


CENTRAL LONDON RAILWAY COMPANY.—The report of the Directors 
just issued for the half-year to June 30 states that the expenditure during 
the half-year has amounted to £338,894. 1s. 7d., which, added to the 
amount previously expended, makes the total outlay £1,146,220. 11s. 1d. 
The further negotiations in connection with the station and street improve- 
ments at Davies-street have resulted in a satisfactory agreement, and there- 
fore the Bill introduced into Parliament seeking for power to acquire 
another site has been withdrawn. The Company's engineers report that 
satisfactory progress has been made with the tunnelling during the past 
half-year, and that the important works at the Bank station are also being 
pushed forward as rapidly as possible. 

CHATHAM, ROCHESTER AND DISTRICT ELECTRIC LIGHTING COM- 
PANY (LIMITED).—At the recent annual meeting of this Company the 
Directors reported that, notwithstanding the average price for current was 
50 per cent. below that of other electric lighting companies, their 
anticipations of additional custom had not been realised. The receipts 
amounted to £1,750. 178. 3d., and the expenditure to £2,173. 88. 54d. 
After adding the balance from the previous year there was a net balance 
of £215. 168. 84d. Messrs. J. Benton, G. Leavey and F. Jasper have been 
added to the Board. 


CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
railway for the week ended July 25 were £889, against £813 in the corre- 
sponding week of 1896, an increase of £76. The total receipts for the 
half-year amount to £5,666, against £3,488 for the corresponding period 
of 1896, an increase of £178. 

COMPAGNIE POUR L'ECLA IRAGE ELECTRIQUE DE 8T. PETERSBURG.— 
This Company has decided to issue new shares to the amount of 44 million 
roubles for the purpose of making additions and extensions to their elec- 
tricity supply system. The Company's new station at Moscow will, it is 
expected, be opened in September. 

COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRICO LIGHTING 
COMPANY (LIMITED.)—The warrants in payment of the interim dividend 
to June 30 on the first and second issue of the Six per cent. Preference 
sharea have been posted. 

CUBA SUBMARINE TELEGRAPH COMPANY (LIMITED).—The traffic 
receipts of this Company for April were £3,835, against £6,135 in the 
corresponding month last year. | 

DUBLIN UNITED TRAMWAYS COMPANY (LIMITED).—The ordinary 
general meeting of this Company was held at Dublin on Tuesday, when 
the Chairman (Dr. William Carte) said the result of the past half-year’s 
working was very satisfactory, especially as a large capital expenditure had 
been incurred which would be non-earning until their lines were being 
worked by electricity. The power house at Clontarf was approaching 
completion, and within the next few weeks they expected to have 
the electrical system in operation from Annesley bridge to Dolly- 
mount, and to continue it to Nelson’s Pillar and to Haddington- 
road to connect with the Dalkey electric cars. He was glad to be 
able to announce that after lengthy negotiations arrangements had 
been made with the Dublin Corporation and all the local authorities, and 
their two Bills in Parliament for the use of electricity on their whole sys- 
tem, and for extension of lines, were unopposed, and would soon become 
law. To meet the demands of the Corporation and the townships they had 
to incur onerous responsibilities in payment of way-leave, but they had 
every reason to believe that the advantages to be derived from electric 
traction fully warrant it, securing at the same time the Company’s 
property for 40 years. Owing to the requirements of the Board 
of Trade the rate of speed on the Dalkey electric line had to 
be reduced, and as a consequence the traffic receipts were seriously 
diminished, as many passengers would not waste their time in travelling at 
the slow speed necessitated. A deputation of representatives from the four 
townships through which the electric cars run, and a deputation from the 


Company were informed by the Board of Trade that they had no power 
to increase the speed on the line, and the Company were waiting for the 
aid of Parliament to have this disability rectified, upon which depends the 
value of electric traction to the Company, and of cheap and rapid transit to 
the public. Dividends at the rate of 6 per cent. on the Preference shares, 
and 4 per cent. on the Orninary shares were declared. 

GENERAL ELECTRIC COMPANY OF NEW YORK.—The Financial Times 
states there is a proposal on foot to reduce the capital of this Company, 
and as a preliminary arrangements are being made to settle the question 
of the accrued dividends on the Seven per Cent. Cumulative Preference 
Stock. There has been no distribution since April, 1893, so that 294 per 
cent. has accumulated. The stock, however, has no preferential rights as 
to capital. 

HONG KONG ELECTRIC COMPANY (LIMITED).—The Directors of this 
Company have declared a dividend of 5 per cent. for the past year. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipta of 
this railway for the week ended 25th inst. amounted to £1,472. The 
amount for the corresponding week last year was £1,301. Increase, £171. 

MONTE VIDEO GAS COMPANY (LIMITED).—4A petition has been pre- 
sented to the High Court seeking confirmation of the special resolution 
passed at the meeting of the Company in May last authorising the Company 
to generate and supply electricity for lighting and power purposes. The 
petition will be heard before Mr. Justice Vaughan Williams on Aug. 9. 

NATIONAL ELECTRIC FREE WIRING COMPANY (LIMITED).—Letters 
of allotment and regret in the recent issue of this Company were posted on 
Wednesday. 

PENNY-IN-THE-SLOT ELECTRIC SUPPLY SYNDICATE (LIMITED).—This 
Syndicate, formed for the purpose of acquiring certain patent rights, con- 
tracts, orders and stock-in-trade of the Electric Lighting Extension 
Syndicate (Limited), has this week invited applications for 25,000 shares 
of £l each. The total capital of the Syndicate is £50,000, in £1 shares, 
of which £20,000 is reserved for working capital. The Directors include 
Messre. Н. Woodall, F. Е. Yeatman (engineer and manager Reading Elec- 
tric Supply Company), and H. E. Kershaw (chairman Shoreditch Vestry 
Electric Lighting Committee), and Mr. C. O. Bastian joins the Board after 
allotment. The Secretary is Mr. S. Robins, and the offices pro tem. are at 
41 and 42, Parliament-street, Westminster, S.W. 

RUSSIAN ENGINEERING COMPANY (LIMITED).—This Company has 
been formed with a share capital of £300,000, in £10 shares, and will 
acquire and hold the whole of the shares of a Russian Company recently 
founded and trading as the Phenix Engineering Company, established to 
carry on in the Russian empire the business of electrical, hydraulic and 
general engineers. The Russian Company takes over the business and 
assets of the Phoenix Company, with works, &c., in the Wiborg district of 
St. Petersburg. In addition the Russian Company acquires the business 
in Russia of Messrs. Greenwood and Batley, of Leeds. The new Company 
is assured (the prospectus states) of the friendly assistance of the Russian 
Government in establishing the enterprise. The lists close on Wednesday 
for this country, and on Monday, Aug. 9, for foreign applications. 

STOCK EXCHANGE NOTICE.—The Stock Exchange Committee has 
appointed Thursday, Aug. 5, a special settling day for the recent issue 
of 20,000 shares (Nos. 1 to 20,060) of the Calcutta Electric Supply Cor- 
poration (Limited). 

SULPHIDE CORPORATION (ASHCROFT'8 PROCESS) (LIMITED).— This 
Company have this week invited applications for £100,000 Five per cent. 
First Debenture Stock at £93. 10s., redeemable in 1907 at 105. The 
capital of the Company is £1,100,000 in £1 fully paid shares. The pro- 
spectus states that owing to the magnitude and novel character of the 
Company’s electrolytic works the original estimates for their erection have 
been exceeded, involving additional expenditure. 

VENEZUELA TELEPHONE AND ELECTRICAL APPLIANCES COMPANY 
(LIMITED).—Coupon No. 14 of the Five per Cent. Mortgage Debentures of 
this Company, due 3lst inst., will be paid at the Capital and Counties 
Bank, 59, Threadneedle-street, E.C., and at Messrs. Westendorp and Co.’s 
Bank, Amsterdam. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company’s traffic receipts for the week ended July 23 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,662. 

WESTERN UNION TELEGRAPH COMPANY.—The New York Stock 
Exchange has listed $1,500,000 of this Company’s Collateral Fives, which 
have been exchanged for the securities owned by the Baltimore and Ohio 
Railroad. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LIMITED).—A 
petition for an order to confirm the special resolution recently 
reducing the capital of this Company from £400,000 to £399,500 will be 
heard before Mr. Justice Stirling on Aug. 7. 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


PRESENT AMOUNT | LAST 8 Wed виз РЕВ D пони 
oF DIVI- AME ERE'S PRICE 0 y; NT. IVID URING 
AMOUNT.| SHARE. | DEND. i JULY 21. July 28. YIBLDED. DIVIDEND RUA: ENDING JULY 24. 
ELECTRIC RAILWAYS ano TRAMWAYS. & s. d. Highest | Lowest 
£19,126 £10 8/0 Central London Ordinary —................ ĩ 9 Mt a 10} 217 2 | June and December 101, oe 
143, 106 10 1/3 Do. (&6 paid) 6 % %%% % % %% % „% „ „%% % ee see: ce өө а о ә 5 5 61 2 17 8 97 $ es ee 
Stock | 13% | Cisy and South London Railway Con. Отау, — - 2 64 68 65 $ 8 1 | January and July . 643 68 
8,41 #25 5% . 56% Perpetual Preference ......0=.. 153 16 15} 16 8 2 6 Р » iu ea 
185,701 | Stock 47 Do. 47 tual Debentare = =.. 189 189 141 217 2 | May and November = "T 
54,000 10 7/1 | Waterloo and City Ordinary (£8 paid) .......... 10 11 1 11 2 2 8 | June and December ге € 
87,500 10 8% Liverpool Overhead Railway e — M— 12 12 12 12 2 6 0 | February & August as - 
25,000 | Stock 4 Do. 4X Doben ture «tso = = = a m m 110 112 110 112 8 11 5 January and July - = 
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PREVIOUS Price RATE PER BUSINESS DONR 
NAME. WEEK'S PRICE | Weduesday, CENT. DIVIDEND DUE. DuRING WEEK 
JULY 21, July 28. | YIELDED. ENDING JULY 21. 


Auglo-American —— IINE — же өф — =т= кез + 55 58 55 58 4 12 0 Feb., May, Aug., Nov. 22 
Du TEMNEEQ Liussedà cd »h opm im phó 69.50 m es 1000 1» 1014  102j 5 4 6 " " 103 
Deferred . кедр антар, 10 101 10} 10} " - 11 1 
*African Direct Telegraph (Red) —————— ses 99 103 99 103 317 8 | January and July 101 .. 
Auttion'EZolegraeph п... eee овоо се sees 5 6 5 6 ee E — 
Brasiliaa Submarine a 15 153 15 154 410 4 | Mar., June, Oct., Dec.) 1577 15 
* Do. Бб per Cent. Debs. (2nd Series, 1906) ....| 13 117 из 117 4 5 June and December | . = 
Commercial Cable Capital Stock ....—......... | 170 175 170 175 411 6 |Jan., Apr., July, Uct.| 1787 за 
Do. 4 per Cent. Debenture Stock 100 107 109 107 314 9 х ^ 107 160j 
Cuba Submarine ............ . 9 10 9 10 8 0 0 | February and A е 
Do. Preference 10 DNE наў 19 20 19 20 5 0 0 „ , - — 
Direct Spanish (fully od + .. „ага paam та nd ч 4 84 4} 4 811 | April and Obtober . - - 
ж 10 per Cent. Cumulative Preference .... 10 9i 104 411 6 - = 
44 per Cent. Debentures 1037 108 1037 1067 4 411 January and July ә s. .. 
Direct United States Cable, 1877 ........——-.. E. и 15 19 : 17 6 | Jan., Apr., July, Vct. — к 
HAS те» етте тте тә» „„ = - —— — "on n 4 4 n n 
"э. 6 per Cent. Cumulative Preference .... 18 19 18 19 8 5 9 А ы 18! 179, 
Do. 4 per Cent. Mort. Debenture Stock (red.) 128 131 128 131 8 1 6 | May and November 1294 128 
е т... г Cent. Debentures, 1809 * 103 10 103 106 414 9 | February & August rt T 
tern Extension ага 23S Р ЭШ 179 194 316 9 | Jan., Apr., July, Oct. 18 17% 
E t per Cont. Debenture Stock ..........| 180 133 130 1583 3 1 1 | February & August | 1901 M 
чі ар, ө. Салида. Gov. Sub.) Debs. 1000 0) 103 99 103 417 1 | January and July - = 
"Eastern an S. African 5 p. Cent. Мог. Deb.,1900 .. 99 103 99 18 117 1 .. E 
Do. 4% Mo Debentures, 1909 ......... 106 108 105 108 815 0 February & August z - 
* Do. 4% Mauritius Sub. Debs. (regd.) эзше» 167% 110% 107% 1107 819 9 November . +. 
Globe Telegraph and Trust N 16 12 111 12 817 0 Fon, — July, Oct "E 11 
Do. 6 per Cent. Preference ...........-...- 17 174 17 173 8-8-7 178 17 
Great Northern of Copenbagen . 9б 27 26 27 8 14 1 | January, April, July 27 2 
* Do 5 per Cent. Debs., 1853 issue Series B 104 107 104 107 414 7 | March & September L - 
EM REN mA ⅛—˙N Vm ˙ 2€ 54 57 51 57 4 7 9 | May and November 55 54} 
*London Platino-Brazilian 6 per Cent. Debs., 1901.| 107 110 107 110 5 9 1 | March & September .. — 
Pacific & European Tel. 4% Guar. Debs (red) 1942 . 107 119 107 110 8 13 5 | Juneand December . < 
T. ³5Ür»²mA желе анаа hus es 7 8 7 8 6 0 0 | April ag October 75 a 
Submarine Cables Truss ex 50s. cpn.| 135 149 135 140 45 9 * $ P 
West African Telegraph ng * 6 Б 6 5 0 0 June" * - - 
* ро. 6 per Cent. Debentures (red.) 102 105 102 105 417 1 | March & September 1033 — 
West Coast of Amer ice і 1} T id - — 
* Do. 4 per Cent. Deben ture 104 106 К a June and December . .. 
West India and Panama ......— 2.2 — e i 11 B là ex May and November . "-— 
6 per Cent Ist Preference ............ - 104 10} 10; 10} 511 7 T " - - 
Do. 6 per Cent. 2nd Preference ............ 9 10 9 10 6 0 0 T , ° - 
* Do. брег Cent. Debentures, 1917 ......—.. 105 108 105 108 412 7 | January and July ; — e 
Western and Brazilian . 5 9 93 9 9 3 6 8 | May and November 9] à 
Do. 6 per Cent. Preferred Ordinary . — 6 74 6} 7 467 " f 7 Ф 
Do. Deferred Ordinary .... — 2 2 23 24 93 a 1 * E 
Do. 4 per Cent. cuc АЙН Stock ETETETT 190 103 101 104 817 | June and December 1024 101} 
* Western Union 7% 1st Mort. (Building) Bonds 1902; 104 108 104 108 6 9 8 | Feb., May, Aug., Nov. e - 
Do. 6 per Cent. Sterling Bonds (red.) 100 105 100 105 5 15 11 | March & September - - 
"rm Ar erras 
Chill Telephone (fully paid) » 8 81 8 8 6 6 8 | August ........-- °° E 
Consolidated Telephone | Const. & Maintenance .. ‘ re i A ee JOU, oe - 
Monte Video Telephone 6 рег Cent. 3 а 2 24 9 2 8 о 0 | October- = - 
National .. ....... Ld M. e 7 818 7 | February & August 7% ву, 
Do. 6 рег Cent. Cumulative ist Prei... 15 17 15 17 310 7 " " 164 16 
Do. - Cumulative 2nd Pref. (fully paid) . 15 17 15 17 810 7 " ” * os 
Do. Non-Cumulative 8rd Pret. (fallypaid) 6 6} 6 6} 8 16 1l x a 6} » 
Wm e Бай Stock, 347 (red.) ... . 105 110 105 110 8 8 9 | June and December | 108 106} 
„„ so cnet 25е» элтир Ed ere oo келейн» ә i 4 i 8 15 6 | April and October.. 2 - 
EL at 4 84 4 & 5 Oi LUI. чак» әз гы 81 — 
Do. 6 per Cent. Debenture Stock (red.) әс 99 104 100 105 416 2 | Jane and December ез - 
ELECTRICITY SUPPLY COMPANIES, 
агарода Riectric Supply (fully paid) ......... 9 9 March ............ * * 
C м Y * 94 73 
* jolo Electric Lighting (fully раі) . 28) 2243 23} 224) 217 2 | February . 17 161° 
6% Cumulative Pref. (fully paid).. ; 164 174 16} 17} 8 8 7 | February & August 1 
5% Debenture Stock (red.) ............ 129 134 199 134 3 14 $ | June and December 31 180 
‘Charing Cross & Strand Electricity Supply Corp. . 18) 14 123 13) 2 4 6 | February & August Ф к= 
Do 5 per Cent. Preference ................ 6 6) 6 80 8 .. m 
Do. б per Cent. Debentures (red.) Жүз — — — January and July . 1 - 
Chelsea Electricity Supply Ordinary r. n.. 92 10: 93 10] 2 7 7 | March 0% as 
Do. А n Débenture Stock (red.). p m pU "n 319 8 |Juneand December is - 
County o ndon & Brush Prov. Ord. (fully paid - — f- 
Do. 07 Cumulative Preference . t Д T: ет: z 15 154 15 15 з 17 5 | March & September 158 1555 
Do. issued at 2 prem. (fully paid) FETSE 15 154 15 154 817 5 T „ : Је 
London Electric Supply Ordinary . pero 11 2 1} 2 ds ua - 
Do. Preference .... Lise 4 4} 4 4l oe - T 22 
Metropolitan Electric Supply Ordinary. 161 175 16} 174 | 217 2 | April and October.. 17% 161 
Do. issued at 2 prem. (fully paid) . ха 15 16 15 16 „э n ” + 
Do. 44% Deb. Stock First Mortz age s ha 118 122 118 122 813 9 | June and December A dd 
Notting Hill Electric Ordinary ..........._...| 15 16 15 16 2340 0 ] BEREAN тешенә à 155, z 
Rand Electric .......... 18 lj 18 14 га — .. 
Royal Elec. Co., of Montreal 447 ist Mort. Debs.| 102 104 102 104 4 7 0 | April and October UT = 
St. James and Pall Mall Electric Ordinary ...... 154 163 164 173 8 0 0 | February & August 164; 105 
Do. 7 per Cent. Preference.. ONES 10 11 10 11 8 3 3 „ " 104 1 
Do. 4 per Cent. Debenture Stock (red. dod 102 105 102 105 816 2 | June and December 72 - 
Westminster Electric Supply (fally paid) . , 15 16 15 16 216 3 | March & September 158 157, 
ELECTRIG MANUFACTURING, &o., COMPANIES. 
90,000 £3 1/6 Brush Electrical Engineering ые. Ур ТИ 1 18 1 18 m - E — 
90,000 2 1/21 Do. 6 per Cent. Pref. Non-Cumulative ..... ü 18 1 13 * — * = 
£125,000 Stock 44% Do. 44 per Cent. Perp2tual Debenture ! Stock 105 109 105 109 4 4 1 | February & A Anges st | * 

476,770 Stock 44% |* Do. 2nd Debenture Stock (ee TAR 93 97 93 97 412 9 | June and December — - 
10,000 £10 E British Aluminium Ordinary . ТРЕМА é% > sa 2 p 
20,000 10 КА Do. 77 Cumula ive Preference . .......... v» ds = Е 2 5d 

200,000 1 .. | Castner-Kellner Alkali Co. (16s. paid) |.. 1 li 1 11 i 5 E Ж 
28,180 5 8/0 Crompton and Co., 7 per Cent. Cumulative Pref - 14 1} 1} 2 = - M : 

£32,850 100 5% Do. 6% First Mortgage Debentures (red.) .. es 93 89 94 5 6 5 | January and July ni = 
Ct A че Жоп and Swan United (A“ Swan) (£3 paid) € 21 23 21 23 5 8 8 | February & August | 25, * 

А à CCC A 3 4 1 1 5 6 8 | 
£290,000 | Stock 4 Do. 4% DebentureStoc  ................... 101. 103 1015 103 317 8 June and December di 

110,000 £i 2/0 Electric Construction.. Seiten ЕРЕ 13 2 13 2 5 0 0 | February & August | 9 14 
16,343 2 7% Do. 7 per Cent. Cumulative Prei. 23 8} 23 31 & € 9 |l Augue „седе 
91,196 | 10 uo Bimore's Patent Copper Depositing - 1 1 Ч b x э 

Ў enley's Telegraph Works Ordinary ...... 18 19 15 19 5 2 T 
8,000 10 7/0 : r Cent, Preference P EIE ETETE 18i 101 184 104 3 14 ; ines ida Tp un 194 

£50,000 | Stock | 447 Do. 44% Mortgage Debentare Stock (red.) 108 113 108 113 3 11 3 s Р — 
60,000 | £10 20 | India Rubber, Gutta Percha, &., t 20h 213 200 213 | 413 0 t * 21 207 

800,000 100 AS 17- JN... AX First Mortgage у nie (red.).. 105 108 105 108 314 9 March & September | 107 

37,850 19 12/0 Telegraph Construction and Maintenancs . 36 39 86 89 412 4 | March and | 39 374 
£160,000 100 6% 6 per Cent. Bonds (red. }1899 . 102 105 102 105 415 8 January апа July | 
i £5 8/6 | Willans and Robinson Ordinary 81 82 81 8 4 0 April and October = * 
22.500 4&5 3,0 Do. 6% Cumulative Ргеќеѓепсе I Ho c H- o 317 5 * | А 2 
100,000 Stock | 36/7 Do. 417 First Mort. Deb. Stock (fully paid) 21 105 107 100 107 4 4 1 | May and November ж % 


In calculating the yleld on this security, allowance has been made for accrued Interest, but ло! for redemption. 
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BRUSH INDUCTOR ае 
ALTERNATOR M 


(MORDEY'S PATENT), 


DURABILITY GUARANTEED. 
NO MOVING COIL WHATEVER. 
HIGH EFFICIENCY. 
PERFECT PARALLEL WORKING. .. 
WILL STAND SHORT-CIRCUITING. 


мхм == — SER sa сс к= 


The Leading Machine оп the Y 
Oontinent. =A eon МОКА? — 
NNSAAARAAASSA, `` » == = = = === = “A = 6ͤ— z — 

Large Orders in hand for English = с MUA = . 
Stations. 


Send for Lists to— 


THE BRUSH ELECTRICAL ENGINEERING C0. „ itd. mox, mc. 
VULCANITE. 


^—C|JLECTRICAL PATENTS. 


ür. J. @. LORRAIN, M. Inst. M. R. — Fellow of the Chartered 
netitute of Patent 


NORFOLK HOUSE, NORFOLK 8 STREET TRAND, LONDON, w. o. 
FH ARBURG INDIA- MeL C. CO. " PATENTEES HANDBOOK,” free on application, gives Full Information 
London Warehouse F. WI to Inventors and upon all the chie points of the Law. 
138, LONDON WALL, WOOD STREET, E. E (Telegrams: '' Lorrain London.“) 
E BC О М l T E Price 1d.] DAILY [Price 1d. 


= ———--.-- ————,WENBDERHS ann CONTRACTS. 
THE ELECTRICAL ELECTRICAL. DEVELOPMENT AND FINANCE The New London Daily Paper. 


Contains :— 
CORPORATION, LIMITED. ALL THE OONTRAOTS OF THE DAY. 
СЖРЕТ ЖЕ, е е РА a = - £800,000. lacladi o 
CHAIRMAN.—His Grace the DUKE OF NEWCASTLE. ug: 
CONSULTING ENGINEER.—F. Н. MEDHURST, B. Sc., M.LE.E. THE ELECTRICAL AND ENGINEERING 
Se — REQUIREMENTS OF THE WORLD. 
sia Мох дын bien ло ae tan,” | Of en Newengente, aud ot Мешти Sualth’s Bookstells by order, óc of tho Раш 
о эш е ЕЧЕН loas :— months, .: 12 months, 
The objects of the Corporation are the development and financing of Mcr cd Key с р esa, сма 1d., . d 
approved Electrical and Industrial Undertakings of all kinds. ADVERTISEMENT RATES ON APPLICATION. 


No communications should be sent to the SECRETARY at the above BOUYERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverie Street, B.C. 


Price 1s., post free 1s. За. Annual Subscription, 12s. Gd. post free, abroad 148. 


“THE ENGINEERING MAGAZINE:” 


An American Monthly Periodical, having an extensive sale and containing E written critical articles on Electrical Engineering and Social 
Subjects by leading writers 


CONTENTS OF THE JULY ISSUE (No. 4, Vol. XIII.). 


THE UPBUILDING OF A MARINE CARRYING-TRADE— John Codman ARCHITECTURAL RELATIONS OF THE STEELSKELETON BUILDING— 
THE PARIS FIRE AND THE BUILDING OF TEMPORARY STRUCTURES— Е. Н. Kimball. 

Н, Н. Statham. GROWTH & DEVELOPMENT OF THE STEEL RAIL IN AMERICA~H. d. Prout. 
CHARACTERISTIC AMERICAN P ише Ulke. ELECTRICITY IN THE MODERN MACHINE SHOP—Louis Bell. 
CAUSES AND PREVENTION OF WATER FERMENTATION—Samuel McElroy. THE ECONOMY OF THE MODEBN ENGINE ROOM—Edgar Kidwel 
THE PATENT SYSTEM AS A FACTOR IN NATION AL "PROGRESS W. C. Dodge. | THE BUSIEST CANAL IN THE WORLD—W. P. Kibbee. 


Тнк ENGINEERING MAGAZINE is profusely illustrated and forms a handsome six-monthly volume. A complete Index to the Contents of the 
Magazine from the Commencement will be forwarded post free on request. 


A Specimen Baok Number will be forwarded on receipt ef Gd. te defray postage, &o. 


European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd 
| SALISBURY COURT, FLEET STREET, LONDON, m.. 
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— .... sce necessitated fiet 
THE EASTERN TELEGRAPH OOMPANY’S SYSTEM AND ITS GENERAL 
CONNECTIONS. | 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 


8 TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to 1 Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (dupiicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. Se 

. Telegrams should be sent from the Company's Stations— 
LONDON —II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 8, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K193, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. | 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, 8 Oandia, Rettimo, Oanea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, Miri Stann, heen Santa aura, Tinos, Andros, Zea, and 
| e Greek Islands. 


This Company's Cables are worked by Muirhead's System of Dupiex and Automatic 
Curb Transmission upon all its Main Sections. 


Ё 
изне “чут A НА &'т НЕТ,” "Ыз" 


Books of Forms and Tariffs forwarded post free on application at the Company's Ohief Offices as above, or at 
87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.O, By Order, GEORGE DRAPER, Seerctary, 


nEs — — — — — ан 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIALż WIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECTED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE. 

MENTS, OHINA, MANILA, COOHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
OALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Mes 8 ed b 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, "y the use of INK 
WRITING RECORDING INSTRUMENTS, by the empioyment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is enone 
over every Message. 

Messages are accepted ai the Company's Offices— 
LONDON: 18, Old Broad Street, E.0., 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.G. 
LIVERPOOL: African House, 6, Water Btreet. 


MANOHESTER: 60, Spring Gardens. 
Where receipts are given gratis for the charge made and whence messages are sont direct by Special Wire, and 
at any Postal Telegraph Office throughout. the Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED VIA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Via.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Liste of Stations, &c., are forwarded post free on 


application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., B. O. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


IN ANY OOLOUR OR TINT. 
' READY MIXED. USEABLE АТ ANY TIME. For SHIPS, STEAMERS, ҮА! YACHTS TS (Inside or outside), LAMI P-POSTS 8 (Gas and Electrio), 
and for ALL PURPOSES where a hard and washable surface Has stood years of rough w 
THE INDESTRUCTIBLE PAINT resists the action of acids and Tilo? 5 аран e ee e aha Y Gaa Tanks: & 
LASTS WELL WHEEE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, йо, 


BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION “er damp Walis.” 


Prevents decay and makes perfectly Weatherproof Stone, Marble, Brick, t, Plaster, &c. The only solution used on CLEOPATRA’S NEEDLE 
which has been preserved by it 18 YEARS. YEARS. e Heros Cement, y 


TNE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each ef the EXHIBITIONS— 


OL£OPATRA'S NEEDLE . 
УНУМ ЗОУН1 


FISHERIES, HEALTH, and INVENTIONS, in 1863, 1884, and 1885. Telegraphic Address: '' WEATHERPROOF LONDON.” 
À Duncan Wallet and Co., 
E P P S S EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, Go., in Bond. 
GRATEFUL—COMFORTING, 114, FENCHURCH STREET T, LONDON, E. 0, 
Special Arrangements made for supply of Telegraph isi & Cable Steamers abroad 
C Q G Q A Messrs. D. W. & Co. supply Provisions and Bonded Stores to the CABLE STEAMERS 
of several Companies to VARIOUS STATIONS oti the UST ERN ure 
AND SOUTH AFRICAN, and EASTERN EXTENSION, AUSTRALASIA 
CHINA TELEGRAPH COMPAN IES, and are prepared to ав orders оп specially 
favourable terms on shortest notice. Telephone No, 502 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAWERS, Messrs, SHAW, SAVILL, & ALBION CO.’s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 


LINE, STAR NAVIGATION CO., Messrs, GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs, MILBURN à C0., Mr. y. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels, Agents at all the Principal Ports 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, “ (АКК ST., LONDON, E. 


TELEGRAPHIO ADDRESS; "KIRKALDY LONDON. 


xxxiv. THE ELECTRICIAN, JULY 30, 1897. 


= —ͤ — 


"Jitle Fish ^" NP, =. 


MOSSAMEDES 


Zambe Мы. (4: gos 
R. 222 E Shirwa 
/ n i Blantyre 


BAROTSE | 
Y 
AAT 
ri 


— — - m 


— P 
БЕ — 


— — N 5 e \ — Ó Tete tJ 7 
Cunen fo N.? Y Y == — ' MASH ONALAN р } ; 
о OVAMBO ND [1 ~. — бї rd У, оми? 
: ort iman 
| F Salisbury ; 
C¥ rig "v 
2 BUSHMEN с Land о Charter 
c А Sousan Lake = 
2, ATABELE, LAND 
Yy о 
^ 7 4 ~ Ngaml 8 
чр 
8tMmbro DAM ) | — 
er Rope Bight MARA - AND { K HA MAS 
— ~ TATI DISTRICT A» 
C.Croas ONT b iDesert EE BAMANGWATO, 2 <N 
— 4 — $ 
> alfish Вауу | LAND j s] C San Gebastlan 
Pt. D'ilheo KALAHARI & 
=f a SN > d. Lady Grey 
X 
DESERT 7 9/6 hambane 
pants: а 
— GREA}; EN lip” > 
Y alopo р Ре c Lydenburg \ 
> Spencer 8. 3 * , — | 9 4 — VN af 
P А eU Johahnesburg Fi г\ .. = 
Angra Pequena M | BRITISH / in L award WP родоа Bay 
= ; Les NAMAQYALAND Posthefstroomo j "T 
E/i&abeth Bay С A eR: b" d * 
XN 
А 3 — » É 
; Q 
- я 
^ 9 
с 


\ 


А 


ni 
Carnarvon 


t urban 
cottsburg N 


алзы» Londen 


Bath urst 


THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, и. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, huno, о 


THE WEST AFRICAN TELEGRA 


PH COMPANY, LIMITED. 


The above Companies, by means of Oables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 


LANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 


BAGAMOYO. DAR-ES-SALAAM, 


WEST COAST. 


BRITISH PORTUGUESE. 
BATHURST (Gambia). BISSAO. 
SIERRA LEONE. BOLAMA. 
ACCRA. PRINCIPE. 
LAGOS. 4 

S. THOME. 
BRASS. | LOANDA. 
BONNY. BENGUELLA. 
CAPE COAST CASTLE. MOSSAMEDES. 


FRENCH. 


CONAKRY. 

GRAND BASSAM. 
KOTONOU (Porto Novo). 
GABOON. 

WHYDAH. 


GERMAN. 
CAMEROONS. 


Books of Forms, Tariffa and all Information can be obtained at the Company’s Head Offices, Winchester House, 60, Old Broad Street, E.O. 


H. E. PLANE, Seorstary, 


Company, 


GEORGE DRAPER, Secretary, 
Arnioan Dmxor Тегневлев Company, Бавтиви акр Бостн Arrican TELEGRAPB 


J. CAMBROOK, Seoretary, 
Wer Ararcan Tuizcuarn Oompany. 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Ln. 
THE WESTERN = BRAZILIAN TELEGRAPH C0., Ln. 


HE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 

from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co., Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co., Ltd., 


Tolegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination, 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira 
Oape Verde Islands—8t. Vincent T 
St. Iago 


99 99 
Brazil—Pernambuco 
* All other Stations 
Uruguay — All Stations 


Tarif. Cards, Books of Forms, and all 
Companies. Messages should be marked 


000000 
information can be obtained at 


"Via Eastern.” 


Br Оврев, 


RIOHABD OOLLETT, Seeretary, 


1 à Argentine Republic—All Stations 4 Р 
2 É|Paraguay—All Stations — - ~-~- - - 4 6 
5 Bolivia—All Statio. — = — = 6 2 
4 g|Ohili-Al Stations - - —- =- - — 6 2 
4 6/ Pern—All Stations es | Oe 


the Head Offices of tho 


Вваєплаи Buswanum Tals Oo., Wincnzstsx Носвв, Orv Baoan BTREET. 
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| « "COMMERCIAL." á 


THE LEADING ATLANTIC CABLE COMPANY. 


BRITISH COLUMBIA 


„ 


Sr $ 


gAn /RANCHÓC 


b BERMUDA 


THE GREAT SUBMARINE AND LAND TELEGRAPH SYSTEM. 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGSAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST hELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The ** COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Pacific Raltway Telegraphs 
for ali important places in Canada, from the Atlantic to the Pacific; the ONLY COMPANY having Lines in British Columbia. The COMMERCIAL ” "napis 
Cables landing in New York City and near Boston connect with its OWN SYSTEM of Land Lines, reaching all parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION “ VIA COMMERCIAL," ов ове тнк coMPANY'S GLOBE TRADE MARK FORMS, 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & b6, BISHOPSGATE STREET WITHIN, LONDON, E.C. FREDE. WARD, MANAGER IN ENGLAND. 
BARING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


HEAD OFFICE : 253, BROADWAY, NEW YORK, U.S.A. 
JOHN W. MACKAY, PRESIDENT, GEO. G. WARD, VICE-PRESIDENT AND GENERAL MANAGER, ALBERT BECK, Secretary. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 
ALL POINTS In MEXICO and CENTRAL and SOUTH AMERICA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS Іп the WEST INDIES. 


EXOLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


“Via Western Union.” * йо, vi be transmitted 
The Offices of the Company 


in Great Britain are 252. ORESHAM HOUSE, OLD BROAD STREET, LONDON, E. da. 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, E.C. 2, NORTHUMBERLAND AVENUE, LONDON, W.C. 1, PANMURE STREET, DUNDEE. 
91, ROYAL EXCHANGE LONDON, E. C. АБ, EXCHANGE BUILDINGS LIVERPOOL. 106, GEORGE STREET, EDINBURGH. 
100 FENCHURCH STREET, LON DON , E.C BACKHALL CHAMBE R8, BALDWIN ST., BRISTOL. EXCHANGE BUILD LDINGS, 
FFINGHAM AM HOUSE, ARUNDEL 8ST., ' STRAND, T GORDON 8 STREET, G GLASGOW. 7, ROY EXCHANGE, BANE BT., MANCHESTER 
хром, W. C. 0, FORSTER SQUARE, 1 BRADFORD 1, SIDE, NEWCASTLE-ON-TYNE. 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1860} 
Eteotrioal Auctioneers, Valuors, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUCTION, &c. 


THE THETFORD ELECTRIC LIGHT AND POWER 
COMPANY (Limited). 
IN LIQUIDATION. 


OTDMAN & SONS are instructed by Lovewell Blake, Esq. 


(Liquidator), to 
SELL BY AUCTION, 
at the ANCHOR HOTEL, THETFORD, NORFOLK, 
On TUESDAY, the 17th AUGUST, 1897, 
at Four o'Clock in the afternoon, uncias as & GOING CONCERN and in 


THE FHKEHOLD STATION 


of the Thetford Electric Light and Power Co: (Limited), situate in St. N icholas-street, 
in Thetford, with the Generating Plant complete, and System of Overhead Mains. 


The Premises are substantially built, and comprise Engine-room, with Electrician'a 
Office and Switch-room, Boiler-house and Accumulator-rooms, in the occupation of 
the Company ; also Stabling (two stells and one loose box), Cart-shed, Granary and 
convenient yard in the occupation of Mestrs. Chas. Burrell and Sons (Limited), as 
yearly tenants at an annual rental of £10. 

The plant comprises Horizontal Compound 2-crank 20 н.р. Engine (Chas. Burrell 
and Sons, Limited), and Single Cylinder Vertical Engine (by same makers), with the 
gear and appliances 1 

Two 25 H. P. Locomotive Boilers (Chas. Burrell and Sons. Limited), with apparatus 
and fittines ; continuous current Dynamo (Laurence Paris and Scott), 300 amperes 
at 110 volts, 650 revs. ; four-pole Dynamo (Paris and Scott), 100 amperes, 110 volts, 
800 revs. Spare Armature, 250 amperes at 115 volts. | 

Two Worthington Steam Pumps апа connections, Switches, Ammeters, Voltmeters 
and other Electrical instruments, fixtures and fittings ; 20 Electric Supply Meters by 
various makers fixed on consumers’ premises. Also system of Overhead Mains as at 
present in use consisting of 38 wood and one iron poles with fittings, and about 
5,000 yards of copper wire. 

The average annual gross income of the Company for the last two years ending 
September, 1896. was £830. 

ere are at the present time 87 premises connected with the Station, including 
the Engineering Works of Messrs. C. Burrell and Sons (Limited), the Great Eastern 
Railway Station, Post Office, St. Peter's Parish Church, and several business 
premises and private residences. 

The plant and machinery will be кшш inspection оп the morning of the 
‘sale, but may be inspected at any time before the sale on application to the 
Auctioneers. 

The Office Furniture and Stores, which are inconsiderable, are not included in the 
ale, and must be purchased at a valuation. 

For further particulars and conditions of sale, with detailed catalogues. apply to 
‘the Auctioneers, Earl-street, Thetford ; Lovewell Blake, Esq., Liquidator, Chartered 


Accountant, Gt. Yarmouth ; or 
Messrs, HOUCHEN and HOUCHEN, 
Thetford, Norfolk, 
Solicitors to the Liquidator. 


APPOINTMENTS VACANT. 


B ORO U GH OF TORQUAY. 


ARC AND INCANDESCENT ELECTRIC LIGHTING. 
HIGH-TENSION ALTERNATING SYSTEM WITH RECTIFIERS. 


The TORQUAY TOWN COUNCIL require the services of thoroughly competent 
ns to fill the following Appointments in connection wi e Generating 
tation and Electric Lighting Installation of the Borough, viz 


(1) ENGINEER-IN-CHARGE. 
(2) ENGINK DRIVER. 

(8) STOKER. 

(4) CLEANER AND ARC LAMP TRIMMER. 
(5) JOINTER FOR HOUSE CONNECTIONS. 


Engine Driver and Stoker must have had experience with Willans engines and 


Babcock boilers respectively. 
licants must state age, salary or wages required, and give full particulars of 
Applican writing, with copies of testimonials or 


. rience, and deliver their applications 
erences, to the undersigned not later than noon on MONDAY, 16th August, 1597, 
endorsed Engineer,” ог as the case may vei 
FREDK. 8. HEX, Town Clerk. 


Town Hall, Torquay, July 31, 1897. 


JOURNAL OF THE INSTITUTION OF ELECTRICAL 
| ENGINEERS. 


Edited by F. H. WEBB, Secretary. 

.—Containing full Report of the Discussion on Mr. J. 5. RAWORTH'S 
аре оа t THE GENERATION OF ELECTRICAL ENERGY FOR TRAMWAYS,” 
and the following Papers aud Discussions thereon, viz.: ‘‘ DISTURBANCES OF 
SUBMARINE CABLE WORKING BY ELECTRIC TRAMWAYS,” by A. P. 
‘TROTTER, Member; and "DYNAMOS," by W. М. Mogpgy, Member; also a com- 
munication from W. Н. РВЕКСЕ, C. B., Past-President, on the FIRST PRACTICAL 
TELEGRAPH EVER LAID”; ther with a Classified List of Articles on Elec- 


etism a ng in some of the Principal Technical Journals during 
тэу быту of May, ш АР ы, of the more important of them.—Price FOUR 
SHILLINGS. °. 


E. & F. N. SPON, Limited, 125, Strand, W.C. 


2 Gold Medals. 


оъ 95 


Manufacturer of 


> STANLEY lax 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE, — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W. O. 
Telegrams, Turnstile London." 


Telephone, 6518 


TENDERS INVITED. ` 
CITY OY 'CARLISLE. | 


CENTRAL ELECTRIC LIGHTING STATION. 


The CORPORATION of CARLISLE invite TEN DERS for the following work in 
connection with their Electric Lighting Station in Carlisle :— 


Contract No. 1.—BOILERS (LANCASHIRE) and MECHANICAL STOKERS. 
Contract No. 2.—ENGINES, DYNAMO3, ONDENSERS, ‘PUMPS, &c., STEAM, 
EXHAUST, FEKD and DRAIN PIPES. 
Contract No. 3. CSTORAGE BATTERY. ЕЕ 
Contract No. 4.—Section A. SWITCHBOARD for Dynamos and Feeders. 
, gaia ce Е. BOOSTERS and SWITCHBOARD for Batteries and 


Boosters. 
Contract No. 5.—ARC LAMPS and their Erection. 
Contract No. 6.—FEEDERS, MAIN 8, and ARC LAMP LEADS. 


In Contract No. 2 it is a condition that the Dyn&mo makers must have already 
constructed Dynamos of at least 100 units capacity. 

Copies of any of the Specifications, with Forms of Tender and General Conditions, 
can be obtained after Wednesday, the 98th inst., on payment of One Guinea for each 
(to be returned on receipt by the Corporation of а bona fide Tender), at the office 
of Mr. Henry C. Marks, City Surveyor, Fisher-street Carlisle, or Dr. A. B. W. Ken- 
пес, 17, Victoria-street, Westminster, London, 8. W. 

е Corporation do not bind themselves to accept the lowest or any Tender. 

Tenders, on the prescribed form, enclosed separately, in sealed envelopes and 
marked “ Electric Lighting, Tender for Contract No. —,” must be delivered at the 
moe ы ee City Surveyor, Carlisle, not later than THURSDAY, the 19th day of 

ugust next. 


. By order, 
А. H. COLLINGWOOD, Town Clerk. 
Town Clerk's Office, Carlisle, 21st July, 1897. | 


BOROUGH O F DERBY. 


* 


DEBBY COBPORATION ELECTRIC LIGHTING. 

The CORPORATION are prepared to receive TENDERS for the SUPPLY of one 
ALTERNATING-CURRENT DYNAMO and ENGINE and fer the supply to the 
present engine of опе CONTINUOUS-CURRENI DYNAMO. = 

Specifications and Forms of Tender may be had on deposit of £1. 1s. 0d. (which will 
be returned on receipt of a bond-fide Tender) from Mr. J. E. Stewart, Engineer, 
Electric Lighting Station, Derby, on and after the 7th August, 1897. 

Tenders endorsed Electric Lighting Tender for Dynamo &c.,” to be sent to the 
undersigned, not later than 12 uoon on the 30th AUGUS T, 1897. 

The lowest or any Tender will not necessarily be accepted. 

H. F. GADSBY, Town Clerk. 

Town Hall, Derby, 8rd August, 1897. 


COUNTY BOROUGH OF SALFORD. 


The MUSEUM LIBRARIES and PARKS COMMITTEE аге prepared to receive 
рз for the ELECTRIC WIRING of the Library and Museum situated at 

eel Par 

Specifications of the above and any further information may be obtained from the 
Electrical Engineer, Walness.road, Broughton, on or after August 7th, on payment 
of £1 deposit, which will be returned on receipt of bona-fide Tender. 

Tenders, sealed and endorsed Electric Wirin ; and addressed to the Chairman 
of the Museum, &c., Committee, to be delivered at the Town Clerk's Office, Town 
Hall, Salferd, before noon on TUESDAY, August 17th, 1897. 


| By order, 
Town Hall, Salford, 30th July, 1897. 


ELL-TESTING VOLTMETERS.—The Chloride Electrical 


Storage Syndicate, Limited, Clifton Junction, Manchester, are prepared to 
enter into a CONTRACT with a firm of good standing for regular SUPPLIES of these 
INSTRUMENTS, which must be of the permanent magnetic type, reading to three 
volts on both sides of zero, of high resistance, and in every respect thoroughly 
satisfactory and reliable. 


GHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted, in “THE ELEC- 
TRICIAN " at the following low rates : 

Three Lines and Under igs көз к 
ва. 


Per Inne After € кез ы 
Nine Words to the Line. 


Cash must accompany all orders for advertisements inserted «t these rates, 
> or, f inserted, they will be charged at scale rate. 


SITUATIONS VACANT AND WANTED, &c. 


MAN required to look out orders and generally supervise 

Sales Department. —State full particulars (in confidence) as to age, experience 
and salary required, also where now employed, to M. S.,“ Electrician Office, 
Salisbury-court, Fleet-street, E.C. 


V ACAN CIES for one or two premium PUPILS in leading 
MEE Ex - oh ooo Ка y арй, р ы, ас 
VACANCY for a PUPIL occurs in Larne Electricity Works. 


—Write to Manager. M. G. SMYTH. 


ANTED, experienced TRAVELLER, familiar with 
electrical manufacturers in Great Britain, to push the sale of Electro- 
Magnets for telephone, telegraph and electric bell work. Good opening for smart 
man.—Address, stating experience, THE VARLEY: DUPLEX MAGNET COMPANY, 
24, Strand-chambers, Derby. 


BAML. BROWN, Town Clerk. 


C 


хх. 
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TECHNICAL CLASSES. 


UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and of SCIENCE (including 
the Indian and Oriental Schools and the Dens of Fine Arts) will begin on 
OCTOBER 5th. The Introductory Lecture will be given, at 3 p.m., by PROFESSOR 
J. SULLY, M.A., LL.D. 


Subjects. Professors or Teachers. 
Lain Seriea — Hn ЕР А. R. Housman, М.А. 
WOOK QN 3 J. A. Platt, M. A 
Hebrew (Goldsmid Professorship) ........ The Rev. Dr. D. W. Marks. 
Comparative Philology ...............-.. J. P. Postgate, M.A., Litt.D. 
Archwology (Yates Professorship) ........ E. A. Gardner, M.A. 


оооооова тосо ооооос со ooon оо оова ое оо 


W. Р. Ker, М.А. 


Bor ae ЕКА ЫР a ree Е. C. Montague, M.A. 

osophy o and Logic rote 
Professorship) ........... eee weve gous \s. Sully, M. A., LL.D. 

Political Economy ........ POLL RN e CE H. S. Foxwell, M.A. 

Statistics (Newmarch Lectureship) ...... Vacant. 
Architecture ͥ T. Roger Smith, F. R. I. B. A. 
Fine Arts (Slade Professorship) .......... Fredk. Brown. 
Fenk teers ..... Н. Lallemand, B.ésSc. 

Germaua nnn U nn о Vacant. 
Ital. 8 F. de Asarta. 

Mathemat iss ꝗ .) M. J. M. Hill, M. A., D. Sc., F. R. 8. 
Chemistry ............. ee eer •Q W. Ramsay, Ph. D., F. R. S 
Pathological Chemistry .................. Vaughan Harley, M.D. 

Physics (Quain Professorship) ............ G. Carey Foster, B. A., F. R. S. 
Zoology (Jodrell Professorship) )) D... W. Е. Е. Weldon, M. A., F. R. S. 


F. W. Oliver, M. A., D. Sc. 


Botany (Quain Professorship) ............ 
The Rev. Т. G. Bonney, D.Sc., LL.D., 


Geology (Yates Goldsmid Professorshlp) .. { 


F.G.8., F.R.S. 
Physiology (Jodrell Professorship)........ Е. A. Schäfer, F. R. S. 
Syon and Public Health .............. W. H. Corfield, M.A., M.D. 
Pathology and Morbid Anatomy ........ Sidney Martin, M. D., F. R. S. 
Applied Mathematics and Mechanics .... Karl Pearson, M. A., LL.B., F. R. S. 
Mechanical neerl ng T. Hudson Beare, B. A., B. Sc., M. Inst. C. E. 
Electrical Engineering J. A. Fleming. M. A., D. Sc., F. R. SB. 
Civil Engineering C L. F. Vernon-Harcourt, M. A., M. Inst. C. E 
Roman Law .... 0... / A. F. Murison, M.A., LL.D. 
Jurisprudence .................... 2e... J. Pawley Bate, M. A., LL.D. 
Law (Quain Chair) ...............- МОН Augustine Birrell, Q.C., М.Р. 
an 5.5554 vro qua J. W. Меш. 

Sanskrit V C. Bendall, M. A. 
Pl!!! 8 T. W. Rhys Davids, Ph.D. 
Ar able „ 8. A. Strong, M.A. 
[js ve UM 8 E. Denison Ross, Ph.D. 
Hindustani „а... ооо J. Е. Blumhardt, М.А. 
Marathi ...... оваа es. J. W. Neill. 

CC e R. W. Frazer, B. A., LL. B. 
Bur messe e R. F. St. A. 8t. John, M. A. 


Students of both sexes are admitted to all classes, provided there is room, withont 


previous examination. 
Scholarships, &c., of the value of £2,000 are offered for competition annually. 
The regulations as to these, and further information as to classes, prizes, &c., may 


be obtaiued from | 
i J. M. HORSBURGH, M.A., Secretary. 
— — — — w—V—äͤ — 


ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON INSTITUTE. 


SESSION 1897-98. 


THE COURSES OF INSTRUCTION at the Instilute’s Central Technical 
College (Exhibition-road) are for Students not under 16 years of age ; those at the 
a 


Institutes Technical College, Finsbury, are of an Interm te Grade for 
Students not under 14 years 01 age. The EN TRANCE EXAMINATIONS to both 
Colleges are held in September, and the Sessions commence in October. Particulars 
of the Entrance Examinations, Scholarships, Fees and Courses of Study, may be 
obtained from the respective Colleges, or from the Head Office of the Institute, 
Gresham College, Basinghall-street, E.C. 


OITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
(EXHIBITION-ROAD, S.W.) 

A College for Higher Technical Instruction for Students not under 16 preparing to 
become Civil, Mechanical or Electrical Engineers, Chemical and other Manu- 
facturers, and Teachers. Fees for a full Diploma Course, £25 per annum. Professors:— 
Civil and Mechanical Engineering .. W. C. UNWIN, F. R. S., M.Inst.C.E. 

Physics and Electrical Engineering .. W. E. AYRTON, F.R.S., Past Pres. Inst. E.E. 
Chemistry .. x .. & .. « .. H. E. ARMSTRONG, Ph. D., LL.D., F. R. S. 
Mechanics and Mathematics .. O. HENRICI Ph. D., LL. D., F. K.. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(LEONARD-STREET, CITY-ROAD, Е.С.) 
Provides Courses of Intermediate Instruction for DAY STUDENTS not under 14 
years of age, preparing to enter Engineering апа Chemical Industries. Fees, £16 
per annum. Professors :— 
Physics and Electrical Engineering .. .. R.P. THOMPSON, D. Sc., F. R. S. 
Mechanical Engineering and Mathematics .. W. E. DALBY, M. A., B. Sc., М.1.М.Е. 
Chemistry .. n A sé .. R. MELDOLA, F. R. S., F. I. C. 
JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall-street, Е.С. 


_— ————————-——-—-—_-_— 


UNIVERSITY COLLEGE OF NORTH WALES, BANGOR. 


ELECTRICAL ENGINEERING. 


Professor ANDREW GRAY, LL. D., F. R. S., will begin in October next a systematic 
COURSE of INSTRUCTION in ELECTRICAL MEASUREMENT and PRACTICAL 
ELECTRICITY. 

The Physical Laboratory is fully equipped with a Compound Steam Engine, 
Dynamos, Transformer, Secondary Battery, and the most approved modern Measur- 
Ing Instruments for all branches of Electrical Engineering. 

Laboratory fees at the rate of £1. 1s. per term for six hours per week. 

Composition fee for all College Lectures for the Session, £10. 

Applications for Calendar, Prospectus and general information to be made to 


J. E. LLOYD, M.A., Secretary and Registrar. 


TECHNICAL CLASSES. . 
HERIOT-WATT COLLEGE, EDINBURGH. 


F. GRANT OGILVIE, M. A., B.8c., F. R. S. E., PRINCIPAL. 


DAY CLASSES—SESSION 1897-98. 


The SESSION extends from TUESDAY, 5th OCTOBER, 1897, to FRIDAY, 
8rd JUNE, 1898. 


These Classes provide Courses of Study беп over one or more years, suitable 
for students who have previously passed through the curriculum of a secondary 
school. The princi Courses are: Physical and Chemical, Mechanical Engineer- 
ing and Electri Engineering. There are also Classes in French, German, 
Drawing and Practice of Commerce. 

Class Fees from 21. 1s. to £4. 4s. Session Fee, £10. 10s. 

There is also a Preparatory Course of Instruction for Agricultural Stadents. 
Seasion Fee, £5. 5s. 

An Extract from the Calendar of the College, giving раисии of the Day 
Classes, and of the various Appliances, Laboratories an OE Kano pa available for 
instruction, may be had on SEDEM Pon to the Librarian, at the College, or to the 


Treasurer of George Heriot's 
DAVID LEWIS, Treasurer. 
Treasurer's Chambers, 20, York-place, 
Edinburgh, 14th July, 1897. 


| WANTED, and FOR SALE. 
't um 
Wan TED, an ALTERNATOR, by first-class maker, of 100 


to 125 E. H.P., with or without a high-speed compound vertical steam engine. 
Apply, E. L., Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ANTED immediately, about 60-kilowatt STEAM 


DYNAMO, byjgood maker.—Send particulars and price to A. C.," Box 399, 
Smith's Advertising Agency, 132, Fleet-street, London, Е.С. 


OFFERS WANTED. Cloth and Leather-bound Volumes, 


* Engineer" 1866-67, Engineering 1832-83, 84-85, Mechanical World 
1889-83-84 “ Electrical Review" 1883-84-85, Electrician 1882-88-84-85.— DIXOX, 
Imperial Buildings, Newcastle. 


OR SALE.—A 10 H р. nominal CROSSLEY OIL ENGINE, 


new, and now кош dynamo over 8,000 watte.—J. T. MAYFIELD, 41, Queen 
Victoria-street, London, E.C. 


N SALE.— Volumes of THE ELECTRICIAN," VIII. to 


XVII. inclusive, bound; XVIII. and XIX., and XXIV. to XXXVIII., 
unbound. —Address, ‘‘ A. W. B., 4, Cateaton-street, <tanchester. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
iii ot by Derby and Co., 44, Clerkenwell-road, London, Е.С. N.B.— 


CREW-CUTTING LATHES, біп. centres, grand tools; 


sliding, surfacing, gap, treadle or power, and accessories ; complete, £14.— 
MITCHELL and Co., Tatsfleld, Surrey. 


— . — hm”ñ: —— — — 
A CCUMULATOR CHARGING.—C. H. CATHCART 
and CO., having plant specially adapted for this purpose, Charge Cells of an 

sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for саросар lightt experimental uses, &c.—8, Dorset-bulldings, Salisbury- 


square, Fleet-street, E. C. elephoue No. 65,266.) 
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DIRECT-READING .- 


TESTING SE 


IN THE MARKET. 


EVERSHED & VIGNOLES, Ltd., 
| Woodflold Works, Harrow Road, 


Telegrams : “DOROTHEA, LONDON." | | Lt hh 
niinus No. 7064. | LON. D ON y a 
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= LAMINA ACCUMULATOR 


The Only Suitable Cell for Auto Cars. 


PLANTE PRINCIPLE, 

YET LIGHTER 
THAN ANY PASTE „ 
2 » CELL | 
"m igen IN EXISTENCE. 


BU 


i In 
I III 


CARRIAGE 
TYPE. 


1 LIGHTING 


Write for NEW LIST | [ 3 
and Full Particulars E w pass ee 
to the t ct 


LAMINA ACCUMULATOR (===) SYNDICATE, Lid. 


Broad Street Avenue, London, E.C. 


ULLERS LIMITED. 


MANUFACTURERS OF 


PORCELAIN INSULATORS OF ALL KINDS. 


— — Я 
SS EE 
== > 


CONTRACTORS ТО 


H. M. POST OFFICE, INDIA, CROWN AGENTS and 
AGENTS-GENERAL for the Colonies, RAILWAYS 
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THE POTENTIOMETER AND ITS ADJUNCTS 


(A UNIVERSAL SYSTEM OF ELECTRICAL MEASUREMENT). 
By W. CLARK FISHER. 


Electrical testing may be said to have passed through two stages. First, that which may be called the elementary, in which first principles 
were evolved ; secondly, the adaptation of the same to the needs of the telegraph and cable engineer. But with the advent of electric lighting 
and other undertakings, such testing might be said to have passed into the third or practical and commercial stage, where large quantities have to be 
dealt with, and where the old order of things changeth. The engineer or practical man demands that he shall be shown results quickly, plainly and 
accurately with a minimum of trouble, understanding, and consequently “ Time,” and on that account prefers—like all good mechanics—to have one 
good instrument, which, once understood and easily manipulated, can be used in а variety of ways to suit his needs, It is to this fact undoubtedly 
that the “ Potentiometer method of measurement owes its popularity. Its accuracy is rarely, if ever, impugned, Measurements made by it are 
universally accepted amongst engineers, and it might be well termed a universal instrument in universal use. 
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Wx publish in another column the welcome announcement 
that My Lords of the Treasury have appointed а small 
Committee" to ‘consider and report upon the desirability of 
establishing a National Physical Laboratory. ." The 
most ardent advocates of an English version of the great 
institution at Charlottenburg cannot fail, we think, to be 
satisfied both with the terms of reference and constitution of 
the Committee; the former cover all that has ever been asked 
for, and the latter is a most happy and representative blend. 
So far so good. We shall await the committee’s report, 
and, above all, the consequent action of the Treasury, 
with some curiosity. There is now presented a fine oppor- 
tunity for a broad and liberal scheme. Will it be missed ? 
Will the English fetish of patchwork and compromise— 
so useful in politics and so detrimental to science—gain the 
day? Instead of the inauguration of a well-equipped, well- 
Organised department for the testing and verification of 
scientific instruments, the construction, preservation and im- 
provement of standards of all kinds, and the carrying out in a 
systematic manner of long-time physical investigations, shall 
we see a poorly-paid professor installed in an upper chamber 
in an unsuitable building with the injunction to make the best 


use he can of the deal table and fine view ? 


DisqurETING rumours are afloat in the City concerning the 
state of the telegraph service, delays of two to four hours in 
excess of the ordinary times occupied in transmission being 


freely spoken of. If these statements are true, they point 
to disaffection of the worst kind among the telegraph 
operators, and call for measures of repression at all costs, if 


the promoters can be laid hold of. 


Мв. Couzens, in his Paper on ‘‘ Prepayment Meters," which 
we give in full in another column, did well to call attention 
to the cost of these ingenious devices. On the prepayment 
system, besides paying for the electrical energy about to be 
consumed, the penny should also pay for the rent of the 
„free wiring and of the meter. The wiring in those houses 
in which the penny-in-the-slot system would be used would 
naturally be of the very simplest description, but it must not 
be forgotten that such simple wiring necessitates a high 
rental, as its depreciation has to be put down at a large 
figure. If, therefore, the meters are costly it will only be 
a small amount of electrical energy which can be bought 
by the remaining fraction of a penny. So long as the instru- 
ment is a prepayment attachment fixed to one of the exist- 
ing types of meter its price will be in most cases prohibitive. 
Nevertheless, Messrs. Bast1an and Hopcz's ingenious apparatus 
need not necessarily be regarded only as a half-way house, 
as Mr. Couzens puts it. An expensive meter is not 
necessary in conjunction with it. An extreme accuracy 18 
by no means required, and to make the meter an energy 
meter is a needless expense. There seems no need to have a 
carefully adjusted shunt coil to overcome the static friction ; 
surely the operating rod could be made to momentarily 
release а spring to supply the necessary starting torque. Then 
again, and it is this that should chiefly tend to lower the 
cost of the meter, the range required is excessively small. 
There will probably be little demand for prepayment meters 


in houses with more than four or five lamps. 
— — 


Тнк system of the electrically regulated clock meter, 
described last in the Paper, would seem, however, to give 
more hope in the direction of cheapness, although the actual 
meter described involves rather an undue amount of clock- 
work and adjustment. In a great manp, if not in most of the 
cases in which a prepayment meter would be used, however, 
a simple time meter is all that would be required, combined 
with the system of locked lamp-holders attributed in the 
discussion to Mr. EpacoxBr. Of course if an equivalent 
io the variable ratio gear used in the above instrument 
could be added without materially increasing the cost it would 
be an advantage, as it would enable the consumer to switch 
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lamps on and off without loss; but it must then be remem- 


naturally prefer to quote prices of the same order as those of 


bered that if a number of switches, and consequently an | other makers and be satisfied with higher profits. The other 


increased length! of wiring be added, the cost of installing is 


increased. 
— a 


THERE is another of the *' essential features” mentioned in 
the first part of Mr. Couzens’ Paper which cannot be con- 
sidered by any means as essential. We refer to the suggestion 


that the apparatus should also serve as a savings-bank or money 
box. 


against it. 


all he knew, ‘‘ go wrong’’ when he wanted to use it. 


i. 


TRE use of condensers as compensators on alternating cur- 


rent circuits has been suggested, tried and abandoned, and> 
as is too often the case when unsuccessful experiments have 
been made, no details of the trials have been published. In 
another column will be found a short Paper by a practical 
man,in which & new use for condensers is described, not 
as а general antidote applied at the generating station for the 
abolition of the wattless current, and as a means to induce 
current and E. M. F. keep in phase, but merely to improve the 
regulation of alternating current arc lamps. M. Craupx points 
out that the cause of failure of condensers when used on alter- 


nating current networks has hitherto been due to the high 


capacity necessary, and the high potential differences to which 
they have been subjected. When used in arc lamps, as he 
proposes, their capacity need be but small, and the potential 


difference they have to withstand is comparatively trifling. 


We recommend M. Cravpz's article to the careful attention of 
alternate arc lamp manufacturers, and we hope that they will 


soon enable us to chronicle further experiments in the same 


direction. 
— — 


Ix another column a writer deals at considerable length 
with the vexed question of india-rubber substitutes, and he 
points out a danger with which users of india-rubber for 
electrical purposes are threatened, though without suggesting 
any very adequate means by which they can safeguard them- 
selves against it. The statement that if the user pays a fair 
price he may depend on getting a good article does not carry 
much conviction with it. These rubber substitutes are usually 
the subject of patents for which a high price has been paid, 
and on which high profits are expected to be made; so that, 
though the cost of the material of which they are composed 
may only be a twelfth of that of the corresponding Para 
rubber, this ratio does not necessarily apply to the cost of 
the manufactured article. Again, for most electrical purposes 
“ compound " or “ vuleanising " rubber is used, which is by 
no means pure rubber, but must contain а large percentage 
of other ingredients, and in consequence the above-mentioned 
ratio must be again considerably reduced. Finally, the seller 
of india-rubber adulterated with these so-called substitutes 
would be careful not to put such а low price on his product 
as to stamp it immediately as of inferior quality ; he would 


If this can also be done without increasing the cost or 
complicating the design of the meter we have nothing to say 
But, even assuming that the Dritish workman or 
small tenement-holder actually made up his mind to save 
pennies for electric light, it does not seem likely that he would 
choose to trust them in advance to a machine that might, for 


method of protection Mr. Terry suggests to the rubber user is 
to have the material examined by a chemical expert. But this 
is costly; it involves a delay in buying, and, as Mr. Terry 
himself suggests, such an analysis presents difficulties which 
are in some cases almost insurmountable. 


oe 


Mr. Terry has, we fear, rather a misconception of the 
position that must be taken up by the rubber cable buyer. It 
does not matter to this latter gentleman of what ingredients the 
compound is made, he has only to consider the properties of 
the substance finally submitted to him. He knows by 
experience that a judicious mixture of india-rubber, sulphur, 
litharge and French chalk will, when properly treated, suit 
his purpose better than pure rubber. Pure rubber would 
be dearer, but the compound rubber would be more 
durable. Electrical tests suffice in many cases to detect 4 
want of homogenity, and tests of mechanical strength present 
no great difficulty. What is wanted is a test for durability; 
one that will so intensify the destructive action the rubber is 
submitted to under ordinary conditions that a few hours 
treatment will enable one to form an estimate—and в 
very rough estimate would be sufficient—of the life of 


the material. 
— — 


Tue rules for high-pressure stations recently framed by the 
Verband Deutscher Elektrotechniker are not quite so strict 
as those just issued by the Home Office, although they cover 
а much wider ground, embracing all that our Board of Trade 
and Fire Office regulations do. One respect in which the 
German rules differ from the Home Office regulations is in the 
fixing of 1,000 volts effective pressure as the lower limit of 
high-pressure. Another is in their permitting the frames of 
machines to be insulated under certain conditions. But as 
the German rules have only been issued tentatively we will 
not discuss them in detail at present. We would, however, 
like to refer to one part of these rules which might almost be 
termed childish. A whole column of new symbols has been 
published, and it is laid down that these are to be used on 
plans of high-pressure schemes. A number of untidy- 
looking arrows of various shapes have been devised to 
indicate whether wires are going upwards," “from above," 
*downwards'" or “from below,” and an ugly zig-zag 
arrow is to serve as a danger signal. Possibly in conse- 
quence of this, the obsolete method of indicating an earth 
connection by a drawing of an earth-plate, instead of by an 
arrow and the letter E, has been retained. The symbols for 
single, double and triple-pole switches look like studies for new 
atrocities in bicycle handles, and the subtle distinctions 
between a cluster of 5-glow lamps, a 5-ampere arc lamp, 8 
5-kilowatt dynamo and a 5-ampere two-way switch show 8 
commendable appreciation of detail. There is also a new 
symbol for accumulators, and it is further shown how two 
parallel conductors may be indicated by a single line, and three 
conductors by two lines. If the length of German words 
render such an elaborate system of symbology necessary it 
would surely have been better to have adopted abbreviations 
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instead of attempting a very poor imitation of Egyptian hiero- 
graphy. There is а sufficiency of symbols sanctioned by long 
international usage: these combine with a discreet addition 
of reference should render any plan intelligible. 
— — — mm 
Cable Interruptions.— Date of Interruption. 


Obidos— Parintin mm d ꝑ Dec. 7, 1896. 
Zanzibar — Mombasa senses July 13, 1897. 
Cayenne Para . July 22, 1897. 
Cyprus — Latak ie e July 23, 1897. 
Aden— Zanzibar .................................. July 27, 1897. 


Institution of Junior Engineers.—The summer meeting of 
this Institution will be held in Ireland, August 14th to 17th 
at Dublin; 18th to 21st at Belfast. Full particulars may be 
obtained from the Secretary, 47, Fentiman-road, London, S.W. 

Telegraph Wire.—It is computed, says the Engineer, that 
Great Britain exported last year 56,868 tons of telegraph wire. 
The corresponding exports from Germany were 208,979 tons ; 
from Belgium, 5,383 tons; from France, 2,010 tons ; and 
from the United States, 38,043 tons. 

University College (London).— Particulars will be found in 
an advertisement on another page of the course of study for 
the session 1897-98 which commences October 5th next. 
Scholarships, &c., of the value of £2,000 are offered for com- 
petition. Particulars of these competitions and all further infor- 
mation can be had of Mr. J. S. Horsburgh, M.A., secretary. 

Personal.— We understand that Mr. R. A. Dawbarn has 
been appointed superintending engineer of the Brush Elec- 
trical Engineering Company in succession to Mr. W. Geipel, 
whose retirement we recently announeed. Mr. Dawbarn has 
had а wide experience of electric lighting and power schemes, 
and has been awarded premiums for competitive municipal 
projects on several occasions. 

National Physical Laboratory.—The Treasury have appointed 
a small Committee to consider and report upon the desira- 
bility of establishing а National Physical Laboratory for the 
testing and verification of instruments for physical investiga- 
tion, for the construction and preservation of standards of 
measurement, and for the systematic determination of physical 
constants and numerical data useful for scientific and industrial 
purposes, and to report whether the work of such an institution, 
if established, could be associated with any testing or stan- 
dardising work already performed wholly or partly at the 
publie cost." The following will be the members of the 
Committee: Lord Rayleigh (Chairman), Sir Courtenay 
Boyle, Sir Andrew Noble, Sir John Wolfe Barry, Mr. W. С. 
Roberts-Austen, Mr. Robeit Chalmers (of the Treasury), Prof. 
А. W. Rücker, Mr. Alexander Siemens and Prof. T. E. Thorpe. 

Obituary.— The death is announced of Dr. Stefan Doubrava, 
who died on Tuesday, the 27th ult.in & private hospital in 
Vienna. Dr. Doubrava had been affected for years with acute 
rheumatism, which became complicated latterly by a swelling 
of the arteries. An operation became necessary, and was suc- 
cessfully performed, but after a short improvement the patient 
succumbed. Dr. Doubrava was born in 1857 at Brünn. In 1881 
he graduated as Doctor of Mathematics and Physics at the 
University, Prague, and in 1888 became Lecturer in Electricity. 
In 1884 he commenced business as an electrical engineer, and in 
1886 entered the firm of Robert Bartelmus in Briinn as a 
partner. His Papers On the Identity of the Two Electri- 
cities, The Electrical Perforation of Glass,” On the Move- 
ment of Plates between the Electrodes of a Holtz Machine," 
and on Vortex Motions,” were published among the Pro- 
ceedings of the Vienna Academy. In 1885 he constructed an 
arc lamp, depending simply on the action of electro-magnets 
and solenoids, without weights and gear wheels, which received 
a gold medal at the Paris Exhibition. He wrote a good deal 
for the German and English technical press. Dr. Doubrava 
was blessed with а kindly and sunny nature. 

саграе ot Calcium.— Since the Order in Council of Feb- 
ruary 26 last, in virtue of which certain parts of the Petro- 
leum Ácts 1871 to 1881 were applied to carbide of calcium, 
the question of the expediency of exempting small quantities 
of this substance from the operation of the Order has occupied 
the attention of the Home Office; and the Secretary of State 


having been advised that such exemption might be safely 
extended to quantities of carbide of calcium not exceeding 
5lb., when kept in separate substantial hermetically closed 
metal vessels containing not more than IIb. each, an Order 
in Council was made on July 7, 1897, authorising the keeping 
of not more than 5lb. of carvide of calcium in vessels as above 
described without a license, and the original Order of Feb- 
ruary 26 has been amended accordingly. The amending 
Order appeared in the London Gazette of July 9. It is to be 
observed that where the carbide of calcium is not kept in 
vessels as above described, no quantity may be kept without а 
license. 

Fatality at Bristol.— Last Friday an unfortunate accident 
occurred at the Bristol electric supply station, resulting in 
the death of a wireman, William Coleman. The main cables 
from the alternators to the switehboard are india-rubber insu- 
lated, and up to the present time have been run in wood 
casing with capping, the side fillets of which are gin. wide. 
All the casings run in a trench under the floor level. The 
work in hand was the removal of this wood casing and cap- 
ping and the substitution of Doulton ware casing, the work being 
earried on only on cables which were not alive at the time. 
To allow of a particular alternator being used, and to prevent 
the cables of that machine being disturbed over the week-end 
and holiday, the man Coleman replaced a piece of wood capping 
over the cables from this machine; but, unfortunately, it 
appears that he selected a piece of capping wider than the 
casing. Although he had previously been cautioned only 
to screw capping on through the side fillets, he made use 
of an old hole in the capping, some 13ir. from its edge, and 
put the screw through the insulation of the cable. Subse- 
quently, after the load had been put on to these cables, 
deceased came in contact with this serew-head, and the shock 
from it caused his death. From the evidence given at the 
inquest on Saturday it appears that he touched the charged 
screw with his arm, while his face was in contact with an 
exhaust steam pipe. Death was almost instantaneous, the 
endeavours of those present to restore animation by artificial 
respiration being of no avail. A doctor was, of course, sent 
for immediately the accident occurred, but on his arrival he 
pronounced life to be extinct. The jury brought in a verdict 
that the deceased died from a shock accidentally received 
while working at the electric light works. 

The British Association at Toronto. Among the Papers 
down for reading in Section A we note the following :—‘ On 
& New Method of Determining the Specific Heat of a Liquid 
in terms of the International Electrical Units,“ by Prof. H. E. 
Callendar and Н. T. Barnes; On a Simple Modification of 
the Board of Trade Form of the Standard Clark Cell," by 
Prof H. E. Callendar and H. T. Barnes ; ** On the Behaviour 
of Argon in X-ray Tubes,” by Prof. Н. E. Callendar and Н. 
T. Barnes; Ор a Research in Thermo-Electricity by Means 
of a Platinum-resistance Pyrometer," by Н. M. Tong (com- 
municated by Prof. Н. E. Callendar) ; “ On the Determination 
of the State of Ionisation in Dilute Aqueous Solutions con- 
taining two Electrolytes,” by Prof. J. G. MacGregor ; ** Obser- 
vations on the X-rays," by J. C. M'Lennan, В.А. (University 
of Toronto); On the Variation of Magnetic Hysteresis 
with Temperature," by E. H. Piteher, M.A. (University of 
Montreal); “ Оп Certain Points connected with the Electric 
Are,“ by Mrs. Ayrton; Оп the Determination of the Ohm 
by the Lorenz Method,” by Prof. W. E. Ayrton and Prof. J. 
Viriamu Jones; On the Use of a Constant Total Current 
Shunt with Ballistic Galvanometers," by Prof. W. E. Ayrton 
and T. Mather; “ Тһе Sensibility of Galvanometers," by 
Prof. W. E. Ayrton and T. Mather; ‘Short versus Long 
Period Galvanometers for Very Sensitive Zero Tests," by 
Prof. W. E. Ayrton and T. Mather; The Variation of the 
Constants of Some Important Direct-Current Electricity 
Supply Meters with Temperature and the Current Passing,” 
by G. W. D. Ricks; “On the Cyclical Variation with Tem- 
perature of the E.M.F. of the H-Form of Clark’s Cells,” by 
F. S. Spiers, F. Twyman and W. L. Waters. Prof. Oliver 
Lodge has promised an aceount of Zeeman's discovery, and it 
is expected that there will be an important discussion on the 
Report on Electrolysis. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ALRE.] 


A New Bolometer Development. —Е. Kurlbaum, of the Reichs- 
anstalt, has made the bolometer available as а source of heat 
of great wave-length. The difficulty hitherto experienced of 
measuring the intensity of cool heat rays has lain in the 
necessity of а large number of diaphragms in order to protect 
the bolometer from disturbing air-currents. This involved a 
considerable distance between the source and the sensitive 
resistance, and hence also an excessive smallness of the 
deflections in the case of small differences of temperature. By 
using & second bolometer as & source, not only can the latter 
be brought into the same enclosure, but the temperature 
of the source itself can be determined with extreme accuracy. 
Air-currents can be dealt with by placing the source on a 
slightly higher level than the receiver, or by exhausting 
the space. A falling shutter may be dispensed with, since the 
bolometer assumes its final temperature in a few seconds, and 
the flux of heat may be regulated by a measured exposure. 
The absorption of heat by various gases may be determined 
by simply introdueing them into the enclosure, and glass 
partitions are thus avoided. The author points out that the 
sensitiveness of a given bolometer cannot be defined without 
taking into account the gas surrounding it. Exhaustion 
doubles its sensitiveness by eliminating the loss by convection. 
The substitution of hydrogen for air reduces the sensitiveness 
owing to the higher conductivity of the former. The author 
proves by measurements with CO, that temperature differ- 
ences of 10° in any region up to red heat may be measured in 
this manner with an accuracy of 0:1 per cent. 


[Kurlbaum, Wied. Ann., No. 7, p. 417, 1897.] 


Photoelectric Currents.—Elster and Geitel's fundamental 
work on photoelectric discharges has shown that these 
phenomena can be closely followed by means of the liquid 
KNa alloys in an atmosphere of low-pressure hydrogen. А 
spherical vessel half filled with this alloy is inserted as 
kathode in the circuit of a high-voltage battery and a sensitive 
galvanometer. As long as the E. M. F. of the battery is kept 
below a certain value, no luminous discharge takes place in 
the dark; but when the cell is illuminated a current is 
indicated which increases in strength with the intensity of 
the light. The dependence of the current intensity upon the 
angle of incidence of the beam and upon the orientation of its 
plane of polarisation is expressed by the formula J = Acos'a + 
Bsin*a, when A and B are constants depending upon the angle 
of incidence, and a is the angle between the plane of incidence 
and the plane of the electric displacements. A increases from 
normal incidence to à maximum at an angle of about 60deg., 
and then decreases to zero. B, on the other hand, shows a 
Steady decrease. The recent work has aimed at determining 
the exact relation of A and В to the angle of incidence. The 
first discovery was that the maximum at 60deg. only holds 
good for the KNa alloy. A cesium or rubidium amalgam 
Shows а maximum at 75deg. Further experiments showed 
that the photoelectric current roughly corresponds to the 
amount of light absorbed by the cathode, and is, indeed, а 
function of the metallie reflection. A strict correspondence 
cannot, of course, be expected unless light of a definite wave- 
length is studied. 

[ELSTER and GEITEL, Wied. Ann., No. 7, p. 445, 1897.] 


Dielectric Constants—Wire-Ware Method. P. Drude. who 
has done much valuable pioneer work in electric waves, 
has adapted his wire-wave method to the measurement 
of dielectrie constants of liquids, even in the case of 
their being available in small quantity only, say ec. 
The essential feature of the improved method is the measure: 
ment of the capacity of & small condenser by the influence 
which it exerts upon the phase of the electric waves reflected 
by it. The general arrangement is shown in the diagrams. 
The Blondlot exciter E is of i the usual dimensions. The vacuum 
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tube V is laid across the brass tubes B B, which mo the adjust- 
ment of the length of the wires. Small flasks are inserted at R. 
They are shown in natural size, and are of widely different 


capacities to accommodate dielectric constants varying between 
2 and 88. The waves used were 78cm. long. The substances 
included acetone, benzol, ethyl ether and xylol among non- 
absorbing substances, and a large number of solutions of 


inorganic salts among absorbing substances. The previous 
generalisation that the occurrence of absorption is connected 
with the presence of the hydroxyl group HO is roughly 


verified. 
[0воре, Wied. Ann., No. 7, p. 446.] 


Heat of Hysteresis.—The correspondence between the area 
of the magnetometric hysteresis curves and the heat actually 
developed in a sample of iron subjected to alternate magne- 
tisation is not yet settled. Warburg found the actual heat 
68 per cent., Tanakadate 80 per cent., and Klemencic over 
100 per cent. of the theoretical heat. F. A. Weihe has now 
tackled the question by a new method. The magnetising coil 
did not surround the samples direct, but was divided from 
them by a cylinder of ice. The samples, consisting of bundles 
of insulated iron and steel wires, were themselves surrounded 
by a separate cylinder of calorimeter ice. The frequency of 
the current from the dynamo was 55 per second, and the 
induction about 200. The results agree with the Japanese 
observations, giving 80 per cent. for iron and 75 per cent. 


for steel. 
[У Ене, Wied. Ann., No. 7, p. 578, Heel 


Electric Properties of ('rystals.—Aragonite and baryte show 
a peculiar pyroelectric behaviour. J. Beckenkamp examined 
them by the dusting-on method, and found that the same 
crystalline surface showed different electrification on its various 
parts. A regularly-developed crystal may be divided into 
eight parts symmetrically situated in which the directions of 
the lines of force correspond. A similar relation holds good 
for the directions of easy solubility. Ifthe surfaces of aragonite 
are etched with HCl, and those of baryta with K,CO, or H,80,, 
crystalline shapes are hollowed out which grow in a certain 
“© direction of easy solubility." These directions are distributed 
in a manner corresponding to the pyroelectric directions. 
They are opposed to the latter, except in the case of baryta 
etched by R,CO,, when they are parallel to the lines of force. 

[BEckENKAMP, Wied. Ann., No. 7, p. 597, 1897.] 


Electric Pressure. C. A. Mebius, supposes a conducting 
sphere to go through the cyclical process of charging, heating, 
discharging and cooling to the original temperature, and 
derives the expression for the “electric pressure" p, – p, = 2тр? 

from the conservation of energy. The surrounding medium, 
supposed to be of unit dielectric capacity, sustains and exerts 
a pressure greater than the usual by 22, where p is the 
electric surface density. The relation between the dimensions 
of the body and its energy is fixed by the consideration that 
whenever the surface is displaced a certain amount of work is 
done against the electrical pressure, and this work accurately 
represents the difference in the energy consequent upon the 
change of capacity brought about by the expansion. The 
author shows that the same considerations apply to: bodies of 
any shape. 

(MEniUs, Wied. Ann., No. 7, p. 638, 1897.] 
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summary of the exaggerated claims put forward on behalf of 
the Chinese to the discovery of the mariner’s compass is 
decidedly adverse to their validity. 

Chapter 1V. takes us to the Western world, to the dis- 
tinction which St. Augustine drew between the phenomena of 
the magnet and those of amber, to the legends of the magnetic 
mountains, and to the alleged early use of the magnet in 
navigation by the Arabs and the Spaniards. 

Chapter V.is of peculiar interest. It deals with the northern 
medieval knowledge of the magnet in the twelfth century, 
ineluding the first of all known descriptions of the mariner's 
compass, written by the monk Alexander Neckham, who died 
in 1217. It also discusses the Teutonic origin of the ** points 
of the compass. Most interesting is the speculation, not 
unsupported by weighty argument, that the knowledge of the 
compass as an insirument of navigation spread from a par- 
ticular trading centre in the North about the middle of the 
twelfth century. Such a centre Dr. Benjamin finds in the 
decayed town of Wisbuy, on the Island of Gottland, in the 
Baltic, formerly the great gathering place and mart of all sea- 
faring folk. From this place were promulgated the ancient 
sea-laws of Wisbuy, dating from that epoch, and containing 
the most stringent rules against tampering with the compass, 
with dire penalties for such offence. 

Chapter VI. takes us to the troubadours and Guyot de Provins, 
with his poem on the magnet, to Bartholomew de Glanvil, to 

metrical translations of Latin and Italian authors as are to be | Roger Bacon, and to Brunetto Latini, Dante’s master, to whom 
found here and there in the present work. Bacon showed magnetic experiments at Oxford in 1260. 

The task which Dr. Benjamin has set himself is briefly this: Chapter VII. is devoted to Peter Peregrinus, whose wonderful 
To write a history of the science of electricity and magnetism | letter ‘‘On the Magnet or Wheel of Perpetual Motion," 
from prehistoric ages down to the time of Benjamin Franklin. | written in 1269, describes a number of curious experiments 
The date at which he stops short is, of course, half а century | on the magnet, including some with divided magnets, and 
earlier than that of the discoveries of Oersted, Arago, Stur- | with a globular lodestone or terrella. Peregrinus’s letter 
geon and Faraday, which made of the twin sciences one. | has long been a classic. The manuscript codices of the 
Nevertheless, in all the earlier period the history of the two | work in the libraries of Rome, Paris and Oxford have been 
branches is curiously interwoven. To have omitted either | compared and collated. The printed edition (1558) and its 
would have left the subject obviously incomplete, and great | subsequent piracies have been compared with the originals. 
praise is due to Dr. Benjamin for the skill with which he has | It well deserves the 28 pages here given to it. 
handled and developed his subject. But Dr. Benjamin has Chapters VIII. and IX. complete the pre-Gilbertian epoch, 
done something far beyond the mere chronicling of the facts | and deal with the magnetic discoveries of the navigators, of 
of science. He has given us a living picture of its growth. , Columbus and Prince Henry, of the discovery of the dip by 
He shows us, in the case of those whose names stand out inthe | Hartmann of Niirnberg, and by Norman of Limehouse 
history of discovery, what manner of men they were, what was | (incorrectly described on p. 211 as of Bristol), and with 
the environment amid which they moved, what was their atti- | the writings of Sarpi, Baptista Porta and Cardan. 
tude of mind in their investigations or writings, and what was In Chapters X. and XI. we are presented with an account 
the attitude of mind of their contemporaries and followers | which, though by no means complete, is by far the best that 
towards them. has yet appeared, of Dr. William Gilbert, and his contribu- 

The book is divided into 16 chapters, of which nine refer | tions to magnetism and electricity. Dr. Benjamin has been 
to the pre-Gilbertian state of knowledge, two to Gilbert and | extremely happy in picking up the scattered fragments of 
his work, four to the subsequent progress of the science in | knowledge as to Gilbert’s surroundings and labours, and as 
England, France and Germany, while the final chapter is | to the reception of his work by his contemporaries. Particu- 
given to the discoveries of Franklin. larly valuable is the summary which the author gives of the 

Chapter I. deals with the prehistoric discoveries relating to | underlying philosophy of the De Maynete and its relation to 
amber and lodestone, while Chapter II. gives an account of | the current notions on physics derived from the teachings of 
the early speculations of Thales and Lucretius and of the | the schoolmen. Into all this we are precladed now by space 
myth of the miraculous magnetic suspension in mid-air of | from entering. Suffice it to say that the whole account is 
the coffin of Mahomet. This myth, like so many others, | luminous and full of the deepest interest. On one point we 
appears to have gone through a number of transmigrations. | differ altogether from Dr. Benjamin. He is referring to those 
Jewish writers tell of the miraculous suspension of the golden | portions of De Magnete which cover the same ground as 
calves of Jeroboam. Pliny refers to the iron statue of Queen ; the earlier work of Peregrinus, much of which Gilbert 
Arsinoe which was to be magnetically suspended by the archi- | accepts and adopts at times almost verbatim, even to the 
tect in the temple at Alezandria—a work never accomplished, | use of figurative expressions. Dr. Benjamin proceeds: 
“ because both the king and the architect died.“ St. Augustine Тһе fact that Gilbert makes no acknowledgment of 
repeats the tradition. The Venerable Bede tells of the horse | Peregrinus’ achievements in all these vital matters some 
Bellerophon, weighing 5,000lb., suspended by magnets in the may find explicable by the disregard for the amenities which 
Isle of Rhodes. The poet Martial declares that the effigy of | characterises his entire work. . . . It is true that this 
Mausoleus was suspended by magnets over his tomb. | systematic habit of not acknowledging the effective work of his 
Theodoric repeats the tale, but applies it to a statue of Cupid ' predecessors makes it no easy task to distinguish with certainty 
in the temple of Diana at Ephesus. Lastly Ше story was the true extent of Gilbert's accomplishments, even in the light 
told of the coffin of Mahomet at Mecca. It appears that the of the review of past progress which has already been presented.” 
tomb of Mahomet is however at Medina, not at Mecca; and Surely here Dr. Benjamin omits a very important considera- 
that though suspended in the air, in a sense, the method of tion which would have led him to modify such a judgment. 
support is non-magnetic, for it is supported by nine bricks, It is true that Gilbert does not frequently quote the earlier 
and with earth heaped about the sides. authorities, save where he cites some error to condemn it ; but 

Chapter III. is devoted by the author to the early history of on the other hand he took the most pointed and effective 
ihe magnet amongst Phonicians, Etruscans and Chinese. His means to distinguish each detail to which he himself laid any 
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The Intellectual Rise in Electricity: A History. By Park 
BENJAMIN, Ph.D., LL.B. (London: Longmans, Green and Co.) 

Whether it is because of the rather formidable title it bears, 
or because of the informal mode in which the publishers have 
put the book before the reading public, this remarkable work 
has not attracted—at least in this country—the attention 
which it merits. It is a work of exceeding interest to ull who 
care anything for the history of science, and particularly to 
those whose bent is toward electricity and magnetism. But 
not to such only does it appeal; for the author, true to the 
Emersonian motto which he has prefixed to his work, contrives 
never to lose sight of the human interest, and has produced 
a readable, not to say fascinating, volume upon a topic where 
а less inspiring author would have turned out а dry and unin- 
viting chronicle. Himself the son of a famous man, 
and well known in the United States as an expert and 
patent-attorney, Dr. Benjamin has in this book proved himself 
to be of a truly scholarly turn. At every end and corner one 
finds evidence of the spirit of literary research. The copious 
references and footnotes to authorities, evidently not quoted at 
‘second-hand, are most valuable and suggestive, the trans- 
lations always felicitous. There are few, indeed, amongst Dr. 
Benjamin’s profession who could produce such neat English 
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claim. Throughout the first edition of De Magnete (the only 
one printed in Gilbert’s life-time) the margins are strewn, 
especially in the chapters dealing with the experimental part 
of the subject, with asterisks in two sizes. These asterisks, 
which do not appear in the subsequent editions, were for long 
a puzzle to me, as they seemed to have no relation to the text: 
they even suggested some possible cryptogram. But the clue 
to them I found in the Preface, where, after speaking of the 
great multitude of experiments and demonstrations ** which 
by our many pains and vigils and expenses have been dug up 
and demonstrated," he goes on to say: “ То our own dis- 
coveries and inventions we have affixed asterisks, larger and 
smaller, in proportion to their importance and subtiléty." 
Unless such asterisks are affixed to experiments taken from 
Peregrinus— which does not appear to be the case—Gilbert 
must stand absolved from the charge of plagiarism, the very 
charge which he himself so caustically launches against 
Taisnier. The work which Gilbert did in investigating the 
attraction of rubbed amber and in extending it to other 
materials is very well treated in the latter half of Chapter X. 

In Chapter XI. occurs & wholly startling revelation of Francis 
Bacon's inexplicable conduct toward Gilbert. It has long 
been thought strange that Dacon should alternately patronize 
Gilbert, and sneer at him as а man who had made a 
whole philosophy out of the lodestone; and his criticisms 
general have been deemed unworthy. It now appears that 
for some years before Dacon's death he had in his possession 
the then unpublished manuscripts of Gilbert's fragmentary 
work (posthumously published in 1651) the Nora Philosophia. 
Bacon himself knew these writings and drew upon them 
and upon the De Magnete for discoveries which he 
published as his own. ‘In those great Monuments,” 
says Dr. Benjamin, ‘‘wherein he [Bacon] has invoked 
for his own fame the judgment of the next age, he attacks 
and condemns over and over again the opinions of a man 
who could neither speak for himself, being. in his grave, 
nor be spoken for by the only written words wherein he had 
set them forth, and which, in the cabinet of my Lord Verulam, 
were as effectually silenced and entombed.” Alas! and alas! 
for the greatness of the man who wrote philosophy like a 
Lord Chancellor, the catalogue of bodies attractive and non- 
attractive published in 1679 amongst the ‘ Physiological 
Remains” of Bacon is merely an epitome of the famous 
Lib. II., Cap. II. of Gilbert’s De Magnete. 

Quite amusing is the account which follows of the pretty 
quarrel of Barlowe and Ridley over their respective plagatisms 
of Gilbert. The better appreciation of Gilbert’s work in Italy 
by Sagredo and Galileo comes as a welcome contrast. As to the 
huge magnet which the Grand Duke of Tuscany bought from 
Sagredo, and which is said to be lost, is it not the same as that 
still preserved in the Museo Galilei in Florence, just beyond 
the Pitti Palace ? 

From this point onward Dr. Benjamin’s history becomes 
more strictly a chronological narrative, but without ever losing 
its human interest. It is impossible to do more than allude 
most briefly to the passages in which he deals with Descartes, 
with Von Guericke, with Ben Jonson’s ‘‘ Magnetic Lady," 
with Dr. Thomas Browne's “ Vulgar Errours,” with the 
writings of that arch-humbug, Sir Kenelme Digby, with Boyle, 
Pepys, Wren, Newton and Hauksbee, and, most amusingly, 
with the “wizard” Bose. It is needless to add that the final 
chapter upon Franklin is worthy of the earlier part of the 
work, being an admirable summary of the discoveries which 
rendered him the foremost electrician of his time. 

That in such an elaborate work there should be a few slips 
is not to be wondered at; the marvel is that there should be 
so few. On р. 865 the use of the term “ magnetism ” is 
attributed to Kircher (1641), whereas the word is to be found 
in Barlow’s Magneticall Aduertisements (1616), where, in p. B, 
of the preface, he speaks of the magnetisme of the whole 
earth." Оп p. 25 Agricola is described as having in his 
quaint pictures ''always" shown gnomes and elves at 
work in the mines. This is a pardonable error, even though 
not one of Agricola's pictures in the de Re Metallica show 
anything of the sort. For are not all his miners dressed 
in the very garb which tle modern German now attributes to 


the little cobolds and earth-men of legend? On p. 171, the 
globe of the earth is described as a “© colossal reproduction of 
the lodestone bali of Peregrinus. On p. 276 Dr. Benjamin 
refers to the circumstance that Gilbert ** preferred to call” the 
magnetic attraction by the term coition " ; but he misses the 
essential idea at the back of this preference. To the men of 
Gilbert’s time the word ** attractio " would have conveyed the 
idea of a one-sided action. If A attracted B, this would not, 
according to the ideas of the time, have implied an equal and 
opposite reaction, whereby B attracted A. But Gilbert found 
that there was such a mutual effect; and to emphasise this he 
preferred a word with an unmistakable meaning. On p. 448, 


‘by a slip Ursa Minor is described as the great bear. On 


p. 588, Coiffier is misspelled Corffier; and Desaguliers is per- 
sistently called Desaguiliers, though there seems to be no 
authority for this spelling. These are, however, small matters, 
which, together with a few other misprints, such as “ globo" 
for ** globi," on p. 819, can be remedied by a stroke of the pen. 
Their existence must not make us lose sight of the great value 
of the work as & whole. We can forgive them, as we can 
forgive the sporadic turgidity which disfigures p. 568, in 
view of the great debt which is due to the author for а work 
that must have cost him many years of unremunerative labour. 
Let us hope that he will be richly rewarded by the appreciation 
of his readers. "E Sitvanus P. THOMSON. 


ELECTROMAGNETIC THEORY.—C.* 
BY OLIVER HEAVISIDE. 
(Continued from page 243.) 


§ 404. When the reflector is a non-conductive condenser, 
its resistance operator is (Sp), if S, is the permittance. 
Therefore we must put 

_2-7, 


1 
Z= ла, 
1 


Sip 
in the previous results. Putting јо(а +97!) –- р for p, we 


obtain o out of p, thus 


(90) 


LoL 2a 
3 
sg as ыж +a’) - дару (91) 


Clearing of fractions, and arranging in powers of а, makes 
1+а(1 ad s) + (1—9+ =) +a! 
c 60 


с Өс 
-0 = , 


до 2) ( 2p E ЕБ 
1 1 | 1—7 — 3 
(- 6% (- -) 
where @ is the time period S,Lv. This c, being the reflection 
coefficient for the voltage х , needs only development in 
rising powers of а to show its effect upon a given incident 
voltage. 
The easiest way is by long division, and the result, as far 
as а?, which is sufficient for illustration, is 
4a et р г) 
-oq,=1l— (12 
ч Өс i Өс ш Өс 
4а? 4р 40% p 8p, 4 ) 
-— (1-47 ++ -4+_)+...., (98 
ritate geet җә) tos @®) 


So, if the first wave is represented by V,«* = ePol( zi), eo being 
constant, the second wave is 


ot 1р, e 0 Je ye | 

Vie Po Pi- 60 1 5 2 ., (94) 

following (98) on to P, if wanted, and further still to any 

extent by carrying on the long division. Use z, with the P 
functions, of course. 

We may readily verify that the last solution reduces 

correctly when с= 0. It is then the case of reflection at а 

terminal condenser in a distortionless circuit. The voltage 


(92) 


impressed on the condenser by the first wave is ec Pt. So at 
the condenser itself 
1 2/2 v 1 (0) — pt 5 
auc te к. 


This series of Articles is a portion of Vol. II. of Mr. Heaviside’s work 
on “ Electromagnetic Theory.” All rights of reproduction are reserved. 
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The work is developed in this particular way because we only 
want the result as far as p-3, and so far as that all is shown. 
Or, collecting terms, 


pt 2 2/1 2/1 292p, , \ 

C Vee 2/1 9 
Үз 51 "UC p) 955 (o g ** J+ JOD 
Integrating this, we turn p^" tot"/ n. But the initial moment 
is l/ after the incident wave left the beginning of the line. 
Bo, instead of t write t – ljr, and we obtain the voltage of the 
reflected wave at the condenser. 

To compare with (94), remember that с=0 reduces all 
ihe P functions to unity, and that з" contains the factor с”. 
The result is that all terms disappear save those in which 
w is divided by c, w? by o, and soon. What is left is identical 
with (97), save that it is more general, since it gives the 
voltage all along the reflected wave, as well as its terminal 
value. Put z— іп w, to produce exact agreement. The 
complete solution in the reduced case may be readily obtained 
by remembering that the distortionless circuit behaves towards 
disturbances coming from the condenser, just as if it were a 
resistance Lv. 

§ 405. When the reflector is a coil of inductance L, and no 
resistance, its resistance operator is L,, and therefore 


2 
ciiam: 1 р ene 2— 
+ 65550 ш +...) (96) 


Z-L, 
Put т (98) 
is the reflection coefficient for the voltage. Turn p to р-р 


above problems 22 years ago, when I first recognised as a 
consequence of Maxwell’s theory of self-induction, combined 
with W. Thomson’s theory of the electric telegraph, that all 
disturbances travelled at finite speed, and, therefore, that the 
Fourier solutions could be broken up into an infinite series of 
distinct solutions. But it was not until 10 years later that 
I managed to carry out this analysis in the simple case of 
terminal earth or insulation. Another 10 years later, by 
following up the previous work, I have extended the method to 
any terminal arrangement. And it is remarkable how simply it 
goes, excepting, of course, in the complication of the develop- 
ment of products of the powers of c, and e, (see (87), (88), 
$408.) Perhaps I may have done the work wrongly. If во, I 
shall be glad to be corrected. 

$406. It is now desirable to say something about initial 
states. To show that a given initial state is transformed 
when left to itself, at any time later on, to some other state, 
may be regarded as the classical way of expressing results. 
When, however, it is considered that the formula must involve 
ап integration applied to the initial state coupled with some 
other function, and that the execution of the integration may 
be impracticable, it is clear that the only essential part of the 
matter is to know how an initial state confined to a single spot 
behaves when left to itself. As regards the effects due to 
special initial states, they may, I think, usually be determined 
better by other ways than through the integral. 

I have shown (in §371, equations (121), (122)) that the V 
and C at x due to the charge Q initially at the origin are 


= Q МЕ ) 
ү 2875 T +o )Р,(2), 
C= Qv "(-- " УР) 
2 da. 
where z has the usual meaning (ёа). If Q is at the 


point y, then put (z — y) for x in z. Now Q=SV,dy, when we 
have a distribution of Q or of V, the initial transverse voltage. 


(1) 
(2) 


to obtain the reflection coefficient for the voltage multiplied | Given, then, Vo as a function of y, the state at time t is 


by є. Lastly, put p in terms of a to obtain the expression 


foro, It is | 
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and, clearing of fractions and re-arranging, this becomes 
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where @ is the time period L,/Lr. This somewhat resembles 
(92), but is essentially different in detail. By division we get 


4a 8a? p 1 ) 
= 1 =» — = — — = LL ese 
71 60 бо (1 Ы Өс т по) 
So, the first wave being 
B Vie! ean P, = v P. (zi); (102) 


the second is, by (101), 
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+...} (108) 
with z in the P functions instead of z. I omit fuller 
development. А whole book would be wanted to carry it 
out in full for various practical terminal arrangements. It is 
sufficient to give enough to show how the method works out. 

A comprehensive case is that of a conducting condenser in 
sequence with a resisting coil, making 


Z,=R, + Lip + 


1 
К, + Sip 
Here the fraction corresponding to (92) and (100) goes as far 
as a' in the numerator and denominator, and is too lengthy 
to print in one line. Other combinations may be made up 
readily by attending to the fundamental property of resistance 
operators, that they combine like resistances. 

The working of the human mind is slow. I set myself the 
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where 2 f- (х - 5 

But here P,(z’) is a discontinuous function, and requires 
special attention because it is differentiated. Moreover, the 
finite speed of propagation makes the practical limits be æ rt 
and x — vt, that is, at the distance vt on each side of the point 
z where V and C are to be found. If y is outside this range, 
the V, there has had no effect at x. 


Vo V 
— — — — M ——Ó 
0 z-—vt y x vt 


It is just at the new limits that 2':=0, and Р,(2) drops from 
1 to O. It results that when y is between the new limits we 
do not need any change, but at the limits we want extra terms, 
showing the effect of the discontinuity in P,(z’). Considering 
the space and time variations separately at the wave front of 
P,(z), the operators d/d(rt) and — dſdæ with unit operands 
both represent unit impulses at y vt, whilst d/d(rt) and 
+d/dx represent unit impulses at x — vt. The result is that 
if we use the new limits we transform (8), (4) to 
ү e SACCO 


Qv z-vt 


L»C me P Vor 7 Va Е Vo + 1 МАД B а) P,(z')dy , (6) 
9 9 z-vt dx 
where V,, is the value of V, at the lower, and V,, its value at 


the upper limit. 
Similarly, the effect of an initial distribution of С, is to be 

obtained by interchanging V and С, V, and C,, L and В, 

R and K, producing 

vl 


C= - pt Cor і Соз 4 1 C 22: 4 y 

: { 2, QvJ z- vt (a ()Ч i (7) 
— pt Ca – Ca = di ( d P.(2’)dy. 8 

SvV =e [A T А C, d. ) 00 d ( ) 
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As the reasoning about the limits is, from the purely mathe- 
matical point of view, troublesome, it may be as well to repeat 
that the fundamental formule Q (2) not only represent con- 
tinuous distributions of V and C between the limits + vt, but 
also impulsive waves at the limits; and of course the impulses 
must not be overlooked. At x= rt, (1) indicates that V is 


impulsive to the amount (20/8) . and (2) that C is 


impulsive to the amount (Go). The ratio of the first to 


the second is Lv, showing that there is a pure electromagnetic 
wave at thefrontz=vt. At the back, when z= — vt, V has the 
same sign and value, but C is reversed. The impulsive wave 
goes the other way. 


$ 407. Having included the general integrals for the sake of 
completeness, to exhibit special cases it will be desirable to 
leave them alone, and make use of previously-obtained results. 
In all the preceding, when generating waves, the P,(z) or 
P,(z) functions have been discontinuous, or only existent 
within certain limits. We shall now remove this restriction. 


Let 

Vo=edo( 2), (9) 

" 
where e is constant, represent an initial state. It is an 
oscillating function, like the cosine, of amplitude e at the origin, 
but decreasing in amplitude as we pass away in either direction, 
according to a law which tends ultimately to that of variation 
inversely as the square root of the distance. The biggest 
hump is in the middle («=0), and it is of extra length also. 

As time passes on, two things happen. First, there is the 
attenuation all over according to the time factor -t. Besides 
that, the function J,(cz/v) is converted to Jo / - ), 

which is the same as P,(z) or (г). That is, 

V See bt (2), (10) 
is what arises from the given initial state under certain cir- 
cumstances to be considered presently. 

There are two regions to be considered. If х < (on either 
side) we have the original middle hump spread out, without any 
oscillation. It represents the P,(z) solution 2 being positive. 
But if а> 120, 2 is negative, and the function is oscillatory as 
at first. As time goes on, all the nodes and humps and 
hollows move out to the right on the right side, and to the 
left on the left side, leaving behind only the middle hump 
attenuated and changed in shape, widely spread and flattened. 
This is a rough general description of what occurs. The proof 
is that (10) is known to satisfy the characteristic, that it does 
so independently of the sign of 2, and that it, when #0, 
expresses the initial state. What has been omitted is the con- 
sideration of the initial and subsequent current. 

As regards the speed of motion of the nodes, let y,, be a root 
of J,(y)=0. Then 


2 
(A-“), or = (y, + сагу, (11) 
dx ort 
and „TTT 
dt (y, + 00 
The initial speed is zero. The ultimate speed is v. The 


greater y,,, the less the speed. The values of the first three y’s 
are 
Yı = 2:404 Ja = 5-590 Уз = 8:658. 
It is, no doubt, the big hump in the middle that drives away 
the smaller ones. 
In a similar manner if the state at time ¢ is 


V =еє 4 600 (18) 
or, in full, as regards w and 2, 
V =ee- ‚т P, {o(@ – 29/03), (14) 
tL 
holding good for all values of z, the initial state may be 
Vo eJ, (oz/v) x (— 1)". (15) 


But for a better understanding, it is necessary to consider 
the state of current as well as that of voltage. 


§ 408. For this purpose the functions U and W, expressing the 
momentary pure waves, are convenient (§ 378). Suppose that 


U = B,P, + (Au + Byw)P, + (Ayu? + Ba) к... — (16) 
Then, since W =aU, we have 
W = AP, + (Аун + Byw)P, + (Agu? + Bu " 


with argument z. In these put t=0, then 
U, = BJ, + (А, - В,)Ј, + (Ag + B.) J + (А, - Be) J. + ..., (18) 
W, = AJ, + (As - BJ; + (As + Bi) z + (4, - Ba) qs. . (19) 
Now, suppose that Wo- O (initial state of W). Then all 


the A's become known in terms of the B’s, and equations 
(16, 17) are reduced to 


Ч=[В,(1 + £’) Bi- °) + Ba + 8*) + Bala" — 8") + "ву 


W = [Вс + 8) + В, (о — B°) + B. (a + B°) +В (а — 8°) + em 
As a further test, note that BW=U. We now have a system 
of U and W such that W,=0 and 

U, = Boo + B,J, + (В, + B,) Ja + (В, + B,)J; + T 
The argument of the J functions is always с/о. 
Now, I have shown how to expand any power functions in 
Bessel functions, $ 885 ; do this for U,; say 
Uo = C,, (o/ = CJ, t Cid: + .... (28) 
Comparison with (22) finds the B's in terms of C's, and 
reduces U to 
U =[C,(1 + 8%) + Оа — B°) + (Ca — C + Bt) + (Cs — Ci) (a - B5) 
+ (C.- C,)(a* + B") + (С, — C9) (e* – B°) +... Po- (24) 
We have now the complete solution for the initial state U,, 
coupled with the initial state W,, for we may derive W by 
aU = W. I use the convenient notation а"Р, and Bo as pre- 


viously, because it simplifies the work. See (27), (28), § 880. 
e may also rearrange (24) thus: 


U =(C,(1 + 8* - 6+... -a Ta- +...) 
— C,(B* — B^ + B' — ...—a T - . .) 
+ C,(a? — а - d — ... + B! r 8 — ...) — ... I Po- 


(17) 


(22) 


(25) 
Ог 


rs Get 

N | atit OTe е: ts pe 99 
U=(C,+ aC, + a*C, + aC, +...) Fy 
+ (0, BO, + eo, -G ) 
of which the full expansion is 


or 


(27) 


w? — ц? wt 1 w® — uf 
0-04 Р, — @ e. EP P.. 
ob- Pat Fe f. P- 
ba 
w? wt — ці 105 — u’ wë — u? 
D кыт = ae e- E Pat} 
ß as“ (28) 


To be paired with this is the solution 


W= 12 0 (i Za- 49 С, + . (29) 


which expands to 
8 w? 5 5 

Wo. P,- 5 55 2.— 

и? – ц? wt — иі we — 4° 
2 RE Р, + g P-t 

+ &c., &c. (80) 

It is now obvious at а glance from the meaning of « and w 

that W vanishes due So, taking this form (80) as known 

e 


(which it was not at the beginning), we can at once derive 
U=BW. We сап at any rate utilise this knowledge to derive 


t C, 
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the similar solutions for U and W so that U,=0, without the 
troublesome work. Thus | 


U=(C,+C,8+C,6? +C,68+...) L P 


1787 

+ (0, - Cia + Cpa? – Cga? + . ) i Take (31) 
makes U,=0. The corresponding W is aU, ог 
W=(C,+ C8 + 0,8? + Cf? + ...)- s 

+ (C, — Cia + Car- 0,08 + ES (82) 


Remember that «9-1 in these workings. The initial 
states are 

| О, 20, W. = TC, J, (o J). (88) 

We have now completed the solution of the problem of the 

states of V and C resulting from any initial distributions which 


admit of expansion iu Bessel integral functions. The frac- 
tional cases need not be entered into at present. 
§ 409. Here are some illustrative examples : 
U, = 0, Wo = i (ox/ к (84) 
пеар tup EP. (85) 
MN: 
и? — w? ut — wt 
aU=W=P,- 2 Dr tapes (36) 
In a similar manner we have 
U, 2 Jo( o / v), W,=0. (37) 
FCC (88) 
2 „ a 
u? + 105 м5 + 205 


In the latter case У, = ГС, initially; i. e, a momentary pure 
positive wave of the form J,(cz/v) gives rise to (88) (89). At 
time t, Vet = U + W, and Li Cet U - W find Vand C. In the 
former case the initial state was a pure negative wave, result- 
ing in (85) (86). 

Again, we know that 

w+ и? 


ES + (u+w)P, + — — Ps 4 , 


2 
by (48), 8881. If we change o to oi, u becomes wi, w 
becomes wi, and uw becomes — uw; 80 
i ＋ и? upu 
P,- Pat... 
8 427 |2 зї ) (41) 


with argument zi, or „ — e). . Now interchange t and 
z|r, then we get | 


(40) 


e m P, ＋ i(u + w)P, - 


i 3 
U= sin /e) = (u - w)P, - 8 VPSe, (49) 
| ES 
aU = W —cos (v/o) = P, — . . p, 4. .f 1. p. .., (48) 


2 k 
with argument z as usual. | 
Here ox/r=u-—w. We see that U W forms a system of 
VC subsiding according to «~/ without any shifting of the 
nodes. Of this an easier proof was given before § 879; the 
present is an interesting way of exhibiting the independence 
of the, expansions of sin (o and cos (ex/v) of the time, 
although, of course, t occurs in every term. 
m (To be continued.) 


PREPAYMENT METERS.* 


BY H. W. COUZENS (TAUNTON). 


Those electricity supply undertakings of municipalities which 
have been in operation for a few years, have reached a definite 
stage in their growth when they have to consider seriously the 
extension of their undertaki Their stations have been built, 
and their mains have been laid, with the object of supplying 
primarily the crowded business portions of the towns, and 
during the first two or three years their hands are full connect- 
ing up the customers who are eager to have their shops and 
offices supplied. But at the end of that period they have 


* Paper read before the Municipal Electrical Association at Manchester. 


gleaned most of their harvest here, and to maintain the rate of 
increase of their lamp-connection they have to seek fresh woods 
and pastures new. 

There are two extensions which immediately suggest themselves, 
viz., the outlying suburban districts on the one hand, and the 
thickly populated districts on the other. At the present time the 
tendency is to cater for the furmer and to neglect the latter. This, 
the author will endeavour to show, is neither a wise nor a proper 
policy. The extensions to the outlying districts require very large 
expenditure on mains, and possibly some change of system. The 
capital outlay per consumer is very great as the houses are more 
scattered, and the revenue per lamp connected is low, as it will be 
largely residential lighting where the maximum demand will not 
ex about one-third of the number of lamps installed. But 
there is in the poorer districte, which are usually much nearer the 
supply station, a class of supply where the number of lamps installed 
is practically a register of the maximum demand, which demand is 
used with unfailing regularity from dusk to ten or eleven o'clock, 
or even after, and where, with the prepayment meter, may also be 
secured that great commercial desideratum, viz., cash with order. 

The poorer districts are quite unable to become ordinary cus- 
tomers of the electricity supply department. But they would like 
to have the light if they could, and it is in many ways essentially 
the ‘‘poor man’s light.” Further, the Corporation has a duty to ' 
perform to these less wealthy members of the community : they are 
ratepayers (directly or indirectly), and they form the backbone of 
the municipality. With town's water she considers herself bound 
to supply them, and with the electric light, as the safest, healthiest 
and best illuminant, she should consider it no less obligatory on her 
to furnish а supply. It may indeed, with judicious care, be made 
а Source of great к as well ав а duty, but it must be worked in 
the right way. It is evident that the корк themselves have not 
the money to spend in installation, and if they had they would not 
care to lay it out in this way, as their tenure is so precarious. The 
landlords are not likely to go to the necessary outlay, and so a free- 
wiring scheme forms a necessary corollary of extensions in these 
districts. The prepayment meter is even more of a necessity, 
and is the only thing which will make such extensions commer- 
cially possible. 

Consumers of this type, in which the weekly wage earning class 
is predominant, cannot stand the strain of a quarterly account, but 
can usually find a small coin to obtain their light as wanted. The 
prepayment meter further solves the vexed question as to the cost 
of the wiring, for the payments can be adjusted to cover the 
interest and upkeep of the installation, which will of course be onl 
trifling. The gin palaces and small shops, which abound in suc 
neighbourhoods, will hail such a scheme with delight. All these 
consumers will have a small number of lamps installed but will burn 
them for a long time. The essential feature for the electricity 
department to bear in mind is that the cost of connection and of the 
prepayment meter must not be great. The former difficulty can 
often be met by making one connection for a block of houses and 
getting the necessary permission to carry the wires through the 
party walls, which should not be a difficult matter for the Corpora- 
tion to obtain. With regard to the prepayment meter, the cost 
of this will be considered later, and should be about half the listed 
prices of average meters at the present time. 

But, beyond the poorer classes, there are many shopkeepers, and 
residents too, who will also hail the prepayment meter with 
delight, as they would far rather pay as they go and thus know how 
they stand than have a quarterly account, and electric supply 
companies, as well as corporations, will shortly be largely taking up 
this question of prepayment. For offices, for instance, where the 
daily consumption is very small, and where each two or three 
rooms has to have its separate meter, the prepayment meter 
possesses many obvious advantages. Many people also view the 
electric light with disfavour, as it is to them a new thing, and they 
do not feel sure as to what it will cost. They would far rather 
pay а fixed price per lamp per annum if they could. With the aid 
of this device, if the current is charged for at 6d. p unit, one has 
only to tell them that an 8-c.p. lamp will burn for 54 to 6 hours 
for a penny and they will be delighted with it. Prepaid devices or 
ooin-freed (so-called automatic) apparatus of all kinds have been 
one of the noteworthy features of the last decade. First brought 
forward apparently for the sake of sweetmeats, the principle 
met with such general favour that examples are seen at all railway 
stations and places of amusement and recreation. The essential 
principle that a coin when in the slot shall release or actuate the 
mechanism for & particular purpose, and then lock it again, is so 
familiar, and examples may be seen on any so-called automatic , 
weighing machine with a glass front, that tbe author will not take 
up the time of the Association by dilating upon it; suffice it to say 


that the idea has been taken up by the gas companies within the , | 


last few years, and has proved an immense success in purveying 
small quantities of gas to the poorer classes. The author is 
informed that the London Gas Light and Coke Company alone 
had, a short time ago, over 150,000 consumers on this system upon 
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their books, апа between 16,000 and 17,000 more waiting their turn | 


to be joined up. 

There are certain essential features of a prepayment electricity 
meter which the author will now proceed to consider. Firstly, he 
reiterates that it must be cheap, for, as has been already referred 
to, the number of lights on ach meter will usually be few, and the 
revenue earned will be small, and to be productive of gain the 
capital outlay per consumer must be kept down. The author sug- 
gests 40s. as an acceptable price and 50s. as an outside figure, and 
considers that an expression of opinion from the Association will be 
desirable: in the matter, that manufacturers may know what is 
expected of them. Further, the meter must be of a reliable nature, 
solid and strong, with as few parts as possible, as it will not be 
put under a glass case, and may, indeed, be treated on occasion 
with more vigour than respect. Itshould also be capable of storing 
up several penn'orths (or whatever the unit of payment may 
be), so that advantage may be taken of any desire on the part of 
the customer to provide against a rainy or foggy day. It is essen- 
tial that it should be fairly accurate, though an error of one or two 
or even five per centum is better than a high price and absolute 
accuracy. It is, further, more in accordance with the ideal that 
it should be a watt-meter rather than an ampere-hour indicator, as 
any deviation of the voltage from the normal will have an appre- 
ciable effect on the duration of the pennyworth. It would perhaps 
be premature and idle to expect to get this condition fulfilled at 
present at the proposed price, but it should not be lost sight of in 


Fia, 1. 


future developments. It must also be proof against being tam- 
ed with, and there must be no practicable means by which 
ingenious contrivances can be made to extract an unlimited 
supply with а single coin, as is the case with the automatic 
sweetmeat machines at present. The prepayment meter will 
Бо Ti the advantage of the public gaze to defend it from these 
rauds. 

The evolution of the prepayment meter will be watched with 
solicitous interest by electricity supply engineers, whether con- 
nected with municipalities or companies. To the former, however, 
it should appeal more strongly, as enabling them to fulfil their 
obligations to the whole of the ratepayers. They are, further, in a 
better position to undertake extensions of mains for this supply, as 
they should always reckon on the connection of all the public lamps 
en route to form the nucleus of a remunerative load. On the other 


hand, companies are able to adopt a more forward attitude, as they 


are untrammelled by the question of the correctness of using the 
public funds for installations on private premises. Some there 
may be who will doubt whether the Local Government Board will 
grant permission for a loan of this kind, for it is evident that free- 
wiring forms a sine quá non of the programme. But, though they 
may impose a somewhat shorter period for the repayment of the 
loan, the author cannot see why they should object. Ample arrange- 
ments to secure the safety of the money laid out should be obtained 
by judicious negotiations with the landlords, and Section 25 of the 
Electric Lighting Act of 1882 fully protects both meter and fittings 
‘from distress and distraint for rent. 


The author is informed that there is legally no obstacle to а Cor- 
poration undertaking this work and borrowing thé money for it, 
and that chairman who first pilots such а scheme safely through а 
voyage in Committee and Council will confer а great benefit on 
municipal electric lighting throughout the country. Though there 
has been no movement in this direction at present, the blame can- 
not be laid upon electricity supply engineers, as the author is 
convinced that they are only waiting for a meter having a modicum 
of the qualities enumerated, to take it up assiduously and develo 
this fruitful ground for electric lighting. Apparently they wi 
not have to wait long. The air is thick with rumours of apparatus 
just at or beyond the patentable stage, and a few months may alter 
the aspect of affairs completely.  Meantime there are several 
developments which will repay consideration. The first practical 
forward step towards the realisation of the prepayment meter was 
the invention of Bastian and Hodges, whose patent No. 2224 of 
1896, describes what is really a prepayment device attached to 
an ordinary meter. This constitutes а kind of half-way house 
between the ordinary meter and the prepayment meter pure and 
simple. Fig. 1 will give some idea of the mechanism, and 
mode of working is as follows: The insertion of а token or coin 
of the proper size in the slot enables the operating rod to be 
pushed forward by the push-piece which projects outside the case, 
and which without the penny will slide over the operating rod with- 
out pushing it forward. When this is done the penny falls down а 
shoot into a receptacle not shown. The movement of the operating 


rod pushes over a catch against the resistance of a spring. This 
allows two. contacts to dip into mercury and so complete the 
circuit. At the same time a small tooth engages a wheel, and 
winds up a weight through a measured height. This weight is 
hung over a pulley which gears into the clockwork of the meter, 
and gradually descends as the current passes through the meter. 
By the time that the pre-arranged quantity has been consumed, 
the weight has descended on to two contacts, thus completing the 
local circuit of a small electromagnet, and this attracts its arma- 
ture, releasing a lever catch which allows the arm dipping into the 
mercury to fly out and cut off the supply of current. The number 
of pennies that can be put in at one time is only limited by the 
height to which the weight can be wound ; practically, I believe, it 
is about twelve. The disadvantage of this apparatus is that its cost 
is altogether beyond what has been laid down by the author as 
practicable, and probably that is the reason why the meter has not, 
to the author’s knowledge, been bought by local authorities. It is, 
however, exploited by a syndicate, in connection with a scheme of 
free wiring, and they have connected up or have on order some 
5,000 lights on this system in the St. Pancras Vestry’s district 
alone. They are also commencing operations in the town with 
which the author is connected, and have already fixed up a few 
meters, from one of which, in a private house, the photo. of this, 
apparatus is taken. This movement, if it serves no other purpose; 
will draw the attention of municipalities to the great field which 
will be opened to them by the advent of а prepayment meter pos- 
sessed of sound commercial and electrical qualities. 
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Regarding solely prepayment meters, though at present there 
are pone actually on the market, almost everyone, as indicated 
before, bas some type or other just emerging from the chrysalis 
stage. Some work on the voltmeter principle, some are electric 
clocks, in a word, history repeats itself, and the earlier experimental 
types of recording meters are reproduced (without the dials) for the 

ө of recording quantities, and instead of the dial we have the 
prepayment mechanism. The field is indeed wider than with 
ordinary meters, for only small quantities have to be measured, and 
elaboration of detail is not necessary. The most promising of the 
forthcoming prepayment meters is the one which is patented in the 
names of Ellis and Atherton. The former gentleman, well-known 
to the members of the Municipal’Electrical Association as the able 
and enterprising chairman of the Portsmouth Electricity Committee, 
has devoted a considerable amount of time and skill to the invention 
of these meters. His earlier labours resulted in a meter which would 


in mi 
i | 


Till 


Olt Level 


have been quite practicable, but which has been discarded owing 
to more promising developments. It consisted of а small air-pump 
(Fig. 2) connected by a glass tube to a gasholder, and the action 
of putting in the penny gave the pump one stroke and pumped 
one pennyworth of air into the gasholder. The latter was also 
connected (as per sketch) through a flexible tube, with one end 
of a balance scale, dipping into a vessel containing oil, On the 
other end of the balance was hung the aoft iron core of an electro- 
magnet, with a series and shunt winding. The series winding 
was at the bottom, and when the current was utilised (after the 
insertion of a penny) it sucked down the armature, raising the tube 
at the other end of the beam, and allowing the air to escape more 
or less rapidly from the gasholder. When all the air bad escaped 
a contact was made, and the current was cut off. The varying 
weight of tbe gasholder dipping in the water was compensated for 
by опо * weight hung from it at à particular angle by means of 
pulleys. 


Fic. 3. 


In the improved form of meter, however, the liquid is done away 
with, and what is practically an intermittent integrating ammeter 
takes its place. The whole apparatus is very simple and ingenious, 
and seems to promise to achieve great success. The vital parta 
(Fig. 3) consist of a small American clock with a special star wheel, 
containing six arms shaped like the Mordey alternator field magnet, 
attached at one end, a large wheel or disc with a milled edge and a 
catch to engage this, which is connected by a long arm to the current 
regulating device, which is an electromagnet similar to the one used 
in the previous meter. The mode of working is as follows :—The 
operation of putting in а penny enables the operating rod carrying a 
ratchet to engage the big wheel, and move it round a twelfth of its 
circumference (the instrument will therefore store up twelve penny- 
worth), and at the end of its stroke it makes a contact and switches 
on the current, the switch being held in position by а small catch 
which ia released by a pin on the big wheel when it has come back 


to the end of the pennyworth. Оп the return or back stroke of 
the operating rod it makes another contact at the other end of 
the instrument, the effect of which is to let into circuit а small 
electromagnet, which starts the clock and also lifts the hinged 
arm containing the catch previously mentioned through а 
distance depending on the amount of current used by the con- 
sumer. As each star on the wheel of the clock comes over it 
teuches a light pawl, making the catch engage with the main 
wheel, and carry the latter forward till the pawl comes against а 
stop, and the catch springs off the maiu wheel апа back to the 
position taken owing to the current. This operation is repeated 
until the pennyworth is consumed, when, as aforesaid, the pin on 
the main wheel comes rcund and knocks off the switch. This 
also cuts off the supply of current from the other magnet and 
stops the clock. There is further a little disengaging lever 
which works on the back (or outward) stroke of the operating 
rod, whose function is te prevent damage to the cateh on the 
main wheel supposing it stops when the star on the clock wheel 
is causing it to engage with the main wheel. The clock, which 
is ап 18 hour one, is wound up by the consumer, and if allowed 
to run down the catch which puts on the first awitch will not make 
contact, but slides over. He then has to wind up the clock and 


| put in another penny, when contact will bo made, and he will also 


get two pennyworth of light. This description is not so clear or 
full as the author would wish to have made it, owing to the patent 
rights not being fully secured at the time of writing tbe Paper, but 
he trusts that sufficient has been said to give the Association some 
idea thereof. : This meter has much to commend it, and the author 
predicts that when put upon the market it will meet with prompt 
appreciation from electricity supply stations. | 
. In conclusion, the author has endeavoured to show that the pre- 
payment meter will open up fields for electric lighting, the import- 
ance of which has been left quite in the background, and that 
municipalities: are; or should be, most deeply interested in the 
development of these fields. He trusts that the Association will 
take the matter up, and by a vigorous expression of opinion, show 
manufacturers what they want, and let them know that they will 
eagerly welcome a good ‘prepayment meter. From the results 
which the inventive skill of electrical engineers have already 
achieved, there need be no doubt that the supply engineer will 
soon be able to choose from several good and ingenious types of 
instruments, cach fulfilling all the stipulations and conditions he 
has laid down. ps = 


. 


DISCUSSION. NE. | 
. Mr. BASTIAN opened the discussion, and said he took it that the pre- 
payment meter necessarily inoluded two important pointa—first of all an 
instrument to measure the current that passed fairly accurately, and to 
that must be added the prepayment device. .The present form of meter 
could be used without registering dials, but he should not think that that 
would take off very much from the cost of the meter, and it would also 
be a disadvantage, because in the event of the prepayment device getting 
out of order they would not know at all how to charge the consumer. He 
might also point out that prepayment gas meters were simply meters with 
prepayment attachments. Mn | 

Mr. EVERSHED could not add anything except that the pre- 
payment meter was particularly intended for the small consumer, 
and practically the prepayment device was put on an ordinary 
meter. That seemed to him necessarily to raise its price to a point 
at which it would become unprofitable to employ it. He rather 
looked for some prepayment meter which allowed the consumer {о 
get his pennyworth of electricity, but which had everything else left 
out of it, and left no record. As to the price of manufacturing, it was not 
very much encouragement to a maker to advise them if he was only to get 
40s. for them. The price of all this kind of instruments could be reduced 
to some extent if they were not tied down to size, and he should like to 
hear what was to be the maximum size that these meters were to be made. 
The gas meter was not usually a small thing, and would it be out of the 
question to use a meter of a similar size, because the smallness of the size 
as a rule raised the price of electrical meters ! ‚ 

Mr. MOUNTAIN (Huddersfield) expressed his regret that Mr. Edgcombe 
was not present from Kingston - on-Thames to explain what he had done in 
regard to meeting the problem. Mr. Edgcombe had adopted a most 
sensible plan to avoid the necessity for prepayment meters. They 
heard that the expense of providing these meters would be very great, 
and as the revenue from working men's houses would be emall jthey 
could not afford to make much outlay in meters. Mr. Edgcombe had 
a system of charging so much per annum per lamp, and simply renewed 
the lamps as they went out, and had a lock upon them, so that а man 
could not exchange an 8 for a 16 lamp, and Mr. Edgcombe had told him 
that his expenses were reasonbly small, and that his revenue from the 
lamps so supplied was very good indeed. That seemed to him to get over 
the trouble of providing these prepayment meters. He must say that he 
thought they all had their hands so full at present with better-paying con- 
sumers that he did not see that they could do much with the prepay ment 
meter for some yeara to come. : 

Mr. MURRAY (Worcester) observed that in a large town it would be 
rather a serious matter to supply prepayment meters unless they were to 
be obtained very cheaply indeed. He knew that small consumers were 
ready to take the supply, and instanced a cage in Worcester of a row of 
small houses rated at about £18 a year where the light was taken in every 
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house, but the cost of the meters was so large that the return they 
obtained was far from satisfactory as compared with the large consumers. 

Mr. COUZENS, in reply, said that most of the speakers had commented 
on the drawback of the excessive price of the meters ; but his point was 
that a meter should be made on totally different lines to the present 
meter. They did not want a scientific instrument, but only some rough 
апа ready article which would be fairly accurate. 


THE MAGNETIC INCREMENT OF RIGIDITY IN 
STRONG FIELDS.* 


BY HOWARD D. DAY. 


In the endeavour to study the magnetic rigidity of filamentary 
wires in its variation with the thicknsss of the wire, it seemed 
desirable to preface the work in question by extending the experi- 
ments throughout much stronger magnetic fields than has hitherto 
been done. The present Paper, therefore, treats of the increase of 
resistance to torque produced by the magnetisation of twisted wires 
of various diameters, when the magnetic field increases to many 
times the amount needed to bring out the ordinary magnetic 
saturation. The object of the research is to make a clear com- 
parison between the phenomenon of magnetisation or magnetic 
intensity on the one hand and the phenomena of magnetic rigidity 
én the other; to show that the two are quite distinct in character, t 
that the former practically subsides in relatively weak fields, 
whereas the latter are not as fully complete even in the highest 
fields applied. It thus appears that the manifestation of magnetic 
saturation is but one phase of a magnetic phenomenon of a far 
wider range. In other words, if the magnetic qualities of iron be 
expressed in some way not involving direct or indirect reference to 
the magnetic moment, then the magnetic relations of the iron to 
the field will appear in quite a different light ; for the influence of 
the increasing field on the iron will be found to continue with but 
slowly decreasing magnetic effects up to the limite of observation. 

Work on somewhat similar lines has recently been published by 
Bidwell ; but the Joule effect as studied by Bidwell is apparently 
distorted from its true nature by the occurrence of molecular 
rotation. The Wiedeman effect investigated in the present Paper 
shows no apparent relation to the magnetic saturation of iron 
whatsoever, or at least is free from any contemporaneous distortion. 
Hence this effect is peculiarly adapted for expressing the magnetic 
qualities of iron throughout the wide range under which they 
continue with bat moderately diminished sensitiveness. 

The method and н employed in this investigation are 
adaptions of that us y Barus in his researches,t wherein one of 
two countertwisted wires similar in all respects is magnetised, and 
the resulting difference in rigidity of the two wires observed. The 
rigidity of a wire of length / and radius r, twisted by torque т 
through an angle 0, is given by 


on rer | 


Hence, if we look up the same torque т, betweon two counter- 
twisted wires of the same length } and radius r, On is constant. 
If, therefore, On correspond to the unmagnetic and 0% to the 
magnetic wire, 

n-n 0-6 


"n 6 
or, approximately, cm Thus the relative change of rigidity 


due to magnetisation is equal to the relative change of twist due to 
the same course. This is, in brief, the method pursued in the 
following work. Apart from the inherent and unavoidable 
irregularities in the torsional resilience and viscosity of iron, the 
method unfortunately involves the fourth power of the radius. It 
has the advantage of a differential method, however, as well as 
others which appear in the following description :— 
Pure iron wires were first prepared by drawing through steel 
plates. These wires, although not as perfect as could be desired 
for observations by this method, were free from all but microscopic 
inperfections. They were thoroughly annealed and straightened 
by being suspended vertically in a glass tube filled with dry hydrogen 
and then being heated to a cherry red by the passage of an electric 
eurrent through them. In this way, bright, smooth wires free from 
corrosion were obtained. A preliminary trial of the largest size of 
wires was made in a simple form of the apparatus used. It was 
then found that, along with the effect of magnetisaeion on the 
rigidity of the wire. were involved other effects upon its rigidity due 
to other causes. The magnetising coil became much heated and 
the effect of its rise in temperature upon the rigidity of the enclosed 
wire was clearly apparent. A group of curves plotted from data 
obtained by uniting the effects of temperature and magnetisation 
and again by separating the two, the field being kept constant, 

* Abstract from the American Journal of Seicnee. 

+ Barus, American Journal of Science (5). Vol., XXXIV, p. 181, 1887. 

t Barus, Bull. U.S. Geol, Sur., No. 73, 1891. 


n 60 


showed that the increment of rigidity due to the rise in temperature 
was of the opposite sign to t due to magnetisation, namely, 
negative and nearly proportional to the increase of temperature. 
This heat-effect was almost entirely removed by winding the helix 
about a water-jacket, through which a stream of cold water was 
kept constantly flowing and within which was the wire to be 
magnetised. Later, the other wire also was surrounded by a 


similar water-jacket through which the same stream of water 


was made to pass. The two wires were thus kept at the same 
uniform temperature, а necessary precaution owing to the delicacy 
of the differential method employed. Again, variations in the 
tensile strain of the wires were found to produce a noticeable effect 
upon the data obtained. This source of error was removed by 
giving the lower end of the system of wires vertical freedom of 
motion, and suspending therefrom a small bucket of mercury, the 
weight of which was made proportional to the cross-sections of the 
wires, whenever wires of different diameters were inserted in the 
apparatus. 

| The method of observation is 
ee made clear by the section drawing 


ues LL of the perfected apparatus given 
di in Fig. l. A vertical system of 
MEL two iron wires have their adjoin- 

ing ends soldered between two 

cj straight adjacent pieces of brass 


wire about 4cm. long. These 
brass wires, besides forming а 
rigid connection between the two 
iron wires, serve also to support 
a a half-inch circular mirror g, and 
а per of vanes r r of copper foil, 
which are soldered to the ends 
of a bent cross-piece of fine brass 
N 5 wire, so as to hang vertically in a 
E E circular water-bath o, which, by 
3 means of a central piece of tubing 
slips upon and is supported by the 
water-jacket /', which envelops 
the lower wire b. A small spring 
| collar w holds the bath at the 
J proper position on the water- 
jacket. These vanes serve to damp 
the vibrations of the wires. The 
upper end of the upper iron wire 
is soldered to a short piece of brass 
rod c, which is made to screw 
tightly into the end of a vertical 
shaft h, which is free to revolve 
within the sleeve k. This sleeve 
is grasped in the jaws of a clamp, 
which in turn is fastened to the 
upright standard supporting the 
whole apparatus. The shaft À is 
surmounted by a circular plate «, 
having its outer edge graduated 
into d . This plate is pierced 
by a thumb-serew i, which, by 
being screwed down against a 
flange upon the upper end of the 
sleeve k, holds the shaft h at 
any position of its revolution 
within the sleeve. By this means 
the system of wires is supported 
from the standard, and a definite 
amount of twist may be imparted 
to the system by revolving the 
shaft h, registered by its graduated 
head and maintained by clamping 
the thumb-screw i. 

In these experiments iron wires 
25cm. long in the clear were 
used. Each wire was surrounded by a water-jacket the upper by 
the jacket j j, the lower by the jacket j. These water-jackets were 
made by arranging concentrically two brass tubes differing in 
diameter by about 3mm. At the ends of the tubes the spaces 
between them were filled by little collars. Ап inlet tube was 
inserted at the upper end of the outer tube and an outlet tube at 
the lower end. The whole was then made water-tight by soldering. 
The water-jackets were then connected in series with a source and 
а Sink and а stream of water under pressure passed through, and 
thus the wire within was immersed in its field and could not have 
its temperature affected by that of the helix. 

It has already been stated that the tensile strain upon the iron 
wires was regulated by suspending from the lower wire & bucket of 
mercury varying in weight proportionally with the cross-sections of 
the wires. A short piece of small brass rod, to which the lower 
wire was soldered, was slipped within a short sleeve of thin tubing 
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d, and held by a pin piercing both rod and sleeve. The bucket (an 
old metal cartridge) was suspended from a slanting slit in the lower 
end of this sleeve. All increments of rigidity in the magnetised 
wire were registered as scale-deflections at the eye-piece of an 
observing telescope focussed upon the mirror 9. In order to render 
wnnecessary constant shifting of the telescope for focussing upon 
the mirror, provision was made that one-half of the twist given the 
wires might be imparted at the upper end in the manner already 
indicated, and the other half at the lower end. It is evident that 
the scale-image could thus be kept within the field of the telescope. 
This was accomplished as follows: A circular plate p, having its 
outer edge graduated into degrees, was fitted to the lower end of 
the jacket j', and made free to revolve upon it. This plate could 
be held їп any position of its revolution by a thumb-screw 8, 
which could be screwed up against a flange n soldered to the 
water-jacket. Two short pillars, located in a diameter of the plate 
near its circumference, and each having a longitudinal slit lying 
along this diameter, extended downward from the plate. These 
slits were engaged by a cross-wire z, which passed through the 
middle of the sleeve d, and was soldered to it. It is readily seen 
that by this means any definite amount of twist could be imparted 
to the system of wires at its lower end. Moreover, the cross -wire 
2, being free to moye up and down the slits in the pillars, the ten- 
sile strain upon the wires would not be altered by the twisting 
process. Provision was also made for allowing the wires to take a 
position of zero twist at the beginning of each experiment ; for the 
entire lower part of the apparatus was supported on the standard 
already referred to by means of a clamp, which could be raised or 
lowered by turning a thumb-screw. To accomplish this the lower 
half of the apparatus was raised by means of the screw, until the 
cross-wire z swung free of the slits in the pillars. The system of 
wires was then free to assume its position of zero twist. When 
they had assumed this position, the plate р was turned until the 
glits in the pillars were directly above the cross-wire z, when it was 
clamped and the apparatus lowered into its former position, the 
slits again engaging the cross-wire. The total twist imparted to 
the system would then be registered as the sum of subsequent 
revolutions of the plates p and u. The helix was supported in 
position on the standard by wooden clamps. The standard itself 
was a vertical framework of brass piping embedded in a solid cast- 
iron base mounted on bevelling screws, the whole apparatus being 
located on & pier. By suspending the rubber hose conneotions 
from the standard in loops, the apparatus was rendered free from 
sensible jarring due to the passage of а stream of water under 
pressure through the water-jackets. 

For regulating the strength of the current producing the field 
within the helix, a liquid осад; was used. It was found that, 
by the use of a rheostat where resistance coils were successively 
thrown into or out of the circuit, the magnetisation of the wire was 
hindered as if by mechanical jarring. Moreover, by the use of a 
liquid rheostat, much finer gradations of the current could be 
made—an important requisite in the carrying out of the experi- 
ments. In this way, with a maximum E.M.F. of 165 volts, the 
current strength was made to vary between 0 and 15 amperes. 
The corresponding field-strength is obtained by substituting the 
constants given below for the helix in the annexed formula. 


Constunts of Helix. 
Length, 249mm. 
Gauge of wire, 80 turns— 7:5em. 
Outside circumferences of layers of helix :— 


lst layer 0:04 70mm. | Sth layer 0:0667mm 
r T L ER 0:0518 „ DUE. ur. aana 0:0722 ,, 
Low SEC 0°0569 „ "bo у. аа 0:0761 „ 
„ 0:0620 ,, 5j 0:0827 „ 


С Formula for Strength of Fred. 
Mean field (in dynes) along the axis within the helix: 


х=" Паж Jairo) 


where b= distance of any point on axis of coil from centre of coil. 
= radius of coil. 
Zu — length of coil. 
n==total number of turns in coil. 
I=intensity of current in C.G.S. units. 


From these constants it is seen that the iron wire within the 
helix was exposed throughout its length to the magnetising influence 
of fields whose mean strength along the axis of the helix reached 
the maximum value of 1,600 C.G.S. units. 

During the course of the experiments fresh sets of wires, varying 
in diameter from 0:48mm. to 0'18mm., were frequently inserted in 
the apparatus, and the examination of the increment of rigidity 
was carried out in full for each set. Different amounts of twist 
were locked up iu the countertwisted wires, and at definite stages 
in the twisting process the upper wire was exposed to the magnetic 
field of the surrounding helix, which was varied in strength by 
successive increments of 25, 50 or 100 units from zero to the 


maximum value given above. For each detinite value of the field- 
strength the initial twist 0 was noted, and the corresponding 
increment of rigidity registered as a scale-deflection. 

Marked effects of viscosity were in evidence throughout the 
expériments, and hysteresis was frequently observed. The method 
furnished an excellent means for observing the latter. The effecta 
of viscosity were, however, irregular in all ways. They were most 
pronounced as the elastic limit of the wires was approached— 
roughly, when 0 equalled 4. Viscous slip was indicated, some- 
times by progressive, sometimes by jerky, scale-deflections, accord- 
ing as the cohesion of а few molecules or of whole groups of them 
gave way at once. 
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The data obtained, when plotted, show very clearly the result 
aimed at in the investigation. The accompanying set of curves, 
Figs. 2 and 3, obtained from the examination of a set of wires 
whose diamoter was 0:294mm., which is typical of the entire series, 
is sufficient to exhibit the results obtained. Here 60, the incre- 
ment of twist 0, is, as already pointed out, a very approximate. 
relative value for the increment of rigidity, if O be taken as the 
value of the initial twist. The values of 20 and 0 are to be applied 
to the entire length of both wires, namely, 50cm.; for it is readily 
seen that 60 represents twice the actual change in the twist of 
either wire, Since, however, no attempt is made in this Paper to 
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give an absolute value for the increment of rigidity, the charts: 
exhibit the true relations existing between Ө, 60 and the field- 
strength. | 

Figs. 2 and 3 give respectively 20 por unit of field as a function of 
0 and 20 per unit of 0 as a function of the field. They show that, 
while the increment of rigidity increases with the total strength of 
field and at the same time with the total initial torque, yet, per 
unit of field and per unit of initial twist the rate of increase of the 
increment of rigidity diminishes and approaches the limit zero. Iu 
proportion, then, as the field becomes stronger, the increment of 
rigidity varies more and more regularly with the twist, the tendency 
being that in fields indefinitely large the increment of rigidity 
would be proportional to the twist applied. 
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PROFESSIONAL HONOUR. 


In the course of his recent address to the Municipal 


Electrical Association, an address brimful of energetic and 


hopeful suggestions, the President was courageous enough to 
tackle the exceedingly thorny and delicate question of pro- 
fessional honour."  *I myself cannot view without the 
deepest concern and apprehension,” said Mr. WonprNcHAM, 


“the present tendency of many electrical engineers. The 


old traditions handed down by the civil engineers, who have 
made the reputation of Great Britain as the foremost engi- 
neering country in the world, are openly scoffed at, and а 
large section of men appear to see nothing degrading in 
canvassing and advertising, and in joining in а competition 
more worthy of an enterprising cheap-jack than a member of 
an honourable profession.“ 

In a new calling, as іп a new country, each man is of 
necessity a law unto himself. Sometimes the result cor- 
roborates the theory that man is first cousin to the monkey, 
and sometimes the actual lawlessness is surprisingly small, 
although to the superficial observer with fastidious tastes the 
external aspect of society in а newly-opened country is dis- 
tinctly alarming. And, although grateful to Mr. Worpincuam 
for his outspoken reference to an evil which everyone prefers 
to leave to someone else to grapple with, we cannot help 
thinking that he has made the mistake of overcharging his 
remarks with gloom, of over-estimating the importance of the 
breaches of etiquette of a few obscure consultants destined, as 
Mr. WonpiNcHaM himself predicts, to be superseded in the 
good time that is coming by men drawn from the ranks of the 
municipal engineers. Professional honour is a tree of slow 
growth and delicate constitution. Probably no profession, 
except it be the law, has such ancient traditions and so rigid a 
code as the medical profession. Nevertheless, except where the 
eye of the hierachy is full upon the potential law-breakers, and 
except among the more prosperous of medical men, the breaches 
of the strict letter of the law of medical etiquette are both 
frequent and flagrant. The reason is obvious. Man cannot live 
by etiquette alone, and although no one wishes to take half-a- 
guinea where one guinea is possible, or to incur unnecessary 
odium by poaching upon the reserves of a confrére, even the 
rigidity of medical scales of charges and of medical etiquette 
yields to the stern logic of hard circumstances and the com- 
forting maxim that half a loaf is better than none." Long- 
established tradition is a powerful check upon the tendency 
ofthe more ardent spirits to discard the conventional decencies 
of the particular profession to which they loosely adhere. 
Rate-cutting, however, is not confined to railway companies, 
and against that modern demon none can act quite so effec- 
tually as the lawyers, whose labours lend themselves so easily 
to definite measurement and exact classification, that a regu- 
lation scale of charges covering nine-tenths of their work is 
not only possible but enforceable. 
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Mavor : (joulson - Concentric үн 


47, King Street, Mile End, GLASGOW. 777... 2 =“ 


Т | L G 
ү ELEGRAMS ; AMINATED GLASGOW.’ | wo sur. NO SLIP. 
zzz HENDRY S тке LAMINATED LEATHER BELTING “im 
! | NO STRETCH. ‘STRETCH. 
MEET. | 
Endless Belts for Electrical Plant a Speciality. Write for 


ILLUSTRATED 


^The Acme ef Dyname Driving. Pe c sn 
F. WIGGINS & SONS, " / 10, TOWER HILL, k., | EE 


Telephone No. 3248 Avenue. 102 & 103, MINORIES, LONDON, E.C, 


Mauufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


— ^ ^ 
— — 


— 


2 ADOPTED A EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 

BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS- 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD; 
ST. PANCRAS, WAKEFIELD, KILLARNEY, ctc., etc., 
And by the LONDON SUPPLY COMPANIES. 


VARIOUS TYPES, LEN яраш КЕНГ IN STOCK. 


ANE PATENT 


Se REA 


DOULTON & CO., Lambeth, LONDON, S. K. 


LAMBETH, LONDON, S.E, BIRMINGHAM. .Granvillo st. Ж € ufo 
WORKS: Б ROWLEY REGIS, STAFFS. DEPOTS: LIVERPOOL ....Soho St. \ | ` 92 

SMETHWICK, nr BIRMINGHAM. MANCHESTER ..Deansgate. 
ST. HELEN'S, LANCS. GLASGOW ....Bothwell St. 
BURSLEM. PAISLEY, N.B. PARIS. PARIS. Ro do Paradis. 
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CLASSIFIED TRADES’ INDEX to ADVERTISERS 


“THE ELECTRICIAN.” 


The following forms a List of the Leading Firms In the Eleotrioal and Engineering Trades, 
from whom all desoriptions of Eleetrioal and Engineering Plant, Apparatus, Instru- 


ments, and Accessories oan be obtained. 


according to the віче of their Advertisement, Additional entries are made at a low charge 


Advertisers are entitled to entries in this List free of charge 


particulars of which will be forwarded on application to “ The Publisher.” Bold Type entries or additional matter can be arranged for with 


the Publisher. 


AGENTS (Electrical). | 
Dennis (W. Р.) and Co, 98, Billiter-street, London, E. C.. c» = so oo eo om 
{в for Mesars. Felten & Guilleaume & Antwerp Telephone Works. 
I onal Electrio Company, 55, Redoross-street, London, E.0........... 23 
Agenta for Mix and Genest (Limited), Berlin, 
Levi (J.) & Co., 97, Hatton-garden, London, E.C 
Agents for Jules Richard, Paris. 
Quicke, C. F., 72, Finsbury Pavement, London, RB. O0 
Agent for Messrs. Connolly Bros. 
Simon, Berry & Co., 62, Queen Victoria-st., London, B. O.. 
Agents for “ Constantia” Incandescent Lamps, &o. 
Venner and Sillar, 10, Delahay-street, Westminster, London, 8,W. ........— 14 
Agents for Chamberlain and Hookham, and for Pritehetia and Gold. 
Wilhelm and Co.,11 & 13, Westmoreland-bldgs, Aldersgato-st., London, Е.О. 17 
Agents for“ Hard” Incandescent Lamps, aad Messrs. W. Kücke & Co. 
ACCUMULATORS. (See also BATTERIES). 
Chloride Electrical Sto 


о ев оо OD GNO OUO QUO оо ӨР ео ә ee ею эз 13 


Epstein Electric Accumulator Co., Victoria Mansio бошто z 
0 coumulator ng о 
Westminster, London, 8B. FFF... Dad 555 2 
J. E. B. Acoumulator Co., 78-79, Palaco-chambers, Bridge-st., Westminster, 
London, S.W. ..... 


International Electrio Co., 65, Redcrose-street, London, Е.С. .............. 28 
Lamina Accumulator Syndicate, Broad-street Avenue, London, E.C......... 22 


Salmony (Н. M.) & Co., 118-120, Charing Croes-rd., London, W:C............- 18 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, . W.; 4 Woolwich, Kent. 6 

Cross- * Anebest err ве ооо өө 7 
Wright, A. J., 818, Upper-stroet, Islington, London, . GH 17 


ALTERNATORS. 
Brush Electrical Engineering Co., 49, Queen Victoria-st., London, R. O. . 88 
Crompton & Co., Mansion House-buildings, London, E. C., and Chelmsford, 2 1, 99 


оооо ~» 


69,71 & 
Union 


CHCH „„ „„ „%%% EEO SLOT ое SEER „„ OE 


оо „„ „% о0о „%% „ 66 666% 6 08 16 
Johnson & Phillips, e ACCEPT Old Broad-st. ,London ; & (Ше, Kent.. 1, n 


Nalder Bros. and Co., 16. Red Lion-street, Clerkenwell, London, eT re 

Paul, R. W., 44, Hatton Garden; and Saffron Hill, London, E. C.... — In 20 

Pitkin, J., 56, Hed Lion-street, Clerkenwell, London, Е.С, .................. 90 

Richard, Jules | I 
у 


Indestructible Paint Com „N, Cannon-street, London, Е.О. „..—..—— 85 
Kirkaldy ,(J.)and Sons, Hast Lon: г ч 


ast London Works, Garford А TS 
ARMATURE STAMPINGS ks, Garford-street,London, E 95 


:: don ga on Co., = еза Victoria-park, Lendon, М.Е...” 98 
AUCTIONEERS AND VACUERS (Mechanical). i : 


» Kirk, Price, and Goulty, 49 Queen Victoria-street, London, B. C., and 


020200 ce C2 O86 Ce 08 9 6 9.6 „„ 0.0 „ „% 9.9 0.0 €. „% „„ CD со ею со OD оо OF ео „%% e 


| ADDRESSES. 
JULIUS SAX & 905 Ltd., Electrical Engineers and 


ELECTRIC LIGHT CONTRACTORS, EAGLE V 
HARBOUR LANE, CAMBERWELL, SE. 
Established 1850. 
Specialities—Electrio Bells, Burglar Alarms, Fire Alarms, Watohmen's 
‚ Clocks and Fire Indicators combined, Water Gauges, Billiard Markers, 
Electric Vanes, Lightning Conductors, Speaking Tubes, Gas Lighters, 
prim Testing and Telegraph Instrumente, Electrical Torpedo 


pperatus. 
Automatic Call Bells for Fire Stations, &o., fixed at all Stations under the 
control of the Metropolitan Board of Works. 

Cell Oalls for Police Stations, Prisons, &o., as devised for and ado by 
H. M. Home Office. Contractors to Н.М. Post Office and War Office. 
Electrio Lighting—Domestio and Publio. Estimates Free on Application. 

Hight Prize Medals awarded. 
Telephone No, Telegraphic Address: gam London." 
LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Electric Light Engineers and Contractors, 
Manufacturers and Suppliers of every requisite for Aro or Incan- 
descent Iighting, amos, Lamps, Switches, Eleotroliers, Brackets, 
Ko. Specialities in Primary Batteries for Electric Lighting, Venetian 


Shades and Glass, Oarbons, &o. Tem ightin асы 
short notice. Estimates free, Telephone No. g on any scale аб 


ORKS, COLD- 


PATR BATTERIES. 


19 | CEMENT.—Houso's Electric Cement Company, Liverpool ... 


— — — 


PAGE 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, 8.W....... 11 
^ D.P.” Battery Co.,66, Victoria-st., London, 8.W.; and Old Chariton, Eent.. 5 


2 
General Electrio Co., 69 71, & p ueen Victoria-st., London,E.C.; & Salford 2 
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International Electric Company 65, Redcroes-street, London, Е.С. ........ 23 

Johnson and Phillips,14, U on-et. Old Broad-st. London; & Charlton, Kent., 1,14 

Balmony (Н. M.) and Co., 118-120, Charing Cross- road, London, W.C......... 13 

Siemens Bros. & Co., 12, Gueen Anne’s-gate, London, S. W., & Woolw:ch,Kent. 6 
BEARINGS. 

Roller Bearings Co., 1, Delahay-street, London, S. W.,, % % „„ „„ o „„ „6% „ „ оо 8 
BELTING. 

Hendry, J., 253, Main-street Bridgeton, Glasgow. „ 1 
BOILERS. 

Davey, Paxman & Co., Colchestor; and 78, Queen Victoria-st., London, Е.С. 24 

n, Anderson & Goolden, Broad Sanctuary Uh ambers, Broad Sanctuary, 


N 


S. W. Works: Erith, Keunt 5 e » 
Mather and Platt, Salford Ironworks, Manchestooeu — 24 
Weeks (J.) and Oo., Chelsea, London, 8.W. oa na 9 QD OO 9.5 овоо GD 02 05 0 09 ев 60 08 16 


CABLE COVERING MACHINERY, 
Johnson & Phillips, 14, Union-ct., Old Broad-st.,London ; &Oharlton, Ken“... 1,14 
Wilson (J.) and Son, Vulcan Works, Johnstone, Scotland 5 


0000060 0 000 02 0000909 € 9 % 


CABLE OOMPANIES. .............................................. .. 84 to 89 
CABLE SUPPLIES. 
British Insulated Wire Co., Preston ........... USE ERULEN EE ESQ A dq. V... 40 
Callender’s Cable and Construction Oo., 90, Cannon-streot, Gondon, E. C.; 
and Erith Marshes, Kent.......... e PECORA 
Connolly Brothers Fugen Manchester — Agent: О. F. Quicke, 72, Fins- 
bury-pavement, London, E. GW... end „ visus Ti 
Edison and Swan United Electric Light Oompauy, Ediswan-buildings, 86-57, 
Queen-street, London, E. O., and Branches 8 „ 


Felten and Guilleaume—Sole Agents: W. F. Dennis & Co., 28. Billiter-st., E.C. 1 
General Electric Co., 69, 71 & 88, Qucen Victoria-st., London, E. C.; & Salford.. 25 
Glover (W. T.) & Co., Salford, Manchester; and 89 Viotoria-st., London, S. W. 10 
Henley's (W. T.) Tel. Works Oo., 27, HMartin's-lane, Lond., E. O.; and N. Woolwioh 1 
Johnson and Phillips, 14, Union- et., Old Broad-st., London; & Oharlton, Kent. 1, 14 
London Electric Wire Co. „Playhouse - yard, Golden-lane, London, E. CW. g 4 
Salmony (Н. M.) & Oo., 118-120, Oharing Oross- rd., London, W. ....,..... 1% 
Siemens Bros, and Co., 12, Queen Anne’s Gate, London; and Woolwioh, Kent 6 
Société d Exploitation des Cables Electriques, Сотіа Шой, Switzerland ...... 83 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Victoria-street, London, E. C. and Liverpool! asas asa 
CARBONS. 
Brockie-Poll Arc Lamp, 97, Queen Victorla-street, London, Е.С. ............ 11 
Brush Electrica I Engineering Vo, 49,Qaceen Victoria-street, London, R. 0. 8 
Carbon Syndicate, 89, Victoria-street, Westminster, S. W. ...... Pree re баг . 99 
Edison and Swan United Electrio Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. O., and Branches ....... o Т ionis . 
General Electric Co., 69,71 & 88, Queen Victoria-st.,London, E. O.; & Salford. 25 
Johnson and Phillips, 14, Union- ct., Old Broad - st. London; Charlton, Kent.. 1, 14 
Salmony (Н. M.) & Oo., 113-120, Charing Cross- rd., London, W. .......... 18 
Siemens Bros, and Co., 13, Queen Anne's-gate, London; and Woolwich, Kent 6 


CASINGS, . 
- Edison and Swan United Electric Light Company, Ediswan-buildings, 96 87, 
Queen-street, London, E.C., and Branches .............. TET i wk 


General Electric Co., 69, 71 & 88, Queen Victoria-st.,London,E.C.; &Salford., 45 
Harris(J. F. and G.),68-60, Wilson-street, Finsbury, London, E. C.. = 


THE INDIAN AND EASTERN ENGINEER. 
AN A JOURNAL fae 
ENGINEERS IN INDIA AND THE RAST. 


The "INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession. 


RATE OF SUBSCRIPTION (payable in advance, $ncluding а copy of 


at 137, Canning at. Жекене & Ww. 
ostminstor, P LI] 


INDIGESTION, WIND, BILE, NAUSEA 
(= DYSPEPSIA + DEPRESSION - APPETITE x LASSITUDE). 


———— 


HALLOWEEN. 


A PURE AND HARMLESS CORDIAL, AND A SPLENDID PICK-ME-UP, 
A BOON TO JADED WORKERS AND THINKERS, | 


Of all Chemists, in Bottles, 1s. 14d., 2s. 9d., and 4s, 6d.; or of the 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, Е.С. 
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«€ AUTOMATIC 
STANDARD SCREW 
COMPANY 


EI 


If You Want to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY. 


SEND SIX STAMPS FOR 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 


THE BEST MEDIUM. 


The Largest Stock of Miscellaneous Machinery in the 


Kingdom, Ready for Prompt Delivery. 


n 
i 


2 


[^ 
Uy I 


U 


— ЕГЕ 


STAPLES 


MOSSES & MITCHELL 
68.69.70 & 71 | 
1000 


— — — 2 


Classified Index to Electrical Trades— Continued. 


CHEMICALS. Р 
Boor (G.) and Co.,1and 3, Artillery-lane Bishopsgate-street Without, E. O. 
CONDENSING PLANT, 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
S.W. Works: Erith, Kennt -oeeo ener 
Pulsometer Engineering Co., Nine Elms Iron Works, London, S. W.... 
CONDUITS. 
Crompto 
Doulton and Co., Lambeth, London, S. E¹g:gſ:ii . 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 


AGE 


15 


10 | ELEOTRIO LIQHT CONTRACTORS, 
Brush E 


n & Co. ,MansionHouse-butldings,London,E.C.; and Chelmsford 24, 2: 


25 


Johnson & Phillips, 14. Union-ct.,Old Broad-st.,London ; & Charlton, Kent. ы 


Laurence, Scott and Co,, Gothic Works, Norwich .... 
ORUGCIBLES, PLUMBAGO. 

Carbon Syndicate, 89, Victoria-street, Westminster, 8,W. = as asec an as cove =o 

Doulton and Co., Lambeth Pottery, London, 8.Е. 
OUT-OUTS8. 


Dorman and Smith, Manchester; and 94, Charing Cross-road, London, W.C. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 96-87, 
Queen-stree London, Е.С. апа Branches 6 % „„%„% „%% %%% „% „%%% %% „% „% 990€ 
General о Co., 69, 71 & B, Queen Victoria-at. London, E. O.; & Salford.. 
Laurence. Scott and Co., Gothic Works. Norwich. .. ... „ 
Salmony (H. M.) and Co., 118-120, Charing Cross-road, London W. CC. 
DISINFECTANTS. 
Sanitas Co., Three Colts Lane, Bethnal Green, London, I.. 
DYNAMO BRUSHES. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. O., and Branchen 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 
DYNAMO MANUFACTURERS. 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, E. C. 
Chamberlain & Hookham, New Bartholomew-street, Birmingham ........ 


88 
14 


Clarke, Chapman and Co.,Gateshead-on-Tyne; and Weiter e ne ear 1 


Crompton & Co., Mansion House-buildings, London, 
Crypto Works Co., 29, Clerkenwell-road, London, Е.С....................... 
Davy Electrical Construction Co., 15, Victoria- street, Westminster, S. W. 
Easton, Anderson & Goolden, Broad Sanctuary-chambera, Broad Sanctuary, 
В.М. Works: Erith, Ken. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street London, E.C., and Branches оо %%% %,ũꝶ,üñ % „ „% „% „%% %„%„ „„ „ „„ о-о оо 
General Electric Co.,69, 71 & 88, Queen Victoria-st., London, E.C.; &Вайога.. 
Holmes (J. H.) and 60. Newoastio-on-Tyne; and 17, Soho- square, London, W. 
Johnson & Phillips,14, U 
Laurence, Soott and Co., Gothic Works, Norwich os ax = ae a æ oe «= = as =o an а 
Mather and Platt, Salford Ironworks, Manchester ............ 3333300 
Siemens Bros. & Co, ,12, Queen Anne g-gate, London,8.W.; & Woolwich, Kent 
EBONITE AND VULCANITE, 
Harburg India Rubber C.Co., F. Winter,188, London Wall, Wood-st., London 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester 
ELECTRIC BELLS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 80-97, 
Queen “spire London, E.C.,and Branches ооооооесоооооосоосоосоовооов оосо ов 
Telegraph Manufacturing Go.’ Helsby, near Warrington ) and 11, Quee 
egra an g Co., Helsby, near ; ‚ Queen 
Victoria, street, London E. C., and Liv ; 
Western Electric Co,,79, Coleman-street, 110. 
ELEOTRIO CRANES. UNE NA 
Chamberlain & Hookham, New Bartholomew-street, Birmingham .......... 


@e@eeee e086 9€ 9.0 овоо оз овоо оа «em з 


0 
.O.; and Chelmsford 13 
38 
40 


83 
25 


4 


nion-ct., Old Broad-st., London ; & Chariton, Kent.. 14 


24 
6 


88 
8 
82 
25 
1 
33 


14 


ELECTRIC GAS LIGHTERS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street,London, E. O., and Branches. % e eee „eee е 9» as 0.0 эш 
General Electric Oo., 69 & 71, QueenVictoria-st London, I. O; &Salferd .... 


lectrical Eng. Co.,49, Queen Victoria-street, London, Е.С. se... e ~ 

Crompton & Co., Mansion House-buildings, London, E.C.; and Chelmst 

Davy Electrical Construction Co., 15, Victoria-streot, Westminster, 8.W, .. 

Easton, Anderson & Goolden, Broad Sanctuary-chm brs, Broad Sanctuary,8.W. 
Elec. Power Storage Co., 4, Gt. Winchester-st, London, E. O., and Miliwall,E 

H T. Tel. Works Co., 47, Martin's-Ine,C 


PAGE 


82 
25 


83 
ord 24,29 


82 
40 
40 


а non; st, London, & N. Woolwiob 1 


C 
Johnson & Phillips, 14, Unlon-- pt., Old Broad-st., London ; & Charlton, Kent ae 


„Wharton and Down, 82a, New Bond-street, London, W... a 
Laurence, Scott and Co., Gothic Works, Norwich .......2..-2 c coco saco acces 
Mather and Platt, Salford Ironworks, Manchester ........ 

Bax (Julius) and 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; 


ELECTRIC MINE EXPLODERS. 


24 


„ Eagle Works, Coldharbour-lane Camberwell S. E. 96 
12, } & Woolwich, Kent 6 


Siemens Bros. & Co., 12,QueenAnne’s-gate London, . W.; & Woolwich, Kent 6 
ELECTRIO MINING MACHINERY. 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 

8.W. Works: Erith, eee а esi ае чай 0 we" O 6 2 000 40 
Edison & Swan Vorea сеа 1 сп pany, Ediswan-buildings, 86-87, - 

ueen-street, London, E. C., and Branches C 

e Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford, 25 
ELECTRIC TRAMWAY SUPPLIES. 

Blackwell, R., 89, Victoria-street, Westminster, London, 8.W. —.......... 14 
ENGINEERS and CONTRACTORS 

Blackwell, R., 89, Victoria-street, Westminster, London, S 14 

Brush Electrical Engineering Co., 49, Queen Victoria-street, London, Е.С... 83 

Chamberlain and Hookham, New olomew-street, B ham 14 

Chloride Electrical Storage Syndicate, 89, Victoria-street, London, B.W..... 1l 

Clarke, Chapman & Co., Newcastle-on- & 60, Fencharch-st. 5 10 

Co Bros., Blackley Manchester. London Agent: C, F. Quioke, 

Finsbury-pavement, 8. „„ % % % %%% %% „% „ зе „% (% „%%% %% „%% % %%% 99 „% „„ „%„%%%„%„%„„% „6% SESE 24 
Crompton & Co., Mansion House- buildings, London, Е.С. ne 29 
Davy Electrical Construction Company, 15, Victoria-st., Westminster, 8,W.. 83 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 

S. W. Works: Erith, Kent „ 2 40 
Electrical Power Stor. Co., 4, Gt. Winchester-st., London, E. O.; & Millwall, R. 40 
Henley'a(W.T)Tol, 14 at pel Mel Lende ndon,&éN.Woolwieh 1 
Johnson & ps, 14, Union-ot, Old Broad-st, London, E. C; &Ohariton,Kent. 1,14 
La Scott and Co., Gothic Works, Norwi(kttn 4 2 
Mather and Platt, Salford Ironwor Manchester FFC 
Mavor and Coulson, 47, King-street, Mile End, Glasgow eee eee DD 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, B.C. G. 18 
Pulsometer Engineering Co., Nine. Elms Iron Works, London, B.W. ........ 2 
Sax (Julius) and Co., Eagle Works, Coldharbour-lane, Camberwell, 8.E. .... 96 

:  Biemens Bros. & Co., 13, Queen Anne's-gate London S. W. ; & Woolwich, Kent 6 

Ings. ‘ m 

gai ets Electrical Engineering Oo., 49, Queen Victoria-street, London Е.О... 88 
Bumsted and Chandler, Cannock Chase Engine Worke, Hednesford, taffs... 18 
Clarke, Chapman & Oo. Gateshead-on-Tyne ; & 50 Fenchurch- st., London 10 
Crossle row Ope Manchester; and 16, RE. Bride-st, London, Е.С... | 31 
Davey, Paxman Co. Oolehester : and 78, Queen Vietoria-st., London, Б.О. ‘24 


THE ELECTRICIAN, AUGUST 6, 1897. 


Classified Index to Eleetrleal Trades— Сола. 


ENOINES— contin PAGEB 
а, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary. 
BW. Works: Erith, К EEEE as QU EK 
Mather and Platt, Silford 5 Manchester —— — KT 
Ransomes, Sims & Jefferies, Ipswich; and 9, Gracechurob-st., London, E.Q. 25 
Robey and Co., Globe Works, coln ; and 79, Queen Victoria-st., E 
ENGINE PACKING. 
United Asbestos Company, Dock House, Billiter-stroet, London, Е.О... 15 
EXPANSION SHEETING AND RINGS. 
nited Asbestos Company, Dock House, Billiter-street,London, I. O. 15 
FIBRE. 
Moseley (D.) and fans. Chapel Field Works, Ardwick.Manchester..... 8 
Mosses and Mitchell. 68-7), Chiswell-street, London, B. O0. ?7 


FITTINGS FOR ELECTRIO LIGHT. 
Crompton & Oo. Mannon House- buildings, 


eeaeee ese овогоес оо Meeee ee oe 40 


0. 4 


London, E.C., and Chelmsford 24, - 


Dorman and Smith, Salf rd, Manchester ; and London and endings, 9537; 

Edison and Swan Ut El Electric Light Company, Баштап Buil 86-97, . 
Queen-street, London E.C., and Branches Cease e E 1 

Evered and Co., 2 , London, W. C.; and Birmingham...... 8 


деши Electric Co., 69, 71 & 88, Queen Victoria-st., London, EC Salford. 25 
n & Phillips, 14, Union-ct., Old Fond at. London; & Charlton, Kent. 1, 14 
Laine, Wharton and Down Down, 884, w Bond-st., London, W. оовооовоооооооооео 26 
2 — КЗ: M.) and Co., is & 120, Charing Geese London, W. O. 18 
h Manufact laby. near Warrington ; and 11, Queen 
Vietorla-at., London, 


fo and Liverpool. EE T EO T бош 
Western Electric Co., 89, Coleman-street London, R. COC. 68 
FLUORESOENT SCREENS. 


B mnella des J & Son, 58 Mortimer- street, London, W. оосо €50000000000090 83 
єй” 67, Е 'íngdon-road, London, E. C. ооосоооосоовсоооооооьбвооосооооовооо е е 16 
Edison & Swan United E'ectric Light Company, зову прапа, 86-87, 

Queen-street, London, E.C., and Branchen 32 
Laurenoe, Scott and Co., Gothic Works, Norwich S n 7 В 


General Electric Oo., 69, 71 & 88, Queen Victoria-st., London, E.C.,&Salford 25 
GAS LIGHTERS (ELECTRIC). 
Edison and Swan United Electric Light Company, Ediswaa-buildings, 86-87, 
Quoeen-street, London, E. C., and Beapches  .......... 5 
Genera! ElectricCo., 69,71 & 88, Queen Victoris-st.,London,E. C. & Salford 25 
GENERATORS. 


Cox Taermo-Electric Co., Tho Cox Laboratory, St. Alban's, Herts ....... ага 8 
GLOBES AND SHADES. 
Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, Е.С. ............ 1l 
Dorman and Smith, Manchester; and London and Gusg s . 27 
Edison and Swan United Electrio and Bran companys Ediswan- . 
vered and Сол, 4186, e g L овоз о ооооозоооооооозоовее 82 


инн P 2 


INDIA RUBBER. 
Harburg India Rubber С. Oo. (F. Winter), 188, London Wall, Wood-st , E.C. 83 
Moseley (D.) and Sons, Chapel Field Work», Ardwiok, Manchester wesw "B 


INSTRUMENTS. 
Chamberlain and kham, New Bartholomew-street, Birming 2999256 
Crompton and Co.. Mansion 'House-bulidings, London, E. C.: & СРС ЕА 94, 20 
Edis»n and Swan United Electric Light Company, E swan-bulldings, 86-87, 
Qaeen-stroet, London, E.C., and Branches 6 2 52 6 ое гео о оо овое 82 
Elliott Brothers, 101, 8t. Martin' s-lane, London) у. C. e eee |, 
Evered and Oo. 47-85, Drury-lane, London, W. G.; and Birmingham. —— 
Evershed and Vignoles, Woodfield Works, arrow-road, London, W........ 91 
General Electric Co. ,69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 25 
Hodges and Todd, 80.428. Hampstead-road, London, N. W. ere mee |) 
Johnson & Phillips, i Union-ot. ,Old Broad-st . London; & Charlton, Kent 1,14 
Nalder Brothers and Co., 16 Red Lion-street, Clerkenwell, London, R.C..... 18 
Faul, В. W., 44, Hatton-garden, and Gt. Saffron Hill, London, Е.С. ........ 20 
thin, J., 66, Hed Lion-street, Clerkenwell, London, E. .................. 90 
Jules, Paris 6 eee ELESSE] 66ers eee „eee eee 12 
Bax (Julius) and ou fs Qut Col dharbour-lane, Camberwe 1,8.E. xix 26 
Blemens Bros. шоо с 18, Queen Anne’s-gate, London; and Woolwich, Ken 6 
жанду, W. F., Grea t Turnstile, Holborn, London, E.C. 87 444 fl. Ges 9 
egrap anufacturing Co., He near Warrington; an сееп 
Victoria-street, London, E.C.; and Liverpool : : 
INSULATING MATERIAL. | : | 
Вау! y, А. L., Moor Green, Birmingham 6...6... жее 17 
Bullers, Limited, 83 & 33, Queen-st.. London, R. O.; and Uanley and Tipton. 22 
Moseley (D. and эң 2 fl. Wusel Works, Ardwick, Manchester ...... 8 
Nansen and well-street, London, S æ am m m am mw wo 
INSULATORS. 
Bollcrs Limited, 82 & 83, Queen-st., London. EB. C.; and Hanley and Tipton 21 
Doulton and Co., Lambeth Pottery, London, В.Е. .........................„. 25 
Ed'son and Swan, United Electric Light Company, Ediswan-buildings, 86-31, 
Queen-st, E.C., ‘and Branches. L O O ae оооовооооовозороооотеоооооеове meee 82 
Evered and Co. , 37-86 Drury-lane, London, Ў W. G.: and Birmingham ....... 8 
General Electric Co., 09, 71 & 88, Queen Victoria- st "London, E.G. & С.; & Salford. 25 
Henley's e . T.) Tel. "Works Co. N, Martin's -In, Cannon-st., Lon. , & N. Woolwich. 1 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Obarlton, Kent 1, 14 
3 ка со 12, 9 Helsby Pales London ; and Woolwich, Kent. 6 
elegraph Man uring Co % near Warrington; and 11, Queen 
бєй es London, E. O. and Liv ; : 3 


Brockie-Pell PX Lamp, 97, чоп e Condon, E. O. пора 11 
C. "880r, 07, Farringdon- -road, et ex oan 16 
n House bulldi 
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ectrical Construction Co., 15, Victoria-street, Westminster, S. W. 
Dorman ane биш юрене; ena pus and 1 e Ri 
n and Swan ectric o., Ediswan 
Queen-street, E. C.; and Branches. 55 . „ 82 
General Electric Co., 69, 71488, Queen Vioctoria-st., London, E. O:; 4 Salford. 26 
* Hard ” Incandescence Co.—Sole Agents, — — and Co., 11 & 13, 
Westmoreland-buildings, Aldersgate-street, London, Е.О. ................ 17 
Holmes (J. H.) and Co., Newcastle-on-Tyne; & 17, Boho-sq, L Lon on, MW. 
International Electric Company, 55, Red Cross- E.O..... ssas 2l 
Johnson & Phillips Arc),14,Union-of, Old Broad. London; & & Chariton, Kent 1, 14 
Siemens Bros. and Co., 19, Queen Anne's. te, Tondon; 8.W.; and Woolwich 6 
Simon, Berry & Co., 53, Queen Victoria-street, London, R C... . . 2 
— (W. М.) с ы 5 ation ien London e 12 
unbeam Lam А -оп-Тупе; апа 50 — 33 London, Е.С. 14 
Western Electric Co. (Aro), 79, Coleman street, London, Е = 33 
LAM PHOLDERS. 


eee 08 9906 9.0 68 64 9.0 


giis and Swan United Electric ht Company -buildings, 96-87 
0 ser ее ода Бр ан отча етан 89 
enera 0 ueen ria-street, Lo 

LAMP PILLARS — 9 р б 


п & swan United Electric Light Com Ediswan-buildings, 86-87 
Queen-siree London, E. C. and Branches (2 "ecc id eeegeseecesn 
General Electric Co., 69, 71 8558.00 Queen Victoria-st., London, I. ö.; &Salford, 


-PAIN 
Ind 


LIGHTNING CON DUCTORS. PAGE 
Edison & Swan United Electric Light Company, Ediswar-baildiazs, 88-87, 
Queen-street. London, E. C., aud Branchen . DÀ 

General Electric Co. 14 71 & 88, Queen Victoria-st., London, E.C.; Zi & Salford. 25 


Johnson & Phillipa, 14 Union- et. Old Broad -t., London; & Charlton, Kent. 1, 14 

Sax (Julius) and Co., Eaz 1; Works, Coldharbour line, Camberwt II, 8. E.. 26 
LUBRICANTS. 

House's Electric Cement Co, Vauxhall-road, Liverpool .......... 16 
AGNES. Lubricating Oil Co., 19 & 30 Water-la., Gt. Tower-st., London, KC. 16 

Globe Electrical Co., White Post lane, Victoria-park, London, N. EE. 23 


MANUTAOTU RING ELEOTRIOIANS. 
Dorman and Smith, Salford, Manchester; and London and Glasgow........ 37 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary 
S. W. Works: Erith, Kent "0909206002009 eseeeeeoagcnveaesee @eeeee ee ve ee о O89 Ceee 40 
Edison and Swan, паны гое Light Company, Ediswan-buildings, 86-81, 
Queen-street, bonion а nd Branches „ 0 % % „„ „„ „% „ „6 „64% „ о e*9€.090209099000 83 


El 
Henley's (W. T. ) Tel. Works Co.,2 исип ’s-lane, London, and N 


Johnson & Phillips, 14. Union Broad- at., London ; 4 3,14 
Laurence, Scott and Co., Gothic Works, Norwikn ²]äꝛǗ L-. 2È 
Nalder Brothers and Oo.. 16, Red Lion-street, Clerkenwell, London, E.C.... 18 


Sax (Jalius) and Co., he Gas orks, Ccl tharbour-lane, Camberwell, 8. B. 26 


Siemens Bros. & Co. usn Annek te, London, 8. W. ; & Woolwich, Kent 6 

Telegraph Manatact Company, Helsby, near Warrington; and 11, 
METERS мыш 

Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 14 


Edison and Swan United Electric Light Company, Ediswan-bulldings, 86-87 
Queon-streot, Койдо, E. C., and Branches 
General Electric Co., 00, 71 & 88, Queen Victoria-st, London 4 Salford 95 
Johnson and Phil lips, М 14, Union-ct.. Old Broad-st.,London; а E.G. | & Salford 1.1 
Laurence, Scott and Co., Gothic Works. Norwi 
АН ОА, — Sanders. Wake & Co, B., Great 8t. Helen's, London, E. 0... = Ei 
Wiggins( P.) & Sons, 10, Tower- hill, and 103 and 108, Minories, London, Е.О. 25 


* e Lede 
Oo., 00, 71 & 88, Queen Viotoria - street, London, E. C.; & Salford 25 
3 o Company , 55, Redoross-street, London, B. O —— 2 


MOTOTS Electric). 
ctrical Engineering Co, 49, Queen Victoria-street London E,C = 
8 & H New Bartholomow-street, Birmingham .........- 
Crompton & Co., Mansion House-buildings, London, E. C.; & Chelmsford. 91, » 
Works Co., 29, Clerkenwell-road, London, E.C. E 12 
Radon, Anderson & Goolden, Br»ad Sanctasry-chmbrs, Broad Sanctuary, 
8.W. Works: Erith, ente 
Edison & Swan United Electric Light Company, Ediswan вайп», 85 & 
87, Queen-street, London, E.C., and Branches сасна. Xi 
General Electric Co., 69, 71-& 88, Queen Viotoria-at. „London, E б. ba & Salford 25 
Holmes (J. H.) & Co. Newcastle-on- nei & 17, Soho-square, Lond n,W. 4 
Johnson & Phillips,14, Union-ct.,Old st. London; & Charlton, Kent. 1, 14 
Laurence, Scott and Co., Gothic Works, qmi 2 
Mather and dit Salford Ironworks, Manchester ........ 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S.W. and Woolwich 
NON-COONDUOTINO COMPOSITION. 
House's Electric бош Co., Vauxhall-road, Liverpool .................... 16 
United Asbestos Co. Dock House, Billiter-street London, E О. 2222 15 
OIL FILTERS. 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E. C.; & Salford 95 
‘Wells (A. C.) & Co., 99, Midland-road, Bt. - Pancras, London; and ester 15 


otible Paint Co., 27, Cannon-street, London, B. 0. 88 
PATENT BM CIN 
Chapman (J. C.). 70 noery- lane, London, Ұ.С. „%% „%%% „„ ар ап ав GD D D ео 
Lorrain (J. G.). Norfolk E House, Norfolk-street, В 


PORCELAIN 
Bullers LimiteJ, 82 and 83, Queen-st, London, E.C. ; and Hanley and Tipton. 22 
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40 
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POROUS OELLS. 


Elec. Accumulator Co., Victoria Mansions, 98, Victoria-street, 
estminster, London, S. W 


PUMPS. 
Easton, Anderson & Goolden, Broad Sanctusr;-ohambers, Broad Sanctaary 
8,W. Works: Erith, Kent ............................ coerce tort 40 
Pa!someter Engineeriog Co., Nine Elms Iron Works, London, g. W. 3 


SAND BLAST APPARATUS. 
. Tilghman’s Patent Sand Blast Co., Broadheath, near Manchester . 15 
SCREWS, TERMINALS, &c. | 
Automatic Standard Sore Screw Oo., Halifax €990060000090009*909009*000202500€9 27 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86- 87, 
Queen- street, London, E. O., and Branches „„ 
Lehmann Bros., 88, Hampehire-street, Torriano-avenue, London, N. e 20 
SCREW THREADS. 
Lehmann Bros., 88 Hampshire: street, Torriano-avenue, London, N.W. . 10 
SHUNT-BOXES. 
r . W., 44, Hatton - garden, and Great Saffron - hill, London, Е.С. .... 20 
Jones & In sham, Ти `0: Slate Wo: ks, G о:з]о y, R. S. O., North Wola3 ....... 12 
SOCKETS. 
, Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Queen-street, London, E. C., and Branches 
General Electric Co.,69,71 & 88, Queen Viotoria - at., London, K. O.; 4 Salfora 25 


STONEWARE AND POROELAIN. 

Doulton and Co., Lambeth, London, 8. E. 00000808 0062 овоо за * о оо оо ар оо оо ол 95 
SUPPLIES FOR CABLE SHIPS. 

Duncan, Wallet and On 114,.Fenchurch.stroet, pondon; E. G 85 

Indestructible Paint Co 27, Cannon-street, London, E.O. .............. 85 

Johnson & Phillips, 14, Uni nion-ot.,Old Brosd-st., London; &Chariton, Kent.. 1, 14 
SURFAOE CONDENSERS. 

. Easton, Anderson & Goolden, Broad e Broad ee 
S. W. Works: Erith, Kent ) ³ͤ dJ 8 40 


SWITCHES AND SWITOHBOARDS. 
Crompton and Co., Mansion House-buildings, E. C.; and: Chelmsford .. 21. 20 
Dorman and Smith, Salford, Manchester; апа London and Glasgow. 47 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary 
8,.W. Works: Erith, t ә. 40 
Edison and Swan United Electric Light Company, Ediswan-bulldings, 86-87 
ered and бо, садов Е. sty and Branches..... 


DD -lane, Lo ngham 
trio Co.,69, 71 &ö 88,Queen Victoria-st. озо Е. C. & Salford Р 


Holmes 425 H.) & Co., N ewoastle-u n Tyo ba 17, Soho qaaa, London, W. 
pa, 14,Union-ct., О gt., London; &Charlton, Kent.. I. 14 
. „Gothie Wor pb %%% V 
Nalder Bros. and Oo., 16, В Clerkenw Z. C. . 18 


ed Lion 
— Src a G0, is, 118 & Quen d 1 Oross-rd., 18. M б... S 8 
London, i wich, 
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CROMPTON ARC LAMPS 


E DIN BURGH. 
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MADE AT CHELMSFORD, ENGLAND, UNDER CROMPTOXN:PUCHIN PATENTS. | 
wv | М 

CROMPTON & СО., Ltd., 

Liberal Discounts to the Trade. ARC WORKS, CHELMSFORD, 
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We learn that statements have been made to the effect 
that it is the intention of the Proprietors of “‘ The 
Electrician " Electrical Trades’ Directery and 
Handhook to cease the issue of that publication. 


A REWARD of £10 


will be paid for information leading to the conviction of 
the person or persons who have given currency to this false 
statement. | 

The well-known Blue-Book will be issued as usual at the 
end of January next, and there is not the remotest probability 
of its discontinuance. i 
The success achieved by this work is extremely gratifying 
to all concerned in the heavy work of its compilation and 


correction. GEO.. TUCKER, Publisher. 


1, 2 and 3, Salisbury-court, Fleet-street, London. 
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Classified Index to Electrical Trades.— Continued. 


TAPE. PAGE | UNDERGROUND MAINS. PAGE 
Connolly Brothers, Blackley, Manchester. Agent: С. F. Quicke, 72, Finsbury- Callender's Cable and Construction Co., 90, Cannon-street, London; Erith 
vement, London, Е.С. e.... 2 42 Marshes, Kennt 2 2 зев 
on and Swan United Electric Light Company, Ediswan- buildings, 36-37, Johnson & Phillips, 14, Union-ot., Old Broad-st., London; & Charlton, Kent 1,14 
Queen-street, London, E.C., and Вгапоһев................ . 02 | VACUUM TUBES. 
General Electric Co., 69,71 & 88, Queen Victoria-st., London, . C.; & Salford 25 Bonnella (H. D.) and Son, 68, Mortimer-street, London, W.. . 2 
аса Rubber Company, Edinburgh .. 2..2... 44444 — 8 Edison & Swan Unite i Electric Light Company, Ediswan Baildings, 36 & 
Edison & Swan United Electrio I ight Company, Ediswan-buildings, 86-97 wilt Quean street, London, B-C a00 Кыла. Айсан ct, Londons ЕС: 17 
4 > s ; . - 0 „О. 7 
Queen- street, London, E. C., aud Hranohed т р ы FC . аха is 33 CC ee 8 


General Electric Co,, 69,71 & 8, Queen Victoria.st.,London E. C. &. Salford 25 | VENTILATING 
Telegraph Manufacturing Co., Helsby, near Warrington, and 11, Queen Blackman Ventilating Company, 68, Fore-street, London, E. O 20 
{ictoria-street, London, E. G.; and Liverpool ps Aa ы: : з UNE 1| VOLTMETERS, 


estern Electri 0 79, man-street J „ 33 Crompton & Go., Mansion House- buildings, London, E. C.; & Chelmsford. 21,29 
TELEGRAPH мезет Cole е ybondon EY ү Elison & Swan United Electric Light Company, Ediswan Buildings, 36 & : 
Elliott Brothers, 101, St. Martin’s-lane, London, W. 000 „ 13 87, Queen-stroet, London, E. C., and Branches. . . . %% 
Henley's (W. T.) Teleg. Works Co., 27, Martin’s-lane, London, & N. Woolwic 1 Elliott Brothers, 101, St. Martin’s-lane, Charing со ообо, W. O. 13 
Johnson & Phillips, 14, Union-ct., 14 Broad-st., London; &Charlton, Kent 1,14 Evershed and Vignoles, Woodfield Works, Harrow-rd., London, ON BI 
Вах (Julius) and Co., Eagle Work. Coldharbour-lane, Camberwell, S. E. . 26 General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.: & Salford 25 
Siemens Bros. & Co., 12, Queen Anne's Gate, Lo don, S. W.; & Woolwich 6 Johnson & Phillipe, 14, Union-ot., Old Broad-st., Loudon: & Chariton, Kent 1,14 
Telegraph Manufacturing Co., Helsby, near Warrington, and 11, Queen Nalder Bros. an Co., 16, Red Lion-street, Clerkenwell, London, E.C. .... 18 
Victoria-street London, E. C.; and Livarcool FCC 1 Paul, R. W., 44, Hatton-garden, and Great Saffron-hill, London, Е.С. .... 20 
TOOLS. —Kiicke МА & Co., Elberfeld, Germany. Agents for United Kingdom: Pitkin, J j 56, Red Lion-street, Clerkenwell, E. OW. 20 · 
Wilhelm & Co., il and 12, Westmoreland-baildings, London, E. C. ... 17 Richard, Jules, Paris . . е езе е е f 12 
TRANSMITTERS. Salmony (H. M.) and Co., 118 & 120, Charing Cross-road, London, W.C. .... 18 
Edison & Swan United Electric Light Company, Ediswan-buildings, 86 87 Siemens Bros. & Co., 12, Queen's Anne's-gate, London, 8. W. & Woolwich 6 
Queen-streot. London, E.C., and Braoches .._...............-........ 6 - 83 | VULCANITE. | 
General Electric Co., 69-71, Queen Victoria-st., London E. C.; and Salford Harburg India Rubber C. Co. (F. Winter), 138, London-wall, London, E.C. 83 
rook lost kei 3 —— OC Moseley (D.) and Sons, Chapel Field Works, Ardwiok, Manchester 8 
ec neering Co. 69 а-в ndon, E. O. 
Gaston, Anderson & Goold — — К.б & Cheimatord. 24,29 | WIRE (ovo rati е e. Proston . . . "Em 
8. W. 5 : кык падста Chambers, Broad савету, 40 64 Fi оше кеге ‚ Manchester. London Agent: C. F. Quicke, 
Edi "ne Taaren.hatldinga gg. G. Finsbury-pavement, E. “)%g 2 . 1 fr 
iison а San United Electrio Ligi Gompany, Baiawai-balldinge, MS , nien dii United осе en Gompaay, Ela Beile. 86 
General Electric Co., 60, 71 & 58, Queen Victoria-st., London, E. C.; & Salford — 96 87, Queen: street, London Ban and Branches ...... Jo E - 
Johnson & Phillips, 14, Union-ct.,Old Broad-st., London; & Chariton, Kent 1,14 Felten and Guilleaume—Sole Agents, W. F. Dennis and Co, 35, Billiter-st., 
JJ оо. пошо Works нога -o e „== 2| ^ gLendon сызы Ji T SS Queen Violaa London KO E Sailor’ 28 
TRAVELLING ORA 8 12, Queen's Anne's-gate, London. 8. W.: & Woolwich 6 Өз over, (WoT and бо. Salt ford, Man oh estor; and Е Vietoris st. London 1 а 
asto de euley's (W. T.) Teleg. Wor 2 artin ; 
Е 8 we pedes “| Shee pear Broad Sanctuary Chambers, Broad Sanctuary, P Johnson & Phill ра, 14, — Old Beard. London; & Charlton, Kent 1,1 4 
Electri ; oq ы ũ ĩ . ..)...» r „525665 воа во Lo: don eot 0 ; ouse-yard en-lane. Lon SOS. us 
Easton, Anderso uary omens . & Co. een A on, S. W.; and Woo 
JJ) асло саа су ром o ij Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Gilbert Gilkes and Co., Kenda... 17 - Victoria-street, London, E. C.; and Liv  ——— MI — 1 
Gunther (W.) & Bons, Central Works, Oldham” . . . . .. ... ... 16]. Western Electric d. 72, Coleman-street, London, Е.С. = = == — — —- = 
owes, B., 64, Mark-lane, London, E. C. 22 oo m nent WIRE-COVERING MACHINES. 
TURNERS (very and Hard Wo P aM: P RR Johnson & Phillips, 14, Unton-ot, Old Broad-st..London; & Chariton, Kent 1,14' 


We 
and Son, 68, Mortimer-at., W.; and 42-43, Kirby-st., London, E. C. 33 | WIRING.—Mayvor and Coulson, 47, King-street, Mile End, Glasgow . 25 
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EDISON & SWAN 


UNITED ELECTRIC LIGHT COMPANY, LTD., 


Beg to call the attention of Customers to their STALL, No. 6, and EXHIBITS, 
at the EXHIBITION now being held at the 


. Crystal Palace, 


ry samples of their various manufactures can be seen. 


In the “HISTORIC” SECTION the Company are the SOLE REPRESENTATIVES of ELECTRIC 
LIGHTING, the “RAINBOW” EXHIBIT being a FEATURE of the EXHIBITION. 
The beautiful effect of the VARYING PRISMATIC COLOURS must be seen to be appreciated. 


AMONG THE MANY ARTICLES MANUFACTURED AND EXHIBITED BY THE COMPANY MAY BE 


MENTIONED THE FOLLOWING :— 
INCANDESCENCE LAMPS HIGH TENSION FITTINGS 


DYNAMOS INSTRUMENTS 
MOTORS , TRADE MARK SWITCHES 
TRANSFORMERS ЕП! » | GLASS SHADES 
ALTERNATORS EDISWAN. ELECTROLIERS 
SWITCHBOARDS SHIP FITTINGS 
And Every . connected with Electrio Lighting and installation Work. 


POF 


"ө nre 4a 2 v. 


Head Office: EDISWAN BUILDINGS, QUEEN STREET, LONDON, B. C. 


West End Office: 53, Parliament Street, London, S. W. 
WORKS: PONDER’S END, MIDDLESEX, and BROADHEATH, MANCHESTER. 


ELECTRICAL PATENTS. 


———————————————————— 
Юг. J. d. LORRAIN, M. Inst. E. E., M. Inst. M. N., Fellow of the Chartered 
tn stitute of Paten b Agents, 
Ry hbase HOUSE, NORFOLK STREET, STRAND, LONDON, W.C. 


HANDBOOK," post free on application, gives Full Informatio п 
t ја — upon all the chief points of гаа Patent Law 
‘Lorrain London.“ he 


“HOW TO DISINFECT. " 
^ NEW ano VALUABLE BOOK, 


MADE ө ө AT Qa 3 
P . OUR — Р d at great i gi imple directi 
POO Cu ы. ы CIC repared at great exponse, and giving simple directions 
ENGLAND т Ы WORKS. T вай аз. | “HOW TO DISINFECT" 
EUCALYPTUS In cases of the various Infectious Diseases, as also In every day 
HOR | uc Uu : lite, will be sent Free on / Application. 
ORSELL ROAD WORKS, зат EHE SANITAS CO., Ld., 
Ronald’s Road, Highbury, ; BETHNAL GREEN, LONDON, 
LONDON, N. 


DISINFROTANT MANUFACTURERS, AND SOLE MANUFACTURERS 
OF THE FAMOUS 

West End Offices: 15, VICTORIA ST., WESTMINSTER, вм. 

Telegrams: ARCAZON '' LONDON.' 


“ SANITAS” 
DISINFECTANTS and APPLIANCES. 
чо 
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But the question which concerns us is how the electrical pro- 


The method is an excellent one in many respects, but is 


fession, a thing of yesterday, destitute of time-honoured customs, | not suitable for long cables. 


and carrying out such a variety of enterprises that a workable 
scale of charges is quite out of the question, can discipline 
its members. On this point, unfortunately, the President of the 
Municipal Electrical Association is absolutely silent. Having 
had the courage to speak his mind upon canvassing, fee-cutting 
and advertising, we could wish he had offered some practical 
remedial suggestions. We can all agree that honesty is the 
best policy, and that ‘‘it behoves municipal engineers to set a 
high standard of professional probity, uprightness and inde- 
pendence . . .” and yet fail ourselves to ‘‘live up to the tradi- 
tions of the founders of the engineering profession." As our 
American friends would say, it is right here" that to our 
mind one great use of a powerful professional society comes 
in. True it is that unless the tone of the profession as a 
whole is healthy, unless the great body of its members sin- 
cerely desire to “© save electrical engineering from becoming 
a mere trade, with the sordid appendages too often connected 
with commerce,” the most active and tactful society imagin- 
able will not effect anything appreciable in the direction of 
exorcising the evil spirit of soul destroying competition. 
But it is just because we hold that the electrical engineering 
profession is perfectly sound at the core, and has nothing 
gravely wrong with it anywhere, that we should like to see 
more decided action taken by the Institution of Electrical 
Engineers. A single example would probably suffice. 
It would form the foundation stone of a recognised 
code governing the dealings. of .electrical engineers with 
their clients and with each other. Transatlantic societies 
often amuse themselves, and others, by drawing up so-called 
* codes of ethics," mostly mere strings of sonorous platitudes 
of the Sanprorp and Merron order. We have no liking for or 
belief in such schoolboy performances. But we should like to 
have it authoritatively laid down that an engineer crosses the 
line dividing professional dignity from trade smartness when 
he cuts a brother engineer out of a job by a wire, offering to 
furnish Little Peddlington with а full report for five guineas 
and expenses, as against the ten of Mr. X., or if he 
endeavours to pick up unconsidered trifles by exacting 
commission from journals to which he may send or 
influence the sending of advertisements. Even the painfully 
economical mind of the average local dignitary is begin- 
ning to perceive that cheap reports are as dear as other 
eleven-penny-three-farthing articles, and very probably the evil 
complained of by Mr. Worpinexam will in this way work out 
itsown cure. For our part, however, we should prefer to see 
some outward and visible sign that the eye of our electrical 
Rhadamanthus is upon all who descend to petty practices 
which would provoke immediate ostracism from any other 
association of honourable men. | | 


ELECTRICAL TESTING FOR TELEGRAPH 
- ENGINEERS.* 
BY J. ELTON YOUNG. 
(Continued from page 369). 

De Sauty's Method.—In De Sauty’s method the two 
capacities are charged and discharged simultanesusly through 
different resistances, across the ends of which the galvano- 
meter is bridged (Fig. 12). They are varied until the depres- 
sion or release of the battery key produces no throw on G. 
Then if В, R, be the resistances through which F, F, are 
charged, 

Е,= Е, 
2 IR, 


* Extracted from a forthcoming work to be published by The Electrician 


Printing and Publishing Company. All rights reserved, 


Inductive capacity tests both by the ballistic and by DeSauty's 
methods, which are made by quick charge and discharge, 
are affected by error if there be electromagnetic capacity or 
inductance in the circuit, besides the electrostatic capacity. 
This occurs notably when cable is coiled in tanks; but by 
connecting both ends of the coil to the galvanometer the error 
due to magnetic induction, has been found to be reduced, if 
not rendered negligible whilst accuracy is also gained by the 
shortening of the time of charge thus effected.* 


Fic. 12. 


Slow Discharge and Oharge Methods.— By inserting re- 
sistance in the path of the charge or discharge, it may be 
made to progress with any desired degree of slowness; and 
by observing the time occupied by the passage of a known 
fraction of charge, the whole may be calculated, and hence 
the capacity. The means by which this is arrived at, by 
observation of the slow discharge, were indicated in describing 
the determination of dielectric resistance by the same method. 
For when the latter is the known and the inductive capacity 
the unknown quantity, we get j | i 


F = aye 

Rlog, — 
the test being otherwise precisely the same. R stands for the 
true Ю.В. of the cable or condenser, as measured by the 
direct deflection after absorption has ceased. Since in 
practice the discharge usually takes place not only through 
this but also through а second high resistance in connection 
with the galvanometer (Fig. 18)—unless an electrometer be 


G, P 
«ЧШС 

Р, 
i G 


à CABLE - 
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employed—the formula becomes, calling В, the cable, and В, 
the second resistance, | 


Ri + R 

Е microfarads when T = seconds, and R, R, = megohms. 
The calculation of induetive capacity from slow rise of charge, instead of 
fall, is slightly more complicated. Calling R the joint resistance of cable 


and galvanometer leaks, and r the high resistance through which the 
battery is applied, by which the charging is retarded, we have 


E odii _ 3 


log, (1 2. ) 
V R 

where t is the number of seconds in which the potential of the conductor 
is raised from v to V.* | | 

To both of the foregoing methods applies the serious 
objection referred to in dealing with D.R. by fall of charge, 
since both are based on the assumption that the potential 
of the conductor correctly indicates at any instant the 


* Mr. A. Dearlove, The Electrician, July 24, 1896. 
+ Mascart and Joubert. 


а 


*ü 


take place in from 1 to 2 minutes. 


. where R is the joint resistance already measured by the deflec- 
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uantity of charge in the cable, which is not true of tle! 
sorbéd charge. In both, however, а critical fraction 


G of charge ean be found which yields an approximately 


exact resu; and the test then consists in observing the time in 
which this particular fraction is reached. As previously stated, 
the critical point in the fall of charge has been found to be that at ! 


‘which one-third of the charge has been lost, or when : = 1:5, 


to a pretty close approximation when this loss is permitted to 


The connections for the test are as shown in Fig. 18. The 
joint resistance of R, and R, (R, being the D.R. of the cable) 
is first observed by direct deflection on G, with both plugs 
inserted. When it has become steady—say after five minutes 
on а long cable—the reading on С, is recorded. Р, is then 
removed, the time of doing so being exactly noted, and the 
deflection on G, watched until it has fallen to precisely two- 
thirds of its full value, when the time is again noted. If then 
T be the number of seconds which this fall has occupied, 


F= ы x 2°46 microfarads, 


tion on G, in megohms. If the moment be accidentally missed 
at which the exact third part of the charge has passed, the full 
formula may be used, viz. :— 


p. T _0-4843 T 
Rlog, К Rlog i 


where V is the full and v the reduced reading at a time, T, as 
soon as possible after the critical moment. 

The accuracy of this plan merits further investigation on 
account of its extreme simplicity, which is the greater for the 
reason that, leakage being one of the factors in the formula for 
the capacity, there is no correction for it; nor does it depend 
upon any standard condensers. It is, of course, unnecessary for 
measuring small capacities, as well as unsuitable, but can be 
applied to the longest cables. The galvanometer G, is not 
indispensable, but it saves the labour of making an inde- 
pendent determination of R before charging the cable. 


: Thomson Method.—The inductive capacity test known as 
Thomson’s consists in charging the two capacities under 


Fic. 14, 


comparison to unequal potentials, which are varied until 
the quantities are equal. The capacities will then be in 
the inverse ratio of the potentials. The balancing of the 
quantities is effected by making them of opposite signs, and 
allowing them to mix; when, if equal, they neutralise each 
other. The manner in which the test is carried out is illus- 
trated by Fig. 14. АВ is a resistance divided into two branches 
by the earth-connected point C. The latter may conveniently 
be the index of a set of slide resistances, whose motion will 


thus cause the ratio Е to vary step by step. Otherwise the 


5 
ratio may be adjusted almost equally well by means of plug 
resistances, in which case R, is given a fixed value and Б, 
varied, or vice ve The terminals A and D are joined to 
the poles of a battery, which must be well insulated, and also 
to the lower contacts of К, K. These keys themselves are in 
connection with the capacities Е, F, whilst their upper con- 


tacts communicate jointly with the lower contact of a third 
key K, leading through a galvanometer to earth. These 
various contacts are combined in the Lambert and in the 
Price (“ Silvertown mixing ’’) keys. | 

By the simultaneous depression of К, K, the condenser 
and cable are charged to the respective potentials of the 
points A and B, which differ according to their distances from 
the earth at C. In the diagram the condenser has the smaller 
capacity, and therefore requires the higher potential (A) to 
charge it with the same quantity as that communicated to 
the cable by the lower potential at B. Both keys are then 
raised; the two charges now mingle, and being of opposite 
sign will neutralise one another if the adjustment of 


E. is such that they are of equal magnitude. If the quantities 


be unequal there is an outstanding amount which is made 
apparent on closing K, and watching G. The ratio must be 
altered and the process repeated until the closing of K, after 
charging and mixing produces no deflection on G. Then 
R А 
Е, = Pi | 
The formula will be true for any time of charging, if К, and 
F, have equal rates of absorption, as in comparing similar 
condensers; but in balancing a cable against a condenser, the 


unequal rates of absorption will eause the ratio К, to vary with 


the time of charging, and up to a certain point also with the 
time of mixing, both of which should, therefore, be recorded. 
The condenser is assumed to be free from appreciable leakage. 
To correct for the leakage on the cable side, we may write, for 
practical purposes, | 


where R is the true D.R. of the cable. This often gives а 
correction of considerable magnitude, and should not be 
omitted when the total cable insulation is low. Similarly, if 
rR, 
r+R, 
The leakages on both sides may be approximately balanced by 
making ч 
rR, Я КК, ORO 
rau, irm om | 
The foregoing correction leaves out of account the distribution of the 


leakage (R) along the cable. Taking this iuto consideration, Schwendler 
gives the following formula :—Multiply the apparent inductive capacity 


there be a leak, 7, on the condenser side, В, becomes 


atrived at by the ratio x? where 


| — length of line in miles, 


log K =m x 04545, 


7 
m= =) 
E 


r and i being the conduction and insulation per mile, both in ohms. This 
is а difficult calculation, and the simpler approximation given above is 
sufficient in most cases. 


The insulation of the battery and its connections is of the 
highest importance in Thomson’s test; if imperfect, it may 
give rise to very great error. 

( То be continued. ) 


and 


SUBSTITUTES FOR INDIA-RUBBER. 
BY H. L. TERRY, F. I. C. 


A recent announcement in the technical Press, having refer- 
ence to yet another rubber substitute, of course superior to 
any that has preceded it, is only another proof of the wide- 
spread desire there is amongst inventors to assist the rubber 
manufacturer to dispense with all, or at any rate some part, 
of his legitimate raw material. To read the account of this 
recent discovery—we really cannot say whether it is the 
latest, as the augmentation. of their number proceeds во 
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rapidly—it would seem that many difficulties hitherto con- 
sidered insurmountable have now been overcome, and that 
the real lions which have so long stood in the path of 
the rubber manufacturer have now been replaced by the 
stuffed variety, of which only the timid and inexperienced 
need have any dread. Yes, the latest substitute is declared 
to be indistinguishable in its properties and behaviour 
from Para rubber, and though we may have our own sus- 
picions as to the genuineness of the claims put forward, it is 
too soon as yet to pronounce a judgment one way or the other, 
and we shall prefer to await developments. As india-rubber, 
however, is so generally used by electricians in some form or 
other, it may not be unprofitable to refer shortly to the more 
important substitutes for it that have come into general use 
of late years, though we only propose to refer to the matter 
generally as part and parcel of the rubber trade, and not 
specially in relation to the manufacture of electrical rubbers. 
We say this because of late years rather a change has come over 
the relationship formerly existing between many cable manufac- 
turers and the general rubber manufacturers. Several cable con- 
cerns which formerly had their rubber sheeting and compounds 
made by rubber firms have now put down rubber machinery 
of their own, not only making their electrical rubber, but in 
some cases competing in mechanical and other goods with the 
rubber works. It may therefore be fairly assumed that the 
majority of cable firms are familiar with the various rubber 
substitutes which are on the market. Whether they use them 
for electrical purposes is another matter altogether, and it is a 
question into which we do not intend to enter, as being one 
on which our opinions cannot lay claim to any great impor- 
tance. What we have to say is addressed in a general way to 
those electricians who have to do with the products of the 
cable or rubber works, as we may not unreasonably suppose 
that our subject matter is to their class not altogether devoid 
of novelty. | | 

То tabulate the number of bodies, natural or artificial, 
which have been at one time or another proposed as rubber 
substitutes, would be a task of considerable magnitude and of 
doubtful utility, and it will suffice for our present purpose to 
mention only those substitutes which have been and now are 
in regular use in the rubber trade. We have already dis- 
claimed any particular knowledge as to whether such are used 
in electrical rubbers, but in the light of recent developments 
in the rubber manufacture, where goods have been made from 
admixtures which were formerly made of pure Para rubber, it 
is impossible to avoid a suspicion that, if such changes have 
not yet taken place in electrical rubbers, it will only be a matter 
of time. Of course, the primary object of using substitutes is 
reduction of cost, and it is easy to see that it requires but little 
of the foreign matter to be added in order to appreciably 
cheapen the rubber, the pure rubber costing, when cleaned, 
about 4s. a pound, and the substitute about as many pence. 
We have avoided using the word adulterant because we think 
it is out of place in this connection, except in the few cases 
where such admixtures are sold at the price of the best rubber. 
At the present time there is a general and growing reluctance 
amongst buyers of rubber goods to pay the prices that formerly 
prevailed, and as the price of rubber keeps, if anything, getting 
higher, some means have to be resorted to so as to supply the 
goods at the customers’ price. In many classes of rubber 
goods this process of cutting down prices has been going on 
merrily for a number of years, and as a consequence the quality 
of the goods has much deteriorated, though the purchaser still 
adopts the air of the martyr, and complains that rubber goods 
are not what they used to be. A reply to such a complaint 
was recently made by one of our leading rubber firms in the 
following laconic sentence: Compare the prices you paid 15 
years ago with those that you say must not be exceeded at the 
present time.“ It has been said that in many cases the use of 
substitutes is warranted on the ground that to use all pure 
rubber would be a waste of material, and a needless expendi- 
diture. This statement certainly has substantial claims on 
our credulity, though we feel bound to add that it is a question 
of cost, and cost alone, for in no case can a better article, or 
one likely to give more satisfaction in the long-run, be made 
from an admixture instead of pure india-rubber. 


‚апа practical standpoint. 
' 50 years ago, and some 80 years back formed the subject 


To pass on to the consideration of the substitutes themselves, 
it will not be far from the truth to say that all those used at 
the present time to any extent belong to the class of oxidised 
oils, and may conveniently be classed in three divisions: Those 
obtained (1) by the action of oxygen or air on linseed oil, (2) 
by acting on rape oil with chloride of sulphur, (8) by the 
action of sulphur on rape oil at ahigh temperature. Of these 
the first class has but little application in the rubber industry, 
though its use is universal in the linoleum and kamptulicon 
industries. 

The product obtained by the reaction under our second 
heading is one of considerable interest both from a scientific 
The reaction was known about 


of a patent, though it was not until the rise in price of Para 


rubber in 1884 to a high figure that its use can be said to have 


become very general or extended. In appearance it forms a 
tough jelly-like mass capable of being ground in rollers to a 
powder which is easily mixable with rubber to form a uniform 
mass. A peculiar property it exhibits is that, although quite 
insoluble in naphtha, it becomes soluble enough when in 
admixture with rubber, and it has therefore received many 
applications for waterproofing purposes. Of real elasticity it 
has none, and its applications, when it is used to any extent, 
are therefore limited to such purposes where elasticity is not a 
desideratum. Its use in the manufacture of elastic thread is 
therefore barred, though this material stands very much 
alone, we imagine, at the present time, as far as absolute purity 
of rubber is concerned. The exact chemical composition of 
this substitute long remained a mystery, though much light 
has recently been shed upon the matter by one or two chemists 
who have given special attention to it. We do not propose, 
however, to go into matters theoretical, as they are hardly 
calculated in this case to interest the engineer or electrician. 
Those who have been brought into contact with that disagree- 
ably smelling liquid, chloride of sulphur, will surmise that the 
manufacture of this substitute is not a particularly pleasant 
operation, and this is indeed the case, unless the strictest 
precautions are taken in the matter of ventilation, so as to 
prevent the workpeople from breathing the fumes. Nor are 
the troubles arising from the manufacture confined to the 
immediate neighbourhood of the works, for we have known 
cases where complaints from a considerable distance have 
brought the manufacture into conflict with the local authori- 
ties. We rather fancy the profits formerly derived from tho 
manufacture have dwindled considerably at the present time, 
owing, in the first place, to competition, and, in the second 
place, to the fact that many rubber manufacturers have taken 
to making their own “ sub., to use the abbreviated term by 
which the material is commonly known. 

We proceed to the third variety of oil substitute, that pro- 
duced by boiling rape oil with sulphur until solidification 
takes place. This product has a blackish brown colour, and a. 
somewhat penetrating smell, though its behaviour towards 
solvents, and when mixed with rubber, approximates closely 
to the substitute last described. It was, and we believe still 
is, chiefly made in France, and exported to this country at a 
price about half that formerly obtained by the best qualities 
of the chloride sub.“ The defects of smell and colour have. 
been remedied of late years to a considerable extent, though 
the price of the purified product has risen accordingly. 
Whether from this cause, or from the fact that it is never 
acid, as is sometimes the case with the other, it is a fact that 
its use has largely increased of late years. Besides its freedom 
from acid it is not liable to decomposition with the production 
of a soft oily substance, as is the other; and, further, its 
general stability under varying conditions has, in our opinion, 
quite justified the extended favour which has been meted out 
toit. Acidity, whether in the sulphur or in the other com- 
ponents of a cable rubber, is to be strongly guarded against, as 
likely to lead to loss of insulating power; and supposing that 
the use of substitutes was found expedient in electric rubbers, 
it certainly seems desirable that only such bodies should be 
used in which the element of acidity is wholly absent. Of 
course, we are aware that the copper strands in a cable are 
tinned, but from the numerous instances which have come 
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under our notice, where the sulphur has attacked the copper 
the beneficent action of the tin is not always apparent. As to 
the dielectric properties of the substitutes, we have not ven- 
tured to express an opinion; but until some satisfactory 
evidence of their utility is forthcoming, it would be rash on the 
part of electrical engineers to buy rubber admixed with such. 

The question may here be asked, How is the electric engineer 
to defend himself against the possible wiles of the rubber 
manufacturer? Well, in the first place, if he pays a fair 
price he may, as a rule, depend on getting the pure article, 
and need trouble himself no further. If, however, his con- 
science gives him some qualms on this matter of price, it 
would be well to get the opinion of a competent man as to 
the purity or otherwise of the goods he is buying. We use 
the term competent advisedly, because there is abundant 
evidence that of the many who are willing to advise profes- 
sionally on the matter, but few have the necessary experience 
and knowledge which can enable them to adjudicate rightly 
on this most difficult and complex branch of chemical analysis. 
We were told the other day that a certain professor had quite 
failed to give a correct diagnosis of a sample of admixed 
rubber given him by a manufacturer, and that the latter 
therefore concluded that the thing could not bedone. For 
our part, however, we should draw quite a different inference 
from the facts, and that not altogether to the credit of the 
professor in question. Not that we wish to minimise the diffi- 
culties that may be expected in analyses of this sort, for we 
are well aware that in some cases they are almost insur- 
mountable ; but we certainly deprecate the rather general idea 
prevailing amongst manufacturers in this country that because 
such and such а man is eminent in certain branches of pure 
or applied science, his opinion is therefore entitled to weight 
in any case that may come before him. The tendency. of 
modern scientific studies is towards specialisation, and it 
would tend to his own benefit if the buyer of india-rubber 
goods recognised this fact as clearly as buyers of other classes 
of goods have recognised it. 


THE EMPLOYMENT OF CONDENSERS IN ALTERNATE 
CURRENT ARC LAMPS.* . | 


BY GEORGE CLAUDE, 


Up to the present it is only fair to admit that condensers have 
hardly shone in the commercial applications for which they have 
been proposed. Everybody agrees that they are wonderful instru- 
ments, by means of which the most difficult alternating ourrent 

roblems can be solved, as if by enchantment—on paper. Every- 
y, on the other hand, recognises that condensers have their 
defects when regarded from a practical point of view, defects which 
compel them to give way to apparatus less costly, less bulky, and 
less liable to emit that special music which, for а condenser in pain, 
may be compared to the song of а swan, terminating invariably in 
a fine short circuit. These poor condensers are also reproached 
with refusing to accommodate themselves to the theoretical and 
fascinating sine curves of alternating currents and of being more 
sensible to those harmonics which, in spite of all conventions, creep 
surreptitiously into the curves obtained. in practice, and spoil their 
beautiful simplicity. Will the new application of condensers, which 
I propose to describe here, have more success under these con- 
ditions than its predecessors? It will probably be doubted, 
especially when it is said that it is proposed to equip alternate 
current arc lamps with these ticklish impedimenta. However, I 
do not despair of convincing my readers that there may be some- 
thing of interest in my device, and I should be very glad if the 
following considerations (taken from a communication on this 
subject made to the Société des Electriciens at their meeting on 
June 2, 1897) produced this result. 

For the arc lamp to regulate well it is necessary that a small 
variation in the distance between the carbons should occasion a 
large variation in the attraction of the electromagnet, which acts on 
the mechanism, so that this small variation in position produces an 
energetic adjustment which brings the carbons back to exactly their 
original distance apart. As long as one has only to do with con- 
tinuous currents, this condition is easy to realise. I will suppose 
that we are dealing with a shunt lamp, that is to say, a lamp in 
which an electromagnet L, a shunt across the terminals of the arc 
(Fig. 1) acts through a suitable mechanism and maintains constant 
the difference of potential at the terminals of thisarc. In this case, 


From /’ Industrie Electrique, June 25, 1897, 
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for any given position of the core, and supposing this core to be 
non-saturated, the attraction is practically proportional to the 
square of the current i, which flows round the electromagnet, that 
is to say, to the square of the potential difference at the terminals of 
the electromagnet. . Thus, in the case of the continuous current, 
to obtain an attraction which varies greatly with the distance be- 
tween the carbons, it is only nece:sary that the variation in this 
distance shall greatly affect the difference of potential. It is, as is 
well known, for this reason, that a resistance or rheostat, R, is placed 
in series with the arc, changing the constant difference E — RI at 
the terminals, which varies with the current I flowing through the 
lamp, that is to say, with the length of arc, and varying more as R 
is made larger. Thus, the larger R is, the better the lamp should 
work, and this is accurately verified by experience. С 
It is not surprising that with alternating currents the matter is 
not so simple. The self-induction of the coil now plays an impor- 
tant part. This self-induction does not only increase considerably 
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the apparent resistance of theelectromagnet and diminish the ampere 
turns in the same proportion, but it also acts still more antago- 
nistically by causing the apparent resistance to change every time 
the core of the magnet changes its position. Let us assume, taking 
again the case of а shunt lamp, that by the gradual burning of the 
carbons and the presence of a regulating impedance (Fig. 2), the 
potential difference at the terminals of the arc increases, the cur- 
rent i in the electromagnet increases, and the core is drawn in to a 
certain extent. . This increases the self-induction of the core, and, 
therefore, the apparent resistance. As the apparent resistance 
increases the current no longer increases as quickly as the potential 
difference, although with continuous currents one might say it was 
its duty to do so. In practice it increases very much slower. I 
have made some experimenta before the Société des Electriciens 
with а Brianne lamp supplied with alternate currents from the 
supply main. On varying the difference of potential at the ter- 


Fic. 2. Ес. д. 


minals во as to attract the core more or less, it was observed that 
the current varied only from one-fifth to one-tenth as much ss the 
difference of potential, according to the magnitude of the displace- 
ment of the core, in spite of the low frequency (42 K) of the 
current used. 

This reasoning may be applied in a general manner to all shunt 
lamps, on whatever system they work and however small are the 
displacements of the core which effect the regulation. Thus in 
these lamps, especially at high frequencies, the difference of poten- 
tial—that is to say, the length of arc—may vary between large 
limits without the core experienciog any considerable variation of 
attraction.. One is thus led to use more sensitive mechaniam and 
delicate adjustment to make up for what the electrical conditions 
no longer give. 16 is evidently this precarious state of things 
which explains to а great extent the small number of alternating- 
current arc lamps, which work tolerably well, and it is well known 
that the Brianne arc lamp is among the best of these. 
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But their examination is more difficult on account of the smallness 
of the quantities involved, and requires the employment of special 
measuring instruments. Hence the greater part of the observa- 
tions hitherto made are qualitative; few give numerical results 
comparable amongst each other or expressible in absolute units. 
The coefficient of magnetisation (susceptibility) has only been deter- 
mined in absolute measure for very few solid diamagnetic bodies, 
and these are those in which it is highest. Its independence of the 
magnetising force has only been verified between narrow limits, 
and has been placed in doubt by some observers. To my know- 
ledge no systematic investigation has yet been made with regard to 
the existence of diamagnetic hysteresis. The present work was 
undertaken with'a view towards filling up these gaps, and was 
carried out at the Federal Polytechnic of Ziirich, the powerful 
resources of which were kindly placed at my disposal by Prof. 
Н. F. Weber. 

The present research is chiefly confined to solid diamagnetic 

bodies, since feebly paramagnetic bodies owe their magnetism, as 
a rule, to the presence of traces of iron, and have no constant 
composition. A few experiments made with solutions of salts of 
iron show the absence of hysteresis in magnetic liquids, and their 
constant susceptibilities under varying magnetic fields. 
: Methods of Measurement. —The methods adopted for the study of 
magnetic properties are essentially of three types. Їп the first 
method the variation of maguetic induction in а medium different 
from air is measured ; in the second the action of the magnetised 
body upon external magnetic systems ; in the third the action of 
external magnetic systems upon the body itself. For feebly mag- 
netic bodies the ballistic and the magnetometric methods are 
inconvenient, on account of their small susceptibility. The third 
method is greatly superior in precision to the others. It utilises 
the forces exerted upon the magnetised body by а non-uniform 
field. The smallness of the action of a uniform field upon a body 
whose susceptibility is extremely smal) permits of the introduction 
of considerable simplifications into the calculations. Still, it cannot 
be admitted beforehand that the second action is always negligible, 
as has been usually supposed. : 

If a body possessing different axes of susceptibility is placed in a 
uniform field in an unsymmetrical position with respect to the 
direction of the force, it experionces a couple tending to turn the 
axis of greater susceptibility in the direction of the field. These 
moments were first discovered by Graetz and Fomm* in the case 
of dielectrics in a uniform electric field, when the difference of sus- 
ceptibility in the different directions is due to the external dimen- 
sions of the body. Their measurement lends itself well to the 
determination of dielectric constants in absolute measure. The 
values found experimentally agree well with those derived from 
theory in the case of highly susceptible bodies. "There is no reason 
why the same should not be the case with very feebly magnetic 
bodies. Knowing, therefore, the order of magnitude of these mag- 
netic constants, it is easy to deduce therefrom the couples due to 
non-uniform polarisation in a uniform field. Let the body have 
the shape of an ellipsoid of revolution,.and let it be suspended in 
a field of intensity H, so that it can rotate about an axis normal to 
the field, and let its major axis be at an angle a with the direction 
of the force. Then the couple tending to bring the axis into coin- 
cidence with the field is - 


Having now pointed out the cause of the bad working of alter- 
nate-current lamps, it remains to find the remedy for it. All the 
preceding considerations may be summed up in a few words by 
saying that alternate-current lamps act badly, but the cause is 
chiefly the increase of the apparent resistance which accompanies 
the sucking-in of the core. To make these lamps work as well as 
continuous-current lamps under the same conditions, we must find 
the meaus of maintaining this apparent resistance constant. The 
ideal would be attained if we could manage matters so that the 
resistances should diminish when the core moved inwards, for then 
the current would vary more rapidly than the difference of poten- 
tial; we should then find the conditions more favourable than in 
the case of continuous currents. It is here that the use of con- 
densers comes in. I suppose that we place in series with the elec- 
tromagnet L (Fig. 2) a condenser of a capacity greater than that 
required for resonance. This means substituting Fig. 3 for Fig. 2. 
Now in the case of Fig. 2 the apparent resistance of the electro- 
magnet circuit alone is „/К f, R being the ohmic resistance; 
and this value increases with L, that is to вау, increases ав the core 
is sucked into the electromagnet coil. The apparent resistance of 
the circuit of the electromagnet + the condenser (Fig. 3) is on the 


other hand T W ( EU 4p ; that is to say, it diminishes as 
we 


the core is sucked in, and consequently the current in such a 
circuit must vary more Rage than the difference of potential. To 
verify this experimen 1 J added a condenser of a convenient 
capacity to the Brianne lamp mentioned above, and made some 
tests in which the current actually varied twice as quickly as the 
difference of potential, although it only varied {th as quickly when 
the condenser was not in circuit. One can conceive that under 
these conditions the smallest variation in the length of arc produces 
aconsiderable variation intheattraction, and in consequencethelamp, 
whenthus modified,regulates under much more favourable conditions. 
It should be mentioned that the proper precautions must always be 
taken to prevent any instability caused by the action of the con- 
denser itself. Suppose the core to be in equilibrium in a certain 
position, if through some cause the core is moved inwards a little 
the displacement itself will increase the current, and it could 
happen that it continued moving as far as it could go. In order to 
prevent this happening, it is quite sufficient to employ an opposing 
force which varies fairly rapidly. 

I have still to justify this new use of condensers from a practical 
point of view. As regards the proposals made hitherto for the 
commercial employment of condensers, it ahould be noted that it is 
not a question here of making the apparatus work at a pressure of 
several thousands of volts ; if they are capable of resisting the 30 
or 40 volts required for alternating-current lamps, or at the utmost 
50 or 60 in the neighbourhood of resonance, it is all that is wanted.* 
Under these conditions we can without inconvenience reduce the 
thickness of the dielectric to the extreme limit, and as the capacity 
which can be enclosed in a given volume varies practically inversely 
with the thickness of the dielectric, obtain a condenser of great 
capacity in a very small volume. Again, we should necessarily use 
coils wound with fine wire and having a large inductance, which, 
especially when working at a high frequency, would only demand a 
small capacity for their neutralisation. These two facts would 
result in practice in the employment of very small condensers (e.g., 
discs of 10cm. diameter and 3cm. thickness), which could easily be 
placed in the case of the lamp without sensibly increasing the cost. 
Finally, it must be recalled that it is not a question of obtaining the 
exact neutralisation of the inductance by the capacity, so that 
the deformation in practice of the alternating-current curves would 
occasion no inconvenience. 

I hope that this new departure, which seemed to meto be of interes 
to manufacturers of arc lamps, will be found successful by them. 


__к°?Н?\У sin 2a(A, Bo) 

2(1+ кА „)(1-+ кВ) 
where V is the volume of the body апа к its coefficient of polarisa- 
tion, in this case the magnetic susceptibility. The two constants 
A, and B, depend upon the ratio of the two axes. 

In the extreme case in which the eccentricity of the ellipsoid 
equals unity one of the two constants attains the value 47 or 27 
respectively, accordingly as the ellipsoid is oblate or prolate, and 
the other tends towards zero. Since the seoond terms in brackets 
in the denominator are negligible with respect to unity when / is 
very small, the couple exerted upon a .diamagnetic, or feebly 
magnetic ellipsoid in a uniform field, when the axis makes an angle 
of 45deg. with its direction, is for every unit of volume or force 
respectively 21K or 1K. | 

The diamagnetic constants of the bodies hitherto examined, and 
the constants of the feebly magnetic bodies are а few millionths of 
absolute units. Ina field of 1,000 units, which may be easily pro- 
duced, the couples may therefore be of the order of 6x10-* ог 
35 104, if k=10 x 10, and a value a hundred times greater could 
be obtained if thé field were ten times as strong. But even couples 
of the order of a few ten-thousandths could be safely determined. 
With a bifilar suspension in which the threads are 1m. long and 
1mm. apart and carry a weight of 10gr., which is about the weight 
of 1сс. of bismuth, the deflection of 1mm. on a scale 2mm. away 
would correspond to a couple of 0:6 x 10—*. Since the constant of 
bismuth is of the order 14 x 10-5 there will be deflections of 10mm. 
or 20mm., which may therefore be measured with precision. The 
only difficulty lies in the realisation of a uniform field under 
circumstances rendering such a measurement possible. 


-* Wied. Ann., 54, 1895. 


— 


RESEARCHES ON DIAMAGNETIC AND FEEBLY- 
MAGNETIC SUBSTANCES, f 


BY LUIGI LOMBARDI. 


Diamagnetic substances, though not of such immediate practical 
importance as iron and other paramagnetic bodies, are much more 
numerous than the latter, and their phenomena of polarisation 
have a singular character which is of the highest physical interest. 


It may be mentioned en pass unt, that, iu consequence of the proximity 
to resonance, the coil works at a higher pressure than the pressure which 
feeds the lamp itself. It produces, therefore, more ampere-turns and 
works under better conditions than without the condenser, this being 
another advantage occasioned by the use of capacity. It should also be 
remarked that if, as in the Pilsen lamp, the core moves over a large range 
when in use, some inconvenience may result, for the circuit, although 
arranged to give resonance with the main current at a certain position of 
the core, might in another position resonate with the harmonic above or 
even others. m | | N 

t Memorie di Torino, 1896-97. (Abstract). 
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_ The best method for generating a suitably uniform netic field 
consists in the employment of coils carrying currents and wound in 
a suitable manner. A system of turns uniformly distributed over a 
spherical surface in such a manner that the number of turns N, 
comprised between parallel planes unit distance apart is constant, 
will when traversed by a current i generate an interior uniform 


field of intensity 2 7Ni. But the construction of such а coil 
capable of producing an appreciable force, offers considerable 
mechanical difficulties, apart from the necessity of dividing the 
winding into two separate sections in order to gain access to the 
observing space. ore frequently, rectilinear coils of great length 
are adopted, since many layers of coils may be superposed, and for 
linited dimensions the homogeneity of the field may be made 
sufficiently accurate for ordinary measurements. Assigning 1/1,000 
ав the limit of error for measurements of magnetic force, 16 suffices 
to make the length of the coil 40 times its diameter, in order to 
obtain a uniform field over two-thirds of the length of the axis. 
With a length of only 10 times the diameter the same degree of 
uniformity may be ensured over one-fifth of the axis. The radial 
changes from the centre outwards are also negligible. Measure- 
ments undertaken with ordinary paramagnetic bodies show that 
sufficient uniformity may be attained for these. But it is not 
sufficient for diamagnetic bodies, and & method analogous to that 
employed by Graetz and Fomm for dielectrics cannot as yet be 
employed. I have therefore had recourse to a method of the 
third type, in which the action of the magnetic field on the body 
itself is measured. 

The methods of the third kind specified utilise for the determina- 
tion of the permeability the action which a non-uniform field 
exercises upon the body. This action might be computed if we 
kuew the surface distribution of the magnetic masses due to the 
field, assuming x to be constant throughout the body. But in 
general it leads to simple results if we consider that the sum of the 
virtual work of the external forces for а small displacement of the 
body is equal to the small corresponding change in the energy of 


the system 
Е J H?dv, 
2 


where dv is an element of volume. The small displacement may 
naturally be a translation or a rotation. This method has already 
been employed by Boltzmann, Rowland and Stefan. 

- Since the methods worked out by Boltzmann are susceptible of a 
high precision they are the only ones employed by me. "They are 
essentially four in number. 

(a) If a diamagnetic cylinder of radius p, length \=2 m, and 
volume V is suspended coaxially in front of a coil of radius b and con- 
siderable length /, in such a manner that its centre coincides with 
the terminal plane of the latter, if there are N turns per unit of 
length and i is the current through them, the cylinder experiences 
a repulsive force along the axis of the coil expressed by 

du 4T? NZV 
„В+ m? 

(b) If the cylinder is suspended at the centre of a coil having a 
short length 2h, at an angle a between the two axes, the couple 
tending to make the axes coincide is | 
ЗтЗЇЧ?#АЗо?БЎ?АЗк gin 2« [ 9р? 


——.- (3 +h?) сананы 22 7 


if p is small compared with A. The action per unit length of wire 


is greatest if b=h. 

(c) If the cylinder is suspended midway between the ends of two 
very long coils wound in opposite directions, and at a distance, Л, 
from eacb, the couple tending to turn the axis at right angles to 
each other if at an angle a is 


ON? Up?b'Aksin2a 1-20” 
2(b? + 2) 9X2 [ 
(d) Lastly, if the cylinder is suspended outside a coil, with its 
centre on its axis at a distance, ^, from the end, and with its axis 


inclined at а small angle, а, with respect to that of the coil, the 
couple tending to put the two axes at right angles to each other is 


a complicated function of h. If Л=0 and pa N 


is put #0, th 
4 is put 1, the 


couple is 


N20 ²⁴⁰ n. 
2b 

As regards the practical advantages of those methods, it must be 
noted that the first gives the most reliable results. The pull may 
be measured by a torsion balance, but it is necessary that the 
centre of the cylinder lies exactly in the terminal plane of the coil. 
The second method is best ada ted for very strong fields, the third 
for very weak fields. In both, the symmetrical parts of the cylinder 
are subjected to equal forces. If it is not intended to determine 
absolute susceptibilities the method (b) is well adapted for studying 


(43 ＋ 12% 3, A 
2(4b⁰ % 40 bJ 


the change of susceptibility through a large range of field inten- 
sities. It is especially favourable for cyclical processes. I have 
therefore adopted this method for proving the independence of the 
susceptibilities from the strength of the field between wide limits. 
Absolute Susceptibilities. These were measured by method (a). 
The coil used was 1m. long, and consisted of 16 layers of wire in 
four groups, each of which could be inserted separately. The sus- 
pension Was bifilar. The substances were of the greatest attainable 
urity.* 
К The following is a table of results referred to air as unity :— 


Substance. | Quality. 10° к. Substance. Quality. | 106 к 
Bismuth...... | Pure | -133 Colophonium Stick | — 095 
"a Commercial! -120 | " -— oa !- 101 
Antimony ... Pure - 3°75 .Stearine...... | — ...... ! — 0774 
" . | Commercial} - 342, %. q | - 0:82 
ZING он Pure - 1:05 Spermacet i. |- 0775 
e Commercial - 093 „ ооа ‘| — 0°74 
Lead ......... ji – 0:86 Paraffin в. о — 0:77 
Aluminium .. К + 166 „ — Ne |, - 0:80 
Brass Wire - 123 White wax... ..... .- 080 
ses огоху Rod - 145. " T LE — 0:82 
G'rman silvcr Wire + 451 Glass .........: Ordinary | + 1:35 
: Rod + 514 Indurated | 

Sulphur ...... Stick - 087 fibre. +102 
m - 089 Ebonite . | +340 


Independence of the Susceptibility with respect to the Field Inten- 
sity.—I have subjected specimens of all the above substances to 
forces varying from a few tens to several hundreds of units. In 
the feebly paramagnetic solid bodies the results are masked by 
traces of iron, which produce the semblance of a &low change of 
susceptibility. In diamagnetic substances and in magnetic solu- 
tions of chemically pure-iron salts I discovered no change of к 
whatever. j 

To command high-field intensities I used several coils of thick 
wire, combined in various ways. They were placed with their ends 
a short distance apart, and the diamagnetic cylinder was suspended 
between them, or the latter was suspended at the centre of one 
coil or two concentric coils. In each case the initial direction of 
the axis uf the cylinder was at 45deg. to the axis of the coils. The 
following table shows tho relation between the deflection d and the 
magnetising current i in the case of three characteristic sub- 
stances :— 


Paraffin (H = 130 to 1,140) 


Sulphur (136 to 1,100) 


Bismuth (135to 2,030) 


10: 5 10; 4 É A 

2:12 68 151 222 86 174 | 290| 18| 370 
495 | 270 | 150 | 445 | 344 | 174 | 445 | 72| 364 
740 ! 822 150 | 605 , 628 | 172 | 740! 200! 365 
1020 | 1553 | 149 | 772 , 1042 | 175 |1010, 375 | 368 
1270 | 2455 | 152 | 1000 ' 1720 172 |1245 566 | 365 
14:45 | 3163 | 151 | 1210 | 2573 | 176 |1600 946 370 
1680 | 4290 | 152 | 1550 | 3210 | 176 19.50 1315 | 368 
1860 | 5190 | 150 | 15:50 | 4250 | 176 |2240 1820 | 363 
1800 | 5670 | 175 |2550 2400 | 369 

29°20 |3160 | 571 

| 55:10 36:5 


density 1:18, enclosed in а tube бош. long and 8mm. wide, using 
fields of about six units only to begin with. The measurements 
were made by Boltzmann's third method, in which the substance 
is suspended between the ends of two coils wound in opposite 


| directions. Some of the results are given in the following table :— 


28 60 


11°78 18:10 


101 2°95 6°65 
N 58 19°6 62 0 146:0 5C0-0 
@ oves 44-0 44 5 44:7 446 440 


It will be seen that the susceptibility between these limits may 
be regarded as absolutely constant. On substituting an alternating 
for a continuous current, and using Boltzmann’s second method for 
both, no difference of susceptibility could be detected. 


Independence of the Susceptibility as regards the Magnetic 


| History.—The above experiments do not prove that the magnetic 
| susceptibility of tho bodies investigated does not change when the 
| magnetising force is altered continuously, or step by step. They 


do not, in fact, disprove the existence of magnetic hysteresis in the 
bodies in question. In the case of strongly magaetic bodies the 
phenomenon of hysteresis are very marked, even in the region 
where the magnetic susceptibility is fairly constant. The experi- 
ments hitherto made to test this question are very few in number, 
and their results are discordant. For solid diamagnetic substances 


How necessary this precaution is has been recently recognised by Duane, 
whose novel damping results were due to traces of iron.—TRANSLATOR, 
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I used electromagnets with cores of iron, laminated lengthwise and 
‘ placed 6 20m. apart. They produced a field sensibly symmetrical 
with respect to the central line, but rapidly decreasing radially. 
The diamagnetic cylinders, бош. long, were thus exposed to a 
strong couple tending to dispose them transversely, which was 
measured by a bifilar suspension. The field was measured by 
means of a small coil and ballistic galvanometer, before and after 
each measurement of the deflection, in order to allow for hysteresis 
in the iron. The results obtained are shown in the following table, 
where i is the magnetising current in amperes, d the galvanometer 
deflection indicating the strength of field, and Ds, D; and Dy the 
deflections of the bismuth, sulphur and paraffin cylinders res- 


pectively :— 


i | d. | D». Ds. 

PM 82 | E nn S 
0:508 516 44 66 112 
1-092 76-4 | 257 59-2 605 
1:480 1075 51:0 74.1 1160 
1-982 144-3 899 152-3 205-0 
2:465 180-4 1385 199-6 316 5 
2 850 203-5 174-0 249-0 396-0 
3:168 221-0 | 203 7 288-7 458-0 
2-845 21077 185.3 264-5 419-5 
2:450 192-2 156-7 224-6 357-5 
1-962 160-4 110-7 160 8 2535 
1:455 195-6 66:8 98-5 154-0 
1 080 93:2 38-7 57.0 91-4 
0:506 490 102 15:6 24 0 


These results clearly show the absence of hysteresis in diamag- 
netic bodies. Similar results are obtained with solutions of mag- 
netic salts. The curve of magnetisation as a function of the 
magnetising force is a straight line ing through the origin for 
fields varying from zero to several thousand units. Апа if the 
force is cyclically varied between these limits, the curve does not 
appreciably turn out of its way. This does not apply to feebly 
paramagnetic bodies like ebonite or indurated fibre, which owe 
their netic properties to traces of iron. I found distinct exhi- 
bitions of hysteresis in these. The absence of hysteresis in diamag- 
netic bodies, and its presence in bodies of the last type, was also 
1 by test experiments carried out with rotating magnetic 
elds. 


— 


GERMAN ELECTRIC LIGHTING STATISTICS. 


ED 


In the Elektrotechnische Zeitschrift for July 1 is to be found a 
table giving a list of all the German central stations at work on 
March 1, 1897. A number of smaller tables are also given con- 
stituting a summary of the longer list. Our contemporary pub- 
lished a similar list last year (see The Electrician, Vol. XXXVII., 
p. 614, September 4, 1896), which, however, was only brought up 
to October 1, 1895. In 1894 there were 148 electric supply stations 
in Germany ; in 1895 this number had increased to 180, and during 
the year and a-half in question 85 more central stations have been 
opened, making a total of 265. The electric lighting industry in 
Germany seems by no means to have reached its maximum activity, 
for since the closing of the table in March 11 more stations have 
been opened, and there were on March 1 82 works being erected 
or definitely projected. The following table gives an idea of the 
relative use of the various systems in Germany :— 


— 1894. 1895. | 1896-7. 
Continuous | Number of stations 120 139 204 
current Plant capacity in kilowatts... | 50,468 | 35,166 | 54,273 
Alternating Number of stations 15 16 26 
current \ Plant capacity in kilowatts... | 4,208 4,396 | 11,269 
Txree 5. Number of stations 8 12 16 
ree prase 1 pant capacity in kilowatts... | 2,858 4,468 7,685 


Three-phase Y Number of stations 2 4 п 


. continuous plant capacity in kilowatts... | 646 1,746 | 4,560 
current 
d & Number of stations ........... 5 2 j 
„ Pa Plaut capacity in kilowatts... | 175 115 607 


It is seen that while the capacity of the continuous-current 
stations has risen some 54 per cent. since 1895, the plant capacity 
of alternating stations has increased more than 150 per cent. 
The use of three-phase current also shows a decided increase. 
On an examination of the other tables it is seen that while only 
07 per cent. of the stations are dependent on steam power only, 
steam plant represents 84 per cent. of the plant capacity of all 
the stations. The 17 per cent. of the stations driven by water 
power alone are mostly smaller ones with less than 100 kilowatts 
output, there being only 10 of over 100 kilowatts capacity, 


although this includes one item of 1,360 kilowatts. Six works, 
aggregating 460 kilowatte, are driven entirely by gas engines, 
though in some other cases gas engines are used as reserve. 
Coming next to the size of the stations, it is seen that 133 out 
of the 265 have less plant capacity than 100 kilowatte, and there 
are 21 of over 1,000 kilowatts, including nine over 2,000 kilo- 
watts. The largest station is the Manerstrasse station in Berlin 
with 5,486 kilowatts capacity, the total plant capacity of the five 
Berlin stations being 10,968 kilowatts. It is interesting to com- 
pare this figure with the aggregate plant capacity of the London 
stations, viz., 25,808 kilowatts. The populations are 1,677,000 
and 4,433,000 respectively. The following table is also of interest, 
as it shows the relative motor load in the German stations. 
The motor connection corresponds to 23 5 per cent. of the whole 
connection reckoned in kilowatts : — 


ne | 1894. , 1895. | 1896-97. 
ee 148 180 265 
Incandescent lamp connections in | | 

terms of 50-watt lamps } 495,081 602,986 1,025,785 
Number of 10-ampere arc lamps ...... 12,557 15,396 | 25,024 
Motor connection horse-power ......... 5,635 10,254 | 21,809 


PHYSIOLOGICAL ACTION OF THE ELECTRIC 
CURRENT DURING THE YARIABLE PERIOD 
ON CLOSING A CIRCUIT.* 


BY М. DUBOIS, 


I set. myself the task of answering the following questions :— 

1. Does the same muscular contraction occur at the same voltage 
or at the same curront ? 

2. What is the influence of tho actual resistance of the body 
under the physiological action produced on closing a circuit ? 

3. What is the effect of the rheostat in the main circuit when 
used as a means of adjusting tha current ? 

I regulate the voltage and current by means of a rheostat in 
shunt. I measure the volts with the help of a condenser and 
Ballister galvanometer, and the milliamperes by means of a Lipp- 
mann capillary electrometer connected to the terminals of a 50-ohm 
resistance, which is part of the rheostat in the main circuit. 
Finally, knowing the values of E and I at any instant, I deduce 


the resistance of the circuit R=¥. The following are examples 


of the experiments which have been repeated many times, and 
have always given the same results :— 


Experiment I. 


Volts. Milliamperes. Effect. Resistance in Ohms. 
13°58 0:05 Minimum Contraction. 211,600 
13°58 0111 P 122,340 
15:58 0:188 " 72,234 
15:16 0:300 ii 45,867 
13°16 0:388 5 63,917 
12:55 0:422 Т 29,730 
12°34 0:874 s 14,118 


A glance at these figures gives an answer to questions 1 and 2. 
They show that (1) The physiological effect depends much more on 
the voltage than on the current ; (2) that the actual resistance of 
the body on which the current necessarily depends has hardly any 
influence on the physiological action at closing a circuit. By the 
action of the current itself the resistance of the body can fall from 
271,600 to 72,234, occasioning an increase in the current from 0°05 
to 0'188 milliamperes, without one's being able to lower the 
voltage ; and it is necessary to apply stronger currents and atill 
further decrease tho resistance to obtain the minimum contraction 
at 13°16, 12°55, and lastly 12°34 volts. Coming to the third ques- 
tion as to the effect of the rheostat in the main circuit, the follow- 
ing table shows clearly the effect of adding rheostat resistance :— 

Experiment II. 


Resistance | Resistance 


Total Milliam- | Physiological 

195 5 resistance. MOS peres. effect. 
68,472 0 68,472 9:86 0:144 Contraction. 
65,512 100 65,612 9:86 0:155 No contraction. 
48,572 100 48,672 10:27 0211 Contraction. 
48,572 500 48,672 10:27 0:211 No contraction. 
42,650 500 42,959 10:48 0`244 Contraction. 
58,898 500 39,598 1048 | 0266 No contraction. 


* From Comptes Rend ua, July 12, 1897. 
к 2 
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This experiment shows that the resistance added in the main 
circuit eliminated the physiological effect at closing the circuit, 
although the ohmio values of these resistances are absolutely 
- negligible compared to the resistance of the body. The addition of 

:100 ohms or 200 ohms in the rheostat may eliminate the contrac- 
tion, even if the resistance of the skin has occasioned an increase in 
the current. I will add that numerous experimenta, all agreeing: 
with one another, show that this weakening effect of additional 
resistances is not alone occasioned by metallic rheostats. The same 
results are obtained with a non-polarisable liquid, kaolin or graphite 
rheoétat, or with a resistance made by a pencil line on roughened 
glass. By adding a solenoid the effect is more marked than with a 
rheostat of the same ohmic resistance, but the difference is not very 
great. I conclude from this that the so-called non-inductive resist- 
ances have still a considerable co-efficient of self-induction, which 
is capable of neutralising the physiological effect, not only when 
the current remains the same, but even when it becomes greater. 
Allowing that the self-induction of the rheostat prolongs the variable 
period, I tried inserting a condenser: at the terminals of the addi- 
tional rheostat. Experiments confirming the accuracy of this view 
were made. А key was interposed in the condenser circuit, and 
the muscular contraction which has been neutralised by depressing 
the rheostat key was reproduced on depressing the condenser key. 


This antagonistic effect of capacities and non-inductive resistances 


is very clear, as the following figures show :— 
Experiment III. 


Resistance necessary to Capacity reproducing 


Volts. ашаса eliminate contraction. contraction. 
| Ohms. Microf, 
11:52 0:511 200 0-06 
9-05 0-600 100 . 9.9 
9-46 0:437 100 0*7 
987 0:422 200 0:15 
10:69 0:450 200 012 


. I have gone still further. By means of а 600-ohm rheostat I have 

liminated the contraction produced by 27:98 volts at 1:42 milli- 
amperes, and I have reproduced by 0°0045 microfarads. The 
addition of a large capacity of one microfarad does not only bring 
-back the minimum contraction, but eliminates all weakening effect 
of an interposed resistance. The contraction becomes as strong as 
if at the same voltage a resistance of the body alone was interposed. 
Allthe rheostatic resistances, which are called non-inductive, have 
thus a co-efficient of self-induction which the interposition of a 
capacity can neutralise. The physiological effect (muscular con- 
traction) depends on the volts and on a function of the apparent 
resistance of self-induction. The body has a large ohmic resistance, 
but an almost negligible apparent resistance; that is why the 
physiological effect must be measured by a voltmeter and not by a 
galvanometer, 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, July 2, 1897. 


Extension of the Third Rail System of the New York, New 
Haven and Hartford Railroad. The new third rail electric 
railway system which was recently opened by the New York, 
New Haven and Hartford Railroad Company between Berlin 
and New Britain, Conn., and which has been in successful 
operation ever since, has given such satisfactory results as to 
cause the Company to further extend the system by equipping 
another track for electric traction. It is also intended to 
extend the line out to Bristol and Plainville, which are already 
connected by trolley with Hartford. In making these exten- 
sions the Company bas been guided by the results, commercial 
and otherwise, obtained by the lines in operation. 


The Keely Motor.—A party of well-known electrical engineers 
and railway managers visited the Keely Laboratory in Phila- 
delphia on June 18, where they were given an opportunity of 
viewing the celebrated and antique Keely motor. One of the 
gentlemen who saw the machine describes it indefinitely as 
being about the size of a ''silk hat." It was placed on a 
plate of glass and set in motion, developing а power that was 
variously estimated to be from 190 to 41, H.. The gentle- 
men had to be satisfied with a merely superficial view of tho 
wonderful motor, and when they got back from their trip they 
practically knew no more about the machine than they did 
when they left home. It is stated that Mr. Keely informed 
them that his object was merely to demonstrate that the 


motor would actually move, and that it did move there is no 
doubt, but how it moved no one but Mr. Keely himself appears 
to be able to say. 


Independent Telephone Interests.—A large gathering of 


gentlemen representing independent telephone exchanges and 
manufacturers met in Detroit on June 22nd, and organised 
the National Independent Telephone Association of the United 
States of America. 
to the Constitution adopted, are: (1) The protection of all 
independent telephone interests of common concern to the 
members of the Association ; (2) the protection of subscribers 
to telephones and apparatus operated by members of this 
Association ; (8) the bringing about a reasonable charge for 
tolls and the rental of telephones, so that the telephone may 
be within the reach of the masses of people; and (4) the 
bringing about a complete system of inter-municipal communi- 
cation and long-distance trunk lines. 
interests in all sections of the country were represented, no 
two being surrounded by precisely the same conditions, and 
the unanimity of opinion and desire exhibited by the delegates 
was quite remarkable. 
changes had joined and signed the Constitution. In connection 
with this organisation, another one composed of manufac- 
turers was brought into being. This latter Association is 
known as the Manufacturers’ Telephone Association, and is 


The objects of the Association, according 


Independent telephone 
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national in its scope. The two associations will, it is hoped, 
work in complete harmony with one another. The American 
Bell Company, it is needless to say, received very little con- 
sideration at the hands of these independent workers. 


Siemens and Halske Interests in America.—The Siemens 
and Halske Electric Company of Chicago has effected an 
arrangement with the Pennsylvania Iron Works of Phila- 
delphia, by which the latter concern practically absorbs the 
former. The consolidation was consummated at the annual 
meeting of the Siemens and Halske Company in Chicago, at 
which additional representation on the Board of Directors was 
given to the Philadelphia interests by the election as Directors 
of several well-known and influential gentlemen. The Penn- 
sylvania Iron Works Company absorbs the Siemens and 
Halske Company by an exchange of stock. The two concerns 
will be conducted as heretofore. The Pennsylvania Iron 
Works Company manufactures cable railway machinery, 
winding and driving machines and gas and steam engines, 
and the consolidation will enable the two companies to com- 
pletely equip street railways with either cable or electrical 


apparatus. 


The International Bell Telephone Company.—It is reported 
that the International Bell Telephone Company is making 
preparations to discontinue its foreign business. This concern 
introduced the telephone into several foreign countries, the 
principle one being Russia, where it has a 21-year contract with 
the government. This contract will expire in 1901. Meantime, 
it is stated that the Company is selling its business in Sweden, 
Holland, Switzerland and Belgium, and the officers expect to 
pay the stockholders in full out of the proceeds of these sales 
and the earnings of the next few years. 


New York, July 23, 1897. 


The Meeting of the American Institute of Electrical Engi- 
neers.—Next weck, beginning on Monday, the fourteenth 
annual meeting of the American Institute of Electrical Engi- 
neers will be held at Greenacre, Elliot, Me., in accordance 
with the plans already set forth in former correspondence. 
Several interesting Papers are down on the programme to be 
read at the meeting, and the list includes the following: 
* The Alternating Current Induction Motor," by Charles 
Proteus Steinmetz; A New Form of Induction Coil, Бу 
Prof. Elihu Thomson; Effect of Heat upon Insulating 
Materials," by Putnam A. Bates and Walter C. Barnes; The 
Effect of Armature Inductance upon the E. M. F. of an Alter- 
nator," by Prof. W. E. Goldsborough; ““ Electric Metering 
from the Station Standpoint, by Caryl D. Haskins; “ Deve- 
lopment of the Fire Alarm Telegraph," by Adam Bosch; 
“ Electrical Traction: Notes on the Application of Electrical 
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‘Motive Power to Railway Service, with Illustrations from the 
Practice of the Metropolitan Elevated Railway of Chicago, 
by M. H. Gerry, jun.; The Cost of Steam Power," by 
Horatio A. Foster; Efficiency and Life of Carbons in En- 
closed Are Lamps," by W. H. Freedman; “ Armature 
Reactions in a Rotary Transformer,” by Prof. Robert B. 
Owens; Recent Applications of Storage Batteries to Elec- 
tric Railways,” by Herbert Lloyd ; ‘‘ The Economy and Utility 
of Electrical Cooking Apparatus," by Prof. J. P. Jackson. 


The Tariff Bill—The schedules of the new Tariff Bill, 
which has practically passed through Congress, affect the elec- 
trical trades considerably. Electric light carbons and mica 
are among the items on which duties are largely increased. 
Importers of carbons say that on account of the absence in 
this country of certain raw materials used in their manufacture 
American carbons are not of as good quality as are the 
German hard carbons. They claim that the imposition of so 
nearly a prohibitive duty on the foreign carbons will either 
compel the users of enclosed arc lamps, &c., to burn the inferior 
American product or to pay an excessively high rate for the 
German article. On the other hand, Mr. L. B. Marks, whose 
experience with carbons and enclosed are lamps is widely 
known, says that the additional cost of carbons for these 
lamps under the new tariff will not be much felt, and 
that users are willing to pay what might be considered a 
high price for a good carbon. American manufacturers of 
carbons claim that within a short time there will be placed 
upon the market American-made carbons of а quality at least 
as good as those now imported from Germany. The impo- 
‘sition of the new duty, these gentlemen say, will prove to be 
a powerful stimulus to American manufacturers and inventors, 
and that the resources of the country are such that it cannot 
be more than a short time before the production of carbons 
equally as good as those now imported. Importers of mica 
do not relish the new tariff, which has added to the ad valorem 
rate of 20 per cent. now paid for that commodity, taxes of 
6 cents and 12 cents per pound respectively for crude and cut 
mica. They claim that the American mica, although excel- 
lent for many purposes, is too hard and brittle for electrical 
insulation and for use in commutators, and that, in conse- 
quence, the Canadian and Indian micas have to be imported 
for these uses. The effect of the new tax, one interested 
gentleman states, will naturally be to stimulate the discovery 
in this country of mines of soft mica or the invention of 
substitutes for this article of insulation, so that there seems to 
be no reasonable cause for uneasiness in the electrical trades. 


CORRESPONDENCE, 


— 
DISTRIBUTING SYSTEMS. 
ТО THE EDITORS OF THE ELECTRICIAN. 


Sirs: It has been brought to my notice that two of your 
contemporaries have misunderstood some remarks in a leader 
in the Electrical Review on ‘ Distributing Systems." The 
remarks refer to a table which I compiled for the Municipal 
Electrical Association, from data published by your paper. 

I may mention here that the apparent arithmetical con- 
fusion that is pointed out by the Electrical Review has arisen 
from the consideration of stations having both high and low- 
tension supply areas. The totals given are of high and low- 
tension supply areas, and not of stations. For example, a 
station supplies its immediate neighbourhood with low-tension 
coutinuous current, and the outskirts with high-tension alter- 
nating current. Mains are given as '' India-rubber covered 
and Bare copper.” In my table this station counts one to 
the ''India-rubber" column and one to the Bare copper 
column, also one to each column for High-tension’’ and 
one to each column for “ Low-tension.”—Yours, &., 

J. RUTHERFORD BLAIKIE. 


Electric Lighting Station, Temple Back, Bristol, 
Aug. 8, 1897. | 


THE HOLBORN ELECTRIC SUPPLY. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sms: I observe in this week’s issue of The Electrician, 
under the heading of Parliamentary Intelligence," a con- 
densed report of proceedings before a Select Committee of the 
House of Commons on Thursday last, in which a short para- 
graph is devoted to my cross-examination. The statements 
therein attributed to me are inaccurate in many particulars. 
Among others I did not say, either in examination or cross- 
examination, that the promoters were getting their direct- 
current supply from another company,. but that at present a 
temporary supply was being obtained from another Company. 
I did not say that the price charged in the County of London 
districts was 8d. prior to July 1st last, while the Metropolitan 
Company's charge in their areas was 5d. This Company 
never charged 8d., but 7d., as I stated, and I added that the 
new sliding scale of charges adopted by the County Company 
gives the consumer who takes current for several hours per 
day а lower average price than 5d. per unit. 

Neither did I say that the current could not be transformed 
from alternating to continuous in a street transformer box, 
but that it would not be convenient to do so. 

I trust you will give the same prominence to this correction 
as you did to the original inaccurate report.—Yours, &c., 

A. J. Lawson, Engineer and Manager. 

The County of London and Brush Provincial Electric 

Lighting Company (Limited), July 80, 1897. 


LEGAL INTELLIGENCE. 


City of Montreal v. Standard Light and Power Company. 


‚ On Tuesday the Judicial Committee of the Privy Council delivered 
judgment in this appeal, which was from a decision of the Queen’s Bénch 
of Lower Canada confirming an injunction granted by the Superior Court 
of Quebec restraining the local authorities of Montreal from interfering 
with the respondents in the exercise of their legislative rights to take-up 
the streets of Montreal for the purpose of laying their electric eabies. The 
appeal was dismissed with costs. The company now proceeds with its 
work after serious delays, having won their legal victories in every Court. 
We i 


— — — —— — — 


TRADE NOTES AND NOTICES. | 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. } 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London: — 

SPECIAL NOTICBE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 78. 6d.; post free, 88. 3d ; abroad, 98. 
About 1,300 pages. | | 

„TRE POTENTIOMETER AND ITS ÁDJUNCTS": A Universal System of 
Electrical Measurement.—By W. О. Fisher. Fully illustrated. Now rcady. 
Digest post free. 

“ LOCALISATION OF FaurT8 IN ELxOrRIO LiaHT MariNs."—By F. C. 
Raphael. Price бв., post free; abroad, 5s, 6d. Now ready. Prospectus 
on application. ! 

‘ SUBMARINE CABLE-LAYING AND Reparrina.”—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated ; price 12s. 6d. Now ready. 

“Тнк ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F.R.S. The New Edition is now ready. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

‘THE Авт OF ELECTROLYTIC SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

t THE INCANDESCENT LAMP AND ITS MANUFACTURE."— This book, written 
by Mr. Gilbert S. Ram, is now ready. Price ўз. 6d. ; abroad, 8s 

„ ELgcTRO-CHEkMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post freo. | | | 

% PRACTICAL NOTES FOR ELECTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

“ ELECTRIO LaMPS AND ErECTRIO Ілонтімо,” by Prof. J. A. Fleming 
M. A., D. Sc., F.R.S., is now ready. The book is handsomely bound, and 
full of original illustrations, designs, initials, &c. Price 7s. 6d., post free. 

«Мотгук POWER AND GEARING FOR ELECTRICAL MAOHINERY.”—By 
E. Tremlett Carter, C.E., M.I.E.E.' Now ready. Price 12s. 6d., post 
free ; abroad, 13s. 6d. Prospectus post froe. ài | 
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LABORATORY Notes AND FORUMS. — With the above title we have ready a 
set of 40 Elementary and Advanced Exercises for use in Electrical Б 
neering classes. New Edition now ready. These have been prepared by 
Dr. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net ; or the set of aot a oe 
(or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth caze, price 128. 6d. net. Strong portfolios can be had, price 1з. each. 
A full prospectus sent post free. 

«Тнк Work or HznTz."—By Dr. O. J. Lodge, with many original 
illustrations. Price 2s. 6d. net. 

* ELEOTBIO MorIvE Power.”—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d., 
post free ; abroad, 11s. 

“ ELECTRICAL ENGINEERING FoRMULZ,” a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour, is now ready ; price 7s. 6d. ; by post, 7s. 9d. ; 
abroad, 8e, A fine large paper edition with wide margins can be supplied, 
price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. 

„THE STEAM ENGINE INDICATOR AND INDICATOR DAG RAUS. - Ed. ted 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

* DRUM ARMATURES AND ComMUTATORS,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

‘ ARMATURE WINDINGS OF ELEOTRIO MAcHINES.”—By Н. F. Parshall, 
and H, M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
llustrations and 65 full-page tables, 30s., post free. 

“THE MANUFACTURE OF ELECTRIC Ілснт CARBONS.” — A Practical 
Guide to the establishment of а Carbon Manufactory. Fully illustrated, 
price 18. 6d. ; post free, 1s. 9d. 

„THE ELECTRIC Arc.”—By Mrs. Ayrton. In the Press. 

“ ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J Elton 
Young. In the Press. б 


“А BIBLIOGRAPHY OF X-Ray LrrERATURE." A valuable, up-to-date 
compilation, will be ready in September. 


„The Electrician” Electrical Trades’ Directory and Hand- 
book.—The Publisher of this well-known Blue-Book for the 
electrical trades desires to contradict a rumour which he learns is 
in circulation that the issue of this work is to be discontinued. 
From an advortisement elsewhere it will be seen that a reward of 
£10 is offered to anyone furnishing information which will lead to 
the conviction of those guilty of circulating this false and malicious 
report. The Directory and Handbook for 1898 is already in course of 
pi parar on; and the work will, as usual, be published at the end 
of January. Many new features of interest to the trade will be 
introduced. 


Tenders Invited.—Extension of Time.—The Carlisle Corpora- 
tion invite tenders for (1) Lancashire boilers and mechanical stokers ; 
(2) engines, dynamos, condensers, pumps, &c., steam, exhaust, 
feed and drain pipes ; (3) storage battery ; (4) switchboard for dyna- 
шов and feeders, and boosters and switchboards for batteries and 
boosters ; (5) arc lamps, and (6) feeders, mains and arc lamp leads. 
Some further particulars are given in our advertisement pages, and 
үе of specifications, &c., can be obtained from the City Surveyor 
(Mr. Henry C. Marks), Fisher-street, Carlisle, or from Dr. A. B. 
W. Kennedy, 17, Victoria-street, Westminster, London, S.W. 
Tenders must be delivered at the City Surveyor's office not later 
than Thursday, Aug. 19. 


——— The Museum, Libraries and Parks Committee of the 
County Borough of Salford require tenders for wiring the library 
and museum of Peel Park for the electric light. Specifications, 
&c., can be obtained of the electrical engineer, Walness-road, 
Broughton. Some further particulars will be found in an adver- 
tisement elsewhere, and tenders must be delivered at the office of 
Mr. S. Brown, Town Clerk, Town Hall, Salford, before noon of 
Tuesday, the 17th inst. 


The Corporation of the Borough of Derby invite tenders 
for the supply of one alternating-current dynamo and engine, and 
one continuous current dynamo to an engine at present installed. 
Specifications may be had from Mr. J. E. Stewart, engineer, 
Electric Lighting Station, Derby, and tenders must be sent in to 
Mr. H. F. Gadsby, Town Clerk, Town Hall, Derby, by noon of 


the 30th inst. Some further particulars appear in an advertise- 
ment elsewhere. 


= The Town Council of Port Elizabeth, Cape Colony, 
invite tenders for the electric lighting of the streets and municipal 
buildings of the town in consideration of a concession for the ex- 
clusive right of supplying electric current for private purposes, for 
terms of 5, 15, 20, 25 or 30 years respectively. Tenders must be 
delivered to the agents of the Municipality, Messrs. Davis and 
Soper, 54, St. Mary-axe, London, E.C., from whom information can 
be obtained, by Sept. 21. 


Tenders Invited.—The Brighton Town Council invite tenders for 
a complete doub!e-tube surface condensing plant and water-cooling 
towers for the electricity works. Tenders to the Town Clerk by 
16th inst. 

— Messrs. W. and G. Baird (Limited), of Belfast, require 
tenders for some electric light fittings. Tenders to Mr. H. Seaver, 
123, Royal-avenne, Belfast, by the 15th inst. | | 

Tenders Accepted.—The Electric Lighting Committee of the 
Hull Corporation have accepted the tender of Messrs. Willans and 
Robinson, Rugby, for the supply of a temporary plant (engine and 
dynamo) for the sum of £258, for a period of three months’ use. 
The tender for hire of boilers is not yet decided. 

——— The following tenders have been accepted by the 
Halifax Corporation for supply of trolley wire, bonds and insu- 
lators for the Municipal tramways :—Rails : Leeds Steel Works ; 
Poles : J. Spencer and Sons; Mains: Callender Company; Bonds, 
trolley wire and insulators, generators and car equipments: 
Electric Construction Company ; Acoumulators: Chloride Elec- 
trical Storage Syndicate. 

The following tenders have been accepted b 
Lincoln Corporation for the work under Sections A, D, C, 
and F, advertised in The Electrician for July 2 last :— 
Section A (Boilers): 
Ruston, Proctor and Co ... £850 0 0 
(Seven tenders were received, varying from £850, to £1,150.) 
Section B (Engines, Dynamos, Pipes, Pumps, Motors and Crane) : 
Laurence, Scott and Co., Norwich ..................... £4181 0 0 
(30 tenders sent in, varying from £3,149 to £5,560.) 
Section C (Economiser) : 
E. Green and бопв................................... ә... £148 5 
(Three tenders received, varying from £130 to £182, 10s.) 
Section D (Accumulators) : 
Chloride Electrical Storage Syndicate, Clifton Junc. £696 
(Seven tenders sent in, ranging from £696 to £1,110.) 
Section E (Main Switchboard and Instruments): 
Nalder and Hilton асаана оаа ese £731 10 
(19 tenders received, ranging from £658. 10s. to £1,491.) 


Section T' (Cables) : 
Callender's Company, London . £2,108 18 7 


(Eight tenders received, varying from £2,108 to £5,550.) 
The building work has been let to Wright and Son, Lincoln, for 
£3,756. 9з. 4d. ; the chimney work to Н. and S. Close, Lincoln, 
for £1,175 ; and the ironwork for the electricity station buildings to 
W. Foster and Co., Lincoln, for £517. 7s. 
The Cork Electric Tramways and Lighting Cómpany 
have let the contract for the electrical equipment of their tramways 
to the British Thomson- Houston Company. 
— The tender of Messrs. Fletcher, Hirst and Co. has 
been accepted for installing the electric light at the temporary 
buildings at the Denbigh Asylum for the North Wales Lunacy 
Commissioners at £378. 

The tender of Mr. F. Johnson has been accepted for 
the extension of the electricity station of the Harrow Electric 
Light Company at £1,600. 

The Chelsea Electricity Supply Company have accepted 
the tender of Mr. C. F. Kearley for the erection of a sub-station at 
Pavilion-road, S.W., for £2,439. 


Appointments.—The Hull Electric Light Committee have 
appointed Mr. T. D. Clothier, of Stafford, assistant engineer а" 
the electricity works, at a salary of £120 per annum. 

——— Mr. Kenyon has been appointed foreman on street 
mains by the Electricity Committee of the Portsmouth Corporation. 


Appointments Vacant.—The Torquay Town Council require 
competent persons to fill the appointments of (1) engineer-in- 
charge; (2) engine driver; (3) stoker ; (4) cleaner and are lamp 
trimmer ; and (5) jointer for house connections. Some farther 
particulars will be found elsewhere in an advertisement, and appli- 
cations must be sent in to Mr. Fred. S. Hex, Town Clerk, Town 
Hall, Torquay, not later than noon of Monday, the 16th inst. 


The Town Council of the Burgh of Leith invite appli- 
cations for the post of resident electrical engineer, at a salary of 
£300 a year. Коше further particulars will be found elsewhere 
in an advertisement, and applications, with testimonials, &c., 
must be sent in to Mr. T. В. Laing, Town Clerk, Town Clerk's 
Office, Leith, not later than Aug. 16. 

— An experienced traveller is required b 
Duplex Magnet Company, 24, Strand-chambers, Рег 
tisement). 

Sale by Auction.—Messrs. Oldham and Sons have received 
instructions from Mr. Lovewell Blake, liquidator to the Thetford 
Electric Light and Power Company (Limited), to sell by auction, at 
the Anchor Hotel, Thetford, Norfolk, on Tuesday, the 17th inst., 
at 4 p.m., as a going concern and in one lot, the freehold electricity 
supply station, with generating plant complete and system of over- 
head mains, of the Thetford Company. Some particulars will be 
found in an advertisement on another page of the plant, &., 
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which is for disposal, and which includes engines, boilers, dynamos, 
steam pumps, instruments and apparatus, materials, furniture and 
stores. Further particulara and conditions of sale and detailed 
catalogues can be obtained of the auctioneers, Earl-street, Thet- 
ford ; of Mr. Blake, the liquidator, Great Yarmouth; or of the 
solicitors, Messrs. Houchen and Houchen, Thetford. 

Business Notices.—Messrs. Beanland, Perkin and Co. have 
secured the exclusive rights for Great Britain and the Continent for 
the Ajax enclosed globe arc lamp. This firm are also sole agents 
for ‘‘ Richter” arc light carbons. 

———— Messrs, Claud Hamilton (Limited) have removed 
from 137, Waterloo-street, to 247, St. Vincent-street, Glasgow. 

J. H. Rigg (Engineer and Electrician).—4A letter awaits this 
gentleman which has been addressed to 43, Skinner-lane, and also to 
. Cross Stamford-street, Leeds, and returned marked ‘‘ Gone—no 
address." Present address wanted. 

"International" Fittings and Accessories.—The twelfth 
edition of a handsome new catalogue of electric light material, 
fittings, apparatus and accessories is just issued by the Inter- 
national. Electric Company, of 55, Red Cross-street, London, 
E. O., and consists of 110 large quarto pages filled with excellent 
illustrations of the manufactures of this firm. Accompanying the 
illustrations is complete descriptive text and prices. То aid the 
busy contractor everything is set out in the раса type, апа а 
comprehensive index renders the task of selection of the various 
forms of apparatus an easy one. 

A New Detachable Ceiling Rose.—Mr. A. P. Lundberg has 
sent us a new pattern of ceiling rose, designed for high-voltage 
circuits, which combines the functions of a ceiling rose, plug-socket 
and double-pole fuse. As shown in the figure below, it consists of 
three portions, the base, the detachable plug and fuse-carrier, and 
the cover. The flexible is brought through a hole in the centre of 
the cover in the usual way, and threaded through holes in the 
removable inner portion before being fixed to the terminal screws, 


ll aM | 


The fuse is fin. long and, as seen in the figure, is fixed in such a 
position that no harm can be done if it blows. The renewal of a 
fuse can be done right away from the fixed portion of the fitting, 
without danger of short-circuit—a great advantage. Mr. Lundberg's 
Universal wall plugs will fit into the sockets of these ceiling 
roses во that they may at any time be used temporarily as wall- 
sockets. When the wiring of a building is in progress, and durin 
redecoration, the cover, plug and flexible can be removed, and fix 
afterwards without even the aid of a screw-driver. It should be 
added that the base is well designed ; the plug-sockets are sunk in 
the base so as to be well insulated from one another, but yet the 
terminals are easy to get at. The holes for the holding-down 
screws are also well out of the way of the terminals. Notwith- 
Standing ita manifold functions the ceiling rose is very compact, its 
diameter being only 21in. 

Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from July 28 to 
Aug. 3, with the ports of destination: 

Australasia—Melbourne, £13; Sydney, £72. Belgiwn—Antwerp, 
£106. China—Shanghai, £51. Egypt Alexandria, £111 (including £85 
telegraph material) France—Rouen, £12.  Germany—Hamburg, £53. 
Gibraltar, £50. Holland Amsterdam, £50 ; Rotterdam, £284 (telegraph 
wire). Jndia—Bombay, £28 ; Calcutta, £22. — Russia —Helsingfors, £30 ; 
Odessa, £1,000. South Africa—Cape Town, £66; Chinde, £1,060; 
Durban, £120; East London, £162. Straits Settlements—Penang, £16. 
West Indies—St. Lucia, £36 (including £22 telegraph wire) Total 
£3,322 against £9,295 for the corresponding week (July 29 to Aug. 5) 
last year. 


Applebys Handbook of Machinery.—We have received from 
Messrs. Jessop and Appleby Bros.(Leicester and London) (Limited), 
а copy of Section II. of Mr. C. J. Appleby's Illustrated Handbook 
of Machinery.” This section is devoted to hoisting machinery, in- 
cluding winding engines, hydraulic, steam, electrical and hand 


cranes, winches, jacks and other lifting appliances. Although a 
trade publication, the book is more than a mere catalogue and price- 
list. It contains data as to the cost of working, motive power 
required, &c., and some useful hints as to the types of machinery 
best adapted for different purposes. The book is well printed on 
good paper, and takes a handy shape. The book is on sale, price 
3s. 64. 


Cassier's Magazine.—The August issue of this magazine is a 
special marine number. There are in all 17 well-written, copiously 
and artistically illustrated articles dealing with the design and 
building of warships, torpedo boats and shallow river steamers, 
&c., boiler practice, submarine navigation, &c. 

“The Journal."—Part 130 of the Journal of the Institution of 
Electrical Engineers is now ready, and contains a full report of the 
Discussion on Mr. J. S. Raworth's Paper on ‘‘ The Generation of 
Electrical Energy for Tramways," the Papers on the *' Disturbance 
of Submarine Cable Working by, Electric Traction," by Mr. A. P. 
Trotter, M. I. E. E., and Dynamos,” by Mr. W. M. Mordey, 
M. I. E. E, together with the discussions thereon. 


Acton.—A communication from Edmundson's Electricity Cor- 
poration offering to take a transfer of the Council's Provisional 
Order has been referred to the Work's Committee for consideration 
and report. 

Alderley Edge.— The District Council have completed the agree- 
ment with the Alderley Edge Electric Lighting Company, for the 
transfer of the Council's Provisional Order for the district. 

Asylum Lighting.—The Metropolitan Asylums Board have 
decided to invite tenders for the electric lighting of the additional 
staff block in course of erection at the North-Western Hospital in 
accordance with Prof. Ayrton's specification. 

The managers of the Montrose Royal Lunatic Asylum, Infirmary 
and Dispensary have decided to introduce the electrie light at their 
new wing for private patients at a cost of £1,905. 

Belfast.—Following the example of the Evening Telegraph, the 
proprietors of the Ulster Echo have decided to put in electric 
motors for working their printing machinery. Current is to be 
taken from the Corporation mains. 

Bermondsey (London).—A lengthy report from the Electric 
Lighting Committee, recommending the erection of electricity 
works in the district, was considered at the last meeting of the 
Vestry. A continuous-current system of supply was recommended, 
and that mains be laid in Dockhead (from Niell-street to Jamaica- 
road), Jamaica-road, Bermondsey Wall, Mill-street, Spa-road (from 
Grange-road to Neckinger-road), and Bermondsey New-road. The 
site suggested for the generating station was a portion of the Vestry 
depót. The total initial capital outlay was estimated at £15,635, 
and the annual surplus, after meeting all charges, was figured out 
at £588. The proposal to establish a dust destructor in connection 
with the generating station has been abandoned. The Committee 
further recommended the Vestry to apply for a Provisional Order. 
The report was received, and will be considered at an early meeting. 


Bermuda-Jamaica Cables.—In the House of Commons on 
Wednesday Mr. Hanbury moved that the contract, dated Aug. 2, 
1897, entered into by the Treasury with the Halifax and Ber- 
mudas Cable Company for the construction, laying and main- 
tenance of a submarine cable between Bermuda and Jamaica be 
approved. 

Burnley.—The accounts presented by the borough electrical 
engineer (Mr. W. R. Wright) to the Electricity Committee for the 
year ended March last show total receipts from the sale of current, 
meter rents, &c.,| £3,746. 19s. 9d., and an expenditure of 
£1,663. 13s. 2d., or a gross profit of £2,083. 6s. 7d. £1,370. 14s. 3d. 
is apportioned to meet the sinking fund, and £600 is transferred 
to reserve, leaving a net profit carried forward to the borough fund 
of £112. 12s. 4d. During the year telephonic fire alarms and fire- 
men's calls have been installed. The Committee recommend the 
Council to seek powers for borrowing £20,000 for extensions, 
including the cost of changing the system from 210 to 460 volts, 
and the cost of additional mains and extending the electricity supply 
station. The lamp connections in April, 1896, were 10,009, and in 
March, 1897, 12,722. The station plant has a total capacity of 334 
kilowatts. At the meeting of the Council on Wednesday the 
recommendations of the Committee were agreed to. 

Cannock.—A special meeting of the District Council is to be held 
for the purpose of considering the advisability of applying for a 
Provisional Order, and also of purcliasing the gas works. 

Cheltenham.—The borough electrical engineer (Mr. Hamilton 
Kilgour) has reported that there is at present an equivalent of 
10,500 8-c.p. lamps connected to the mains, and 1,050 more will 
shortly be added ; 55 arcs are in use for street lighting, and an 
additional 68 and 30 incandescents are to be connected. The pro- 
posed establishment of arc lighting in Lansdown-place and Queen’s- 


road will complete the lighting by arcs of the main thoroughfare 


from the Midland Station to the town. Mr. Kilgour submits alter- 
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native estimates for this work, (a) providing 29 ordinary lamp- 
pillars and (b) providing four ordinary lamp-pillars and 25 arches 
of the kffid used in the Promenade lighting. The estimated cost 
of the first scheme would be £1,510, and of the second £1,970. 
The latter would provide a finer display, but in view of the extra 
cost Mr. Kilgour recommended the first scheme. Mr. Kilgour 
further reports that extensions will be necessary for the coming 
winter. "Transformers estimated to cost £270 would be required 
for the winter load at three sub-stations. Extensions at the works 
would include condensing plant, which should be of such magnitude 
as to obviate the necessity for further extensions for а considerable 
time, and would cost £6,600. The building extension would cost 
roughly about £3,000. He recommended that a new steam alternator 
be ordered from Messrs. Siemens Bros., and that two new boilers 
be obtained from Messrs. Babcock and Wilcox at a cost of £1,260. 
The Lighting Committee have approved the suggestions and recom- 
mendations of Mr. Kilgour, and that application be made to the 
Local Government Board for sanction to borrow the sum of £13,200. 
The salary of the chief assistant engineer (Mr. H. E. Soper) has 
been increased to £150 per annum. 


Chesterton (Staffs).—The Parish Council propose to call a public 
meeting fur the purpose of considering a suggested electric lighting 
scheme for the parish at an estimated outlay of £6,800. 


Country House Lighting.— Owing to the success of the electric 
light at Murthly Castle, Mr. Steuart Fotheringham has decided to 
introduce it at Fotheringham House, Forfar. Mr. Graeme Whitelaw 
has also decided to adopt electric lighting at Strathallan Castle. 
Water power from the river Machany is to be utilised in the gene- 
ration of current in the latter case, and the installation is being 
carried out by Mr. R. F. Yorke. 


Croydon.—The Town Council have decided to apply to the 
Local Government for sanction to borrow £1,000 for electric light 
extension purposes. The contract with the British Thomson- 
Houston Company for maintaining and working the electricity 
station will expire on March 24 next, after which date the Council 
propose to take over the station. The chairman of the Electric 

ighting Sub-committee (Ald. Miller) stated at the last meeting of 
the Council that he estimated that at the end of March they would 
have the equivalent of 14,600 8-c.p. lamps connected. At present 
they had 12,000, and the number applied for during the present 
year avemged 200 per week. At Christmas he thought they would 
have 15,000. Taking the smaller estimate, that would leave them 
a profit of £2,600, but he would put it at £2,000, and this would 
be iss profit, after paying the £1,000 penalty to the contractors, 
of £1,000. 


Docks Lighting.— The Bo'ness Harbour Commissioners have 
authorised their engineers (Mesars. T. Meek and Son) to prepare а 
specification and obtain tenders from several electrical engincering 
firms for electric lighting the harbour and docks. 


Edinburgh.—A part of this city was plunged into darkness 
shortly after twelve o’clock on Monday night. The sudden stoppage 
of the electric light caused some alarm at the electricity station, 
and no time was lost in endeavouring to discover the cause, which 
was, we understand, found to be the bursting of a water pipe in 
Prince’s-street. The result of the escape of so great a volume of 
water was that the wood pavement over a wide area was forced 
upwards to the extent of about 15in. One of the armoured cables 
running from the supply station in Dewar-place to the west end of 
Prince's-street was injured by the rush of water, the supply of cur- 
rent was consequently stopped, and the portion of the city served 
by these mains was, of course, immediately in darkness. The 
water was promptly turned off at the main, but in the meantime 
candles had to be procured to enable the mains superintendent 
(Mr. Fedden) and his staff to test for the fault, which was speedily 
set right, and the lighting resumed by the small hours of the 
morning. 

Hampstead (London).—The accounts of the Electricity Depart- 
ment of the Vestry for the 15 months from Christmas, 1895, to 
March 25, 1897, have been issued. The capital expenditure has 
increased during the period from £56,522 to £83,331. An overdraft 
of £22.771 will be met by a new loan. The profits amounted to 
£5,257. 128., equivalent to 6:3 per cent. on the capital. The net 
profit, after paying interest and sinking fund, was £1,900. The 
increase in the consumption of current for private lighting has been 
very marked, and has been at the rate of 334 per cent. during the 
period under review. 


Hartlepool.—A report on the electric lighting question was 
recently prepared by Prof. Kennedy for the Electrio Lighting 
Committee. The report, which recommended the erection of 
electricity supply works at a cost of about £30,000, was considered 
by the Town Council on Tuesday, when it was decided to apply to 
the Local Government Board for sanction to borrow the necessary 
money. The question of the erection of a dust destructor station 
in conjunction with the electricity works is being considered by the 
Health Committee. 
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Kingston-on-Thames.—Lieut.-Col. A. C. Smith, R.E., helda 


Local Government Board inquiry on Friday into the applies ов of 
the Town Council to borrow £20,000 for electric light extension 
purposes. The Town Clerk (Mr. H. A. Winser) said that there 
were two distinct matters involved in the present inquiry. One 
was the application for sanction to borrow £5,405. 158. 1d. to meet 
excess of expenditure on loans already granted, and the other was 
for a further loan of £14,242. 10s. for extensions, to which they 
wished to add £228. They hoped the Board would allow the sum 
of £207 paid to the architect of the existing buildings and 
£21 for alterations to bo added to the capital account and 
provided for out of the loan. Mr. A. H. Preece said that 
the mains were laid over a larger area than was originally contem- 
plated, and this accounted for most of the excess expenditure. . A 
sum had been provided to cover these items, but as they were 
unable at the time of the last inquiry to state clearly where they 
intended to put the mains, the amount was struck out. It was 
quite impossible to define the exact route, because they were bound 
to be guided by the number of consumers cropping up. The Inspector 
said the difficulty with the Board was that they did not wish to estab- 
lish a precedent under that section of the Public Health Act which 
distinctly forbade any fees being given to the borough surveyor. 
The borough electrical engineer (Mr. J. E. Edgcome), whois con- 
sulting engineer for the proposed extensions, submitted plans and 
details of the work. The extensions would carry them up to the 
end of 1898, and would provide for 6,000 additional 8.c.p. lamps. 
The present capacity of their station was 7,000 lamps, so that 
if the present application was granted it would practically double 
the capacity of the plant, and enable future extensions to be made at 
very much less proportionate cost. During the year there had been а 
considerable increase in revenue and in the number of lamps con- 
nected ; 567 lamps had been connected during the present year, and 
this brought them perilously near the limit of the capacity of the 
station. They had an application from the Royal County Theatre 
for 1,000 8-c.p. lamps, and as the whole of those lamps would 
frequently be burning together, it was imperative that the exten- 
sion of the plant should be proceeded with at once to meet the 
increased demand in the autumn. The deficit on the first year 
(omitting capital charges) was £587 ; in the next year the loss was 
£252 ; while last year there was a profit of £301. The borough 
surveyor and the Chairman of the Electric Light Committee also 
gave evidence, after which the inquiry closed. 


Leeds. The formal opening of the Leeds electric tramways was 
made on Thursday last, the section between Kirkstall and Round- 
hay being now complete. Three handsome new cars were used to 
convey a large party of guests invited by the Corporation to partici- 
pate in the inaugural proceedings. After the luncheon, which 
naturally followed, the Lord Mayor of Leeds declared the tramways 
open, and stated that £140,000 had been expended on the line from 

irkstall to Roundhay Park, but he looked forward with confidence 
to a handsome return on the capital expenditure in a very short 
time. He congratulated Messrs. Greenwood and Batley and 
Messrs. John Fowler and Co. upon the completion of the plant and 
engines to the promised time, which had enabled the Tramways 
Committee to fulfil their promise to open the line before Aug. 1. 
Mr. Councillor T. Hannam, Chairman of the Committee (who was 
congratulated upon his return to health after a long bout of sick- 
ness), referred to the arduous work which the Committee had had 
to perform, and the great pleasure which all the members felt at 
the successful issue of their labours. He agreed with the Lord 
Mayor’s estimate of the benefit which the tramways would prove 
to the city. It was a gigantic undertaking. They had practically 
laid 23 miles of new track in eleven months, and they now bi 
close upon 1,000 men upon the three or four sections of the city 
lines. He looked forward to the time when the City Council 
would give the Tramways Committee powers to have the electric 
systems over all the linesof the city. He pointed out that in their 
Act of Parliament this year the Council had provided for 24 miles 
of extensions, and he prophesied that within the next three or e 
years they would have added to what was already down 70 miles o 
track in the City of Leeds. Amongst the toasts drunk was the 
health of Dr. John Hopkinson, the Council's consulting engineer 
for the work. 


Liverpool —The report of the Tramways Committee, recom- 
mending the equipment of the Prince's Park-Dingle а | 
route on the overhead trolley system, came up for discussion at the 
meeting of the City Council on Wednesday. In moving the pe 
tion of the report, Sir A. Forwood said that, after consulting : 
leading authorities, the Committee had come to the conclusion 8 
electricity was the only proper motive power for their tramway 
and if the citzens did not object to tlie wires being overhead then 
the overhead olectric system was from every point of view the опе 
they should adopt. He next referred to the reporta of the Com 
mittee’s three consulting engineers, especially that of Mr. Pearson, 
who submitted figures of the comparative cost of the overhead an 
conduit systems. If electricity were adopted it would be e 
desirable to combine the electric lighting and traction plants; 
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would be very desirable to erect a large generating station, which 
would supply current for use both for the tramcars and for 
Electricity: would then be produced at the. 
very minimum cost, and Liverpool probably would be able to. 
sell electric current at such a price as would make the gas company 
look a little more carefully into the cost of their gas in Liverpool. 
He trusted that the tramway cars would be on the bogie system, - 
They were advised that the 
line must be on the girder system, and that they must adopt the 


lighting purposes. 


and with motors of at least 60 H. p. 


side flange, which would give а higher speed and also be safer for 
going round curves. The Committee were perfectly satisfied that 
the overhead system had been a success in the towns in wbich it 
had been installed, and, in order to give an object lesson to the 
people of Liverpool, they proposed to lay an experimental line on 
that system from St. George's Church to the Dingle and Prince's- 
park, at а cost not exceeding £50,000. This route had been 
selected because it was the only line that did not converge upon the 
inner circle. The Committee also recommended the appointment 
of а special engineer to undertake the carrying out of the work. 
After а long discussion the Committee's recommendations were 
agreed to. А Local Government Board inquiry will be held on 
Wednesday into the application of the Town Council to borrow 
further money for electric light extension purposes. 


Lord Kelvin and the Falls of Foyers.--On Wednesday a new 
factory of the British Aluminium Company was opened in Greenock, 
Lord Kelvin performing the opening ceremony. He alluded 
to the fact that the factory was established for carrying on а new 
branch of industry occasioned by the great development in the 
applications of electricity. The electric furnace which the British 
Aluminium Company was formed, amongst other things, to develop 
had already been turned to splendid account. Опе application of 
the furnace in Scotland was to be seen at the Falls of Foyers. 
That magnificent piece of work was the beginning of а 
scheme that would yet transform the whole social economy 
of districts like the Highlands of Scotland, where water 
abounded. He looked forward to the time when the Highlands 
would be re-peopled to some extent, not by cultivators of the soil, 
but by industrious artisans, doing the work which that scientific 
utilisation of water-power provided for them. It was only people 
at a distance who concerned themselves with the sentimental 
question as to what would become of the beautiful falls. He did 
not himself utter the aspiration that these falls might go on for ever 
in all their beauty. When the time came that every drop of water 
that now fell over the Falls to be used for the benefit of mankind, 
no man who thought of the good of the people would regret that 
the poner in the waterfall was developed for the general good. 
Until the factory they were now starting was opened, they had 
had to go abroad for the quasi-building stones, really carbon, with 
which the electric furnace of Foyers was lined. Now these were 
produced at Greenock. That, however, was a very small part of 


the work for which the factory. was destined. The walls of 


an electric furnace were only renewed every six months, and if 
that were all that was wanted there would not be much work for 
the factory. There were other demands of the electric furnace. 
The essential work of the factory was giving carbon and taking 
alumimium in virtue of the power supplied by the waterfall. For 
every ton of aluminium about a ton of carbon must be given, and 
this would take away a large amount of what the factory produced. 
The factory was the first in the British Dominions in which carbon 
was prepared in the proper shape for use in the electrical furnace. 
The proceedings were marked by considerable enthusiasm. 

Norwich and the Telephone.—A deputation of Norwich traders 
waited upon the Postmaster-General last week to urge the cheapen- 
ing and extension of telephonic facilities in that city. After listening 
attentively to the views of the deputation the Postmaster-General 
intimated that the grievance of the Norwich traders was only a part 
of a large subject which required and was receiving the careful con- 
sideration of the Department. | 


Paddington (London).— The Paddington Vestry have invited 
the Marylebone Vestry to co-operate with them in a scheme for 
the electrico lighting of Edgware-road. 

Private Bill Legislation.—The Unopposed Bill Committee of 
the House of Lords have passed the Norwich Electric Tramways 
Company's Bill, which has already been sanctioned by the House 
of Commons. The Bill authorises the incorporation of the Norwich 
Electric Tramways Company, and the construction of over 16 miles 
of tramway. The Company are authorised to raise £240,000 by 
share capital, and £80,000 by the issue of debentures. 

Reduced Price for Current. —The Metropolitan Electric Supply 
Company have notitied consumers on their system that the price of 


current will be reduced from Jan. 1 next from 71d. to 6d. per unit. 


The County of London and Brush Provincial Company has just 
issued a circular showing the price at which electrical energy is now 
obtainable throughout, the parishes of St. Luke, Middlesex and St. 
James and St. John, Clerkenwell. From July 1, 1897, a sliding 
scale is fixed at 3d. per unit for all current for lighting and heating 
in excess of two hours' average daily consumption of the maximum 


15,838. 


demand, the first two hours being charged at 7d. per unit. For 
power purposes current is supplied at 2d. per unit for all used in 
excess of one hour's daily consumption of the maximum demand, 
this one hour's supply being charged at 6d. per unit. A table of 
prs for from two to twelve hours’ consumption for lighting, 
eating and power purposes accompanies the circular. 
. Reigate.—Now that the Town Council have obtained their 
Provisional Order, the Electric Lighting Committee wish to teke 
matters а step further, and at the last meeting the Council were 
recommended to put the provisions of the Order into force. After 
discussion it was decided to adjourn the question till the next 
meeting, so as to enable the Committee to obtain figures of the 
results of other municipal electricity undertakings. Mr. F. H. 
Medhurst has been requested to attend the next meeting in order 
to give councillors the benefit of his advice and experience. 


Stockton.—The Town Council have instructed thoir gas manager 
(Mr. Ford) to prepare a report on the most suitable electric supply 
system for the town and generally as to the cost of the erection of 
works, site of generating station, &. Mr. Ford has been 
authorised to consult an electrical expert. 

Train Lighting.— The Victorian Standing Committee on Rail- 
ways, who were recommended to expend. £20,000 in introducing 
the Pintsch gas system on the railways of the Colony, have decided 
to obtain further information as to the advisability of introducing 
electric light. One of the Committee (Mr. Merriman) considered 
the electric system of train lighting to be the safest, cheapest and 
most advantageous. 


Waterloo.—The Tramways Sub-committee, which was appointed 
to deal with the question of tramway communication in the district, 
recommends the District Council to await the further developments 
of electric traction likely soon to be made in, Liverpool and other 
large cities. At Wednesday's meeting Councillor Cookson said that 
it appeared probable that the residents of the Waterloo district 
would have to wait for two or three years for tramway communica- 
tion from Bootle and Seaforth. He thought they might shortly be 
in a position to invite tenders for the construction of a tramway. 
No delay should take place in putting the district into communica- 
tion with the Liverpool Overhead Railway and with Crosby. 


PATENT RECORD. 


i : 

A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. Снармам, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane; W.C , from whom any information on 
the subject may be obtained. | 


APPLICATIONS FOR PATENTS. 

NoTE.— he Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications, 
The names within parentheses are those of communicaters of inventions, or 
where complete specifications accompanies application an asterisk is sufizxed. 

June 50, 1897. 

15,560. M. Mercer. Manchester. Improvements in and relating to elec- 

trical bell-pushes. . - 

E. DELAHAYE., London. Improved electrical igniting apparatus 
for gas and petroleum engines. 

15,607. J. IuRAY. London. A method of effecting multiplex, telegraphic 

and gui iru communication, and apparatus for that purpose. 
(La Société Anonyme pour la Transmission de la Force par L'Elec- 
tricité, France.) 

15,609. J. W. Swan, London. Improvements in electrical switches.* 

15,623. K. Borz. London. Improved mouthpiece for telephones, speaking 
tubes and the like.* 

July 1, 1897. 

H. D. WEDLAKE and Н. M. FLETCHER. Cornwall. Improvements 
in screens used in connection with electric chronographs and 
other apparatus for ascertaining velocities. 

W. Barnes and W. Norris. London. Improvements in electrical 
igniting gear for gas and oil engines. 

C. A. HOLLSTEIN. London. Improvements in electric road cars. 

R. Happan. London. Improvements in electric arc lamps. 
(The Patent Verwerthungs Gesellshaft, Germany.) 

July 2, 1897. 

W. Н. Wuiresipz. Leeds. The electric stage wedge. 

C. OLIVER. London. Improvements in or relating to the feed 
mechanism of arc lamps. * i i | 

Е. Н. SOMERVILLE, Chelmsford. Improvements in the form of 

.. . the solid ends of stranded or other flexible electrical conductora. 

15,815. G. H. TERRELL. London. Improvements in enclosed arc lam ps. 

July 3, 1897. 

M. Patrono. Paris. Fluids dynamo-motor. 

Р. M. Justice. London. Improvements in or pertaining to 
multiplex printing telegraph systeme. (H. A. Rowland, United 
States.) 


15,603. 


15,656. 


15,712. 
15,719. 
15,721. 
15,762. 
15,771. 


15,785. 


15,830. 
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15,850. J. B. Brooxs and J. Нот. 


15,870. 


15,876. 
15,877. 
15,878. 


15,879 


15,903. 


Birmingham. Improvements in 
certain apparatus to be employed in connection with the electro- 
deposition of metals. | 

A. MÜLLER and Н. Tupor. London. 
trical propulsion of carriages and other vehicles, boats and the 
like, 

P. A. Newton. London. Improvements in writing telegraphs. 
(Leon O. McPherson, United States.)* 

L. CgREBOTANI and C. MORADELLI. London. Improved system 
for feeding electricity to motor cars.* 

J. WERTHEIMER, London. Improvements in or relating to appa- 
ratus for making observations by means of Róntgen or X-rays.* 

. W. J. S. BanszR-STARKEY. London, Improvements in and 

relating to plates for secondary batteries. 

А. D. Seton and J. L. DOBELL. London. 

connected with electric batteries. 


July 5, 1897. 


Improvements in or 


15,933. W. Mitts. London. Combined electric battery and head light.“ 


15,939. 


15,940. 


15,941. 
15,982. 


15,993. 
16,007. 
16,054. 


16,065. 
16,068. 


16,069. 
16,073. 


16,092. 


16,134, 
16,139. 


16,220. 


16,255. 


16,250. 
16,279. 
16,304. 


16,359. 
16,350. 
16,361. 
16,362. 
16,405. 
16,407. 


16,445 


16,447. 
16,488. 


E. A. JaAHNCKE, London. Improvements in the manufacture of 
protective coverings or envelopes for zinc plates of electric bat- 
teries and for other purposes. 

E. A. JAHNCKE. London. An improved liquid light trough or 
receptacle for use in connection with electric batteries and for 
other purposes, 

E. A. JAHNCKER. London. 
electric batteries. 

J. WALDTHAUSEN. London. Improvements relating to telephone 
transmitters and receivera and like apparatus. 


July 6, 1897. 
London. Improvements in or relating to 


Improvements in or connected with 


C. E. Soun, Junr. 
electric lighting. 
F. J. BoRLAND and E. MooRHovsE. Leeds. 

‘connected with electrical ceiling roses. 

Tue British TuHowsoN-HousroN Company, Lro. London. Im- 
provements in electric controllers, (A. F. Macdonald, United 
States.) 

F. GABRIEL and Н. ANGENAULT. London. Improvements in incan- 
descent electric lampe. 

S. H. HanRINGTON. London. Improvements relating to the con- 
struction of rails for electric railways and to bonds therefor.* 

L. W. PuLLEN. London. Improvements in electric batterien.“ 


E. OxLET. London. Improvements in safety switch apparatus 
for systems of electrical distribution.* 


Improvements in or 


T. G. HowpeN. London. Improvements relating to electric lamps 
for cycles, 
July 7, 1897. 
A. A. Pol LOR. Glasgow. Incandescent electric light decorations. 


C. D. Аве, London. Method and apparatus for electrical 
signalling by means of split or divided currents more particularly 
applicable to cable transmission. (La Société Industrielle des 
Telephones, France.) 


July 8, 1897. 
W. T. BELL. London. Improvements in electrically illuminated 
sigos, advertising mediums or the like. 
July 9, 1897. 
С. Јомак. London. Improvements in apparatus for administer- 


ing mist or vapour and electric baths for internal purification and 


for ventilating, heating and cooling purposes. (Nils. A. Renstrom, 
United States.)" 


Viscount E. P. ре FOUQUIER. 
gas and electricity. 

R. Woop. London. Improvements in electro-magnetic and 
dynamo-electric apparatus. 


Н. C. Gover and C. F. Pnocron. 
electrical tumbler switches.* 


. July 10, 1897. 

G. CHEFF8Y-JaMEs and Н. P, WARD. 
dynamo-electric machines. 

W. Тномзок (Baron Kelvin). 
instruments. 

E. W.JuNGNER. London. Improvements in or relating to accumu- 
lator plates for secondary batteries." | 

E. W. JUNGNER. London. Improvements in or relating to the 
electrodes of electric accumulators.* 

O. J. Lonag and A. MuinHEAD. London. 
to electric telegraphy. 
C. OnxsBv. London. 
lighting systems. 


Brussels. Automatie distributor of 


London. Improvements in 


Glasgow. Improved coil for electric 


Improvements relating 


Improvements in incandescent electric 


July 12, 1897. 

. Н. Brevis and J. Y. FLETCHER. Londou. Improvements in and 
relating to ineandescence electric lamp socketa and holders. 

T. ELLIOTT. London. 
for electrically signalling on railways. 
G. WestinaHousr, London. 


machines. (Date applied for under Patents, &c., Act, 1883, Sec. 
103, January 20, 1897, being date of application in United States). 


Improvements in the elec- | 


‚ 12,642. 


Sheffield. Improvement in 


Improvements in or relating to apparatus 


Improvements in cores for electric 


SPECIFICATIONS PUBLISHED. 
Nors.—All Specifications can now be obtained at the uniform price of 


1896. 


8d. each. 


9,667. 
13,080. 
13,688. 


Fox. Electric arc lamps. 
Lotz. Electric meters. 


Bonna, Le Rayer and Van Вевснем. Electrical apparatus for 
the treatment of air, gases and vapours. 


SixcLAIn and AITKEN. Central battery telephone exchange system 

HRINZZ RB. Phonographs. 

Dixon. Electrical counter. 

ILLINGWORTH and Ѕмгтн. Junction boxes for use in the distribu- 
tion of electricity. s 

Sigmens Bros, and Co., LTD. (Siemens and Halske.) Apparatus 
for controlling electrically actuated railway point apparatus. 

Jongs, Jones and KvNocH and Co., Lro. Electric arc lamps. 

RENDELL. Electric bells or signals. 

Briain. Magnetic compasses, 


BoaRDMAN. Means of attaching metal contacts in electrically con- 
trolled and other gas burners. | 


НОЕРЕХЕВ. Method for obtaining porous metals by electrolysis. 


JOHNSON (Hartman and Braun). Meter or apparatus for register 
ing the consumption of alternating electric current. 


Know es (de Thierry). Electric motor or dynamo-electric machine. 

McGeocu. Electrical ceiling roses, switches and the like. 

Hirst and FLETCHER. Holders for incandescence electric lamps, 
also applicable to the holding of the shades or reflectors thereof, 

Emmott. Electric regulator. 

1897. 

DeLÉRY. Electric insulators. 

BUCHHOLTZ and SPrEgs. Electric arc lamps. 

LıDDLE (Smythe). Phonographs. 

CRAVEN. Electrically-driven cranes. 

Овктт. Phonographs. 

SiEMENS Bros. and Co., LTD., and FORREST, 
signalling instrument. 

DEMEUsE. Means for supplying current to electric railway and 
tramway vehicles. 

РАЕНАМ. Contract fingers for eleetric controllers. (Date applied 
for under International Convention, Nov. 18, 1896.) 

LACHMANN. System of conductors for electric railways. 


14,064. 
15,072. 
15,677. 
16,373. 


16,445. 


16,476. 
16,566. 
16,608. 
16,644. 


17,671. 
18,220. 


18,564. 
18,580. 
18,632. 


21,236. 


4,064. 
4,487. 
8,439. 
10,755. 
10,767. 
12,0%. Self-locking electrical 


12,210. 


12,643. 


COMPANIES’ MEETINGS AND REPORTS. 


Anglo-American Telegraph Company, Limited. 


The half-yearly meeting of the members of this Company was held on 
Friday, at Winchester House, Old Broad-street, under the presidency of 
Sir Gerald FitzGerald, K.C.M.G. (Deputy-Chairman). 

The SECRETARY (Mr. T. H. Wells) having read the notice calling the 


meeting, 

The CHAIRMAN, after expressing regret at the absence of the Chairman 
of the Company (Mr. Francis A. Bevan) owing to illness, said: I think 1 
may consider myself fortunate in having, on the first occasion of my 
occupying the chair, to place before you accounts which show a continual 
improvement in the traffic receipts. This increase for the half.year 
under review, ended June 30, amounts to £5,955 as compared 
with the corresponding period of last year, and it is ап indication 
that both on this side and in America, there is a steady expansion 
of trade, which we hope will not be interfered with in consequence 
of the recent tariff legislation in the United States. I am happy 
to say there із no indication of this up to the present time, as ihe 
traffic receipts for July exceed those of the corresponding month of 1896 
by something like £1,000. Thie is satisfactory. There has been a decrease 
of £3,727 in the expenses. Of this £3,000 is due to the absence of repairs 
to any of our cables, and the remainder is owing to the care and economy 
with which our lines have been worked, and for both the increase in our 
receipts and the decrease in our expenses we are largely indebted to the 
exertions of our able staff. You will be glad to see that our ship “ Minia” 
has earned £8,455 against £2,400 during the same period of last year. 
This unusually large sum was earned by the Minia in repairing cables for 
another company. Our ship should have been employed, perhaps, in 
repairing our own 1880 and 1873 cables, the former broken in three places 
and the latter having a slight fault ; but holding as we do an interest of 
55 per cent in the pool, we are juat as much concerned to see our partners’ 
cables in good working order as our own. Therefore, having a larger 
number of cables than our partners we postponed mending our own, 1 
would like here to say that the repair of the Western Union cable in mid- 
Atlantic, in 2,500 fathoms of water, was effected in the shortest time on 
record, and we have received from the Company the expression of their 
high appreciation at the promptitude shown in the matter, and as 
economy in the new cable used for doing the work. As far as I can learn 
this is characteristic of Captain Trott's manner of conducting operations 
entrusted to him. Astoour own cables, I may say we have mended the fault 
in our 1880 cable near Newfoundland, and the ship is at present at Valencia 
repairing the second fault. In therepeira near Newfoundland we had to put 
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in more than 30 miles of new cable. Since I joined the Board I have given 
a great deal of time and attention to the business of the Company and its 
requirements, I see we have not only a large and valuable traffic of our 
own, but also a preponderating influence in the traffic of our partners, and 
if we are to preserve these traffics to the pool we must maintain the new 
cables in such a state of efficiency that we may carry not only our own 
traffic but that of our partners in case of interruption, so that none of it 
shall go to competing lines. I cannot shut my eyes to the fact which has 
been emphasized by my predecessors in the chair that the 1873 and 1874 
cables, which are of the same type as the 1869 cable, are old and not up to 
date, and that we may be called on at any time to replace one, or possibly 
both of them. Our ship Minia is also old, and it cannot be long before we 
shall have to procure a new опе. In these circumstances I cannot but empha- 
tically express my opinion, formed after mature consideration, that our 
renewal fund is not yet an adequate one, and that it will be wise on our part 
to strengthen it whenever we can do so out of extraneous profits. In the 
revenue account you will notice a donation, which when your Directors have 
thought it proper to contribute to the Sir John Pender Memorial Fund, 
another to the Prince of Wales’s Hospital Fund, and a third to the New- 
foundland Jubilee Fund. The auditors desire me to make known to the pro- 
prietors that, as auditors, they have no power to pass these items without 
your approval ; I hope that approval will be accorded (hear, hear). With 
reference to the law suit against the French Cable Company, our counsel 
in Paris writes that the P.Q. advocate has not yet filed his answer, and 
that udtil he has done to it is impossible to proceed with the case. 
J. am told that the P.Q. counsel has promised to file his answer 
after the long vacation. The reault of our operations during the half-year 
we are dealing with is an increase of 2s. 6d. per cent. in the dividend on 
the Ordinary stock, and an increase of 5s. per cent. in the dividend on 
the Preferred stock. In conclusion, I may say our prospects appear good. 
There has been a satisfactory increase of traffic in July, and when we meet 
next half-year we hope we shall have а good report to place before you. 
With these observations, I beg to move— 

* That the report and accounts, now submitted, be received and adopted." 

Mr. CHARLES BURT seconded the motion. 

Mr. FRY took exception to the appointment of Sir Gerald FitzGeraid as 
Deputy-Chairman on the ground that he had had no experience of business 
in the City, and that other Directors of the Company ought not to have 
been passed over. 

Mr. BURT regretted the personal remarks of Mr. Fry, and said Sir 
Gerald FitzGerald had been appointed Deputy-Chairman as noneof the other 
members of the Board were able to spare the time to discharge the duties 
of the post. If Mr. Fry would inquire west of Temple Bar he would find 
that Sir Gerald FitzGerald was well known. That gentleman had been 
Accountant-General to the Navy, had been in the War Office, and had also 
held high positions in Egypt and India, which was evidence that he was 
possessed of business ability and experience. 

Mr. BAKER supported Mr. Fry's remarks, and said that they required 
as Directors of the Company men who were known east of Temple Bar, and 
who could influence business in favour of the Company. 

Mr. R. Н, BENSON, who explained that he joined the Board at the end 
of last year, said he agreed that they required Directors who could influence 
business, and he had done what he could in that direction (hear, hear). He 
thought, however, that the converse of that was true, namely, that they 
required Directora who could prevent business slipping away. One of their 
beet customers was the Post Office, and, ав an old Government official, Sir 
Gerald FitzGerald would probably be able to exercise more influence there 
than therest of the Board put together. Colonial Governments were also 
among their customers, and it was important to stand well with them, and 
he thought Sir Gerald FitzGerald's training and experienoe would be of 
great service in connection with mattera that might arise between the 
Company and those governments. Speaking unprejudicially he considered 
their Deputy-Chairman as one of their most valuable Directors (hear, 
hear). | 

After further discussion, the motion was agreed to unanimously. 

The proceedings terminated with a vote of thanks to the Chairman. 


Chili Telephone Company (Limited), 


The ordinary general meeting of this Company was held at Winchester 
House yesterday, Mr. George Keith presiding. 

The SECRETARY (Mr. Edmund Petley) read the notice calling the 
meeting, the report of the Directors and statement of accounts being 
taken as read. 

The CHAIRMAN said: Gentlemen, in submitting the report and 
accounts for your approval I have very little to add to the information 
there given regarding the business of the Company during the past year. 
You will observe that the gross revenue amounts to $610,717, compared 
with $619,826 for the previous year, showing a decrease of $9,109, and 
that the total working expenses are $375,009, against $384,979, a decrease 
of $11,970. These decreases, coupled with the improved mean value of 
the dollar for the year, have led to an increase in the sterling value of the 
income in Chili, which amounts to £17,300, compared with £16,903 of 
the previous year, a gain of £397. The London expenses and charges remain 
much the same as usual, and the result of the year's working is a balance 
in favour of the revenue account of £12,320, which, after providing £3,361 
for the reserve, enables the Board to recommend the payment of a dividend 
for the year of 4 per cent., the same as for the previous year, and to increase 
the amount carried forward from £557 to 21,020. The result of the year's 
working has been very adversely affected by the depressed state of business 
generally in Chili. The decrease in the gross revenue is entirely due to a 
large falling off in our sales and labour business, which principally consists 
of the sale of electrical material. Our manager attributes the falling off 
of this business to the economies which have become general throughout 


the country, and to the competition of cheap German manufactured 
articles, which have lately come into the field. He also says that 
the commercial situation of the country during the past year 
has been far from satisfactory. Workmen and artisans have been 
thrown out of employment, agriculturists have suffered heavy losses, 
and importing business houses have seldom had a less favourable 
year. Under these circumstances it is encouraging to find that our 
telephone business, which is the real business of the Company, shows 
for the year a net increase of 155 subscribers, and of $8,629 in rentals. 
The decrease in the working expenses is also a satisfactory feature, for 
which we thank our manager and his staff. Hitherto the amounts spent 
in specially revising апа reconstructing the older parts of the property 
have been very heavy. During the past year there has been a considerable 
decrease in the expenditure, and we hope the present year may shown 
still further decrease, As regards extensions £3,316 have been spent in 
running and equipping new wires and lines, and in opening offices in several 
small towns, all of which add to the value of our property. You will also 
notice in the balance-sheet an item of £4,443 on account of the installation 
of the multiple switchboard, which I mentioned last year we had 
arranged to put in at Valparaiso. This work has only recently 
been completed, and as the past year has derived no benefit frotn 
it, the expenses incurred during the year have been carried to a works-in- 
pro account, and will be dealt with in the present year's accounts. 
The switchboard has been installed in new quartera in the central part of 
the town, and the expenses incurred in fitting up and leading the wires 
have considerably increased the cost of the installation. We are now in a 
position to give our subscribera а very improved service, and we look 
forward to an increase in our business. Our position as regards the oppo- 
sition people is much the same as last year, and we see no occasion to 
depart from the policy of devoting our whole attention to the service of 
the Government and our subscribers. As regards the present year, the 
fall in the price of nitrate and the financial difficulties of the native banks 
аге causing considerable commercial depression, and until the economieal 
situation improves we cannot hope for any great development in our 
business. The conversion of the currency seems to ber ed as com- 
plete and successful, and we may before long find a change for the better 
in the state of business generally. With these remarks I beg to move— ' 


“That the report of the Directors and the statement of accounts to 
March 31, 1897, now presented to this meeting, be approved and adopted. 


The Hon. HERBERT ALLSOPP seconded the resolution, which was 
carried unanimously, 

The CHAIRMAN then moved, and Mr. H. LIVESEY COLE seconded, 
the declaration of a dividend at the rate of 4s. per share. 

The motion having been agreed to, | 

The Hon. HERBERT ALLSOPP moved the re-election of Mr. Keith to 
his seat on the Board. 
. Dr. WALTER JOHNSON seconded the motion, which was carried. 

The auditor, Mr. Thomas A. Welton, having been re-appointed, а vote 
of thanks was passed to the Chairman, the Directors and staff, and the 
proceedings terminated. | 


Waterloo and City Railway Company. 


The seventh half-yearly general mceting of this Company was held 
yesterday (Thursday) at Waterloo Station, S.E., under the presidency of 
Mr. Wyndham S. Portal, Chairman of the Company. 

Mr. FRED. J. MACAULAY (the Secretary) read the notice convening 
the meeting. 

The CHAIRMAN said: Gentlemen, I assume you will take the report 
as read. My first business is to seal the register of shareholders. The 
number, you may like to know, is 669 members, compared with 600 in 
February of this усаг, and 586 this time last year. You will no doubt 
like to receive some information from me as to how matters stand at 
the present moment. The progress of the work generally has been of 
a most satisfactory character. The capital expenditure is well within 
our Parliamentary powers, The estimated amount of the past half- 
year was £87,700, but the actual amount reached has only been 
£80,079. If you turn to the accounts you will see that there ia a balance 
at the credit of capital account amounting to £71,594 at the close of the 
half-year, and the remaining call of £108,000 will bring up the totxl to 
the authorised amount of share capital, £540,000, which we shall need 
owing to our rate of expenditure. There is one very satisfactory feature 
to which I should like to refer, which is, that in no case have we had any 
calls in arrear, but every shareholder has paid up each of the four calls, 
which has been very greatly to our convenience in financing this under- 
taking. The accounts give very clearly the statement of the financial 
position of the Company. With regard to the works of the railway, and 
the terminal stations at Waterloo and in the City, I do not think I can do 
better than refer you to the remarks made by the engineeers, which are 
fully set out in the Directors’ report (see The Electrician, July 80, р. 466). 
I may just add by way of postcript, the engineer's report being only to 
July 15, that, as at present advised, up to the latest date the 
driving of both the running tunnels is now completed, and tbat the 
second part of the first instalment of the спа way materials having 
been delivered to the contractors, road laying has been commenced in 
both tunnels. We are in constant communication with the Central London 
Railway Company, and we have, as you know, entered into а contract with 
them in connection with the City station, the subways and so on. These 
arrangements I mentioned to you fully when I addressed you at the meeting 
in August last. We suffered some delay in consequence of certain pipes and 
other underground intricacies, especially in the City, but they have been 
overcome, and we have every reason to believe that this railway 
will be completed and handed over to the London and South-Western 
Railway Company ready for traffic before the end of the year. I do not 
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know that I have anything further to say, beyond, on behalf of the Board 
of Directors, congratulating you upon the state of your property generally, 
and upon its encouraging prospects under the management of the working 
Company, and I think that we may also congratulate our engineers, Mr. 
W. R. Galbraith and Prof. A. В. W. Kennedy, upon the results they have 
achieved up to the present time in carrying out this work, exceedingly 
difficult and scientific as it ia, and conducting it up to the present time, 
I may say with almost an entire freedom from accident of any maguitude. 
It reflects, I think, the very greatest credit upon the management and those 
immediately concerned in this excellent and most interesting undertaking. 
I shall be happy to answer any questions. I now beg to move the adoption 
of the report and statement of accounts, 

Lieut.-Col. Hon. Н. W. CAMPBELL seconded the resolution, and no 
questions being asked, it was at once put to the meeting and carried 
unanimously. 

Mr. PETER WATSON proposed a cordial vote of thanks to the Chair- 
man and Directors, and to Mr. F. J. Macaulay (the Secretary), for their 
attention to the affairs of the Company. : 

The resolution was seconded and agreed to, and 

The CHAIRMAN, in acknowledging the compliment, said that he antici- 
pated when he next addressed the shareholders that he would have to 
detain them for a longer period, for as the Company got older it grew in 
importance, and he had more interesting information to lay before the 
shareholders. | | | 

The proceedings then terminated. 


Edison and Swan United Electric Light Company 
| (Limited). 


The fourteenth ordinary general meeting of the shareholders was held at 
the Cannon-street Hotel on the 30th inst., under the presidency of Mr. 
James S. Forbes. 

The SECRETARY (Mr. H. Charles Gover) read the notice calliug the 
meeting. 

The CHAIRMAN, in moving the adoption of the report, stated that one 
of the difficulties of the position in а business where competition grew from 
day to day was the great advantage to & private trader in competition with 
a public company to know what the latter were doing, the private trader 
being, of course, as far as the company were concerned, in the dark. No 
doubt perfectly frank discussion of the details of the business, if they were 
on equal terms with their competitors, would be desirable, but it was not 
so under existing circumstances. He therefore thought that they must 
ask the shareholders for a considerable draft оп their confidence. It was 
for this reason that the report was so exceedingly bare in mere resulta. 
It showed that the profit and loss account left a balance of £34,850, and that 
after meeting the debenture interest, &c., there was £29,584 to be divided, 
and they recommended out of this that the shareholders should receive 4 
per cent. more dividend than in the corresponding period of the previous 
year. The dividend had hitherto been 5 per cent. per annum, and they 
now recommend a dividend for the past half-year at the rate of 6 per cent. 
per annum, making 5} per cent. for the past year. Concurrently with this 
additional dividend they would carry forward a larger balance — £8,493 as 
against £6,362 in the preceding year. It was not wise to divide up to 
the hilt, because they had just entered upon a larger business. During 
the yeir they had amalgamated with the Manchester Company. Under this 
amalgamation they paid a considerable sum of money in shares, and they had 
taken obligations on themselves in relation to the work of that company 
which were not sufficiently developed to enable them to form a very safe 
opinion upon what the outcrop might be. They had every reason, from 
merely a financial point of view, to believe that the bargain would turn out 
a pretty good one, but if the mere trading account of the Manchester 
Company should turn out less favourable than their own, there were 
certain indirect benefits arising from that arrangement which would com- 
pensate this Company. The factory at Broadheath and other effecta of the 
Manchester Company had been taken over, as well as their interest in the 
Altrincham Electric Supply Company. That was a light supplying company 
in reapect of which £24,000 had been invested, but it had been in operation 
too short a time to tell what the reault might be, although they had every 
reason to believe that it would be profitable. The £100,000 of 
44 per cent. Debenture stock had been redeemed, in accordance 
with the resolution passed at the meeting on November 24 last. 
This stock had been a first charge on their undertaking. Taking up 
the Manchester Company, extending their business very rapidly, and 
having competition around them, which grew every year in severity, 
it was necessary to broaden their base, and to do a larger business than 
when they were more or less monopolists with the lamp in order that they 
might realixe upon a larger business the same measure of profit which they 
derived when they were protected. It was obvious that the broader their 
base the more they could stand the depreciated selling price of the lamp, 
because so large a proportion of the expenses of the business was in fixed 
charges, apart from mere materials or wages. A great deal of the compe- 
tition they had to meet with after the expiration of the patents came from 
people who were attracted by the lower price at which they could buy 
German and other lamps. It might be gratifying to several present to 
hear that a great many of those people had ceased buying these cheap 
foreign lamps, and had returned to the Company's. The business 
of the Company during the past year, as they stated in the report, 
had been largely extended, and considerable additions to the shops 
and plant had been made. This had involved a certain extension 
of the capital and a great deal of anxiety on the pert of the 
Directors. If the turnover had been accompanied by a corresponding 
increase іа profits they would have had a much better story to tell, but, as 
he had said, their base was broadened. 
they had made £7,324 more profit. In the previous year they carried to 


' 


On the transactions of the year, 


the credit of profit and loss account £27,526, while this year the amount 
was £34,850. After explaining how this balance was dealt with, and 
pointing out that the increase he had mentioned of £7,324 had evabled 
them to pay their increased obligations in respect of their larger Debenture 
issue and an additional 4 per cent. dividend, and that they were also 
enabled to carry over a larger and therefore а eafer sum to the benefit of 
the coming year, he said they believed their business was go'ng on very 
safely, and they were taking measures daily to strengthen its foundations 
and extend it. With their £100,000 of 44 per cent. Debenture stock 
forming a first charge on them, they had been in an awkward position, 
and if they had needed money they would have had to create a 
second charge. What they did therefore was to redeem tbis £100,000 
of stock, as they had the power to do, and they had created £350,000 
of 4 per cent. stock, of which they had issued £200,000 partly 
to pay off the stock redeemed, leaving £90,000 available for preseut 
urposes, as far as they were foreseen, and a reserve by-and-bye in case of 
need of £150,000 of the stock, ranking the sume upon the undertaking, for 
future use. The £200,000 was issued at par, but probably when they 
thought the time had come for issuing the £150,000 in reserve they 
would be able to obtain more favourable terms for it. He concluded by 
moving the adoption of the report and accounts. 

The Earl of LICHFIELD seconded the motion, which was carried 
unanimously ; and the dividend recommended on the “A” shares, at the 
rate of 6 per cent. per annum for the half-year ended the 30th ult., making 
with the interim dividend 53 per cent. on the A share capital fer the 
year, was declared. 

The CHAIRMAN, in answer to questions by a shareholder, stated that 
the explanation of the larger amount standing against salaries, &c., on the 
debit side of the profit and loss account, was that they had absorbed th» 
business of the Manchester Company with their establishment. It seemed 
to him that the increase shown was very moderate. He was afraid that 
there had been some little delay in the delivery of material, but with a 
little patience and time he was convinced they would be able to remove 
every legitimate complaint on this ground. 

Resolutions were afterwards passed re-electing the retiring Directors, 
Mr. Forbes and the Earl of Lichfield ; and the Auditors, Mesers. Walton, 
Jones and Со. | i 

A vote of thanks to the Chairman and Directors terminated the 
proceedings. s 


NEW COMPANIES, STATUTORY RETURNS, &c. 


—— 


ELECTRICAL UNDERTAKINGS (LIMITED). — This Company was regis- 
tered on July 29, with a capital of £10,000, in £1 shares, to purchase, 
operate, manufacture, sell, assign and deal with any patenta, patent rights 
aud trade marks relating to electrical and mechanical devices, and to 
on the business of manufacturers and merchants. The first subscribers, 
with one share each, are: A. C. Colebrook Codd, W. J. Crozier, W. Digby, 
E. Gregg, A. E. Griesbach, Н. E. Hyde and A. Riding. Mr. John A. 
Barham is the first and sole Director. 

IMPROVED ELECTRO-PLATING COMPANY (LIMITED). —This Company 
was registered on July 28, with a capital of £20,000, in £1 shares, to enter 
into certain agreements, and to acquire British patent No. 20,554 (1894), 
and provisional patent No. 27,776 (1896), and to carry on the business of 
electro and general platers, electricians, engineers, &c. 

RANDALL TELEPHONE SYNDICATE (LIMITED).—This Company was 
registered on July 29, with a capital of £50,C00, in £1 shares, to purchase, 
prepare, use or otherwise deal in any materials, machinery, apparatus, 
tools, &c., required for or in connection with telephony, telegraphy or 
other means of communication. The firet subscribers, with one share each, 
are: J. L. Cooper, J. Perry, Н. J. Bethell, A. E. Seamer, W. P. Jennings, 
A. Hill and Н. Adams. 


SOUTH AFRICAN LIGHTING ASSOCIATION (LIMITED).—The annual 
return to June 22, has been filed. The capital is £60,000, io £10 shares. 
£10 per share has been called on 4,100, and £5 per share on the 
remaining 900. 

SPANISH TELEPHONE COMPANY (LIMITED).—The annual return to 
June 26, has been filed. The whole nominal capital of £16,000, in £10 
shares, has been taken up and issued as fully paid. 

SYNDICATE OF ELECTRICAL ENGINEERS (LIMITED).--The annual 
return to May 10, has been filed. The capital is £10,000, divided into 
1,900 Ordinary and 100 Founders’ shares of £5 each. 1,007 of the former 
and all the latter have been taken up, and the Founders’ shares have been 
issued as fully paid. £4 per share has been called оп the Ordinary. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate, 2 per cent: (May 13, 1897). Price of silver 
26}d. per oz. (Aug. 5). Consols (2] per cent.) 1134—113} for money, 
115,,—1135,5 for account; 24 per cent. 1051—106 (Aug. 5) Stock 
Exchange Settling Days ; Consols, Aug. 5: Stocks and Shares Continuation 
Days, Aug. 10 and 25; Ticket Days, Aug. 11 and 26; Pay Days, Aug 12 
and 27; Mining Share Carry-over Days, Aug. 9 and 24. 

BELFAST STREET TRAMWAYS COMPANY.—The report just issued of 
the Directors of this Company states that the question of the introduction 
of electric traction on the Company's lines has made no material progres 
since the last half-yearly report. 
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BRUSH ELECTRICAL ENGINEERING COMPANY (LIMITED).—In the 
Chancery Division on Saturday Mr. Justice Stirling made an order for 
the reduction of the capital of this Company from £750,000 to £660,000. 
Counsel stated that the ground of the present reduction was that capital 
had been lost to the extent of £90,000, or was unrepresented by available 
assets, and it was proposed to effect the reduction by making the nominal 
value of the Ordinary shares £2 instead of £5. There was no opposition 
to the petition. 


CAPE TOWN AND SUBURBAN ELECTRIC LIGHTING SYNDICATE 
(LIMITED).—The annual meetiog of this Syndicate was recently held at 
Cape Town. The net profit for tha year ended April 30 was £2,734. 5з., 
out of which a dividend at the rate of 7 per cent. was declared. In order 
to provide further working capital and discharge the existing liabilities 
of the Syndicate, the Directors have decided ‘to issue 2,000 of the reserve 
shares at 2£s. each. Mr. Ross Cotton has been appointed managing 
engineer of the Syndicate. 

CENTRAL LONDON RAILWAY COMPANY (LIMITED).—The ordinary 
general meeting of this Company was held on Wednesday, under the presi- 
dency of Mr. H. Tennant. In moving the adoption of the report the 
Chairman said that, with the exception of the question of Davies-street 
station there was nothing of ап unusual character to state to the 
shareholders. The expenditure during the half.year amounted to 
£338,894, and this, added to the amount previously expended, gave 
& total outlay to June 50 of £1,146,220. He was glad to be able 
to announce that terms had been arranged for the acquisition of 
the site of the Davies-street station. The requisite notices had 
been issued to tbe property owners, and as soon as possession had 
been obtained the necessary works would be started. The work of con- 
structing the tunnels was making satisfactory progress. The subways to 
the Bank station were being pressed on as fast as possible. The motion was 
adopted, and the payment of 5 per cent. interest on the paid-up capital of 
the Company was approved. 

CITY AND 8OUIH LONDON RAILWAY.—The traffic returns of this 
railway for the week ended Aug. 1 were £856, against £1,036 in the corre- 
sponding week of 1896, a decrease of £185. The total receipts for the 
half-year amount to £4,517, against £4,524 in the corresponding period 
of 1896, a decrease of £7. 

CITY OP LONDON ELECTRIC LIGHTING COMPANY (LIMITED).— The 
revenue return of this Company for the quarter ended June is as follows : 
Gross revenue from sale of current for public lighting, £3,155, against 
£3,189 in the corresponding period of last year ; private lighting, &c., 
£23,001, compared with £16,564 ; estimated revenue from other sources, 
£1,500, against £650, making a total of £27,656, against £20,403, an 
increase of £7,255. On June д0 there was an equivalent of 270,898 8-c.p. 
lamps connected, being an increase of 9,962 during the quarter, and an 
increase of 8,291 compared with the corresponding quarter of 1896. 


CUBA SUBMARINE TELEGRAPH COMPANY (LIMITED).—The Directors 
of this Company have declared a dividend at the rate of 8 per cent. per 
annum for the half-year to June 30. . 


DUBLIN AND LUCAN STEAM TRAMWAY COMPANY (LIMITED).—The 
Directors’ report states that the Company’s application to the Judicial 
Committee of the Irish Privy Council for sanction to equip their line elec- 
trically has been granted, and they hope to be shortly in a position to let 
the contract for the execution of the work. 

DUDLEY AND STOURBRIDGE STEAM TRAMWAYS COMPANY 
(LIMITED).— An extraordinary general meeting of this Company was held 
at Birmingham on Thursday last for the purpose of approving the agree- 
ment for the eale of the Company’s undertaking to the British Electric 
Traetion Company. Under the provisional agreement the Company 
undertook to sell their property to the British Electric Traction Company 
for £44,208. 15s., equivalent to £3. 15s. per share on the 11,789 shares 
issued, the purchase to take effect as from January 1 last, subject to reten- 
tion by the shareholders of a dividend of 23 per cent. already paid. 
The Chairman (Mr. G. Bagott), in proposing the confirmation of the agrce- 
ment, advised the shareholders to accept the arrangement recommended, 
as he believed it was the very best thing they could do. The local autho- 
rities appeared determined to bave electric traction, and the license for the 
use of steam only extended to 1902, when there would in all likelihood have 
to be a great change. Mr. Emile Garcke (manager of the British Electric 
Traction Company) said those connected with his Company had shown their 
bona fides by acquiring a very large block of shares in the Steam Tramways 
Company, and they had bought ata very much lower price than they would 
be bound to pay under the agreement now submitted. It was im- 
possible at present to enter into an unconditional contract for the 
purchase of the undertaking, inasmuch as the negotiations with the 
local authorities for an extended lease of the tramways were not com- 
pleted. On the expiry of the present lease the local authorities might 
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buy up the concern, and therefore it was not advisable for а new 
company to spend £70,000 or £80,000 in introducing electric traction, 
unless they had some, assurance that the term would be extended. 
The British Electric Traction Company had been in negotiation for the 
electrical equipment of several of the lines between Wolverhampton and 
Birmingham, and some of those negotiations were at the point of com- 
pletion. They were taking over from the Electric Construction Company 
the arrangement which that Company had with the South Staffordshire 
Tramways Company for the equipment of their existing steam lines, and 
they were also taking over at once the electrical lines between Darlaston 
and Walsall and Bloxwich. The line of the Dudley and Stourbridge Сош- 
pany joined that of the South Staffordshire Company at Dudley, and they 
hoped that some day they would be able to provide a continuous service 
of electric cars right over that district. The resolution was carried 
unanimously. | 

ELMORE'S AMERICAN AND CANADIAN PATENT COPPER DEPOSITING 
COMPANY (LIMITED).—The report of the Managing Director of this 
Com pany, for the year ended March 31, states that the working expenses 
amounted to £144. The income, including E15, brought forward, was £663, 
against £558 for the preceding year. The accounts show assets amount to 
£86,690, or £519 in excess of liabilities. A reduction of the figure at 
which the patents stand has been effected by ignoring the £70,000 deferred 
shares issued to the vendors, and which are well-known to be 
valueless, and by also reducing the nominal consideration given for 
the patents by the amount of priority shares due to the vendors, 
but which by mutual arrangement have not.yet been delivered. 
The patents now stand at £74,516, which was the amount of cash 
actually paid for them, but does not cancel the Company's liability 
in respect of the vendor's shares, The loan of £7,000 to the French 
Elmore Company has been liquidated. The total investments stand at 
£900, whilst the cash account has been increased by £7,831 from the 
investments realised and interest thereon, The report is, as usual, full of 
hopeful anticipations, and contains a scheme of amalgamation to work a 
new application of the Elmore process. 

GREAT NORTHERN RAILWAY COMPANY OF IRELAND.—The Directors 
announce in their annual report that the Bill for the construction of an 
electric tramway from Sutton round the Hill of Howth to Howth station, 
and for other purposes, has passed Committees of both Houses, and only 
awaits third reading in the Commons. The Company is opposing the 
application of the Dublin United Tramways Company for an Order in 
Council for the construction of a tramway from Dollymount to Sutton. 

W. T. HENLEY’S TELEGRAPH WORKS COMPANY (LIMITED).—The 
Directors of this Company have declared an interim dividend on the 
Ordinary shares for the half-year ended June 30 last at the rate of 6 per 
cent. per annum, апа on the Preference sharea for the same period at the 
rate of 7 per cent. per annum, both payable on Sept. 1. 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING COMPANY 
(LIMITED).—The Directors of this Company have declared a dividend at 
the rate of 8 per cent. per annum for the half-year ended June 30. The 
register of members and transfer books for the ordinary shares are closed 
from the 5th to the 12th inst. inclusive. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The accounts of this 
Company for the past half-year show an available balance of £15,410. The 
Directors recommend a dividend of 5 per cent. per annum on the Prefer- 
ence and 3 per cent. on the Ordinary shares, against 22 per cent. 
annum on the Ordinary shares for the corresponding period last year. The 
balance carried forward is £3,810, against £2,897. The traffic receipts for 
the weeked ended Ist inst. amounted to £1,655, against £1,357 in the 
corresponding week last year, an increase of £198. 

SANITAS COMPANY (LIMITED).—The Directors of this Company have 
declared an interim dividend of 10 per cent. per annum, payable Sept. 1. 

STOOK EXCHANGE NOTICE.—The Stock Exchange Committee have 
appointed Thuraday, the 12th inst., a special settling day in the further 
issue of 10, 000 A' shares (Nos. 89,262 to 99,261) of the Edison and Swan 
United Electric Light Company (Liinited).—A pplication has been made to 
the Committce to appoint a special settling day in and to grant a quotation 
to 14,470 Six Cent. Cumulative Preference shares, and also to appoint 
a special settling day in 10,575 Ordinary shares of the British Insulated 
Wire Company (Limited). 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company’s traffic receipts for the week ended July 30 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,417. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated traffic receipts of this Company for the half-month ended 
July 31 amounted to £1,965, compared with £1,924 in the corresponding 
period of 1896. 
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8.419 £b 5% . 6% Perpetual Preference ~ = ~ a= aa .. 154 16 1 16 8 1 6 РА 1 és es 
185,101 Btock 47 Do. v ree De — аә аз 141 159 lel 217 2 | May and November 141 140 
64,000 0 v/o} | Waterloo and City Ordinary (88 Recess 10 11 1 и 9 2 8 | June and December 10j ав 
27,00 10 8 Overhead Railway -m m a w mw 11 1 1? 12 2 6 0 | February & August a - 
25,00 Btock 4 Do. 6% Debent urs 110 из 110 113 811 6 | January and Jaly „ = - 


500 THE ELECTRICIAN, AUGUST 6, 1897. 
ELECTRICAL COMPANIES’ SHARE LIST. 


TELECRAPHS. 


14/0 | Anglo-Amerlca meque vc imn 55 $8 64 57 416 6 | Feb., May, Aug., Naa T T 
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BRUSH INDUCTOR ж 
ALTERNATOR 


(MORDEY'S PATENT). 


DURABILITY GUARANTEED. 
NO MOVING COIL WHATEVER, 
HIGH EFFICIENCY. 
PERFECT PARALLEL WORKING. > = Ge Eo ` 


The Leading Machine on the : 
Oentinent. 

Large Orders in hand for English 
Stations. 


Send for Lists 0 


THE BRUSH ELECTRICAL ENGINEERING CU., Ltd. 2 an re st, 
WESTERN ELECTRIC COMPANY, 


MANUFACTURERS OF 


 TELEPHONES, 


79, Coleman Street, London, E.C. 


Chicago, New Y ork, Antwerp, Paris and Berlin. 


Zw SOCIÉTÉ D'EXPLOITATION DES CABLES ÉLECTRIQUES 


(SYSTEM BERTHOUD, BOREL and CO., 
CORTAILLOD, SWITZERLAND. 


т т тт тт Т т Т т т. Т Т о.о. Т Т . ee 


PATENTED 


LEAD-COVERED CABLES 


MANUFACTURED FOR 
Special highly insulated CABLES for нип | TELEPHONE, TELEGRAPH, 
ELECTRIC LIGHT. 


As used at Vienna, Innsbruck, Lucerne, Vevey, 
Montreux, Cologne, Monaco, &с. 


Price 1s., post free Is. За. Annual Subscription, 128. Gd. post free, abroad 143 · 


“THE ENGINEERING MAGAZINE: " 


Àn American Monthly Periodical, having an extensive sale and containing юрау, оса critical articles on Electrical Engineering and Social 
Subjects by leading writer 
THE ENGINEERING MacazINE is profusely illustrated and forms a handsome six- о; volume. A complete Index to the Contents of the 
Magazine from the Commencement will be forwarded post free on request. 
European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd 
/— SALISBURY собит, FLY STREET, LONDON, к.с. 
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JJ Е нада лане m c DP 88 
THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
_CONNECTIONS. — 


ten TELEGRAPH COMPAN 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
А TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to оре „ „Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, aiso to Peru, Chiii, and other parts of South America ; and 

. to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 

Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (dupiicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 


By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Maniia. „„ A 


Telegrams should be sent from the Company's Stations— 
LONDON—II, OLD BROAD STREET, £.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, 8. W.; 206a, WINCHESTEB HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MAN OHESTER—20, Brown Street. LIVERPOOL—KI13, Exchange Buildings. 
GLASGOW —5, ROYAL BANK PLACE. 


COM PANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, келесо, Salonica, Smyrna, Ohio, 8 Oandia, Rettimo, Oanea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, Oo кшн, irises Ug pea ошм Santa Maura, Tinos, Andros, Zea, and 
e Gree 


This Company’s Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sectlons. 


cc 
ВШ" “NTT A ALA STR IN,” „ Erstere 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 60, Old Broad Street, R. O. By Order, GEORGE DRAPER, Scoretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct. Route to India and the 
Far East, 
BY SPHCLAL “WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 

INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES IN THE STRAITS SETTLE- 

MENTS, OHINA, MANILA, OOOHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
OALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES INK 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


Messages are accepted ab the Company's Offices— 
LONDON: 18, Old Broad Street, E.O, 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, EB. O. 
LIVERPOOL: African House, 6, Water Street. 


MANOHESTER: 60, Spring Gardens. 
Where receipts are given gratis for tho changes made and whence messages are sont direct by Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED ~ VLA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the '' Via.” 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 


application to the Company’s Stations or Head Offices, 18, Old Broad Street, London, Е.С, 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., Б.С. 


BROWNINC'S PRESERVATIVE ENAMEL PAINT, 


IN ANY OOLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. For SHIPS, STEAMERS, YACHTS (inside or outside), Амр 1 and Electric),. 
and for ALL PURPOGES where a hard and washable surface is essential. Has stood years of rough w 
THE INDESTRUCTIBLE PAINT resists the action of acids and alkalies. Invaluable for Iron сн кой. "Gas Tanks, &o 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, ĝo. 
BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION er damp Walls. ^ 


Prevents decay and makes perfectly Weatherproof Stone, Marble, Brick, Cement, Plaster, &o. The only solution used on OLEOPATRA’S NEBDLE 
which has been preserved by it 18 YEARS. 


E E THE PAINTS and the SOLUTION SECURED the HICNEST AWARDS at each of the EXNIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: '' WEATHERPROOF LONDON." 


we  — ÀÀ ET AE чө 


EPPS'S COCOAINE. Dunean Wallet and Co., 


EXPORT PROVISION MEROHANTS, 


OLEOPATRAD NEEDLE . . 
E" ШҮЙ 30Yu1 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) Shippers of Wines, Spirits, Teas, Ooffees. Co., in Bond. 
The choicest roasted nibs (broken up beans) of the natural Cocoa, 114, FENCHUROH STREET, LONDON, E. б. 
on being subjected to powerful hydraulic pressure, give forth their abr 
excess of oil, leaving for use a finely flavoured powder—“ Cocoaine,’ Special Arrangements made for supply of Telegraph Stations & Cable Steamers abroad 


Messrs. D. W. & Co. a to Eo and Bonded Stores to the CABLE STEAMERS 


a product which, when prepared with boili ter, has tl 
prep: oiling water, has the con- RIOUS STATIONS of the EASTERN, EASTERN 


sistence of tea, of which it is now, with many, beneficially taking of several Companies, 


the place. Its active principle being а ge entle nerve stimul: int, AND SOUTH AFR ICAN, 2 RASTER RN EXTENSION, AUST IA, 
supplies the needed energy without unduly exciting the system,— CHINA TELEGRAPH COMPANIES, and are prepared to execute orders on specially 
Sold only in labelled Tins, favourable terms on shortest notice. Telephone No. 502 Avenue. 


KIRKALDYS PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL. 
‚ LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN & CO., Mr. W. LUND, The: 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels. Agents at all the Principal Perts, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, "$^ GARFORD ST, LONDON, E. 


TELEGRAPHIC ADDRESS: KIRKALDY LONDON." 
Р 
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TER EASTERN « SOUTH APRICAN TELEGRAPH COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, luno, «= 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs :— 


SOUTH АРНІСА. 
CAPE COLONY. NATAL, 
ORANGE FREE STATE. TRANSVAAL. 


EAST COAST. 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM,’ | 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH, 
BATHURST (Gambia). BISSAO. : CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAN. 
ACCRA. 4 KOTONOU (Porto Novo). 
12008 FRIRCIER GABOON, 
» S. THOME. WHYDAH. 
BONNY. BENGUELLA. GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffa and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, Е.С. 
By order | 
Н. E. PLANK, Secretary, GEORGE DRAPER, Secretary, J. OAMBROOK, Secretary, 
Arnioan Dinmor TarLEonaeB Oompany. Eastern амр Bourn Arhicam TRLEGRAPB West Armidan TeLecuars ОомралиЕ. 
Company. 
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TIE mes SUBMARINE ТАРЕ COMPARY, Ln. 
THE WESTERN = BRAZILIAN TELEGRAPH (0., Lm. 


THE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Со, Ltd., 


— AND = 


THE WEST COAST OF AMERICA TELEGRAPH Oo., Ltd, 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira EMO а. ee ш ж шз ы: kes 
Саре Verde Islands—8t. Vincent 
90 L St. Iago = — = — 
Brasil—Pernambuco = . = — «ow 
» All other Stations — 
Uruguay— All Stations. «= — 


тайа de Loanda 
bBenguelo 


Argentine Republic—All Stations — 
Paraguay—All Stations ws ^. d ee ы cm 
Bolivia—All Stations .- = 
Ohili—All Station = = 
Peru—All Stations x 


000000 


Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” 
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Bv Оврев, 
RIOHABD OOLLETT, Secretary, 
Ввл27плАн Вовмавіне Тагжеварв Oo., Үтмонивтев Нопвв, Огр Ввоар STREET. 
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THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGCAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST ЪЕШАВІЕ ROUTES to ALL PARTS of the AMERICAS. 


The“ COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Sootia, connect with the Canadian Pacific Railway Telegraphs 
for all important places In Canada, from the Atlantio to the Pacific; the ONLY COMPANY having Lines in British Columbla. The “COMMERCIAL” Company's 
Cables landing in New York City and near Boston connect with its OWN SYSTEM of Land Lines, reaching all parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION *' VIA COMMERCIAL,” on све THE company’s GLOBE TRADE MARK FORMS. 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, E.C. FREDE. WARD, MANAGER IN ENGLAND. 
BARING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


| HEAD OFFICE: 253, BROADWAY, NEW YORK, U.S.A. 
JOHN W. MACKAY, PRESIDENT. GEO. G. WARD, VICE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, SECRETARY. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 196, Broadway, NEW YORK, U.S.A. 
THOS. Т. ECKERT, President and.General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The. LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for | 


ALL POINTS in MEXIOO and CENTRAL and SOUTH AMERIOA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of М essages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


“Via Western Union.” Temp charge) 


The Offices of the Company обо GRESHAM HOUSE, OLD BROAD STREET, LONDON, E. o. 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, Е.С. 2, NORTHUMBERLAND AVENUE, LONDON, W.C. | 1, PANMURE STREET, DUNDEE. 
21, ROYAL EXCHANGE, LONDON, E. C. A5, EXCHANGE BUILDINGS, LIVERPOOL. , GEORGE STREET, EDINBURGH. 
00, FENCHURCH STREET, LONDON, Е.С. BACKHALL CHAMBERS, BALDWIN ST., BRISTOL. | EXCHANGE BUILDINGS, LEITH. 
NGHAM HOUSE, ARUNDEL ST., STRAND, | 29, GORDON STREET, GLASGOW. 7, ROYAL EXCHANGE, BANK 8T., MANCHESTER. 
NDON, W.C. 10, FORSTBR SQUARE, BRADFORD. 1 SIDE, NEWCASTLE-ON.TYNE. 
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TELEPHONE Ко. 16,007. TELEGRAMS: “INDICES LONDON.” 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1860) 


Eteotrioal Auetloneers, Valuors, 


AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 


ITY OF CARLISLE. 


CENTBAL ELECTRIC LIGHTING STATION. 


The CORPORATION of CARLISLE invite TENDERS for the following work in 
connection with their Electric Lighting Station in Carlisle :— 
Contract No. 1.—BOILERS (LANCASHIRE) and MECHANICAL STOKERS. 
Contract No. 2.—ENGINES, DYNAMOS, CONDENSERS, PUMPS, &c., STEAM, 

EXHAUST, FEED and DRAIN PIPES. 
Contract No. 83.—STORAGE BATTERY. 
Contract No. 4.—Section A. SWITCHBOARD for amos and Feeders. 
Redon B. BOOSTERS and SWITCHBOARD for Batteries and 


sters. 
Contract No. 5.—ARC LAMPS and their Erection. 
Contract No. 6.—FEEDERS, MAINS, and ARC LAMP LEADS. 

In Contract No. 2 it is a condition that the Dynamo makers must have already 
constructed Dynamos of at least 100 units capacity. 

Copies of any of the Specifications, with Forms of Tender and General Conditions, 
can be obtained after Wednesday, the 28th inst., on payment of One Guinea for each 
(to be returned on receipt by the Corporation of a boná fide Tender), at the office 
of Mr. Henry C. Marks, City Surveyor, Fisher-street, Carlisle, or Dr. A. B. W. Ken- 
nedy, 17, Victoria-street, Westminster, London, S. W. 

The Corporation do not bind themselves to accept the lowest or any Tender. 

Tenders, on the prescribed form, enclosed separately, in sealed envelopes and 
marked Electric Lighting, Tender for Contract No. —,” must be delivered at the 
Office of the City Surveyor, Carlisle, not later than THURSDAY, the 19th day of 


August next. 
By order, 


A. H. COLLINOWOOD, Town Clerk. 
Town Clerk's Office, Carlisle, 21st July, 1897. 


WALLASEY ELECTRIC SUPPLY. 


TO ELECTRICAL ENGINEERS AND OTHERBS. 


The WALLASEY URBAN DISTRICT COUNCIL are prepared to receive TENDERS 
for the SUPPLY and DELIVERY of ALTERNATING CURRENT TRANSFORMERS, 

Coptes of the Specification may be obtained on application to the Engineer, Mr. 
J. H. Crowther, at his office, Great Float, near Birkenhead. 

Sealed Tenders, on the form provided for the p . addressed to the Chairman 
of the Gas, Water, and Electricity Committee, and endoreed '' Tender for Trans- 
formers,” to be left at my office, as below, not later than Four o'Clock in the after- 
noon, on THURSDAY, the 19th August, 1897. 

The Contractor will be required to enter into a bond, with approved sureties, for 
the due performance of the contract, which contract and bond will be prepared at 
the expense of the Contractor. 

The Council do not bind themselves to accept the lowest or any Tender. 


By order, 
J. J. BURNLEY, Clerk to the Council (pro tem). 


Public Offices, Church.street, 
Egremont, Cheebire, August 6th, 1897. 


BELFAST 


AST HARBOUR. 
. HLECTHIC LIGHTING. 

The BELFAST HARBOUR COMMISSIONERS are prepared to receive TENDERS 
for the SUPPLY of the undermentioned PLANT, or of portions thereof (which must 
be the very best of their respective kinds), in connection with the Extension of the 
Electric Lighting of the Quays at Belfast Haabour, viz. 

2 DYNAMOS. 
. 1 SWITCHBOARD. 
100 ARC LAMPS. 
100 TUBULAR MASTS. 
100 ISOLATING SWITCHES. 
MAINS AND JUNCTION BOXES. 

Delivery is to be made free into the Harbour Commissioners’ Store, which is in 
the immediate vicinity of the Donegall Quay. 

Copies of Outline Specification, Form of Tender, and any further information re- 
quired, may be obtained from the Harbour Engineer, Mr. G. F. L. Giles, to whose 
entire satisfaction the Plant must be supplied. 

Sealed Tenders to be addressed to the Secretary to the Belfast Harbour Commis- 
sioners, endorsed Tender for Electric Lighting Plant," and sent in on or before 
MONDAY, the 28rd August, 1897. 

The Commissioners do not bind themselves to accept the lowest or any Tender. 

W. A. CURRIE, Secretary. 


Harbour Office, Belfast, August 7th, 1897. 
CONSULTING ENGINEER (Westminster), holding im- 
V 


portant appointments, is prepared to receive a gentleman's son as P ATE 
PUPIL with a view to good position. Experience in office and on works. Premium 
about 800 guineas, according to ability. Particulars at interview only.—'' E. E.,“ 
Electrician Office, Salisbury-court, Fleet-street, Е.С. 


NOW READY, No. 11 of the 


AUTOMOTOR AND HORSELESS VEHICLE JOURNAL. 


Monthly, Illustrated, 6d.; post free, 7d.; Yearly 7s. 

No. 11 contains French Heavy Vehicle Trials, Paris-Dieppe Race and their 
Lessons, the New Automobile Club, the month's Motor News, Inventions, Law 
Reports, &c., &c. 

At W. H. Smith and Son's Bookstalls, usual Newsagents, or direct from 
F. KING & CO. Ltd., 62, St. Martin's Lane, London, W. G. 


2 Gold Medals. 


— %4 


ie: STANLEY *. Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. —— 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W. d. 
Telegrams, '' Turnstile London.” Telephone, 6518 


APPOINTMENTS VACANT. 
BOROUGH OF TORQUAY. 


ARC AND INCANDESCENT ELECTRIC LIGHTING. 
HIGH-TENSION ALTERNATING SYSTEM WITH RECTIFIERS. 


The TORQUAY TOWN COUNCIL require the services of (оу competent 
rsons to fill the following Appointments in connection with the Generating 
tation and Electric Lighting Installation of the Borough, viz. :— 

(1) ENGINEER-IN-CHARGE. 

(2) ENGINE DRIVER. 

(8) STOKER. 

(4) CLEANER AND ARC LAMP TRIMMER. 

(Б) JOINTER FOR HOUSE CONNECTIONS. 


Engine Driver and Stoker must have had experience with Willans engines and 
Babcock boilers respectively. 

Applicants must state age, salary or weer? required, and give full particulars of 
experience, and deliver their applications in writing, with copies of testimonials or 
references, to the undersigned not later than noon on MONDAY, 10th August, 1397, 
endorsed Engineer,” or as the case may 68 à 

gne 


FREDK. 8. HEX, Town Clerk. 
Town Hall, Torquay, July 31, 1897. 


GHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in “THE ELEC- 
TRICIAN " at the following low rates : 

Three Lines and Under z 18. 6d. 


Per Line After — ias he 6d. 
Nine Words to the Line. 


Cash must accompany all orders for advertisements inserted at these rates, 
or, f inserted, they will be charged at scale rate. 


SITUATIONS VACANT AND WANTED, &c. 
PRLECTRICITY.—Active young ENGINEER REQUIRED 


in London at once, who thoroughly understands accumulators and motors, for 
electric traction work.—State where previously employed, pay expected, and details 
of accumulator and motor experience, to 2576, E ician Office, Salisbury-court, 
Fleet.street, E.C. 


CLERK, for accounts department of electrical engineers. 
Preference given to one who has had experience in dissecting prime cost records 
and making up invoices from same.—Apply, stating age, salary expected, &c., to 
„W.,“ Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ELECTRICIAN (young) WANTED in meter testing depart- 
ment. —State age, experience, and salary required to CHAMBERLAIN & HOOK- 
HAM, Ltd., New Bartholomew-atreet, Birmingham. 


MAN required to look out orders and generally supervise 


Sales Department.—State fall particulars (in confidence) as to age, expertence 
and salary required, also where now employed, to M. S.,“ Electrician Office, 


Salisbury-court, Fleet-street, E.C. 


VACANCY for a PUPIL occurs in Larne Electricity Works. 
Write to Manager, М. G. SMYTH, Larne, Co. Antrim. 


A DVERTISER, with practical knowledge, wishes for 
EMPLOYMENT. Willing to invest £200.—4572, Electrician Office, Salisbury- 
court, Fleet-street, Е.С. 


ELECTRICIAN, used to oil gas and steam engines, good 
wireman and able to estimate, wishes for EMPLOYMENT. No objection to 
going abroad. — 9574, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


DOU LTON «CO,, 


MANUFACTURERS OF 


LUMBAGO (JRUCIBLES 


FOR MELTING 
Brass, Oopper, 

Malleable Iron, 
Steel, Antimony, 
Gold, Silver, &c. 


aß 


Depots: 
LIVERPOOL, MANCHESTER, 
BIRMINCHAM, 
ST. HELENS, LANCS., and PARIS. 


хх. 
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TECHNICAL CLASSES. 


KING’S COLLEGE, LONDON. 


ENGINEERING, ARCHITECTURE, AND APPLIED SCIENCE DIVISION OF 
THE FACULTY OF SCIENCE, 


MICHAEL MAS TERM COMMENCES THURSDAY, SEPTEMBER 30. 


The full Curriculum for the College Associateship in Mechanical, Civil or Elec- 
trical Engineering, Architecture, Chemical Manufactures and Metallurgy extends 
over a period of three years. A shorter course of two years qualifies for the Certifi- 
cate of Engineering. 

The Siemens Electrical Laboratory (founded by Lady Siemens) and the Mechanical 
Engineering Laboratory and Workshops, the Metallurgical Laboratory, and others. 
are fitted with all the necessary appliances for the most advanced practical and 
research work. 

PROFESSORS. 
MECHANICAL ENGINEERING, David 8. Capper, M.A., M.I.M.E. 
CIVIL ENGINEERING, Henry Robinson, M. Inst. C. E. 
ELECTRICAL ENGINEERING, J. Hopkinson, D.Sc., . R. S. 
NATURAL PHILOSOPHY, W. G. Adams, M A., D. Sc., F. R. S. 
ARCHITECTURE, Banister Fletcher, F. R. I. B. A. 
CHEMISTRY, J. M. Thomson, F. R. S. E., F. C. S. 
MATHEMATICS, W. Н. H. Hudson, M. A. 
METALLURGY, A. K. Huntington. 
GEOLOGY AND MINERALOGY, H. G. Seeley, F. R. S. 


Non- Matriculated Students, or those who, not wishing to attend the whole course 
are desirous of studying any particular subject, may attend any of the classes held 
on payment of the specified fees. 
EVENING CLASSES 

are held for Civil, Mechanical and Electrical Engineering, Workshop Practice, 
Architecture and Building Construction, Drawing, Metallurgy, Wood Carving, 
Mathematics, Physics, and all Science Subjects. 

For Prospectuses and all information apply to 


King's College, Strand, W.C. 


UNIYERSITY COLLEGE, LONDON. 


ENGINEERING AND ARCHITECTURAL DEPARTMENT, 
Assisted by Technical Education Board of London County Council and by the 
Carpenters' Conipany. 
SESSION 1897-8. 

THE COURSES OF INSTRUCTION IN MECHANICAL, CIVIL AND ELEC- 
TRICAL ENGINEERING AND ARCHITECTURE commence on OCTOBER 5th. 
They are arranged to cover periods of two and three years. 

Particulars of the Courses, of Entrance Scholarships, of the Matriculation 
Examination, and of the Fees, may be obtained from the Secretary. 

PROFESSORS :— 
Mechanical Engineering ...... T. Hudson Beare, M.I.C.E. 
Electrical Engineering J. A. Fleming, F. R. S. 
Civil Engineering L. F. Vernoa Harcourt, M.I.C.E. 
T. Roger Smith, b. R. I. B. A. 


THE SECRETARY, 


Walden ess 
S s ao G. Carey Foster, F. R. S. 
Genn „ W. Ramsay, F. R. S. 


Applied Mathematics K. Pearson, F. R. S. 
Economic Geology ............ T. G. Bonney, F. R. S. 


Mathematics.............- eee M. J. M. Hill, F.R.S. 


The new wing of the College, opened by H.R.H. the Duke of Connaught in May, 
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INSTRUMENTS, 
HATTON GARDEN, LONDON. 
| OATALOGUES FREE. 


44, 


BUSINESS FOR DISPOSAL. 
OR SALE, an old-established ELECTRICAL BUSINESS 


in the North. The works were specially erected a few years ago, and are well 
adapted for the trade. Practical electrical engineers, with capital, would find this 
a first-class opening.—Apply, in the first instance, to“ R. E. P., Electrician Office, 
Salisbury-court, Fleet-street, E.C. 
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WANTED, and FOR SALE. 
DIRECT-COUPLED ENGINE and ALTERNATOR 


WANTED ON HIRE, for about three months, at Central Station near 
London, 75 or 100 units, 2,000 volts, 100 alternations,—Particulars and price to 2570, 
Electrician Office, Salisbury-court, Fleet-street, Е.С. 


LECTRIC WELDING PLANT REQUIRED.—Particulars 


can be obtained from W. MACKIE, 77, Turnmill-street, London, Е.С. 


р: AMO, compound-wound, by Anglo-American Brush 
Electric Light Corporation, 90 amps., 110 volts, 840 revs., for about 150 
lamps of 16 c.-p., and several other Dynamos and Alternators by first-class makers, 
FOR SALE CHEAP.—WILLIAMS AND SON, South Bermondsey Station, London. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, E. C. N.B.— 


FFERS WANTED. Cloth and Leather-bound Volumes, 

Engineer 186t-67, Engineering“ 1882-83, 84-85, ‘‘Mechanical World" 

1882-83-84, '' Electrical Review” 1883-84-85, ‘‘ Electrician” 1882-83-84-85.—DIxon, 
Imperial Buildings, Newcastle. 


ACCUMULATOR CHARGING.—O. Н. CATHCART 


and CO., having plaut pore. чуер. oe for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 


Hire for temporary qr ice € c Dorset-buildings, Salisbury- 
elephone No. 65,266. 


square, Fleet-street, E. C. 


56, RED LION STREET, 
CLERKENWELL, Е.С. 


Now made for 200-volt Circuit; Direct or Alternating. 


J. PITKIN, 


HOLDEN RECORDING VOLTMETER. 


NEW EDITION. NOW READY. Price, cloth, 2s. 6d. ; by post 2s. 104. 


SEASIDE WATERING PLACES. 


Describing 258 Holiday Resorts on our Coasts, the Channel Islands, and the Isle of 
Man, and enabling anyone to decide where t» go for the Holidays. 
Illustrated and with Map. 

LONDON : UPCOTT GILL, 170, Strand, W.C. 


Price 1d.] DAILY [Price 1d. 


TENDERS ano GONTRAGTS. 


The New London Daily Paper. 
Contains :— 


ALL THE CONTRACTS OF THE DAY. 
Including :— 
THE ELECTRICAL AND ENGINEERING 
REQUIREMENTS OF THE WORLD. 
Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publisher 


Subscriptions :—3 months, оз. 9d.; 6 months, 19s. 6d.; 12 months, 398. 
post free. Single Copies 1d., post free 13d. 


ADVERTISEMENT RATES ON APPLICATION. 


BOUVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, E.C. 
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TRANSFORMERS, SWITCHBOARDS, & ACCESSORIES 


ARC LAMP POSTS, ARC LAMP BRACKETS, &c., &c. 
All kinds of Electrical Apparatus. č 


DAVY ELECTRICAL CONSTRUCTION 


COMPANY, Ltd., 
Electrical and Mechanical Engineers. 


| DAVY ARG LAMPS 


Continuous and Alternating. 


Guaranteed the STEADIEST, BEST and CHEAPEST. 


HIGH EFFICIENCY. . TRADE ONLY. 


 Horsell Road Works, Ronald’s Road, 
E ier i London, N. 


West End Office—15, Victoria Street, Westminster, S. W. Telegrams: “ ARCAZON LONDON." 


Demy 8vo. Fully Illustrated. Price 6s., post free; Abroad, 6s. 6d. 


THE POTENTIOMETER AND ITS ADJUNCTS 


(A UNIVERSAL SYSTEM OF ELECTRICAL MEASUREMENT). 
Bx W. CLARK FISHER. 


Electrical testing may be said to have passed through two stages. First, that which may be called the elementary, in which first principles: 
were evolved ; secondly, the adaptation of the same to the needs of the telegraph and cable engineer. But with the advent of electric lighting 
and other undertakings, such testing might be said to have passed into the third or practical and commercial stage, where large quantities have to be 
dealt with, and where the old order of things changeth. The engineer or practical man demands that he shall be shown results quickly, plainly and 
accurately with a minimum of trouble, understanding, and consequently “Time,” and on that account prefers—like all good mechanics—to have one 
good instrument, which, once understood and easily manipulated, can be used iu а variety of ways to suit his needs — lt is to this fact undoubtedly 
that the “ Potentiometer " method of measurement owes ita popularity. Its accuracy is rarely, if ever, impugned. Measurements made by it are 
universally accepted amongst engineers, and it might be well termed a universal instrument in “ universal " use. 


Demy 8vo. Fully Illustrated. Price 58., post pe А atrou, 5s. 6d. 


LOCALISATION or FAULTS ін ELECTRIC LIGHT MAINS. 


By F. C. RAPHAEL. 
EXTRACT FROM PREFACE. 


“ Although the localisation of faults in telegraph cables has been dealt with fully in several handbooks and pocket-books, the treatment of faulty 
electric light and power cables has never been discussed in an equally comprehensive manner. Beyond a few short articles which have appeared in the 
technical journals from time to time, nothing has been written on the subject The conditions of the problems presented for solution are, however, 
very different iu the two cases : faults in telegraph ^ables are seldom localised before their resistance has become low compared with the resistance of 
the cable itself, while ia electric light work the contrary almost always obtains. This fact alone entirely changes the method of treatment required in 
the latter case, and it has been my endeavour, by dealing with the matter systematically, and as a separate subject, to adequately fill а gap which has 
hitherto existed in technical literature. Various methods of insulation testing during working have been collected and discussed, as these tests may be 
considered to belong to the subject I would particularly call attention to the method of testing the insulation resistance of a permanently earthed 
network, described in the book, as I think this method has not been used hitherto. Central station engineers would do well to study the chapter of 
Fault Signalling Networks The methods therein described (by means of which the test wires in the cables are used to signal at the station the district 
in which a fault has occurred) ought to be used more extensively, .. 5. II trust the arrangement of the proofs of formule will be appreciated 


by practical men who use this book. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


. “ITHE BLECTRICIAR " PRINTING AND PUBLISHING CO., Limited, 1, 2 and 8, Salisbury Court, Fleet Street, London. E. C. 
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and even in Engines of 80 I. H.P. a consumption of less than 1441. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
BILENCE and DURABILITY, owing to all brasses being in constant thrust. 
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DAVEY,PAXMAN & CO., Engineers, COLCHESTER. 


MAKERS of a GREAT VARIETY of STEAM ENGINES and BOILERS, 


snum eee: Steady Running Engines for Electric Lighting. 


in any emergency. 


PAXMAN’S PATENT 
AUTOMATIC EXPANSION GEAR 
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Paxman's Patent “Economical” Boiler, from " 
8 h.p. upwards. " 
This Boiler is one of the Best Steam Generators à it Tm . 
before the public, not only for Efficiency, but for ШШ = 3 555 
Economy and Durability. It contains particularly ^ Windsor" Vértlosl Cimpoi ао. with 5 combined 
good features and high qualities. made in all sizes. 
Catalogues and fall particulars, with Photos and Prices, post free on applicatien to 


DAVEY, PAXMAN d CO., Engineers, Colchester. 
LONDON OFFICE—78, QUEEN VICTORIA STREET, E.C. 


and 
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NOTES. 


Tux Institution of Electrical Engineers has now issued its 
revised set of wiring rules, and our readers will find them 
given in full in another column. It is just fifteen years since 
the Institution, then the Society of Telegraph Engineers and 
Electricians, issued its first set of recommended . Rules and 
Regulations for the Prevention of Fire Risks arising out of 
Electric Lighting.” These rules were short and to the point. 
They laid down principles rather than details. In 1889 it 
was decided that the development of the electric lighting 
industry rendered a revision of these rules necessary, and in 
April of that year a second edition was issued. It had been 
at first intended to issue the old_general rules brought up to 
date, followed by a revised version of the then existing 
Phenix Office regulations, which would provide the detail 
that was not included in the original suggestions, heading 
this latter portion ‘‘ Fire Office Rules.” Partly on account 
of this heading, and partly on account of the nature of 
the proposed modifications in the Phenix rules, the insur- 
ance companies could not come to an agreement with the 
committee of the Institution, so that the Institution issued itg 
revised version, adding details omitted in the first edition, the 
Phoenix retained its rules, and the other fire insurance com. 
panies drafted rules of their own. 


Ат the present moment, besides the new rules issued by the 
Institution and the regulations laid down by the various supply 
companies and municipalities, there are at least three sets of 
insurance companies' rules in force in England, viz., the 
Phoenix Company's, the Liverpool and London and Globe 
Company's, and a set of rules agreed upon by twenty-five of 


ihe other leading fire offices. If the Institution can induce 
these various authorities to accept the latest ** General Rules 
Recommended for Wiring for the Supply of Electrical Energy," 
it will have earned the thanks of all wiring contractors and 
consulting engineers. There are, however, radical differenees 
between the new Institution rules and all their predecessors, 
the most noteworthy perhaps being the cable specifications, 
апа the authorisation of interior conduits if the tubes forming 
the conduit are of incombustible material. The cable specifi- 
cations differ very much from those in all the other existing 
regulations, but since they have been determined by а com- 
mittee of most expert experts, the fire offices might well 
accept them in preference to their own. A definite regulation 
as to the use of “ flexible has been given, and the material 
has to submit to rather severe tests; this class of wire may, 
however, be then used in fittings, and not only when in sight, 
as laid down by Mr. Hearny. This latter restriction in the 
Pheenix regulations is, it is well known, frequently violated. 
ECCE 

Ir would be interesting to know how the constants and 
exponentials have been determined in the law given for 
the maximum permissible currents in conductors. Comparing 
the values in the table with those obtained experimentally by 
Мг. A. E. KeNNELLYv some years ago for insulated conductors 
enclosed in wooden casings, we note that the maximum 
currents allowed by the Institution rules are lower, although 
they are calculated to give a rise in temperature of 20°F. as 
against 18°F. allowed by Mr. KENNELLY. 


Ir will be seen that the drawn-in system is specifically 
recommended, and the precautions to be taken where con- 
ductors pass through walls practically restrict casing to 
surface work and beneath flooring. The systein of spacing 
insulating conductors away from the walls on the insulators, 
used so much abroad, is not admitted unless the conductors 


are mechanically protected throughout. 
— — 


Tur new rules contain many other points of interest, and 
we have but called attention to those which strike us as being 
the most noteworthy. The Institution Committee has cer- 
tainly succeeded in compiling the best set of house-wiring 
regulations we have yet seen, and their intrinsic merit should 


ensure general adoption. 


Tug answer which the PosrMASTER-GENERAL, and the 
Financial Secretary to the Treasury, have given to the tele- 
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graphists, sorters and postmen, has at least the merit of being 
precise and decisive. It makes some concessions as regards 
telegraphists of five years’ service; it promises some improve- 
ments in the period of holidays; creates some forty superior 
appointments at the central office, and explains away the 
sinister construction put upon the technical bar at £160. 
Before doing this, however, the memorandum explicitly 
concurs in the dictum of the Tweedmouth Commission, that 
£160 as a maximum is an adequate remuneration for the work 
performed by average telegraphists in London, and concludes 
with a pretty plain intimation that they will get no more. We 
are inclined to think that all reasonable persons inside and 
outside the Service will agree with this conclusion; and if it 
is not accepted by insiders the reasons will be rather 


of the kind amusingly, though extravagantly, enumerated. 


by the Newcastle Daily Chronicle in & leading article 
а few days ago, a sample of which we reprint elsewhere. 
£160 may be an adequate salary for skilled telegraphists 
in this country; but to tell them so in the same 
breath that sorters and ‘sorting clerks’’ are told the same 
thing is to court a flat contradiction. The general public 
cannot pretend to know the rights of this vexed question; but 
they know enough to see that pay which may be good enough 
for а “ sorter " or a sorting clerk (whatever that may be) 
18 not good enough for a telegraphist. Apparently the Depart- 
ment regards them all as of one class; and the unpractical 
suggestion of making their duties interchangeable on a large 
scale—excusable in a commission of strangers to the work— 
is here officially repeated as if it rested solely with the men 
themselves to become expert sorters and expert telegraphists 
at, pleasure! It is conceivable that telegraphists may be made 
useful as sorters, but it is simply impossible for sorters to 
become useful telegraphists, telegraphy, as everybody knows, 
having to be learnt young. 


d 


Siens are not wanting that the Bench and the Bar are 
beginning to regard with jealous eye the great gains of the 
expert witness. The most recent pronouncement is that of 
Mr. Justice VaucHan WILLIAMS, who delivered himself of the 
following vaticination at the Birmingham Assizes last week: 
“ He could not help thinking that they might some day adopt 
a plan such as was adopted in Austria, where, if parties wished 
for the opinion of an expert on any maiter concerning which 
scientific evidence was important, there was a roll of experts 
from which one might be appointed to make an examination, 
and then he was the one expert who gave evidence to the 
jury. . . ." The fact is, as has been frequently stated in 
these columns, there is nothing except the disinclination of 
the litigants to prevent some such plan from being at once 
adopted in this country. It is an age of gentle compulsion, 
and, as this most desirable reform does not receive the 
welcome it deserves at the hands of patent litigants and 
others, why not compulsorily transfer the grand army of 
experts from the witness box to the Bench, and transform it 


into a modest detachment numbering two at most? The 


only reason, apart from vested interests, why this alteration 
should not be made before the end of the century is the 
standard English reason that no generation must benefit by 


its own suggestions; if it were allowed to do so there would, 
of course, be a great increase in the number of proposals 
emanating from those who hope to reap some personal benefit 
therefrom, a state of things which no peace-loving politician 
could contemplate with equanimity. 


ollm 


Last week; just previous to his departure for America, 
Lord Kevin opened, at Greenock, the carbon works of the 
British Aluminium Company. This prosaic proceeding was, 
the reporters tell us, marked by considerable enthusiasm, 
and, if we may take Lord Krrviw's speech as a criterion, the 
imagination of the local stenographer did not, for once, run 
away with him. Referring to the electrical utilisation of the 
Falls of Foyer, Lord Kevin is reported to have said: That 
magnificent piece of work was the beginning of a scheme that 
would yet transform the whole social economy of districts 
like the Highlands of Scotland, where water abounded. He 
looked forward to the time when the Highlands would be 
re-peopled to some extent, not by the cultivators of the soil, 
but by industrious artisans, doing the work which that 
scientific utilisation of water-power provided for them. It 
was only people at a distance who concerned themselves with 
the sentimental question as to what would become of the 
beautiful Falls. He did not himself utter the aspiration that 
these Falls might go on for ever in all their beauty. When 
the time came for every drop of water that now fell over the 
Falls to be used for the benefit of mankind, no man who 
thought of the good of the people would regret that the power 
in the waterfalls was developed for the general good.“ 


— — 


Ir seems to us that these remarks of the venerated leader 
of the electrical profession are permeated by that spirit of 
subdued fanaticism characteristic of so many engineers. 
Except that the re-peopling of the Highlands by industrious 
artisans ” instead of by “ cultivators of the soil" would lead 
to larger engineering orders, we do not see how the algebraic 
sum of human happiness would be increased. And as for the 
water of the Falls of Foyers being used for the benefit of 
mankind " and the general good," we yould only remark 
that we had no idea that the shareholder., employés and 
customers of the British Aluminium Company were so 
numerous. There is also, it would seem, an underlying 
assumption that a worker in metals is a better man than a 
tiller of the soil, and that benefit connotes only material, 
pecuniary gain; otherwise there could be no possible cause 
for enthusiasm in the substitution of manufacturers for 
farmers at the expense, or largely at the expense, of 
some of the most health-giving scenery in the United 
Kingdom. Of course the day may come when, by reason of 
the exhaustion of the world’s coal supplies, every available 
fall of water and every available windy hill-top will be eagerly 
sought after for “ ће benefit of mankind,” aye and for its very 
existence. Until that day of doom arrives engineers would 
do well, from the point of view of mere policy, to assume 
a virtue even if they have it not, and show some outward 
respect for the tender susceptibilities of the sentimentalists 
who prefer a high waterfall to a long pipe line and the 
perfume of the pine to the smell of sulphuretted hydrogen. 
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Electric Haulage on Canals.—A Company has just been 
formed at Douai, with a capital of £68,000, to be known as the 
Société de Traction Électrique de Báteaux sur le Canal d'Aire 
etla Deule avec Extension jusqu'à l'Escaut. 


Chemical Nomenclature.—M M. Haller and Guyot recently 
presented’ to the Académie des Sciences what we have no 
doubt is a most interesting note on “Пе Tétraméthyldia- 
midodiphényldianthranoltétraméthylédiamidé Symétrique de 
l'Oxanthranol Correspondant.” 


Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 
Obidos— Parintins.............. ... Dec. 7,1896 ... — 
Zanzibar— Mombasa. July 13, 1897 — 
Cayenne — Рага ..................... July 22, 1897 — 
Cy prus—Latakia ...... July 23, 1897 — 
Aden—Zanzibar  .................. July 27, 1897 — 
Cape Town— Mossamedes Aug. 7, 1897 Aug. 10, 1897. 


Cable Communication with the River Plate.—The Western 
апа Brazilian Telegraph Company notify that the cables of 
the River Plate Telegraph Company (Limited) between Monte 
Video and Buenos Ayres, which have been closed by order of 
the Argentine Government for some months past, have now 
been reopened for all classes of traffic. 


Owens College, Victoria University, Manchester.— The en- 
gineering drawing office and the Whitworth engineering 
laboratory, which has been recently enlarged, will be opened 
on Tuesday, October 5. Some further particulars will be 
found in an advertisement elsewhere, and all other information 
can be had from Mr. Sydney Chaffers, Registrar. | 


Underground Cables in St. Louis.—The placing of telephone 
wires underground in St. Louis recently led to the largest 
telephone cable contract ever given in America, and probably 
in the world, amounting to 650,000ft. of cable, containing no 
less than 100,000,000ft. of No. 19 B. & S. copper wire and 
2,000,0001b. of lead. The cable will be of the usual paper- 
insulated type, and was ordered by the Bell Telephone Com- 

y of Missouri and the Kinlock Telephone Company from 
the Standard Underground Cable Company of Pittsburgh. 


British Association.— The electrical part of the programme 
of Section G includes a visit to the Niagara Power Works, and 
Papers by Prof. Ayrton on The Pacific Cable," by C. T. 
Hutchinson on Development of Traction Electric Plant," 
by J. L. W. Gill on ** new Method of Measuring Hysteresis 
in Iron," and a general discussion on electric power plants. 
There will also be Papers by J. Waldridy on Tendencies of 
Electric Tramway Systems in England,” by G. C. Cunning- 
ham on Montreal Electric Tramways,” and a general dis- 
cussion on electric traction. 

Fire in a Telephone Exchange.—The Elektrotechnische Zeit- 
schrift reports that a fire broke out on July 11, in the 
Stockholm Central Telephone Exchange, and did considerable 
damage to seven sections of the subscribers’ portion of the 
switchboard. Fortunately the prompt arrival of the fire 
brigade prevented the fire from spreading to the junction 
sections and so disorganising the service. Temporary connec- 
tions have been made with some stock 100-wire lead-covered 
cable and cabinet switchboards. . The fire broke out during a 
thunderstorm, but there seems some doubt as to whether it 
was caused by lightening or by contact with other electrical 
conductors. 


The Best Position for a Central Station and Feeding Points.— 


In the review of Dr. Louis Bell’s book on “ Electric Rail- 
roads," in our issue of July 23, the following passage occurs: 
* He also elucidates and illustrates the important principle 
ihat the best situation of the power station is at the centre of 
gravity of the load; or, in other words, that the sum of all 
the values of the electrical load at each point multiplied by 
its distance from the station should be zero, due regard being 
given to algebraic signs as to direction from the station. In 
this connection it may be useful to bear in mind the ingenious 
instruments designed by Helberger for determining the sections 
‘of conductors and proper position of feeding centres, by the 
mechanical manipulation of weights on wires and levers, an 
instrument based on the principles above enunciated." It has 
been pointed out to us that Mr. Francis Jehl published an 
article in the Flektrotechnische Zeitschrift (No. 81 of 1898), 


ireating the subject of the best position to give & central 
station in practically the same way as Dr. Bell has done. The 
article contains not only the conditions for & certain fall of 
potential, but also considers the case with conductors calcu- 
lated according to Lord Kelvin's law of economy. 

Electric Tramway in Siam.—‘‘ The only tramway company 
in Siam," says Mr. J. Barrett, in the Street Railway Journal, 
„is the Bangkok Tramways Company, which has been 
organised several years and is doing a very successful business. 
It began with horse cars, but now has as good an electrical 
equipment as most lines in America. When the system was 
changed from horses to electricity, the contract for dynamos, 
rolling stock and work of alteration was given to an American 
firm, who sent out a competent engineer to superintend it. 
From the very first day that the line was operated by electricity 
it has paid handsome dividends, never less than 8 or 10 per cent. 
and running up in one or two years to 15 or 18 per cent. per 
annum. The Siamese Government has been favourably disposed 
to the Company from its inception, and the king is a large 
stockholder. The Siamese people seem to have no prejudice 
whatever against this or other modern systems of rapid tran- 
sit, and crowd the cars at every trip. The line has been so 
prosperous that it is running all the cars possible. It has a 
single track, with switches about every quarter of a mile, 
the streets being too narrow for a double track. The road 
runs right away from the lower end of the city in the heart of 
the shipping interests to the Royal Palace, a distance of fully 
six miles, through the principal thoroughfare. . . ." 

The  Telegraphists.— The following is the concluding 
paragraph of а leading article in the Newcastle Daily Chronicle 
of Saturday last :— 

“With the male clerks driven into foreign employment, A female 
clerks tempted into matrimony just when they have become handy, it is 
not surprising that the business of the Department should be conducted as 
it is. During the past few years the development of South Africa has 
created a large demand for telegraphists, and we have no doubt that the 
deadlock is largely the consequence of the exodus that has occurred. Ав 
every expert's place is filled by а beginner it is easy to understand how 
errors arise, But the whole of the Post-Office's scheme is not compre- 
hended in driving male operators abroad and inveigling women into 
marriage. There remains a further beautiful system to be explained. The 
Department is at its wits' end for staff, and an operator requires some time to 
train. N ily, however, the more practice he receives the more rapidly, 
other things equal, he becomes competent. It might be imagined, there- 
fore, that the Post Office authorities would insist that beginners entering 
the service should devote as much of their time as possible to the study of 
telegraphy. The Post Office authorities insist upon precisely the reverse. 
The Post Office authorities, being short of telegraphists, and knowing that 
the more а learner is in the instrument room the more quickly will he 
become а competent operator, insist that he shall spend a large portion of 
his time in learning to sort lettera ! It is а telegraphist that they want, 
and they compel him to master the art of letter-sorting ! The upshot is 
that he becomes neither a telegraphist nor а letter-sorter ; and they and 
the public. are kept waiting. This is only one of a hundred facts which 
could be cited to show how absurd and how disastrous is the arrangement 
by which the Telegraph Department is administered by postal officials. If 
people want the telegraph service improved, they must demand, as the first 
and absolutely indispensable atep to reform, that the management of the 
Telegraph Department shall be placed in the hands of telegraphists who 
understand it." 

Carberundum.—Our Niagara Falls correspondent states that 
on Tuesday, July 27, Judge Buffiington, in the United States 
District Court for the Western District of Pennsylvania, ren- 
dered a decision in the somewhat famous case of the Cowles 
Electric Smelting and Aluminium Company of Lockport v. the 
Carborundum Company of Niagara Falls. The decision was in 
favour of the Carborundum Company, and removes the only 
doubt that has ever been cast upon the priority and validity of 
the patents used in the manufacture of carborundum. These 
patents were obtained by Mr. E. G. Acheson, who is president 
of the Carborundum Company of Niagara Falls. The decision 
is naturally very gratifying to Mr. Acheson and those asso- 
ciated with him in business. This case became celebrated, 
not only in the United States, but in Europe, and had the 
decision been given in favour of the Cowles it would have 
given them practical control of all metallurgical opera- 
tions in which electric furnaces are used, as the Cowles 
Company claimed the original rights on all furnaces. The suit 
was first entered in 1894, and the argument before Justice 
Buffington was begun on December 7, 1896. Over 1,400 
pages of expert testimony were taken in the case. It was the 
claim of Alfred H. Cowles that the electric furnace used was 
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his discovery, and that he had made carborundum in 1885. 
However, he did not himself know this until 1894, when 
specimens of carborundum were produced from the Boston 
museum. So great was the Cowles claim that the use of 
electric furnaces in electro-metallurgy was entirely covered. 
The suit asked for an injunction restraining the Carborundum 
Company from using the furnace. 


Niagara Extensions.—Our Niagara Falls correspondent 
states that rapid headway has been made in the work of 
extending the wheel-pit of the Niagara Falls Power Company. 
The work of excavating has been completed, and the pit is 
ready for arching and bricking. The steel framework of the 
power-house extension has also been placed in position. Ав 
extended the power-house provides for ten generators; five of 
the seven additional turbines and generators will be installed 
at once. Тһе new turbines and generators will be of the 
same capacity as those already at work. Several changes 
of importance have been made in the construction of 
the new section of the wheel-pit, all of which have been 
dictated by the experience with the first pit. The depth 
of the pit is 179ft., the average width being 20ft., which 
is increased at the top to make room for masonry walls Oft. 
wide. These walls are carried down to solid rock, the width 
between them being 21ft. In this new section of the pit all 
the penstock mouthpieces are built in the wall, whereas in the 
first section of the pit they were inserted after the wall was 
erected. In the old pit the girders are built right into the 
wall, but in the new pit they will be supported on castings 
built in the wall of the pit. Still another change is that 
to be made in supporting the turbines. The turbines now in 
place are supported on girders, but in the new installation the 
wheel-case and lower penstock elbows will have projecting ribs 
supporting them on castings, which supports will be bricked 
into the walls. All who have seen or read of the present 
installation will recall that current for exciting the fields of the 
generators is obtained from 200 kilowatt rotary transformers 
which stand at one end of the switchboard structure. In the 
new installation a change is to be made in this service, in that 
four small turbines will be placed in the wheel-pit to operate 
a like number of exciters, which will stand on the power-house 
floor. For all the present method has been found very 
serviceable, it is thought the change contemplated will be in 
the line of an improvement, inasmuch as it will give an entirely 
independent source of supply for the exciters. It may be stated 
that the changes made in the supports of the turbines were 
suggested by Dr. Coleman Sellers, who is chief engineer of 
the Niagara Falls Power Company. 


The Bournemouth Accident.—The following is the full text 
of Major Cardew’s report with regard to the recent fatal acci- 


dent at the Bournemouth electric supply station :— 

Str: I have the honour to report that, in accordance with your instruc- 
tions, I have inquired into the facts connected with the death of J. Morris, 
engine fitter's labourer, at the Bournemouth Electric Supply Station on 
the 6th inst. I attach an extract from a local newspaper giving a report 
of the proceedings at the coroner's inquest. The case appears to be quite 
simple, and in my opinion the death of the man was certainly 
directly due to electric shock. Оп the 6th inst. Morris was assist- 
ing Edward Sackman, a fitter by trade, putting in gas fittings. For 
this purpose it was necessary to drill holes in certain iron columns to 
which the gas brackets were to be fixed. These columns are of channel 
section, and stand slightly in front of the wall of the building to which the 
various switches and apparatus for regulating the electric power are fixed. 
The men had fixed one fitting and had nearly finished drilling a second 
column, when Sackman left work somewhat hurriedly just before the 
dinner hour, as he was troubled with toothache. He states that before 
leaving he told Morris to be careful not to accidentally touch any of 
the high.pressure apparatus. After dinner Morris started to drill another 
of these columns, which was adjacent to certain " synchronising switches.” 
These switches are so constructed as to expose the metal portions which 
are liable to be, and evidently at the time were, charged to high-pressure. 
They are, however, fixed at such a height that persons standing on the 
floor would not be liable to make contact with them, the lowest portion of 
metal exposed being at a height of 6ft. 6in. from the ground. The switches 
are operated by means of cords, and under ordinary conditions would 
be considered safe. Morris, however, had to work at sume height trom the 
fluor level, and for this purpose brought a short ladder and fixed it against 
the wall As he stood on this ladder his head was level with the switches, 
which were only 10in. distant from tle column. Morris started to drill 
from the back of the column, aud he must have tried to get his head in 
such a position as to see hia work, and thus have brought his right temple 
into contact with the upper portion of the switch while holding on to the 
metal of the column with his left hand. The current, which must have 
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passed through his brain, would under these circumstances, as the electric 
pressure was over 2,000 volts, have been sufficient to cause instant death. 
In this unfortunate case the fault appeare to me to be attributable chiefly 
to the carelessness of the man who lost his life. He had been for many years 
in the service of the Electric Supply Company,and had been often employed 
in work connected with the high-pressure supply, and without doubt 
was aware of the danger of touching any port iou of a high-pressure system. 
I must, hosever, point out that he was a man of imperfect education; 
that at the time he was engaged upon mechanical work totally unconnected 
with the electric supply ; and that his attention being occupied with his 
work, he may very poseibly have been entirely oblivious at the time of the 
fact that he was surrounded with danger of a peculiarly la ent and incom- 
prehensible nature. The engineer in charge at the time should, I consider, 
have carefully supervised the operations of this man whilst he was engaged 
on mechanical work in close proximity to high-pressure apparatns. The 
case, in fact, is very analogous to the fatal accident in Jauuary of last 
year to a workman iu a transforming chamber at Cheltenham, and my 
remarks on that case to some extent apply to this alao. It is also to be 
noted that tbe switch with which the man's head came into contact could 
have been easily discharzed without in avy way affecting the supply from 
the station; and as only one machine was running at the time, I consider 
that it was an overaight to have le't this switch charged. I would further 
remark that had a conspicuous “ Danger” warning been exhibited at these 
switches, it is almost inconceivable that Morris would have sacrificed 
his life. 

The Bermuda-Jamaica Cable.—The following is an abstract 
of a contract, dated August 2, 1897, entered into with the 
Halifax and Bermudas Cable Company, for tbe construction, 
laying and maintenance of a submarine cable between 
Bermuda and Jamaica. The Company undertakes to construct, 
submerge and work а cable between Bermuda, Turks’ Island 
and Jamaica. The shore ends of the cable are to be landed 
within the circle of the defences of the fortresses ; the cable is 
to be laid and opened for the transmission of messages within 
six months from the approval of the Agreement by the House 
of Commons, unless such period shall be extended by the 
Treasury. There is to be a continuous and satisfactory 
service over the telegraph lines of the Company at a rate of 
not less than 15 words a minute. All Government messages, 
whether Imperial or Colonial, will be transmitted in priority to 
all other messages at rates not exceeding one-half of those 
charged to the general public. The rate to the general public 
between the United Kingdom and Jamaica is not to exceed 38. 
a word. The annual subsidy is fixed at £8,000, and will be paid 
for 20 years. A three months’ interruption of service will not 
affect the subsidy, but a six months’ interruption will result in 
half pay. Upon a failure to repair after six months’ cessation 
of working, Her Majesty’s Government will be at liberty to 
take possession and to repair and work the cable, taking all 
receipts, or to hand over the line to a company. In case of 
war, rebellion or other emergency the Government may take 
possession of the cable and stations. A sum of £15,000 is to 
be exclusively appropriated and allocated to the cost of 
repairing the cable. In the Treasury Minute accompanying 
the Agreement it is stated that the object of the cable is the 
establishment of communication between the West Indian 
Colonies and the Mother Country by a line touching only at 
British possessions and under British control. Communication 
with the Colonies is at present in the hands of the West Indis 
and Panama Telegraph Company, who transmit their messages 
through the Cuba Submarine Company and the American 
land lines to the main Atlantic cables. This Company 18 
subsidised to the amount of £16,000 per annum by various 
West Indian Governments, but it has never received any 
subsidy from this country. In 1890 the Halifax and 
Bermudas Company completed the laying of a cable from 
Halifax to Bermuda, for which they receive a subsidy of 
£8,100 per annum from the British exchequer. It was 
of the original scheme under which this subsidy was gran 
that this cable should be continued to Jamacia, but the 
advertisement for tenders for the extended service was 
withdrawn. The urgent representation received by Her 
Majesty’s Government as to the expediency, on сошшегов 
as well as naval and military grounds, of the establishment of 
a more direct telegraphic route to the West Indies led to 
inquiries being made as to the terms upon which a connection 
between Bermuda and Jamacia could be obtained. Offers 
were received from the West India and Panama and Cubs 
Cable Company and the Halifax and Bermudas Cable Company. 
The offer of the latter was regarded as reasonable, and vas 
after some further negotiations accepted. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р'Агвк.] 


A New Cathode Radiation.—The focus tube has the dis- 
advantage that the radiation is given off from a surface of 
considerable size, and is not very intense per unit of 
‘area. R. W. Wood describes a method of producing X-rays 
from a bright blue arc between two minute balls of platinum 
in a very high vacuum. A very small bulb can be used, an 
inch or less in diameter, which yields a radiation intense 
enough to show the bones of the forearm distinctly, from a 
source about the size of a small pinhead. The intensity per 
unit of area is ten or twenty times that of the ordinary 
sources, but the total radiation has not yet been brought up to 
that attained by means of the ordinary platinum anti-cathode. 
The apparatus is shown in the diagrams. The electrodesare two 
platinum wires carrying small : 
platinum balls, about 1:5mm. 
in diameter, easily made by 
fusing the wire in the elec- 
tric arc (Fig. 1). Exhaustion 
is continued until the green 
luminescence due to the cath- 
ode rays is very pronounced. 
If now a suitable spark-gap is 
introduced into the outer 
circuit, the discharge passes 
between the balls in the shape 
of a minute and brilliant blue 
arc. From the surface of the 
anode ball X-rays are given Fis. 2 
off in great intensity. A large = 
Wimshurst machine is the best source of current. The anode 
ball is eaten away into a shallow crater, as shown in Fig. 2, 
which forms a striking analogy to the ordinary carbon arc. 
On suddenly reversing the current two intense yellow beams 
are shot out from the anode. This is probably due to the 
volatilisation of the newly deposited particles. 


Fia. 1. 


Diffraction of X-Rays.—When a fine copper wire 0:2mm. in 
diameter is fastened horizontally on the outside of the bulb 
opposite the balls, its shadow has & bright border on the side 
towards the radiating anode. To remove all chances of half- 
shadows the form of tube shown in Fig. 8 was adopted. 
A rectangular plate of platinum foil is * 
partially cut across with the point of a 
very sharp penknife; this makes a slit 
about 0°05mm. wide, with very uniform 
straight edges. The plate is soldered 
with gold to the wire carrying the cathode, = 
which is a short piece of thick platinum 
wire mounted parallel to the slit. The 
anode is of similar form, and 1s mounted 
on the movable rod, and the arc plays 
back and forth between the two cylindrical 
surfaces. Another method is to allow the 
cathode arc to play upon a horizontal and 
tightly stretched piece of platinum wire 0°05mm. in diameter, 
and it gives beautiful definition while it lasts; but, unfor- 
tunately, the discharge cuts the wire in 10 or 15 minutes. The 
author has designed a tube in which new wire can be continually 
fed to the arc, which he thinks can be better adapted to diffrac- 
tion work than the one with the slit. There seems to be very 
strong evidence that the rays do not pass by the edges of 
obstacles in rectilinear paths without suffering any change, 
although there remains a good deal of work to be done before 
any very definite statements as to just what happens can be 
made. 
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(Woop, Physical Review, July, 1897.] 


Loss in Dielectrics.—Richard Threlfall has continued his 
researches on the phenomena called by Arno “ dielectric 
hysteresis.” Unlike Arnò, he uses a mechanically rotated 
field. The question as to the presence or absence of dielectric 
hysteresis is not finally settled, but some interesting results 


are obtained. In two ebonite spheres, 0:7 and 1-5cm. in 
diameter respectively, the relation between the E.M.F. and 
the energy loss W was given by the equations W =0-03F.'®, 
and W =0:017Е.185 respectively. The difference of the coeff- 
cients in the two cases was probably owing to the action of 
the guard tube. A large number of experiments were made 
with a glass spheroid. The relation between potential differ- 
ence and angular deflection was examined in the three tubes 
—glass, mica and ebonite—at twelve points between О and 
6,000 volts. The experiments were repeated in two tubes, 
the glass being unvarnished, and were also performed both for 
varnished and unvarnished glass at high and at low frequency 
of field rotation. It was found that varnishing the glass, or 
varying the speed of rotation, or varying the guard tube, had 
absolutely no effect on the index of F, though, of course, the 
coefficient of F varied, according to the guard tube employed, 
owing to the screening inconsistencies. These experiments, 
more than any others, were relied upon in establishing the 
validity of the experimental method. As regards theoretical 
considerations, it appears from experiments on resin that the 
heterogeneity required by Maxwell’s theory to account for the 
observed dissipation of energy in clear resin spheres is, so far 
as is known, entirely absent. Attempts were made to pro- 
duce an artificial heterogeneous sphere by adding to paraffin 
so much graphite that it was just not sensibly conducting. 
The paraffin-graphite sphere experienced an energy loss 1:8 
times as great as the loss in the paraffin spheres. The most 
natural explanation appears after all to lie in some form of 
hysteresis, probably of the viscous kind. 
[THRELFALL, Ibid.]. 


Absorption of Electromagnetic Waves.—To disentangle the 
transmission and absorption effects on plates of electromag- 
netic waves Righi has made some simple but effective 
experiments with slabs of dielectric placed in front of a 
metallic mirror, as shown in the diagram (Fig. 4), where M is 
the metal plate, D the 
dielectric, and G a glass 
plate. Any variation of 
the sparks in the resonator 
consequent upon the inter- 
position of the dielectric 
slab must be due to ab- 
sorption in the latter. 


Sulphur, ebonite and | 
paraffin produce no altera- NT 
tion. Other substances Fic. 4. 


do, and the amount of 

absorption may be measured by the angle of rotation of 
the resonator sufficient to produce extinction. The trans- 
mission is 45 per cent. in plate glass Зет. thick, 76 per cent. 
in marble 5:4em. thick, 47 per cent. in deal with its fibres 
parallel to the electric component, 66 per cent. when they are 
perpendicular, and 29 per cent. when the two slabs are super- 
posed. The behaviour of the wood is especially interesting, 
since it produces an effect similar to that of a grating of wires 
parallel to its fibres, with the difference, however, that the 
absorption by the wood is not total, as it may be under certain 
conditions in the case of wire. 

(Riou, N. Cim., June.] 


Throttling in Cylindrical Wires.—Ernest Merritt extends the 
mathematical theory of the surface conduction of alternating 
currents by working out the equations for a cylindrical wire 
removed from all conductors far enough to preserve the 
symmetry of the field about its axis. The diagrams repre- 
senting the results are exceedingly interesting, especially as 
illustrating the “ anti- effective character of the core at certain 
frequencies, when the current in the centre flows is a direction 
opposite to that of the surface current. These results would 
be somewhat modified in magnetic materials, and it cannot be 
doubted that a study of the distribution of the current density 
in iron wires would be a valuable contribution to our know- 


ledge of magnetism. 
į Ж (Merritt, Ibid.] 
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The Induction Coil in "Practical Work. Including Rontgen 
X-Rays. By Lewis WRIGHT. (London and New York: Macmillan 
and Co.) 

This book forms a list of answers to a number of time-worn 
questions—questions which have been asked over and over 
again in the correspondence columns of technical journals. 

For many years the induction coil has been the first thing 
among electrical apparatus to attract the amateur experi- 
menter, and editorial desks have been inundated with letters of 
inquiry from those anxious to know something of that 
fascinating instrument. The amateur never goes to the text- 
book, for he would there find many technical paragraphs and 
а maze of general terms, but no dimensions and no directions 
for actual construction and work. Mr. Wright, who is also 
the author of some excellent books on practical optics, has now 
placed before us a well printed and clearly illustrated guide for 
all those who would learn something of the induction coil 
without the laborious and inefficient method of gleaning know- 
ledge from larger works. But this latest book supplies more 
than a mere list of answers to the questions of the amateur 
model-maker: it is besides a clear and practical guide to 
the construction and working of induction coils and to the 
production of phenomena with vacuum tubes. 

And it is here that we note a common fault in Mr. Wright’s 
book, though it is far less glaring than in the average elemen- 
tary treatise. The differentiation between what is a truly 
elementary guide and a series of superficial dips into highly 
theoretical things which are uselessly treated unless treated 
fully, is а most important point. A lack of logical continuity 
is the flaw in many so-called elementary works. In the first 
‘few pages of most treatises one finds a gradual development 
of explanation which starts fair, so to speak, at alpha; but 
the crescendo of comprehension on the part of the reader soon 
feels critical changes in its angle of embrace as he proceeds, 
One fact is led up to with all the care seen in geometry ; 
the next paragraph contains an assumption of knowledge on 
the part of the reader which, if he possessed it, would have 
placed him beyond the need of the simple explanations of the 
preceding facts. 

Mr. Wright’s book, while unusually free from this sort of 
flaw, still lacks, in parts, a logical continuity. The common 
mistake of proceeding too rapidly after the introduction is, in 
the work before us, put rather the other way about. The 
introduction is far too involved for the reader who would wish 
merely to know, apart from all other knowledge, the general 
working of an induction coil. Also, the hackneyed idea that 
the world knows everything except what is electricity (which 
idea the general reader is ever ready to absorb) is liable to 
preserve that air of extra-mundane mystery which has so long 
made amateurs look anywhere but in themselves for the causes 
of failure due to constructional mistakes in their apparatus. 
In referring to the construction of high-tension coils, we 
feel that here again Mr. Wright frightens the reader by sur- 
rounding the subject with mystery. Success in making any 
apparatus, or in performing any experiment, so greatly depends 
upon a consciousness of the probability of personal mistake that 
an indefinite quality in directions given have a doubly bad 
effect on the reader. But if attention to magnetic calculations 
(where there is a large coefficient of leakage) is beyond the 
reader which Mr. Wright has in mind—and we think this is so 
—why not then give a number of complete plans, with dimen- 
sions and full constructional details for several graduated sizes 
of coils, say, in reduced-scale drawings at the end of the book ? 

The exposé of collected phenomena, and especially of 
Röntgen-ray work, is very clear and interesting. We note, 
however, that nothing is said of experiments in electrostatic 
deflection of cathode streams from an outside source. On 
the whole The Induction Coil in Practical Work“ is the best 
book of the kind which has yet been brought to our notice, 
and we must further express our pleasure at seeing in print for 
almost the first time а note as to the full credit deserved by 
Mr. Herbert Jackson and Dr. MacIntyre in the progress of 
Rónigen-ray work. 
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THE TELEPHONE SYSTEM OF THE UNITED 
KINGDOM.* 


BY F. CHARLES RAPHAEL. 
III.— (e). Multiple Switchboards on the Series System. 


In larger exchanges, i.s., those of over 200 subscribers, 
“ multiple ” switchboards are used. There are two varieties 
of switchboards—those fitted on the series system and those 
on the branching system. The term multiple is used to 
denote that the possible points at which connection can be 
made to any one line are multiplied, so that, while the sub. 
seriber calling is always attended to by the same operator, 
connections can be made to his line at many different points. 
The boards are usually divided into sections 6ft. Gin. long, 
and every subscriber’s line is brought to a jack on each of the 


„ Earth-Strip," connected to Battery. 
Fic. 18.— Connections of Series Multiple Board. 


sections. On the series system a subscriber's jacks are all in 
series with one another and with his indicator ; on the branch- 
ing system they are in parallel. Each section is served, as a 
rule, by four operators; in front of each are the indicators of 
50 subscribers with a corresponding answering jack for 
each, and the usual complement of ring-off indicators, plugs 
and keys which constitute the operator’s set of apparatus. 
Thus an exchange for 800 subscribers would have a switch- 
board divided into four sections, at each of which 200 
subscribers would be served. Every one of the lines, however, 
would be brought to a jack at every section, so that any 
operator can connect any one of her 50 subscribers to any 
other subscriber on the exchange. The fifty answering jacks 
in front of each operator’s position are connected to the lines 
of the fifty subscribers served by the operator. They are 
placed on the lower part of the board, so that there is not far 
to reach to answer calls, and no time is lost in finding the 
jacks. 


= —- -- BODY— — ~--STEM- ^ 


Fic. 19.—Seven-point Jacks. Half-size. Fia. 20.—Three-way Plug 

Fig. 18 shows the connections on the series system, and 
Fig. 19, which has been drawn half-size, shows two of a row 
of “ seven-point break jacks” used on these boards. These 
jacks are placed in rows made up of several vulcanite strips 
placed end to end, each carrying 20 jacks at jin. centres. 
The barrel of the jack is slightly over din. internal diameter, 
to receive a lin. plug. The subscriber's line, on entering the 
exchange, is connected to the two outer springs А and D 


* All Rights Reserved. For Articles I., II. and III. (а) and (b) see The 
Electrician, July 2, 9 and 30, 1897. 
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the corresponding jack on the first section of the board. The 
two inner springs on this jack are connected to the two outer 
springs of the jack bearing the same number on the next 
section of the board, the inner springs of this jack to the 
outer springs of the next, and so on all through the sections. 
The inner springs on the last jack are connected to the outer 
springs of the local or answering jack of the subscriber, 
and, finally, the inner springs of this jack are connected to the 
indieator. The plugs already described, and shown in Fig. 16, 
are used. When a plug is inserted its tip makes contact with 
the shorter A of the two outer springs, and its sleeve to the 
longer one B, thus connecting the lines to the operator's 
instruments and disconnecting them from the two inner 
springs. Thus all the jacks to the right of the plugged jack 
are cut out, and also the subscriber's indicator. 

In order to enable other operators to see if any subscriber's 
line is engaged, what is called a test circuit is arranged in 
connection with multiple boards. In the case of the series 
boards the connections on this circuit are as follows: The 
top plate or “ earth-strip of the jacks is insulated from the 
body of the jack and from the plug, and is connected 
through a battery to earth. There is a spring in the jack, 
not yet referred to, which normally presses against the 
insulated brass barrel or lining of the jack-hole. This “ test 
spring" is show on the left-hand side of each jack in 
Fig. 18. When the plug is inserted, however, the shorter 
spring A presses against the test spring (it does not make 
contact with it, as the projection on A is of vulcanite) 
and forces it against the earth-strip. The test springs of 
each subscriber’s set of jacks are connected one to another 
at the back of the board, so that whenever one of a 
subscriber's jacks is plugged the barrels of all his other jacks 
аге in connection with the earth-strip, i.e., with one pole of a 
battery whose other pole is earthed. The middle point of the 
coil of each operator’s receiver is connected to earth, as will be 
explained presently in describing the operator’s set, and before 
connecting a subscriber she touches the barrel of his jack 
with the tip of the plug. If he is engaged on another section 
of the board a current will pass from the barrel, which then 
forms one pole of the battery, through half of the coil of the 
operator’s receiver, to earth and back to the battery. This 
will occasion a click in the operator’s receiver, and she will 
know that the subscriber is engaged. This is the system of 
test-circuit jacks employed on the most recent series-multiple 
boards. On older boards five-point jacks are used similar to 
those illustrated in Fig. 15, but the tag connected to the 
barrel of the jack is made use of. This tag takes the place of 
the test-spring, and the other connections are the same, there 
being, however, no earth-strip on the jack. Three-way plugs, 
connected to a three-conductor instead of a two-conductor 
cord, have then to be used. This plug is shown in Fig. 20. The 
tip and the contact ring make contact with the lines through 
the outer spring of the jack when the plug is inserted, and the 
sleeve makes contact with the barrel of the jack. This sleeve 
is connected through a resistance coil and the battery to earth. 
The operator, as in the other case, tests the number asked for 
to see if it is engaged by touching the barrel of the correspond- 
ing jack with the point of the plug. If any other of the sub- 
scribers’ jacks are already plugged, all the barrels of that 
subscriber's jack are in coutact with one pole of the test 
battery, and the operator obtains a current through the centre 
of her telephone coil to earth, and hears a click, just as in the 
case where seven-point jacks are used. 

The operator’s set includes a breast-plate transmitter, a 
translator, a head-gear receiver, a double-ringing key, and ten 
or twelve pairs of plugs, each having a ring-off ” indicator 
and a ‘listening key." (On quieter exchanges, and during 
the night, micro-telephones similar to those for subscribers’ 
writing-table telephone sets, are used.) The transmitter is 
mounted on an aluminium breast-plate, which is held in 
position by а band passing round the neck of the operator. 
The microphone is of the Ericsson type, made up in an alumi- 
nium case with a rubber mouthpiece (having an aluminium 
ring in the front), and it is so mounted on the breast-plate 
that the height of the mouthpiece is adjustable. Celluloid and 
other substances have been tried for the mouthpiece, but they 


have all been found to transmit the noise of the switch-room 
more than rubber, and have therefore been discarded. The 
receiver is of the same pattern as in the Ericsson microtelephone, 
only of lighter build. It is fastened to the operator's head by 
means of two metallic bands, or an elastic band. The 
receiver itself weighs only 410z., the metallic bands 83oz., and 
the elastic band 3oz. It is what is called differentially wound. 
That is to say, the winding is divided into two portions, and 
the middle point is connected to a third terminal. This third 
terminal is earthed for the test circuit, as has already been 


Fic. 21.—Exchange Operator. 


explained. Any earth currents, when the instrument is con- 
nected to a pair of lines, will divide themselves equally through 
the two coils, and will have no effect on the receiver. When, 
however, the tip of a plug connected to one terminal of the 
receiver is touched against the barrel of an engaged sub- 
scriber’s jack, a current flows through one coil only and a 
click is heard. Fig. 21 shows an operator in harness.“ 
The translator is a differentially-wound induction coil, 
shown in Fig. 22. The primary circuit, which forms a local 
circuit with the microphone and a battery, is wound with. 
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Fia. 22. — Differentially- Wound Induction Coil. 


No. 28 S. W. G. silk covered copper wire to a resistance of half 
an ohm. The secondary coils are wound side by side, and 
detailed instructions are given in the specification to ensure 
their being of equal resistance. The coils are wound with 
No. 88 S. W. G. silk- covered copper wire each to a resistance 
of 125 ohms. The core of the coil is made of a bundle of 
No. 24 §.W.G. soft iron wire. The coil is covered with 
bookbinders’ cloth, and it is mounted on a polished walnut 
base. On referring to Fig. 28, which represents the con- 
nections of the operator's set, it is seen that the two secondaries 
of the induction coil are connected in series by the operator’s 
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receiver. The reason of thus adding resistance between the 
receiver circuit and line, instead of connecting it directly 
across the outer terminals of the translator secondary, is to 
avoid shunting too much current away from the transmitter 
to the line The dotted lines show the third conductor in the 
cords and the extra connections necessary when five-point 
jacks are used. 

The listening key and ringing keys are shown diagram- 
matically in this figure. When the former is in its normal 
position the plugs are connected to the four instrument bars. 
When the ringing keys are up these four bars are connected 
(two in parallel) to the operator’s speaking and listening 
instruments. Thus when a subscriber's indicator drops the 
operator need only put one of the plugs (say the left-hand 
one) into the subscriber's local jack to ascertain what number 
he wants. She then touches the jack corresponding to this 
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Fic. 25.—Operator's Connections for Series Multiple Boards. 


number with the point of the right-hand plug, and if the second 
subscriber is not engaged she hears no click in her telephone, 
апа pushes the plug in, thus making contact with the second 
subscriber’s lines. She then presses the push-button of the 
ringing key corresponding to the right-hand plug. This key 
is represented in Fig. 28 by the upper part of the connections 
marked ‘ringing key.” The effect of depressing the button is 
to force out the springs shown white, pushing them away from 
the instrument contacts against the generator contacts, and 
thus sending a ringing current to the subscriber’s line, 
Having received a reply from the called subscriber she 
switches over the listening key. This forces the springs of 
the listening key outwards, connecting the two left-hand 
springs together and also the two right-hand springs, at 
the same time disconnecting all the springs from the operator's 
instrument bars. Thusthetwo plugs are connected in parallel, 
the operator's instrument is disconnected, and the ring-off 
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indieator is connected, by means of the extreme right-hand 
spring, across the subscriber’s lines. Immediately the ring- 
off indicator acts the operator withdraws the plugs and 
restores the listening key to its original position. 

The ring-off indicators have а high resistance (1,000 ohms), 
and their inductance is increased by surrounding the coils 
with an iron tube. This is 80 that they shall not shunt away 
too great a portion of the speaking current. The construction 
of the listening and ringing keys is shown on Figs. 24 and 
25, which are drawn half-size. The listening keys are usually 
mounted five or six in & row on a strip of vulcanite V of 
T-shaped section at 12in. centres. The upright part of the T 
is grooved near the bottom to receive two strips of brass on 
each side, тір. wide and „їп. thick. These strips run the 
whole length of the vulcanite strip and terminate in soldering 
tags. They constitute the instrument and ringing-key bars. 
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Fic, 25.—Ringing Key. Half-size. 

The travelling line springs SN are fixed to the head of the T 
by а washer and screw, and two pins to prevent side play. 
The short line springs В В have two heads and are fixed to the 
upright of the T by two screws passing through short vuleanite 
pillars. On one side the indicator spring I is fixed over the line 
spring, but insulated from it by a collet and washer. The brass 
plunger P has a head H at its top end, and a cross-head D of 
lin. circular vulcanite rod jin. long. The helical spring is to 
assist in recovering. Over the head of the plunger, which 18 
slightly hollowed out on top, a vulcanite pencil is placed, and 
on this the cam of the lever handle works. In the position 
of rest, or listening and speaking position, the four line springs 
make contact with the four bars which connect with the ring- 
ing key and telephone as already explained. In the position 
of strain or through position, with ring-off indicator in shunt, 
the two line springs on each side are in contact, and on one 
side make contact with the indicator spring also. 
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The ringing key (Fig. 25) is also mounted on a vulcanite 
strip of T section, but a strip only holds one pair of keys, its 
length being 1,3,in. There is only one longitudinal brass 
strip on each side, these strips being connected to the operator’s 
telephone. The distance between the centres of the plungers 
is Pein. The arrangement of the springs is clearly seen from 
the drawing. The long springs are connected to the four 
instrument bars of the listening key, and the shorter springs 
to the generator. 

The most interesting feature of these listening and ringing 
keys is their compactness, the pair of ringing keys only taking 
up a space of 18in. by 21in., while the width of the listening 
key is only 1{in,, and the latter keys are placed with centres 
lin. apart. 

The generators are magnetos driven either by hot-air engines, 
electric motors or water motors. Only in small exchanges, 
and during some of the night hours in larger exchanges, are 
hand driven generators used. 


DISTRIBUTING SYSTEMS.” 


BY J. R. BLAIKIE (BRISTOL). 


The most economical and efficient means of transferring electric 
energy from the generating source to indefinite points, in indefinite 
uantities, and at variable times, is beyond human calculation. 
e result of each experiment, and the experience of each year, 
tends to narrow the limits of speculation, but at the best there 
must always be а considerable element of uncertainty. The first 
cost of a system and maintenance, the capability of subsequent 
development and the probable dissipation of energy, whether in 
ohmic resistance, iron losses, or simple leakage, are not the only 
difficulties of the problem. There arecertain other little considera- 
tions by Acts of Parliament concerning uniformity of 
pressure, and such devices and alternative methods of supply, as 
the engineer may think desirable for securing the reliability of the 
service. To the practical engineer the last two points are of vital 
importance, and having secured these, he may then proceed to the 
luxury of cutting down the costs of distribution. 

Considering various systems on broad lines, with special regard 
to the more pressing requirements, one cannot help rogrotting (with 
all due deference to the Board of Trade) that aérial lines are no 
longer permitted. It does seem a little hard when overhead tram- 
way conductors, 600 volts, bare copper! and an earth return 
are encouraged to increase and multiply. Since the high-voltage 
lamp has been produced, the idea becomes still more practicable. 
There is no other system so readily capable of extension, and the 
rapidity with which alterations can be made is a great convenience, 
both to the undertakers and to the general public. The difficulties 
of insulation were fairly well overcome five years ago, and no doubt 
there would be perfections forthcoming to-day, if demanded. The 
mechanical difficulties are less than those involved in tramway 
systems. Happily, the Board of Trade does not issue regulations 
on the lines of the Medes and Persians, so there may come a day 
when small country towns and straggling districta will be able to 
support the cost of an electric current service. 

t would take too long to trace the true historical development 
of underground systems. The first stage appears to be conductors 
strained from point to point on insulators in culverts. It speaks 
well for the perseverance and ingenuity of electrical engi- 
neers, to find that a system with so many Obvious difficulties 
can still hold its own. It is almost mysterious to find high 
efficiencies when one considers the probability of leakage and 
the cost of running ventilating fans, &. The dangers of 
electrolytic action, and the chances of explosion, seem to be 
greater with a culvert system than in any other, and may have a 
powerful influence in the future in condemning it, as safer 
methods are brought forward and proved. The construction of 
culverts in ground already full of gas pipes and water mains, to 
say nothing of telegraph and telephone lines, pavements under- 
mined by coal cellars, or an occasional church crypt, must 
necessarily be a laborious undertaking, If the area to be supplied 
is of an undulatory character, and the difference of level extreme, 
the difficulties of drainage become more serious. India-rubber 
covered cables drawn into pipes have been and still are very 
successful for high-tension work. Manholes receiving the ends 
of the pipes are not very nice, and are liable to fill with 
water, but the main point for criticism is the rubber. Whether 
it is possible or not to make rubber that will not perish is 
perhaps only known to manufacturers, Competition with less 
expensive dielectrics may be responsible for research work that is 
not altogether in the interest of the user. Cables insulated with 
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cotton or similar material drawn into pipes full of heavy oil, have 
been used in a few cases. Such a system does not commend itself 
on account of complications involved in glands and fluid-tight joints. 
Bitumen casing eliminates many of the objections to culverts and 
pipes, but it does not appear to have been very generally employed. 
Perhaps the cost is excessive or the friction on the cables drawn in 
is a disadvantage. All the above systems are capable of develop- 
ment as the demand increases, and enable the outlay in copper to 
be efficiently controlled. 

Solid systems mean laying in copper for the ultimate supply. 
More of this hereafter. The Callender solid system, mains covered 
with bitumen and braid, laid on wooden bridges in iron troughs, 
and filled in solid with bitumen, appeals to the engineer as a sound 
mechanical job and easy to manipulate. Still there is a tendency 
for a gradual flow to take place in a substance like bitumen, which 
might cause trouble. The light cast-iron covering used would not 
be much protection from a pick in the hands of the average navvy. 
In the case of alternating currents, there may be a fair amount of 
energy wasted in eddy currents in the iron troughs. By far the 
most popular solid system is the lead-sheathed armoured. There 
are at least 56 undertakings in Great Britain using these cables in 
some form or other. | 

The table below is compiled from data published by The 
Electrician. In some cases the description of mains given is some- 
what incomplete, as for instance ‘‘ Insulated cables drawn into 
pipes." These have been taken as rubber covered. Stations having 
two or more kinds of mains have been counted to each variety. 
The date of the opening of the station is given, but that of the 
inauguration of new kinds of cable is unfortunately omitted. There 
can be little doubt as to the reliability and cheapness of a system 
80 ely adopted. It may be of interest to dwell more par- 
ticularly on the details of this rapidly-increasing means of distri- 
bution. The majority of lead-sheathed cables are entirely depen- 
dent on the watertight protection of the lead casing for the main- 
tenance of the insulation. The quality and uniformity of this 
casing is, therefore, the most questioned and the most keenly 
watched. The percentage of foreign material, or use of an alloy 
may or may not be advantageous. Some makers put the casing 
on hot. "Variations in temperature may be of importance to the 
insulating material. Others prefer to use hydraulic pressure and 
put in on cold. What the chances are of getting porous places. 
through dross, oxidation, or crystallisation by one process or the other 
is a matter of opinion. (With a view to discovering porous places it 
might be well to put on а thousand volts or so continuous current 
for а few hours while the cable is under water, the itive pole 
to the tank and the negative to the core. As is well known the 
passage of a current alters the surface tension of fluids, and by this. 
means the water would percolate rapidly and produce the results 
that might oocur in the course of & few years, or by similar 
accidental conditions in practice.) The ductility of the metal is of 
great importance as the latter processes of manufacture and the 

ying subject the whole cable to a good deal of bending. The 
differences in the diameter of the cores of the drums used by 
various makers is rather noticeable. The jointing and tapping of 
these cablé can be made perfectly reliable and simple. Of course 
some methods are better than others. In general there appears to 
be room for improvement in ш continuity of the lead 
and armouring, or the connection of either to junction boxes for the 
purpose of making a certain ‘‘earth.” The extraordinary differ- 
ences of potential that have been found to exist across a few feet of 
ground, point a strong necessity. The use of ‘‘ wiped" plumber's 
joints from the lead sheathing to a lead sleeve, or from the sheathing 
to a brass collar from a box, is not very satisfactory. It requires a. 
specially skilful plumber to make a thoroughly sound joint in the 
awkward positions that occur. It is difficult to say whether a joint 
is sound, and it may get damaged as the box settles into its final 


Solid Lead and 


Year of | Bare India- | Bitumen 
opening. | copper. rubber. casing. | bitumen. | armoured. 
1882 и: | 1 тя i T 
1885 1 | 1 "T oe Те 
1887 P e i 1 1 
1888 1 | si A 1 1 
1889 1 | 1 1 1 4 
1890 2 | 4 2 1 2 
1891 2 1 a а 5 
1892 2 | 5 1 к 3 
1893 6 8 1 1 8 
1894 2 5 2 2 11 
1895 2 7 1 1 12 
1896 8 н oe 4 
High-tension 1 | 2% | 4 4 3871 
Low- tension 21 | 12 а 4 25 
Total. 22 38 | 8 8 65 
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Cost of Building Construction of Sub-stations. 
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Covers and Total. 


Internal dimensions. | Wages. | Carting. Tiles. | Cement. | Girders. , Roof slubs. жорто. 
11' 6"x4' 9'x5' 6” deep . 25 12 6 | £3 9 0 £6 1 0 22 12 6 | #81 4 6 | £015 0, £419 6 £2415 0 
11'x5'x 6! d. ЖОКЕЙ 5 14 8 116 6; 517 0 211 2 146 0 15 0 415 6 22 14 4 
14'xb5'x5! 9" и ае | § 411 170, 77170 CER E RR 100 5 7 6 2415 8 
11'x5! x 6! п Жими Sta | 8169. 160, 5170| 211 2 14 % 050 3146 24 411 
ll'x5'x6' „ 5 9 0 120 517 0 21 2 1 4 6 015 0 313 0. 2011 8 
Roof slabs— old paving stones — at 2s. 6d. per yard super. Tiles, cream glazed, 5d. each. Cement, 4s. per bag. 
Concrete, 1 to 6. Labour, Ad. per hour. Bricklayers, 63d. per hour. 
position. It is also awkward passing the end of a cable | disconnecting junctions and branch fusing points. Various modes 


through а collar and making connections inside the box. A 
box split into two halves to fit on after the internal work is 
complete, is far more convenient. The two halves are made 
with a tongue and groove; a bit of thin lead piping laid in the 
groove makes the joint quite tight when bolted up. With jute 
cables the box can be filled with oil, in which case a small compart- 
ment at each end is filled with melted compound to make the ends 
tight. In house boxes, if rubber is used for the lead in cables the 
whole box must be filled with compound, as the oil attacks the 
rubber. It is generally better, however, to make all joints with 
compound. The internal fittings should have rings vulcanised in 
position and ebonite caps on any portion that could possibly come 
in contact with the box through violent mechanical strains. Some 
jointers are not sufficiently careful to see that there is solid ground 
or a large stone underneath the box, the result being, that when 
the earth is filled in and pounded down, the fittings are liable to 
very severe strains, or the box may slide along the cable a little, 
and bring one end in contact. Dead ends" require attention 
with regard to these strains. It is common enough to tape the end, 
slid a lead socket full of melted compound over it, and then a piece 
of iron pipe. In the course of time the lead gets forced down till 
at last the tape cuts through and causes an earth.“ 

Some makers impregnate the insulating material with a heavy oil, 
which has the advantage of healing а slight puncture in the lead, 
and possibly makes the cable more flexible by allowing the cable to 
slip slightly when bent. Whatever this may be worth it is 
obviously safer to get the most perfect lead-sheathing as well. 
Other makers have non-hygroscopic insulating material, which is 
also more or less independent of the lead. The two latter varieties 
have one great advantage, viz., if by accident the cable should get 
pierced, there is less chance of a great length being spoilt, as with 
the ordinary jute cables moisture may run up any distance if it oncc 
finds an entrance. The armouring applies to all makes, and might 
be improved. 

There are three usual methods :—1st : Iron or steel wire in long 
spirals. 2nd: Wire with special sections that locks itself. 3rd: 

wo steel tapes, breaking joint. Round wire spirals offer very 
little resistance to pointed tools, as the wire easily spreads. The 
other two are perhaps equal in resisting, but hardly enough. It 
might be better to provide more elasticity by putting a serving of 
jute between the layers of tape, or perhaps wire between them. 

rovided that the armouring cannot buckle and pinch the lead 
when the cable is bent, it would be well to have it of such а 
stiffness that the cable could not be bent too sharply, and thereby 
gain extra resistance to penetration ; the additional weight would 
not be а great drawback. 

So much for cables. Arrangements for disconnecting sections, 
transformer pits or sub-stations are leading features. The first 
difficulty is to make such receptacles or chambers watertight ; the 
next step to ensure their being free from gas, either coal gas which 
may accumulate from the soil charged continually by small leak- 
ages, or the explosive product of electrolysis ; and the third, how 
to prevent hygroscopic insulators or walls from falling below the 
temperature of the enclosed air. Moisture in the air does not 
matter unless it deposits. Small boxes and transformer pits can 
be made of metal with sound mechanical jointe and glands ; they 
can be quite watertight and gasproof. ith regard to moisture 
depositing, the simplest plan is to exclude the air altogether by 
filling them up with oil, but this of course prohibits the use of 
rubber cables. А cleaner and still satisfactory way of making 
junction boxes reliable is by having the detachable links or fuses 
carried up to one level, as near the top as possible, and then filling 
in compound up to the level of the links. By this means the 
enclosed air-space can be reduced almost to insignificance. А 
rubber joint can then be used, which if of good material will last 
for several years. Of course, either gun-metal studs or nuts, or 
both, should be used for the inner cover. A cast-iron tray filled 
with limmer makes about the best outer covering. 

А. great objection to all out-door boxes is that they are more or 
less inaccessible in wet weather. They necessitate having a tent, or 
similar protection, which means time, and there are occasions when 
time is Vibe des de a lighting station. Where transformers are 
used а large number of capacious dry sub-stations are invaluable as 


of constructions seem to have been employed in the building of 
undergrouod chambers. Of course a lot must depend on the 
natural drainage of the ground. The commonest plan is to build 
double walls, having a space from one to two inches in between 
filled with hydraulic cement, bitumen or pitch. In some instances 
these walls are 43in., and in others Эіп. Chambers about 
7ft. by 7tt. by 6ft. inside of this type, cost from £50 to £60. 
Puddled clay outside the walls has been used, but the cost is not 
given. Cement concrete, having ashphalt lining, costs about £70 ; 
cement concrete, heavily faced with cement, only £28. Good 
dense bricks, laid in cement, 18 inches thick, cost about £65. 
One of the latest methods, aud the cheapest, is the use of 
concrete with glazed tiles, having an L-shaped section. А glazed 
surface, with tine joints in cement, makes an ideal watertight 
structure. The cost is about £25. Fortunately, an engineer 
using these sub-stations has sent full details, so that the cost 
in districts paying different rates of wages can be estimated very 
accurately. (See Table above.) 

The roofing is a very important detail. The changing differences 
of temperature between the inside and the outside tends to make 
the roof ‘‘sweat.” The brick arch has the advantage of running 
this condensed water down the sides instead of allowing it to drop 
on the apparatus. Rolled joists and concrete is more efficient as. 
regards space, and cheaper to construct. It also affords a better 
means of attaching the manhole frame. A variety of this roof con- 
sists of old paving stones with rolled joists. A little cement in the 
joints makes it very waterproof. It is economical as well, and the 
suggestion of utilizing the waste material from the Corporation 
yards will generally meet with unqualified approval. With a view 
to keeping the roof dry independent of ventilation some roofs have 
been constructed in the following manner : One inch flooring boards 
treated with creosote are laid on 2in. x 3in. wood joists. Over this 
is laid sheet roofing lead with soldered joints quite flat, and the 
edges well over the outside of the walls. Sand to a depth of 2in. is 
laid over the lead and then the iron joists and concrete. The wood 
being non-hygroscopic keeps the inside dry. It could not do any 
external damage if by any extraordinary means it should take fire. 
As an extra precaution the woodwork can be painted with asbestos 
paint, if thought desirable. It is very convenient to have chambers 
that will keep dry without ventilation, as many ventilating systems 
are not very positive, and where relying on the heat of transformers, 
an independence that will allow of cutting alternate feeding points 
out altogether in the summer months is a consideration. Ventila- 
tion is, however, often of the greatest importance in keeping sub- 
stations dry, and may be necessary in some cases to ensure the 
chamber being free from gas. The means taken to render a 
chamber waterproof often make it gasproof as well; in such cases, 
if no pipes, leading in cables, &c., are left open, it is practically im- 
possible for trouble to arise from this source. In a few isolated 
cases fans are used ; the cost of this mode must be greatly against it. 
When transformers are employed in a system, the heat generated - 
is sufficient to make a very fair circulation either through special 
covers or pipes. With covers, the necessity of providing a drip pan 
makes the arrangement rather clumsy. With pipes it is very hard 
to discover the most advantageous position and size. There is 
nothing to be gained by carrying the up-cast pipe any distance up 
& wallora post, as the pipe itself dissipates the heat so di ied 
Pipes taken into a small wellin the pavement are not much use 
either. Good results have been obtained by pipes 3in. x 44in. end- 
ing in a grating standing against a wall about 6in. to Sin. above the 
ground. The two pipes, in one casting, go down vertically about 
2ft. 6in. ; the one with а right-angle bend runs horizontally about 
2ft., and enters the chamber near the top, the other with two 
bends is taken to within a foot of the bottom. With a ventilator 
of this sort the flame from a match is drawn in well by the 
downtake pipe, and repelled by the up-cast. 

In illustration of some of the above remarks, the following 
experimental results are interesting: A maximum and minimum 
recording thermometer was placed in a sub-station, and a similar 
one outside. Readings were taken at the end of about three days 
on both instruments. It would, of course, be far more accurate to 
register the relative temperatures simultaneously at short intervals, 
but the ends to be gained would hardly justify the necessary 
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expense. In Fig. 1 the thick lines represent the range outside, 
and the dotted lines the range inside the sub-station :— 


IV.—Woodland- 


| ` & 2 
А IIl.—Victoria- . III.—Victoria- 
наша | street. street. street. 

Outside | Inside. ‘Outside. Inside. | Outside. Inside. Outside Inside. 

| entilator| Blocked. E 7 
43°-61° | 78°-83° | 36°-65° | 79°-79° | 36°-47° | 81°-81° | 27°-45° | 54°-59° 
30°-45° | 56°-58° | 38°-54° | 79°-79° | 39>-50° | 80°-81° | 42°-54° 62°-64° 
32°-47° | 56°-57° 37°-46° | 79°-79° | 38°-50° | 80°-81° | 44°-54° | 80°-80° 
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The first case is а sub-station, with a roof of cement, concrete 
and iron joists and stone flagging, but no wood, the inside being 
faced with neat cement. Ventilation by means of two 2in. pipes 
into a well in the pavement ; this chamber contains two 25 K. W. 
transformers; the roof sweats a good deal. It will be noticed that 
the mean temperature inside varies pretty much as the mean tem- 
perature outside. The ventilation being poor, this result is due to 
the conductivity of the roof. The next case is a similar chamber, 
but having wood in the roof, and 6in. ventilating pipes, also into a 
well Here the temperature remains constant inside. The condi- 
tion of this chamber is always first-rate. There is a little ventila- 
tion, as is shown in case III., which is the same chamber with 
the ventilators blocked, a slightly high temperature is reached. 
The last case is a later sub-station, having wood in the roof, but a 
ventilator, as before described, standing a few inches above the 
pavement. This showsthe mean temperature inside to be more or 
less proportional to the mean temperature outside. This chamber 
having a non-conducting roof, owes its varying temperature to 
ventilation, and is always dry. 
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Manhole covers are usually designed for special requirements. A 
large tray filled with limmer, and having a lip to fit into a groove 
filled with tallow and a little white lead, is in every way satisfactory. 
A small manhole near one side of the tray should be fitted for 
ordinary use. The inner cover of the small manhole can be drawn 
up tight on a rubber joint by a bolt and crossbar, the outer cover 
being a loose tray filled with limmer. This arrangement is quite 
weather-proof, can be opened very rapidly, and gives a compara- 
tively clean entrance. If the cover is over any apparatus it should 
be lagged inside with wood to prevent ‘‘sweating.” The floor 
above the concrete foundation should preferably be of limmer 
ashphalt. This material is quite impervious to water, and has con- 
siderable insulating properties. Although the floor should never 
be trusted, it might save an accident when handling fuses. The 
provisions of a reliable **earth " appears to be a serious considera- 
tion. As a suggestion it might be a safeguard to bury a large metal 
plate under the foundations, and carry up а copper rod, which 
could be also connected with the armouring or lead of cables, or 
pipes containing cables. A thoroughly systematic way of connecting 
metal cases. earth shields," &c., to earth, seems to be wanted. 

A word with regard to the shape of sub-stations. It is generally 
more convenient, from the constructional point of view, to form a 
long, narrow excavation along the street, as it can be better accom- 
modated in a network of pipes and other services. In solid 
systems, if the mains are ‘brought in at the side near one end, 
врасе can be economised. A neat arrangement is shown in Fig. 2, 

From data collected from а number of members of this 
Association with reference to the spacing out of sub-stations 
there appears to be such a diversity of arrangement that one 
cannot draw any definite conclusions. They vary from 100 yards 
to 970 yards. Probably the want of confidence in the working 
conditions of underground chambers or the cost of construction 
has influenced some engineers who prefer to have them few 
and far between.” The advantages of using sub-stations as 
junctions are most likely the strongest inducements to those who 
avour short distances and large numbers. About 200 yards is 


generally recognised as the efficient distance for three-wire distri- 
bution, consequently one would expect to find sub-stations with a 
200 yard radius, or 400 yards apart, and this does happen to be 
the distance given in three or four instances. In outlying districts it 
may be doubled with provision for anintermediate station half-way. 

For purposes of regulation and alternative methods of supply it 
is obviously best to have as many independent feeders from the 
central station as possible. The original pressure can then be 
varied to compensate for the individual losses and irregularities 
of any particular district. The development is often contrary to 
expectation, so that some means should be provided for correct- 
ing the original scheme. For example, three or four feeders having 
different sections could be taken to a distributing sub-station, 
aud connected there to the outgoing cables in the manner best 
suited to the actual demand. A pipe laid from such a distri- 
buting centre to the station at the same time as certain armoured 
cables, would be convenient for establishing additional circuits or 
augmenting the section of any existing feeder, by drawing in 
rubber cables when such alteration should be found necessary. 
The number and size of the feeders can only be arrived at from 
& study of the geographical and commercial characteristics of 
the area of supply. and modified to suit the personal opinion 
of the engineer who is responsible for the maintenance. With 
the actual distributing mains it might be different. Two or three 
standard sizes might be arrived at, and only the feeding points 
located, or the pressure raised to accommodate the inequalities 
demanded. It would, no doubt, be a convenience to the users if 
manufacturers were able to stock such cable, instead of having to 
make up each variety to order. From information received from 
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two large firms as to the usual sizes supplied, one can only be 
astonished to find such a large range. One station alone uses 15 
sizes of low-tension distributing main; others nine, eight, seven, 
six sizes; another station eight sizes from 0:3875 sq. in. to 0:325 
sq. in. There are several large stations only using three sizes, 
and some one or two. One firm says: ‘‘ Generally speaking, it is 
not usual for alternating-current stations outside London to use а 
larger size than 0° sq. in. ora smaller size than 0'1 sq. in. For the 
sake of the convenience of only storing а limited number of sizes, 
with their joint-boxes, &c., one can afford a little margin on the 
copper. Possibly some attempt at uniformity would decrease the 
cost of manufacture. From replies received from 14 provincial 
stations, the average number of 8-c.p. lamps connected per yard is 
from 1 to 2:21. Perhaps further data of this kind would enable 
а Standard to be determined. 


DISTRIBUTING SYSTEMS.* 


BY JOSEPH A. JECKELL (SOUTH SHIELDS). 


This is а very wide subject, and of course it is impossible to dea! 
with it exhaustively in the compass of a Paper like this, and, 
moreover, it is one upon which there must be a very large number 
of divergent views held by different engineers ; the author, there- 
fore, has no intention of laying down hard and fast lines, but 
merely proposes to open up the ground and afford opportunity for 
discussion so that each engineer may give his own experience, and 
thus all may mutually benefit. 

The author takes it for granted that the system to be adopted 
in any one case is that which is most suitable, and that there is no 
one method which is in every case superior to all the rest. It 
follows, therefore, that as very likely the circumstances are entirely 
different, the systems will in various places also be different, and 
hat which may be very advisable in a densely lighted area may be 
very unsuitable in a sparsely lighted one. Again, an engineer who 
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has used one system may be pardoned if he is not anxious to try 
another, and so he may use that same system in another place for 
which it may not be so well suited as it was for the place where it 
had previously been used. А central station engineer has generally 
quite enough to do without trying experiments, and if he errs it is 
likely to be on the safe side ; but this is rather a recommendation 
than the reverse from а ratepayer's point of view. Further, an 
engineer who has used one system and has had а rather unfortunate 
experience with it, ibly owing to circumstances over which he 
may not have had full control, takes care to adopt any other but 
that system when next he has to decide, on the chance that another 
system could not give more trouble and might readily give less. 

us we find every reason why there are likely to be as many 
different opinions about systems as there are engineers, and even 
more, because it may happen that an engineer may advocate one 
system to-day and another a short time hence. 

In the last year or two it has become much more general, with 
regard to the generating plant, to accept the tender which, in the 
opinion of the engineer, offers the best value for the money, and not 
that which happens to be the lowest in price. This has been found 
to be much the wisest course to pursue, since it is so very essential 
that a thoroughly reliable plant should be installed if the supply of 
electric energy is co be a profitable undertaking. 16 is to be very 
much regretted that this policy has not been more universally 
adopted, and especially so with regard to the distributing plant, 
for it seems to be more general to accept the lowest priced tender 
for cables, &c., whatever may be the policy adopted with regard 
to the generating plant. If, however, we carefully consider this 

licy, it is very evident that the distributing plant, including as 
it does everything from the switchboard at the generating station 
to the fuses in the consumer's premises, should be the very best 
procurable. 

lst. In the case of the generating plant there is always, or 
ought to be, а reserve, whereas the same cannot be said of the 
distributing plant. 

2nd. The generating plant is always under observation while 
working, and an incipient fault can very often be rectified before 
it has time to occasion harm ; the reverse is the case with the 
distributing plant. 

3rd. The generating plant is in a dry place, whereas a great 
deal of the distributing plant is buried in the ground. 

4th. The facilities for inspecting and testing the generating 
plant are vastly greater than they are for inspecting and testing 
the distributing plant. 

5th. If a fault occurs in the generating plant it is at once 
apparent what is wrong, and steps can be immediately taken to 
put it right, whereas in the case of a fault in the distributing plant 
16 very frequently takes several hours to find out what is wrong, 
the more especially if faults are noc of frequent occurrence. 

Any one of these considerations would appear to be a sufficient 
reason for the advisability of having the very best distributing 
plant procurable—how much more does the combination of them 
point to the same course. 

The methods of distributing electrical energy, as at present used 
in this country, may be divided up under three headings :—(1) 
Low-tension—direct ; (2) High-tension—direet ; (3) High-tension— 
alternating. It may be fairly assumed that no engineer will use 
high-tension if he can use low-tension, merely for the sake of 
having it, for whatever pressure the current is generated at we аге 
compelled to supply it at low-tension, and the use of high pressures 
is only to convey the energy a considerable distance without 
abnormal loss or excessive expenditure in copper. 


Low-tension—direct.—Now that the Board of Trade have 
raised the limit of pressure for а low-tension direct-current 
supply, there is little doubt that this system will be more gener- 
ally adopted, especially cn account of its suitability for tram- 
way work, which is now coming so much to the fore. The 
advantages of this system are very great; being able to drive 
motors and 3 accumulators is of immense importance, and 
especially is this felt by engineers in charge of alternating stations 
where they can do neither directly. These advantages are being 
more appreciated now that it is admitted by all how extremely im- 
portant it is that the load factor of our stations should be improved 
and how cheaply current can be generated after the standing - by 
charges have been covered, and therefore how important it is that 
a system should be adopted which facilitates the improvement 
of the load factor and thereby decreases the cost of production. 
It shows how even now the full importance of a good load factor 
is not fully араа when we consider that though a great many 
figures are published with regard to the costs of generating electric 
energy and records of all kinds are being made, that no list, as far 
as the author is aware, is published of load factors, nor is any 
account taken of them when comparing the costs of the various 
stations one with another ; though a careful study of Mr. Wright’s 
Paper at the last Convention will show that a good load factor is a 
much more important factor in reducing the costs than the total 
amount of current sold, which is often mentioned. However, 


anyone interested in the subject can easily calculate the selling 
load factors of the various stations from the figures published. 

With the low-tension direct system there is, of course, more 
expensive switching apparatus at the generating station, but beyond 
that it is very simple. There are no transformers to break down, no 
risk of injury to men by coming in contact with the high-tension 
current, &c. The greatest trouble is keeping the pressure at the 
consumer's terminals anything like constant, but this will be 
materially lessened with the higher voltage now permitted, and 
higher voltage lamps. 

High-tension—direct.—This system promises to be a very useful 
method of reaching certain outlying areas, which may be beyond 
the reach of a low-tension direct supply. Of course the objection 
to the system is that of having moving machinery in sub-stations 
where there is no attendant. These rotary transformers, however, 
seem to give very little trouble—much less in fact than might be 
supposed. It is a system, however, which is not applicable to a 
large, sparsely lighted area, since in that case the low-tension mains 
would be a very expensive item if the drop when the lights are 
being supplied from the batteries is not to be abnormal. It 
would seem that this system is very suitable for a fairly compact 
area when the generating station has to be some distance from the 
centre of that area. 

High-tension—alternating.—This system, which presumably wil 
not be used except in places where the lights are so scattered that 
a low-tension direct system would not answer, is a at boon, for 
without it many places which are now enjoying the advantages 
of the electric light would still be in darkness, and as there are а 
very large number of these places it naturally follows that this 
system is very frequently used, and it will be well to consider this 
system somewhat carefully, because the disadvantages which be- 
long to it are considerable. The only system in use in this country · 
is the single-phase, and the author only refers to that one. At 
present, at any rate, there is no alternating-current single-phase- 
motor which is satisfactory for ordinary stopping and starting. 
The author has unfortunately found this to be so because he is fre- 
quently being asked for them and cannot recommend one that 
will do. This circumstance, coupled with the fact that batteries 
cannot be used directly with this system, cause the load factor- 
on many of the alternating stations to be so poor—or perhaps we 
ought to вау the selling load factor, viz., the average au.ount sold 
as а percentage of the maximum load. Still, however, the extreme 
flexibility of this system is of paramount benefit, especially in 
exploiting a new district. There are three stages, if we may call 
them so, in this system :— 

Ist, in a very scattered district where house transformers are 
used. 
2nd, where street transformers are used to supply a low-tension 
network. 

3rd, where motor-transformer sub-stations with batteries are 
used. This last stage promises to be a means of supplying the 
trams and larger consumers, and the demand for current suitable 
for use with motors. The batteries can be charged at times of 
light load, and thus the load factor of the station can be made very 
much better. 

In the case of very large consumers, sub-stations can be placed 
on their premises, if they will agree to take the current for a term 
of years. This would be especially useful in the case of theatres. 
where а very considerable number of lights are frequently switched 
offand on suddenly, and thus make regulation difficult on the mains. 

With to the house transformers those engineers who have 
had them will know they are not to be desired, and it does not 
seem to be the correct idea that when current is supplied at a 
specified pressure, that it should be supplied at another pressure, 
and rent charged for the apparatus used to reduce it, and no doubt. 
this system will be only used for pioneering. : 

With regard to the second stage the transformers which can now 
be obtained to place direct.in the ground seem everything to be 
desired, and this system has many advantages over the transformer 
chambers, as they are called, where there is too often the minimum 
of space with the maximum,amount of danger; and switch gear is 
too often used which would not be tolerated at the central station, 
where it is in а dry place, and where there is plenty of supervision, 
but which for some occult reason is deemed good enough to put. 
into what is liable to be » damp hole, and where there is no super- 
vision. It will be found that most of the fatal accidents have taken 
place in these chambers. If it is necessary to use sub-stations, let. 
them be such as are used by the London Electric Supply Corpora- 
tion, at Trafalgar-square and the Grosvenor Gallery, where there 
is plenty of room and where there is proper switch gear and 
attendance. 

It seems to the author that the transformers placed direct into 
the ground are much safer than the chambers ; there is no fear of 
damp or gas accumulating ; both are not unfrequently found in the 
chambers, and with properly designed switchboxes, care being 
taken that the very best are obtained, there is every convenience 
and safety. The extreme flexibility of this system is wonderful ; a 
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transformer tank can be used which will contain а 30-kilowatt 
transformer and only a 15-kilowatt used at first. If the load 
increases the 15 is just lifted out, and а 30 put in instead. If a 
low-tension main becomes too heavily loaded, the high-pressure 
main can be cut and a transformer put in to feed that part. Nothing 
can be simpler or safer, and leas expensive, as money is only ex- 
pended just when and where it is needed. 

This system, with its three stages, seems, therefore, likely to be 
very extensively used ; but owing to the fact that batteries cannot 
be used directly with it, and that it does not lend itself to the use of 
motors directly, the selling load factors of stations with this system 
are likely, when first put down, not to be very good, and therefore the 
cost of producing the current will not improbably be high. Of 
course 
circumstances, but then it must be remembered that in many 
districts where this system is in use no other system would havo 
answered as well, so it was this or none. It seems probable that 
the use of battery sub-stations will increase in the future, and then 
the selling load factor will be improved. The fact that some 
engineers use a small motor alternator with batteries, shows how 
anxious they are to increase the load factor, and even use a system 
of this sort, when the loss must be very high. 

This brings us to consider the loss in distribution of the various 
systems. This is very hard to arrive at, since it is very difficult to 
obtain reliable figures on this point. Engineers cannot, or do not, 
care to give accurate figures, but let us assume as somewhere near 
the mark, that the losses with a low-tension direct-current system 
are 10 to 15 per cent., those with a high-tension direot-ourrent 
system 25 to 50 per cent., and those with an alternating high- 
pressure system and with street transformers or sub-stations are 
20 to 25 per cent., and if house transformers ure used, from 25 to 
50 per cent. 

he question now to consider is how much this current which is 
lost costs to produce. In the case of the low-tension direct-current 
tem this loss will be in the batteries, if there are any, and in 

e mains ; this latter loss will be on for only а short time, being 
а& the period of heavy load, and may amount to, say, 20 per 
cent. at that time; this means that the greatest loss occurs at 
the time when it costs most to generate current, and that 20 per 
cent. more plant has to be installed to overcome this, e Ф а 
corresponding amount of interest and redemption incurred. With 
a high-tension direct-current system, the loss, though in the 
aggregate greater, will not occur to so great an extent at the 

riod of maximum load, because at that time the transformers are 
in use, and there will not be so much loss on the mains ; a great 
part of the loss will occur in the batteries and low-tension mains 
when the batteries are supplying the current; therefore it is 
possible, and even probable, that the lost energy in this case does 
not cost so much to produce as it does in the former case. With 
a high-tension alternating system, the loss will be about a con- 
stant, but the percentage will vary inversely as the load. This 
Joss may be taken as 2 per cent. of the capacity of the transformers 
installed if they are of a modern type and of a reasonably large size. 
This loss is probably an iron loss at the times of light load and 
copper loss at the times of heavy load, and is a constant factor, 
therefore the percentage loss will be very high when the load 
factor is very poor. The cost of this energy so lost will, however, 
be small, seeing that so large a proportion is lost during the hours 
of light load, when it costs very little to generate current. More- 
over, the extra plant required to be installed to overcome this Joss 
will be only 2 per cent., and therefore the extra interest and 
redemption will be very small, as the percentage loss becomes less 
as the load factor improves. It will be seen how very important it is, 
where a high-tension alternating system is used, that everything 
should be done to induce consumers to burn their lights for a long 
time during the day. Though this is important on every system, it 
is much more so in the case of this system, which has the disadvan- 
tages already referred to. There is one high-tension alternating 
еш where, according to published figures, some 97$ per cent. of 

e current generated is sold; this almost seems too good to be true. 

We now come to that very vexed question, i.e., the mains required 
to convey the current, and if any part of the system should be the 
very best procurable these certainly should be. We may divide 
these up into three classes: Ist. Bare conductors in conduits. 
2nd. Insulated conductors in ducts. 3rd. Insulated conduotors 
solid. The first is in many ways the ideal system, but the 
5 that it affords for accumulations of gas and water are, 
of course, its great drawback.. It is generally used where large 
conductors are needed, but at Norwich, where ordinary sanita 
drain pipes are used to form the culvert, it is used for quite small 
sections of conductors, and the author is informed that the price 
compares favourably with any other system of laying cables. 
Certainly the gas accumulations seem to be the greatest drawback 
to this system, which, if adopted, should undoubtedly admit of the 
insulators being readily examined. The second system can be 
carried out in various ways, cast-iron pipes, stoneware casing, and 
Callender bitumen troughing being the most general. Prices doubt. 


ere are sure to be some exceptions caused by special. 


less differ in various pans of the country, but from recent experience 
in the North of England the author finds that for one duct or two 
ducts cast-iron pipes are much cheaper than stoneware casing, and 
where three ducts are required the price is exactly the same. This 
is if the stoneware casing is laid with the cheapest kind of joint, for 
if it is laid with a better kind of joint, the expense is, of course, 
increased. There is no need to mention the many points in which 
cast-iron pipes seem to the author at any rate superior to stoneware 
casing, setting aside the question of price. The best known 
methods of laying cables on the solid system are the armoured 
cables laid direct in the ground, and unarmoured cables laid in a 
trough and run up solid. К. 

It is not the intention of the author to draw comparisons between 
the various kinds of cables, &c. He has laid almost every kind, 
and has been fortunate in not having experienced the wonderful 
faults that are so often reported. He has found that a cable, how- 
ever good, may be irretrievably damaged by being badly laid and 
badly handled, and many of the faults which are put down to faulty 
manufacture are really due to bad laying. Gentlemen who have 
not had much experience in cable laying seem generally to think 
that anybody can lay а cable, Everyone who has had a wide 
experience, however, knows that this is a very erroneous idea, and 
a good cable badly laid may be worse than a bad cable well laid. 

The author has avoided mentioning anythiog about prices, 
because they are so uncertain, especially when there is sometimes 
100 per cent. difference in the tenders sent in for such a simple 
thing as laying & 3in. cast-iron pipe. Iu conclusion, he would 
suggest that there are three states of the mind—disbelief, conviction, 
and that vast interval between the two which is not belief but 
suspense of judgment, and he ventures to think that suspense of 
judgment is very advisable when the various reports about faults 
and breakdowns are heard, and that engineers would do well not to 
make up their minds until the full circumstances of the case are 
known ; if this is done there will be less liability to condemn 
material which may not have been so bad after all. 


DISCUSSION. 


Mr. STEWART /Derby) opened the discussion oy saying that in Derby 
they originally drew small distributing mains through earthenware pipes, 
which they found a very satisfactory form of conduit. The question, of 
cables was, he was afraid, very much one of following a leader. It 
was said that so many towns had put in such and such a cable, and there- 
fore they must do the same, because the cost would not be much more, 
and soon. But it seemed to him that what each town had to consider 
was what was the best cable for its own purpose, and it did not so much 
matter what the material was. A very important thing was the manner 
in which the cables were drawn into the conduits, "The usual practice in 
his own experience was to put so many men at the end of a rope to haul 
the cable in. With due precautions that might be effectual, but it was a 
very crude system, and if there was any damage done to the cable the 
effect appeared sooner or later. To get over that difficulty Һе was having 
& winch made which could be adjusted to lock automaticaily at во many 
hundredweights pull, and he thought it would overcome a great source of 
worry to the engineers in that regard. 

Mr. BOOT (Tunbridge Wells) said the writer of one of the Papers had 
done well to call the attention of engineers, and particularly of committees 
of municipal corporations, to the importance of the cable part of thé work. 
To his mind it was of very little use having central station machinery 
which was absolutely perfect, and practically never broke down, when they 
were continually having faults in the cables; and it behoved all engineers 
to ascertain the reason, and whether it was due to bad handling or laying, 
or was due to the fact of the cables themselves being faulty. Mr. Jeckell 
was somewhat hard on the alternating- current system; this, according to his 
(Mr. Boot’s) experience was certainly not warranted, although he did not 
wish to enter into any comparison of the relative merits of the two systems. 
There were, however, many advantages in employing the alternating- 
current system of distribution which Mr. Jeckell seemed to have entirely 
overlooked ir comparing it with the direct-current system. Another 
point which he mentioned was that great care should be exercised in 
laying the cables. He was perfectly prepared to admit the truth of that 
statement ; but he also maintained that any cable which would not with- 
stand a certain amount of strain and hard usage, which it was bound to 
get both in the laying and after use, was worthless for central station 
engineers' pu , and the sooner the manufacturers began to appreciate 
that their cables must not be laid. ру their own men only, to give success, 
the sooner would they be able to get cables made which were more suit- 
able for distributing systems. In e towns where distributing mains 
were used to any extent it would be nothing unusual to have a great 
number of joint-boxes on, and especially iu cities where the roads were 
continually being opened up; and although the cable might be well 
laid and the joint-boxea nicely laid and made secure, they found 
that if water or gas mains happened to cross the electricity mains 
the workmen were not likely to take the trouble they should ; 
therefore it was quite possible to imagine that in filing in the 
trenches the cable was not as carefully thought of as it should be, 
and they would find afterwards that it had sagged between the boxes, due 
to the pressure of the earth. A cable, therefore, should be able to with- 
stand a certain amount of that danger, which was a thing which was 
bound to occur. He should like to ask whether something could not be 
done to prevent the people who are continually opening up the roads from 
upsetting the cables, because it certainly appeared to him that the Acts 
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did not give them sufficient power, and they required further protection 
from outside influences. His own experience taught him that cables were 
all very well when they were laid and left alone, and that nearly all the 
faults were caused from the reasons he had mentioned. At the end of his 
Paper Mr. Jeckell said he had avoided mentioning anything about prices 
because they were so uncertain. That was absolutely suicidal, and for the 
reason that if they were given the problem of designing a cable to last for 
100 years they could very easily arrange a system which would do that, 
because they would probably put in lin. or 2in. iron pipes which a pick 
could not penetrate. But the point was, was that commercially practi- 
cable? О? course it was not, and therefore in choosing а distributing 
system the question undoubtedly rested between the reliability and cost of 
the system as compared with others. The cost of sub-stations was referred 
to in Mr. Blaikie's Paper, and as to that he would like to ask whether the 
sub-stations were simply tiled, without any bricks whatever, and how he 
supported the roof, because for himself he did not think that tiles alone 
would be strong enough to withstand the strain to which they would be 
subjected. If they could build sub-stations at the price which Mr. Blaikie 
gave, then he should strongly recommend then. When anything 
happened to а main it had to be done ina hurry, and generally on wet 
days, when it was not safe to attend to a fault without good shelter, 
whereas if they had sub-stations they could manipulate the switch-gear or 
link-box with the greatest ease. He did not agree that sub-stations were 
sources of great danger. A cast-iron pit was quite as likely to be a source 
of danger. Certainly for large areas, where expense should not be studied 
too closely, sub-stations were a great advantage, and would always be 
used where the engineer considered that the reliability of the system 
was everything. 

Mr. TITTENSOR (Dundee) said he had heard a great deal said in favour 
ef indiarubber cables and а good deal against them, bnt he had used 
them for four or five yeara, and had never yet had a single fault. He had 
been using a box camera with a couple of incandescent lamps at the side 
by which they could photograph every 10ft. of a culvert and have a record 
of its condition. If there was anything in it it would be well that the 
results of the experiments should be communicated to the Convention. 
He knew that it was practicable. 

Mr. HEENAN said they had not had the slightest sign of water, and 
never had a trace of gas iu their culverts ; but where they had any trace 
of gas they put in upright ventilating pipes. As to the cost of culverts, they 
had had to run a distance of 150 yards this year to light a chapel, and had 
considered carefully whether а cable or a culvert would be the cheapest, 
and they saved about £8 in deciding upon a culvert. It must not be for- 
gotten that culverts were now very much better than they used to be, 
iron or steel girders having taken the place of timber. They had some 
lead-covered cable which broke down in one of the streets, but he must 
say that he thought it was not the fault of the cable but was due to 
the fact that some iron furnace slag had been put on the top of it. 
It had been down for two and a-half years, and the whole lot burst 
out. 

Mr. SNELL (Sunderland) said that at Sunderland they had a low- 
tension direct-current system for the main thoroughfares, and an 
alternating-current system for the residential districte. In deciding upon 
a system he thought they ought to keep to one or the other, and he was of 
opinion that those who had to decide upon a system to supply outside 
districts would do well if they adopted the Oxford or a similar system of 
the direct-current distribution ; the reason for that being that the low- 
tension mains in the centre of the town extended outwards, and the time 
would come when they would be able to combine the residential district 
net-work with the net-work in the centre of the town and probably 
dispense with the transformers by the addition of new feeders, or at all 
events dispense with them during the day-time. Mr. Jeckell mentioned 
that the constant total loss of his transformers was only 2 per cent., and 
he would like to have an explanation of that, because he could not see how 
a percentage of loss could remain constant throughout. He thought Mr. 
Tittensor's suggestion as to photographing the culvert was an exceedingly 
good one. As to insulators they should be so arranged that they could 
be easily inspected, and the only system by which that could be done, во far 
.as he knew, was Crompton’s system. With something like 20 miles of the 
culvert: system he had not had a single fault or trouble, except in one 
instance at Notting Hill in a very heavy winter. He had trouble at St. 
Pancras, but that was because of a brick culvert having been used which 
was very porous, and he was of opinion that with a proper culvert the 
permeation of gas could at any rate be reduced to a minimum. The 
results from rubber cables had been exceedingly satisfactory; but the 
essential point to be seen to in laying rubber cables was that the culverta 
in which they were laid should be dry. If the joint casings were allowed 
to be alternately wet and dry then the rubber would perish, but 
if they were laid in cast-iron pipes with lead jointe they should have no 
trouble from faults in rubber cables at all, although, of course, they were 
the most costly. Every engineer now adopted mechanical tests, and in his 
opinion that was one of the most important points of his duty. There was 
one thing he would like to ask Mr. Blaikie, and that was where he could 
get bricklayers at 64d. an hour. 

Mr. MOUNTAIN (Huddersfield) thought they were rather neglecting 
the general question. Should а town be supplied entirely by one net- 
work or should it be cut up into sections? He thought they ought to try 
to settle such а point as that. His own feeling was that it was almost 
criminal to confine the whole of a town to one set of distributing mains 
because a fault put out the light of the whole town. He knew that some 
of their low-tension friends put in pretty heavy fuses, which would 

stand a good deal, but an  alternating-current main must of 
necessity have fuses, and in that case he should cut his town 
Into sections to be safe. Speaking again of the alternating current, 
there was a question as to whether they should have sub-stations 
or transformers buried in the ground. If they had pit transformers 
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it was exceedingly difficult to get two supplies to any point. If they 
had sub-stations it was perfectly easy so to arrange their feeders in 
the form of а network as to be able to feed from either end of that net- 
work, and they were pretty certain of always having a constant supply. He 
wanted if he could to find out why low-tension engineers were using con- 
centric mains for distribution. He did not think that alternating-current 
men were right in doing it, and the President bad given them the clue as to 
what was the cause of its being done. He supposed they would hear that 
it was slightly less costly to make ; but he thought they would be very 
much to blame if they allowed their commercial instincts to carry them 
beyond a certain point. Their first duty was to have things absolutely right. 
Mr. Jeckell was rather hard on alternating-current motors, but, in his 
opinion, they required to be a little generous, or rather their continuous- 
current friends should go back a year or two in their own minds, and see 
what was happening with continuous-current motors. He was quite sure 
that with a little patience they would find the alternating-current motor 
would be quite as good as the other, and the question of efficiency was not 
a thing that in his opinion they need to worry over. He was rather 
surprised to hear an engineer giving up the problem rather than facing it, 
Another question of interest was the conduite. He always looked upon 
pipes and conduits as bringing into a system a possible danger. If there 
was a heavy frost they practically got a skin of ice, and they were bound 
to have gases accumulating underneath. With conduits or pipes they must 
have some special means of getting the gases away, and do what they would 
it was all but impossible to keep the water out. 

Mr. TREMLETT CARTER (London) said he would like to ask a ques- 
tion as to Mr. Mountain’s proposal to have several distributing eections, 
Would he have the distributing sections and the feeders and the machines 
all isolated, so ав to have practically a number of isolated systems working 
in one station, or would he have the feeders in parallel on the machines to 
work оп the separate distributors? If they wanted complete immunity 
from a general breakdown, they must have isolated machines and no 
paralleling at all But then there was the difficulty that it was impossible 
to get а good load factor for the plant. They might have a good load in 
one section and none in the other, and it would be much better to have 
sections coupled together. In London they had with the various systems 
there practically a number of distributing systems working quite indepen- 
dently one of another. That had been the practice all along until a short 
time ago ; but now a considerable amount of the power was being sent 
from Deptford to Chelsea, because there was a good day load in the City 
where there was a number of offices using the light in the day time, and in 
the evening the load there was small, while at Chelsea the reveree was the 


case. 

Mr. MOUNTAIN agreed that they should not run in parallel and would 
rather keep the machines separate. 

Mr. BARNARD (Hull) said they were using distributora with the three- 
core cable and they found that in a contract of £16,000 there was only à 
difference of about £200 between the cost of that and a concentric cable, 
while of course the advantage of the three-core cable was immense. They 
had only to cut the outer, and they could handle it with the current on. 
Mr. Jeckell had mentioned high-tension continuous work, and had said that 
it was not applicable to a large sparsely-lighted area. He was putting 
down high-tension generating plant in Hull for rather varied classes of 
areas, but in the sparsely-lighted areas he was transforming from 2000 
volta to 440, using three-wire distributors for the residential districts; and 
he thought that overcaine the objection to the high-tension continuous 
current for the residential districts. 

Mr. NESBITT (British Insulated Wire Company) said the question 
largely turned upon the different methods of laying the cables and not on 
the different systems of distributing the energy. He believed that the 
low-tension stations would ultimately have bigh-tension feeders. The 
220 volt limits which had recently been put in had given the low-tenston 
stations a large amount of relief, but it was only temporary. No station 
in the country was dealing with the total lighting that would have to be 
done in the district, and some municipal stations were only supplying less 
than 2 per cent. of the total number of ratepayers in the town, and were 
not supplying the whole of the light required even by them. It was 
obvious therefore that the electric light was going to be much more in 
demand in the near future {һап it was to-day. "Taking the average of the 
country the annual rate of increase was 33 per cont., which made it that 
in five years. The low-teusion stations, even with the higher voltage limit, 
would have their mains crowded to as great an extent as before, and the 
same prohlem would have to be fought out again. Не did not know 
whether they would then be able to use anything higher than the 220- 
volt light, but if not it meant that some high-teusion feeders of some sort 
would have to be put in. As to the method of laying cables he thought 
the armoured cables seemed to him to be the best. They were alao very 
cheap; and the alternative to them seemed to be a cast iron pipe, which 
was rather expensive. They were largely advocating a wooden trough in 
which the cable was laid with a composition which set very hard like con- 
crete, and that compared very favourably with an armoured cable. If one 
cable only was laid it cost no more, and if two or three then it was cheaper. 
In his concluding paragraph Mr. Jeckell was rather sitting on a fence. 
was a suspension of judgment. He agreed that if you had made up your 
mind to use a cable it ought not to be simply a question of price. the 
life of a cable depended to a considerable extent ou its stability, and was 
very largely influenced by the thickness of the lead, although not alto- 
gether. He had looked down The Electrician table and found that the 
stations originally using indiarubber were 53, and they had now 
been reduced to 23, so that 30 of them had been converted to lead-cov 
cables, of course, of various makes. With regard to the substation que“ 
tion, it was interesting to mention that the city substations were put ы 
with blue bricks laid in concrete, roofs in iron рігдеге, and a concrete be 
underneath. It was only in wet stations that any asphalte was used out- 
side the walls, and no inconvenience had been experienced there, 
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Mr. CALLENDER (Callender's Cable Company) said he had had a good 
deal of diversified experience in advising systems. Originally it was all 
continuous current and low tension. Then the alternating current came 
in, and possibly his ideas as to it were still hinged to some extent with his 
experience of the continuous current; but he believed absolutely and 
strongly that in getting out a network it was a mistake to put down 
transformers every few yards and so making it a cut-up system. If they 
put the alternating system down they should have the transformers in sub- 
stations—large buildings able to take a number of them. It was a much 
cheaper thing to have good heavy distributing lines and reduce the number 
of the transformers. He had had several instances where transformers 
had been put into cast-iron boxes and simply buried in the ground, and he 
knew of several instances where they had come out. He was certain that 
as they got wiser they would not put them in so often again. He was 
strongly of opinion that for low-tension network for alternating systems 
they should have few transformer stations. He did not think it was 
practically possible in most cases to say that they would cut their 
low-tension line in two and stick in a small box with ае transformer 
and so double the efficiency of the line. It did not work, and 
could not do so except in very rare cases in suburban and suchlike 
lines, As to the method of supply and the system to be used, 
he quite agreed that the right thing to do was, if they had the 
alternate current to stick to it, and if they had the continuous 
current to stick to the continuous. They had to use-high-tension, it was 
true, in many cases, but they could make a most excellent supply system by 
sticking to the continuous current even when they had great distances to 
travel. He instanced Birmingham as an example of what could be done. 
Their supply was over six miles from end to end and of a continuous 
current, and the whole of the current was generated at their station and 
transformed down to the sub-stations, and nothing could work better. 
They supplied a large number of motors. As a manufacturer it was of im- 
portance to him whether it was continuous or alternating, high or low- 
tension. He knew it was said that a maker must go in for the low-tension 
main, and it seemed that there was nothing being adopted now but lead- 
sheathed cables. While the table in Mr. Blaikie’s Paper gave them a good 
deal of information it put all the stations on one footing ; and they had to 
bear in mind that whilst it was true that for a small outlying station 
where the load was low the lead-sheathed armour cable might be the best 
sort to use, it did not by any means follow that in the large towns it was 
a system to beadopted. As to the laying of the cables he thought manual 
strain was the best. He quite agreed that there were many places where 
lead-sheathed cables could not be laid, as for example where the roads had 
been made of cinders, and where there were certain kinds of clay, and in the 
mining districts, and in such cases there was nothing for it but to lay cables 
in conduits. He quite endorsed the practice of laying them in wooden 
troughs or boxes, and advocated and adopted it many years ago—as far 
back as 1882. As to the damage done to cables by outsiders, he thought 
in every case they had power to demand notice when there was going to be 
any disturbance of the roads, and if they would insist upon that notice 
being given, and then appoint an inspector to see what was done, and that 
the work was done properly, engineera had the matter very much in their 
own hands. 

Mr. W. GRAY (Silvertown) said, with regard to the number of sub- 
stations and the size of them, it was purely a question of the distance from 
the supply. Whether it was alternating current or continuous hardly 
mattered to the cable manufacturer, except, perhaps, that with the alter- 
nating current his cables were subjected to a rather greater strain, and 
would have to be made а shade heavier, but of course the comparison 
would only be good when they took the continuous current, which was 
protected from rising above its normal electrical pressure. He would like 
to say that a great deal of the injury of the armour of the cables was due 
to chemical action, and would be quite absent if the lead were not there, 
so that a cable wrapped with sheathing and no lead would last longer than a 
lead-covered cable. With regard to “drawing. in, it was entirely a matter 
of taste, and he had not sufficient information to say what was the best 
course. The Post Office, with its long experience, could say that cast-iron 
pipes were good, but whether any other system was better yet remained 
to be proved. With cables that were not protected against chemical 
action, the inside of the pipes ought to be glazed, and the joints carefully 
attended to. The cast-iron pipe conduit system had some objections, and 
one was that, as a rule, people had taken it for granted that machinery 
directly under their eyes required attention, but cables under the street 
were not likely to break down, and had allowed the conduits to get choked 
up with mud. Mention had been made as to the manufacture of a cable 
which would stand all the strain to which it was likely to be subjected, but 
that was rather difficult. He mentioned that he once had to pass a cable 
through a pipe which he was informed was beautifully laid, but, by way of 
precaution, he passed a chain through the pipe and drew out two hand- 
spikes! If they had had 40 men—and he had seen 40 inen—drag- 
ging at a cable through that pipe any cable on earth would have 
broken. Another point was in regard to ventilation. Newcastle had 
adopted a good plan as to that, and kept their boxes dry by passing warm 
air through them. They had had their mains seven years, and had never 
had a fault yet. Mr. Jeckell had adopted & system at South Shields, but 
it would require years to say what were its full advantages. He thought 
that rubber had never had what might be calleda fair chance. It had had 
to do all the pioneer work in small sections, and pbysically was not strong 
enough to withatand Ше rough handling it then got. Whatever engineers 
knew now, certainly their predecessors of fiveor six years ago did not know 
much about cables and did not know how to handle them. "The remark 
&bout rubber cables going out of fashion was not correct, as his people had 
now orders from over 40 places for them. 

Mr. COUZENS (Taunton) said the ground covered by the Paper was 
very wide, and it seemed to him that there was room for a Paper on lead- 
covered cables only and another on the different sorts of casings in conse- 
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quence of the different natures of soil in which they were to be laid. As 
to rubber cables, one never knew what they would do: there was such a 
delightful indefiniteness about them which always made one doubtful and 
how long they were going to last. The desirability of concentric mains 
was also a subject for a separate Paper, and also the question of the trans- 
former substations as against pit transformers. He himself thought that 
transformer substations were vastly preferable to pit transformers. 

Mr. QUIN (Blackpool) said there did not seem to be much question that 
transformer chambers were much ahead of transformer boxes, and anyone 
who had had to lie on his stomach on the pavement and put his head into 
a high-tension transformer box did not care to do it a second time. He 
claimed to have the worst load factor in England. His maximum load 
last year exceeded by 20 per cent. his plant instalment, and he did not 
have it for an hour а day on the average. Under those conditions one 
would scarcely expect works cost to come out anything like satisfactory, 
and he was glad that Mr. Jeckell had pointed out that the question of 
works cost did not rely so much upon coal as upon the load factor. He 
was not troubled much with а demand for motors, and the efficiency of the 
alternating current did not affect him. If they carried out Mr. Mountain's 
very safe policy, and limited the risk by having separate networks, separate 
feeders and separate alternators, they had not a duplicate of their distri- 
buting plant ; but if they adopted the “suicidal policy," as it had been 
called, but which he, on the other hand, maintained was the safest policy, 
of duplicating everywhere, then they had a reserve. The plan he had 
adopted at Blackpool was to have one main distributing network only'over 
the whole town, and he had feeding centres or transformer chambers, and 
to each chamber he had & high.tension feeder direct. Each of those 
chambers were connected by high-tension and low-tension main arteries. 
The capacity of the transformer was so arranged that everything as regards 
the distributing plant was worked at three-quartere load. No matter how 
good a cable was, if it were badly laid it would not last. As to armoured 
cables, he had known steel armour that you could pull off as dust with 
your fingers within twelve months of its being laid, this being entirely 
due to the action of the soil. 

Mr. WILMSHURST (Halifax) said that he was a fairly large user of 
rubber cables in Halifax. They had 30 to 40 miles of them for three 
years, and had never had a single fault, and his cables had not cost him a 
penny in upkeep. Не agreed that everything depended upon the way the 
cables were laid. 

Mr. CHAMEN (Crompton and Co.) said the writers of the Papers did 
not say that they had had any experience of bare copper, and therefore 
they could not be surprised if they dismissed it as & thing that could not 
be satisfactory. With regard to the use of it in culverts, an important 
point must be the question of insulators. He had always maintained that 
it was absolutely fatal to introduce a system of bare copper mains in which 
the iosulators were not always accessible by simply lifting the cover of the 
pavement box, and that was the principle upon which the Crompton 
system was based, and, so far as he was aware. had always been adhered 
to. As to ventilation and drainage, the question was thought to be a 
most serious and fatal one, but it was really not the case. It was quite 
easy to ventilate a culvert, as was amply proved when they remembered 
the number of miles of the Crompton system of culverts laid in various 
parts of the country, and that Шеге had only been one explosion. Of 
course there had been explosions at St. Pancras, but if they had wanted 
to provide for explosions they could not have designed a thing more likely 
to produce that result. As to photographing the inside of the culverts, if 
the insulaturs were arranged as he had suggested there was no necessity 
for such a thing, because by using a mirror inside the box they could see 
from one box to the other. And, further than that, although it might be 
necessary to know what was wrong in the mains, he would ask what Mr. 
Tittensor proposed to do when he had found that there was something 
wrong ? . 

Mr. HAWLEY (Telegraph Mfg. Co.) said that when it came te a question of 
the laying of cables the life of them depended solely on mechanical action 
upon them. Rubber failed when exposed to dry and wet or hot and cold. 
One important question for engineers was this—what would it cost if they 
had to increase the size of the main 10 per cent. or 50 per cent. in a few 
years’? The cost of excavation was from дв. to 7s. a yard, and therefore 
if it were likely that the main would have to be enlarged within a few 
years it was & question whether it was wise in being economical now 
instead of laying down such a system that they could increase the size of 
the main without much additional outlay. 

Mr. FEDDEN (Edinburgh) said they could get over а good dea} of the 
necessity for tearing up the streets by using culverts such as they had 
adopted in Edinburgh. They had never had any gas‘in their culverts nor 
yet any water, and had never had ап explosion, and he had never seen any 
deposit on the insulators. 

Mr. SUTHERLAND (Hanley) fully agreed with Mr. Quin that they 
should not run separate mains. If they wanted to work economically the 
only way to do it was to have different sizes of machines in the station 
to be ready for any sized loud on any main. Personally he believed that 
the best way was to have their machines running in parallel. 

Mr. JECKELL promised to reply in writing, and Mr. BLAIKJE followed 
the same course, and the discussion on the Papers closed. 
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DISTRIBUTING SYSTEMS. 


The two Papers on “ Distributing Systems" presented at 
the Manchester meeting of the Municipal Electrical Asso- 
ciation, although possessing little in the nature of new facts 
or new suggestions, yet gave an opportunity to central station 
men to collect their ideas on this important question. An 
examination of the tables of capital expenditure, given in our 
electric supply returns sheets, reveals the fact that in many 
cases the money spent on mains approaches the sum devoted 
to plant, and in some cases it even exceeds it. If the cost of 
transformers, accumulators and sub-stations be added to the 
mains item, instead of being included with the plant, and if 
the cost of meters is also deducted from the figures in the 
plant column, the capital speut on the distribution plant would 
be found to be in nearly every case greater than that spent on 
the generating plant. When we further consider that the 
most important part of the distributing system, viz., the dis- 
tributing and service mains themselves, cannot be so com- 
pletely safeguarded against breakdown as is the case with the 
generating plant, it is apparent that the importance of economy 
and efficiency in this part of the electric supply equipment can 
hardly be underrated. It is, therefore, obviously wrong to lay 
down, аз some engineers are inclined to do, that a certain 
system of distribution, a certain type of mains and method 
of laying, and a certain proportionality are the best. The 
local conditions should affect the choice and arrangement of 
the various parts of the distribution system still more even 
than they affect the equipment of the boiler-house. 

Mr. JeckeLL's Paper considers systems of distribution, Mr. 
Brarkre's Paper is on distributing. Although the two Papers 
bear the same title they deal in reality with different subjects. 
Mr. скы, summarises the claims of high and low- 
pressure, alternating and continuous-current systems, touching 
but briefly on the question of mains and street-work, avoiding 
drawing comparisons between various kinds of cable, and pre- 
ferring not to mention anything about prices, whereas Mr. 
BLAIkIE's is a thoroughly practical Paper, discussing the 
design, cost and laying of the network Mr. JECKRII. 
commences by taking it for granted that the system to be 
adopted in any one case is that which is most suitable, and 
that there is no one method which is in every case superior to 
all the rest. We go further than this, and say that in each 
case there should be one arrangement of the methods of dis- 
tribution that is the most suitable. It should be a question of 
design, not merely of choice. To lay down a general rule, 
however good a one it may be, when no modifying circum- 
stances need be considered, and to follow it blindly, should not 
be the method of an engineer, although it often is. Thus it is 
an excellent doctrine that the alternating system should be 
used for scattered districts, and the continuous-current system 
for thickly lighted districts; but the number of stations is con- 
tinually increasing in which it has been found most expedient 
and most economical to employ both continuous апа alter- 
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ENGINEG—(contint 
Easton, бо, Broad Sanctuary Chambers, Broad Sanctuary, 
S.W, Works: Erith, Kent TT PEN 
Hindley, E. 8., 11, Queen Victoria-st., London, E.C. ; and Bourton, Dorset 
Robey and Co., Globe Works, Lincoln: and 70, Queen Victoria-st., Е.С. Кар 
Willans and Robinson, Rugby оооьоооооео оо ео оз оз овоо оеоезеоевсовсоооое осо ое ео 
ENGINE PACKING. 
United Ashestos Company, Dock House, Billiter-street. London, I. CO. 
Willcox (W. H.) and Co., 84 and 86, Southwark-etreet, London ee ue 


EXPANSION GHEETING AND RINGS. 
š а Asbestos Company, Dock House, Billiter-street,London, B.O. ...... 
4 P 

Delaware Hard Fibre Co., 15, Long-lane, London, E.O, ...............-.... un 
Mosses and Mitchell, 68-71, Ohiswell-street, London, E. 

FITTINGS FOR ELEOTRIO LIGHT. 
Benham and Froud, 40-49, Chandos-street, Strand, London, W.O............ 
Crompton & Оо. ; London, E.O., and Chelmsford 


Mansion House-buildings 

Dorman and Smith Salford, Manchester; and London and Glasgow.. 

Edison and Swan United Eleotrio Light Compeny, Ediswan Buildings, 86-87, 
Queen-etreet, London, E.C., and Branches. e@eesnvnecasaa Ceeeaceeveesa ee ео оого о 

General Electric Co., 69 

Johnson & Phillips, 14, Union-ot., Old Broad-st., London; & Chariton 
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25 


71 & 88, Queen Victoria-st., London, I. C., & Salford. 93 


don » Kent. 1,8,15 
Laing, п and Down, 82a, New Bond-st., London, W. ................ 24 
Lundi s Ai P., Bradbury-st. Londo S7 ( S 10 
Telegraph ешш Co., Helsby, near W ; and 11, Queen - 
Victoria-st., London, E. O., and LIver pool... „ 1 
Western Electric Co., 89, Coleman-street London, M. C 8 
FLUORESCENT SCREENS. 
Berend (O.) and Co., Dunedin House, Basinghall-avenue, London, B. CO. 14 
Bonnella (H. D. & Bon, 58 Mortimer-street, London, W. eeee -8020090000900940 18 
Cossor, 67 ngdon-roa London, E. C. „eee „„ OES ол оз ового ел 27 
ruck J. J.,8, 9 and 10, Hatton-garden, London, R. O e g 
Е ‘вор & Swan United E'ectric Light Company, Ediswan-buildings, 88-97, 
Queen-street, London, E.C., and Branches e* 000000009 e 6 % %„ „„ „„ 6 „ „„ „ ов — 
Ge3eral Electric Oo., 69, 71 & 88, Queen Victoria-st., London, E. C. & Salford 23 
GAS LIGHTERS (ELECTRIC). : 
Ed son and Swan United Electric Light Compauy, Ediswan-buildings, 86-87, 
Queen-street, London, E. O., and Beanches ........... c 
Genera! Electric Co., 69,71 & 88,QueenViotoria-st.,London,E.C., & Salford 28 
GENERATORS. 
Cox Thermo-Electric Co., The Cox Laboratory, St. Alban's, Herta .......... 8 
GLOBES AND SHAD ‚ 
Brockie-Pell Ато Lamp, 97, Queen Victoria-stroet, London, E.C. 6 % %% %% %% % 1 
rman and Smith, Manchester; and London and Guns 85 
Drake and Gorham, 66, Victoria-street, Westminster, London, 8. W.'..... eos 18 
Edison and Swan U Electric Light Company, Ediswan-buildings, 
36-37, Queen-street, London, E.C.; Branches 262 2 „ „„ ео „%% %% „% % „% 6 „ 6 оо те 
General Klectric Co., 69, 71 & 83, Queen Victoria-st., London, I. C., & Salford 23 
NERICTTSD Phillips, 14, Union- od., Old Broad-st, London; & Chariton Kent1,8,15 


Hicks, James J., 8, 9 & 10, Hatton-garden, London, R. O0 
INDIA RUBBER. 
Harburg India Rubber C. Oo. (F. Winter), 188, London Wall, Wood-st , Е.С. 
INSTRUMENTS. 
Berend (O.) & Co., Dunedin House, Basinghall-avenue, London. E. O. 
Chamberlain and Hookham, New Bartholomew- street, B 


ae and Co., Mansion House-buildings, London, E. C.: 


ee os 


000000 со 


эп and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-stroet, London, E. C., and Branches 


16 
14 


ham 80 
& Chelmsford 7, 22 


. General Electric Co., 60. 71 & 58, Queen Victoria-st., London, EC ; & Salford. 33 
Hicb8, James J., 8,9 and 10, Hatton-garden, London, Е.С. „ „ „% „%% % „ „ „% 6 о о 2 
Johnson & Phillips, 14, Union-ct. ,Old Broad - at., London; & Chariton, Kent 1, S, 15 
Nalder Brothers and Go., 16, Red Lion- street, Clerkenwell, London, H. C. . 18 
Раш, R. W., 44, Hatton-garden, and Gt. Saffron Hill, London, E. C.. 
Pitkin, J. 56, Кей Lion-street, Clerkenwell London, E. C. . . 20 
Richard, Jules, Paris еоозоовооооеоесв ео +0 оооооооотооов оооооозоовпоотоотоогозооео о о 18 
Вах (Julius) and Co., wr wig Coldharbour-lane, Camberwell,B.E...... 94 

mens Bros. and Co., 18, Queen Anne’s-gate, London; and Woolwich, Kent 6 
T 1 oy, W. F., Groat Turnstile, Holborn, ороло. on; and ll, Queen 19 
elegrap -» He near Warrington; an ueen 
Victoria-street, London, E.G’; and f ДИЕ E is 1 
White, James, 16-20, Cambridge-street, Glasgow 020864809886 08 58.500 0.8 0.0 оз 9.0 8 
INGULATING MATERIAL. 
Delaware Hard Fibre Company, 15. Long-lane, London, E. O0. =. 18 
Mosses and Mitchell, 68-71, Chiswell-street, London, K. O22 2 
INSULATORS, 
Doulton and Co., Lambeth Pottery, London, S. . €-9€*»9090090090000€00000 06000000 98 
Ed'son and Swan, United Electric Light Company, Ediswan-buildings, 56-87, 
G vba аха Вторая ‘Queen Victor 00050000009 20оовоооооооооово ео ое — 
ene ectric Co. ueen Victoria-st,,London, E. O.; & Salford. 23 
Henley's (W.T.) Tel. Works Co., I, Martin's-m, Canaon-st.,Lon.,& N.Woolwioh 1 
Johnson & Phillips,14, Union-ct., Old Broad-st., London; & Oharlton,Kent 1,8,15 
Siemens Bros. & Co., 13, Queen Anne's-gate, London; and Woolwich, Kent, 6 
er (J.) A Sons, London Pottery Lambe London, 8. I. 2 
elegrap anufacturing Оо. near Warrington; and 11, Queen 

. Berend 0.) and Co., Dunedin House, hall-avenue, London, Е.С... 

British ncandescent Lamp Co., H hema Wile J "ped London, N.W.. 16 
prote vx Lamp, 97, чоп o EG 11 

оа as ueen -street, Lond . ел 
Cossor, 67, Farringdon - road, London! B C. „eee 5 2 
Crompton and Co., Mansion House-buildings, London, E. C.; & Chelmsford 7,21 
Crystal E ectric Lamp Co, St. Stephen's Chmbrs, Telegraph-et, London, Е.С, 15 
Davy Electrical Construction Oo., 15, Victoria-street, Westminster, B. W. 21 
Dorman and Smith, Manchester; and London and Glasgow ................„ 25 
Drake and Gorham, 68, Viotoria- street, London, S. WMW... —— 1 
Electric Construction Oo., Wolverhampton; and Dashwood ouse, Old 
ison ani URL Фососоооооооое о о оооооосооооо ео LE EEEE ET) 5 
on an wan trio bt Co., Ediswan-buildings, 86-87 
лон, s j and Branches... ai uad ДЕХ — eeeseee „ — 
nerai Electric Co., Queen Viotoria-st., London, E. C:; & Salford. 

" Hard Incandesoonce Lamp Co.—Sole Agents, Wilhelm and Co., 11 & 13, 3 
Hone) Bie 9 ш тозац, E. о 0 оооооооооеооее 16 
m А n New n- е; & 17, Soho-sq, London, W.. 
Johnson & Phillips Azc),14, Union-ot, Old Broad-st,London; X Chariton,E ent 1,9, 15 
Biem Rene стое апа С 9 чеш т^ ew gate, London, 8.W.; and Woolwich 6 
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255 PILLARS 5 t, London; & Salford.j 23 

Edison wan Н tic Light Company, E - 86-87 

| Queen-street, London, E.C., and N is 2 - p Е е арши TITLE 

Go ral Electric Co.,09,71 & 88, Queen Victoria - at., London, IB. O.; & fal ford; .98 
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LIGHTNING CONDUCTORS. PAGE 
Edison & Swan United Electric Light Company, Ediswaa-buildiogs, 86-87, 
Queen-street. London, E. C., aud Brauche — 
General Electric Co., 69,71 & 88, Queen Victoria-st., London, E. C.; &Salford. 23 
Johnson & Phillips, 14. Union-ct., Old Broad-st.,J.ondon ; & Chariton, Kent 1,8,15 
Sax (Julius) and Co., Eagl) Works, Col iharboure-laae, Cambetw. II, S. E. — 24 


LUBRICANTS. 
House's Electric Cement Co, Vauxhall-road, Liverpool 


Drake and Gorham, 66, Victoria-street, London, 8.W. ...................... 13 
Chambers, Broad Sanctuary zi 


Edison and Swan, United Electric Light Company, Ediswan-buildings, 86-37, - 
Co., 69, 71 & 88, Queen Victoria-st., London, R. C. & Salford. 23 

Henley's(W. T.) Tel. Wor : Martin's-lane, London ebd N.Woolwich. 1 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London ; & Chariton,Kent . 5,15 
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lain and Hookham, New Bartholomew-street, Birmingbam ........ 

Edison and Swan United Electric Light Company, Ediswan-buildings, 85-97 
Queen-street, London, E.C., and Branches „„ 
General Eiectrlo Co., 69, 71 & 88, Queen Victoria-st, Lon E. C.; & Salford 93 
Johnson and Phillips, 14, Union-ct., Old Broad - x., London: Kent ſi. 8. 15 
Westinghouse Electric Co., 83, Vi a- street, Westminster, London, S. W. 30 


MIOA. —Banders. Wake & Co, 38., Great Bt. Helen's, London, E.C. ос оо m» ow ow 
W iggina( ¥.) & Sons, 10, Tower - hill, and 103 and 108, Minories, London 
MICROPHONES. 
Consolidated Telephone Construction & Manufacturing Company, 186-188, 
Shaftesbury-avenue, London, W. C.; and Coventry, England.............. 
General Electric Co.,69,71 & 88, Queen Viotoria - atroet, London, E. ; & Salford 23 
MOTORO (Electric). : 
Brush Electrical Engin 
Chamberlain & Hookham, New Bartholomow-street, Birmingham .......... 


eee [TITTEN 


Easton, Anderson & Goolden, Broad Sanctuary-chmbrs, ‘Broad Sanctuary, - 


‘Dashwood House, Old - 


Broad-st., London, E. 6 6 %% % % % % % ë⸗ũuv ee e 6% оо ое оа „ 6 %% % % „% „% „% %%% „% % „%„% %% „%% %%% „„ о а 5 
General Eleotrio Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 28 
Holmes (J. H.) & Co. Newcastle-on- ue ; 417 Soh 38quare, London, W. 4 

ohnson & Phillips,14, Union-ct.,Old Broad- st., London; &Charlton, Kent I. 8,15 
Newton Electrica! Works, Taunton, E land *e6*99«0(09*909009«62006€4/9200*00040009000*970 12 
Siemens Bros. & Co., 12. Queen Anne's-gate, London, 8. W. d Woolwich 6 

NON-CONDUCTING COMPOSITION. 
House's Electric Cement Co., Vauxhall-road, Live — ˙ dnesne 
United Asbestos Oo., Dock House, Billiter-street London, Ш.С, CO. 23 
NON-MAQGNETISABLE WATCHES. 
Smith (8.) and Son, 9, Strand, London, W. O. em ap со со ею ат A0 a ою ею ар аю ео то 27 
QIL FILTERS. 
General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E.C.; & Salford 28 
PAINTS, &c. 
. . Indestructible Paint Co., 27, Cannon-street, London, E. 0. 81 
PATENT AGENTS. 
Chapman (J. C.), 70, Chanoery-lane, London, W. * 9000000900 GE (D (D en (D ээ — 
Lorrain (J. G.), Norfolk House, Norfolk-street, Strand, W. C. 16 


POROUS CELLS. 
о Mad: Hand Sens, London Potteries, Lambeth, London, 8. W...........— 2 


Allen (W. H.), Son and Oo., Bedford; and 19 Great George-st. London, S.W. 17 
Belliss A & Oo., Ledsam-st. Works, Birmingham; & 9, Victoria-st i 
n n . оооооооооооооооооо оо 100000 €*€96060 ^um» 900€000«t8020240009€00€90099 о 
Kaston, Anderson & Goolden, Broad Sanctuar s-chambers, Broad Sanctuary 
S. W. Works: Erith, nt shee Conor ой овоо ооеоововооо ов у» е оо %%% „ „% „„ „„ 83 
SCREWS, TERMINALS, 
Edison and Swan United Hectic tate ааа алас КТШ 
n and Swan o t Com * 8, , 
r -street, London, E. O., and Branches Pie ST ы анун: — 
SHUNT-BOXES. 2 


R. W. 44 Hatton е ewe [XJ 
к ‚ 44, -garden, and Great Saffron-hill, London, E.C 


Jones & In ham, Tuo: Slate Wo: ks, G-oaslo2, R. S. O., North Wales . 2 
KETS. 


Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches 6 „%% EME LH o ———— CH EO 
. General Electric Co., 69,71 & 88, Queen Victoria-st., London, E. C.; & Salford 
STONEWARE AND PORCELAIN. 
Doulton and Co., Lambe London, S. E. 2 2% Se ое э о ав ID OD эз 9 eO 
Stiff (J.) and Sons, London Potteries, Lambeth, London, 8.%/............... 
SUPPLIES FOR CABLE SHIPS. 


" t A 
Johnson & Phillipe, 14, Union-ot.,Old Broad-st.,London; &Chariton,Kent1.8, 1 
SURFACE CONDENSERS. 
Belliss (G. e & Co., Ledsam-st. Works, Birmingham; and 9, Victoria-st, 
9 SCHSSSTSHESSHECHOHOSCH e SHCH ROH EO SCO LE ZEEE „eee „ee „eee oasuse 88 os 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
S. W. Works: Erith, Kent J аа cds Redes Sese add vet eer 
SWITCHES AND BWITCHBOARDS. | 
i Berend (O.) and Oo. Dunedin tloase Sesinghall-avenue,London, B.O... - 
Crompton and Co., Mans d-Chelmato 
Dorman and Smith 
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Electric Construction Uo., Wolverhampton; and “Dashwood. House, Old 
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Bros, & Co., 12, Queen Anne's-gate, London, 8. W.; & Woolwich, 
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S. SMITH & SON, 


Watohmakers to the Admiralty, . 
9, STRAND. 


Our “STRAND” Watches contain the largest number of improvements, and are ber. M more up-to-date us any Watch yet produced 


isses, 


G Pu. ghest Honours sal 


cene RT SQesenvaronies 


: дад 8 def Ид thee ne time 
Of the Sun er озо the Mer dian. 
0 Nf ith one of smiths Watches 
Established Нај! a Centurv. 


The most delicate, Impor- 
] tant, and valuable part of à 
А Watch is the balance, and 
this has hitherto been un- | 
protected, an omission that 

allows dirt and damp to 
affect the movement. in our 
invention this is overcome | 
without adding to the size, MEI 
and allows free use of the Ж 
regulator. ї 


Non-Magnetisable, 
El. 


Silver, £5. 
SPECIAL SIZE FOR LADIES. 


Prize Medal, Electrical Exhibition, 1892, for Wa 
| Non-Magnetisable Chronographs. || 
Certificate and Warranty with every Watch. 
Old watches and jewellery taken in Exchange. 


Our “TREATISE ON WATCHES,” 
Just Published, 160 pp., 400 Illustrations, 
Second Edition. 


ELECTRIC 


MOTORS » DYNAMOS 


Іп Small Sizes. 


ron DRIVING ALL KINDS OF MACHINERY, 
ror ELECTRO-PLATING, CHARGING, LIGHTING, 


AND FOR 


EXPERIMENTAL PURPOSES, 
ELECTRIC FANS FOR SHIPS’ CABINS, &c. 


THE CRYPTO WORKS CO., Ltd., 


Manufacturers, 


29, CLERKENWELL ROAD, LONDON. 


Telegrams: ‘‘COMMUTATOR LONDON.” 


X-RAY TUBES. 


TUBES SHOWING DIFFERENT DEGREES OF 
VACUA. 


00580 


ACTUAL MAKER, 


67, FARRINGDON ROAD, 224 Phosphorescent Minerals, Salts, Crystals, 


Tubes containing Specimens of Fluorescent 


E. C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS, 
INCANDESCENT ELECTRIC LAMPS, 
Experimental and Scientific Glass-Blowing. 


Is. extra. 


ALL ENGLISH — 
18-ct. Gold, £13. 15s. 


£5. 15s. and £12. 15s. 


Postage free at our own risk. 


“STRAND WATCH,” with cap off. 


GLOBE ELEC ECTRICAL 60. 


Special 
Mild Steel 
MAGNET 
CASTINGS. 


ARMATURE 
STAMPINGS 


FROM 
BEST CHARCOAL 

SWEDISH IRON. 

Any Shape or Dimen- 


the 


Free on Application. 


sions. 
Machined or in 
Roug 


PROMPT DELIVERY 
GUARANTEED. 


Telegrams: 
‘INRIG LONDON. 


Magnets ком Owedish гоп Plates, 
WITH INTERLOCKING JOINTS. 


Address: 


WHITE POST LANE, VICTORIA PARK, ouem, NE. 


— — 


If You Want 
A PLATING OR DEPOSITING PLANT 


CARL OPPERMANN, 
2, Wynyatt Street, Clerkenwell, E.C. 


LIGHTING AND PLATING DYNAMOS IN STOCK 


Also all REQUISITES for PLATERS, including Anodes & Chemicals. 


SEND STAMP FOR PAMPHLET AND CATALOGUE. 
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We learn that statements have been made to the e 


effect 
that it is the intention of the Proprietors of ** The 
Electrician " Electrioal Trados’ Directory and 
Handbook to ceasé the issue of that publication. 


A REWARD of £10 


will be paid for information leading to the conviction of 
the person or persons who have given currency to this false 
statement. | | 

The well-known Blue-Book will be issued as usual at the 
end of January next, апа there is not the remotest probability 
of its discontinuance. | | 

The success achieved by this work is extremely gratifying 
to all concerned in the heavy work of its compilation and. 


correction. | |. GEO. TUCKER, Puts. 


1, 2 and 3, Salisbury-court; Fleet-street, bondon. 
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TAPE. PAGE | TURNERS (ivory and Hard Wood). | PAGE 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87, | * Bonnellaand Son, 58, Mortimer-st., W.; and 42-43, Kirby-et.,London,E.C. 13 
Queen-street, London, E. C., and Branchen ꝗ . — | TURBINE, MAKERS. 
General с Co. 69. 71 & 88, Queen Victoria-st., London,. C.; & Salford .. 28 Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
TELEPHONE APPARATUS. S.W, Works: Erith, Kenne 
Wee e Co., 186-168, Shaftesbury-avenue, London, W. C.; 1 Howes, S., 64, Mark-lane, London, Е.С. .... aa >o oe =o ae = oe 5 — 4 
TELEPHONES. | = 11... RDUM ON Callonder’s Cable and Construction Co., 90, Cannon-street, London; Erith 
| e о And M Co., 186-188, Shaftesbury-avenue, London, W-C. А Marshes, Kent 1 y : 
an J œPiNU] 88 * À *34 Danian. 565625562 2 „ „„ „ „„ „4 „ at London: & Chariton. Kant 1 
: Edison & Swan Uni е 4 Ei sciri б Yi ght Company, Ediswan. bulidings, 86-87, Vi 5 epe а dr 14, Union- ot., Old Broad-st., London; & Charlton, Kent 1,8,'5 
Е 5 п, „ An TRn)gage s . — 
General Electric Co. У ie at Tandon G., & Salfor Bonnella (Н. D.) and Son, 58, Mortimer-street, London, W.. .. . 19 
Telegraph e Gor ы near кыы aad 41. Gass = Edison & Swan Unitel Electrio Licht Company, Ediswan Buildings, $6 & 
Victoria-street, London, E.C.; and liverpool 1 87, Queen-street, London. E. C., and Branches 6. — 
W. Electric Co.. 79, Coleman. street London E.G. . 8 | Hicks, James J., 8. 9 & 10, Hatton-garden, London, Ё.С..................... 2 
TELEGRAPH ENGINEERS. , V Wilhelm & Oo., 11 & 12, Westmoreland -bidgs., Aldersgate-st., London, E. O. 16 
enley's (W. T.) Teleg. Works Co., 27, Martin's-lane, London, & N.Woolwich 1 | VENTILATING. 
J rare 19, Паюе оь. Old Broad-st., London: K Chariton, Kent 1,8,15 Belliss (G. E.) & Co., Ledsam-stceot Works, Birmingham; and 9, Victoria- 
Sax (Julius) and Co., Eagle Works. Coldharbour-lane, Camberwell, S. K. .. 34 street, London, З.М, 1:3 18 
momen Bros. & со. 12, Queen Anne's Gate, Lo don, S. W.; & Woolwich 6| VOLTMETERS, 
токтар Manufacturing Co., Helsby near Warrington, and 11, Queen Crompton & Co., Mansion House-buildings, London, E. C.; & Chelmsford. 7, 21 
ria-street London, E. G.; and Liverpool ...................-.... 1 Drake and Gorham, 66, Viotoria-strest, London, S.W. ...................... 18 
THERMOMETERS. ae Edison & Swan United Electrio Light Company, Ediswan Buildings, 86 & 
1 James J.. 8, 9 & 10, Hatton. garden. London; E.O, .................. 2 87, Queen-stroet, London, B. C., and Branches .......................... — 
LS.—Kiicke (W.) & Co., Elberfeld, Germany. Agents for United Kingdom: Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Wilhelm & Co., 11 and 12, Westmoreland-buildings, London, Е.О. .... ... 17 Broad-st , London, E. (Coo 4 1 езе о. 5 
TRANSMITTERS. General Electric Co., 69, 71 & 83, Qucen Victoria-at., London, E. G.: & Salford 93 
GI С. e Co., 188-188, Shaftesbury-a venue, London, W. C.; Johnson & Phillipe, 14, Union-ot., Old eee , London; кооп. Kent 1, 8,15 
Baloo 4 dan Dalar Eisis Light Company, Hdtswauburlülogs бб / Fg, E. F., , Latin garden, and rea] Saffron-bill, London, Ri. .. 30 
Queen-street. Londoa, E. C., and Braaches .. 3 der. ее Pitkin, J., 58, Red Lion-street ‘Clerkenwell, E. C. 5 . 20 
Electric Construction Oo. Wolverhampton; and Dashwood House, Old Richard. Jules Paris ........ Quid ONE NEM MEUM 8 13 
à Broad-si., London, RBM be essa esesasassmesaenseosécvesauve b Sieniens Bros. & Co., 12, ueen's Anne's-gate, London, 8.W. & Woolwich 6 
TR дешер доско; Co., 69-71, Queen Victoria-st., London E. O.; and Salford 23 White, James, 16-20, Cambridge-street, Glasgow ........................ -æ 5 
Brush Electrical Engineering Co. 49, Queen Victoria-street, London, Е.С. 31 YULOANTI E, 
C.T.C. and Manufacturi 4 H i us ri a a Harburg India Rubber C. Co. (F. Winter), 138, London-wall, London, Е.С. 16 
ud Coventry, Борай чесе... eee sme meer asoras, T | WIRE (Qovered and Uricoveredh B | 
rompton & Co., Mansion House-buildings, London, E.C.; & Chelmsford. 7,22 ritish Insula e Co., Preston ee отето теве това оа нооте оа 
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nating currents. But Mr. JECKELL goes on to say that an 
engineer may be pardoned if, having used one system, he uses 
the same system in another place for which it is not so well 
suited; and, on the other hand, that if an engineer has had 
unfortunate experience with a system “ possibly owing to cir- 
cumstances over which he may not have had full control," he 
will take care to adopt any other but that system when next 
he has to decide. This is, of course, entirely human, but it 
is not good engineering. In the land of ideal perfection each 
new case would be considered on its merits, and an engineer, 
although naturally taking his own experience into account, 
would allow due weight to the experience of others, and not 
merely adopt or eschew a system owing to personal feelings 
engendered under different circumstances. z 

Mr. Braw laments that overhead distribution is almost 
confined to electric tramways, and he points enviously to 
those bare overhead conductors, the potential of which is 600 
volts above that of the earth. We do not know what lines 
the Medes and Persians followed in the electric lighting regu- 
lations referred to by Mr. BLAIxIE, but we are satisfied with 
the overhead wires in those small towns and districts in which 
the Board of Trade and the local authorities allow them. 
There are very few engineers now who question the unde- 
sirability of overhead mains in our larger towns and cities, and 
it is significant that most of the electric tramways run their 
feeders underground, and that the National Telephone Com- 
pany is now voluntarily placing its lines underground in 
London and all the more important provincial centres. The un. 
fortunate experience with overhead lighting mains in America 
should not be forgotten either, even if the methods and work- 
manship originally employed there left much to be desired. 

We should have welcomed further discussion on the question 
of junction-boxes. For lead-covered cables there is no doubt 
that a junction-box with brass collars, to which the lead 
sheathing is soldered, makas a thoroughly sound job if filled 
with compound. The chief disadvantage of such boxes, when 
compared with the split pattern, is that it is necessary to cut 
the cable when making a T-joint. Filling the box with com- 
pound makes up for any possible defect in the plumber's joint, 
and the objection that the connection is harder to make in 
such boxes is got over by slightly increasing their size. The 
great advantage of this type is that there need be no anxiety 
as to the continuity of the metallic covering of the cables. 
With rubber cables we believe that filling the boxes with 
compound, and using no other joints or glands, is now 
generally found to suffice. A common fault in the fitting 
of junction-boxes, especially on lead-covered cables, is to 
leave a gap in the armouring, from the point to which 
it was removed for making the joint to where the cable 
enters the box. If the earth under the junction-box is 
not very tightly rammed, the box will sink a little when 
the ground above it is filled in, and the lead or rubber, 
as the case may be, will be liable to be cut by the ends 
of the armouring. A simple and effectual way to overcome 
this, but one seldom employed, is to slip a cast-iron sleeve 
over the cable before making the joint, and after the joint 
is completed to pack up with coarse tape and pull the sleeve 
over the joint to overlap the collar of the junction-box. Split 
junction-boxes, of the type, with a tongue and groove with an 
insertion of lead piping between, having compartments for 
filling with compound only around the point of entrance of 
the cable, have been tried, we belicve, in many places. It 
would be interesting to hear whether it has been found neces- 
sary subsequently to fill the whole boxes with compound. In 
cases where it is a necessity to have the links in the junction- 
box easily accessible, Mr. Brarkie's plan of leaving but a small 


space between the links and the cover, and filling with com- 
pound up to the level of the links is а good one. In this way 
if there is a penetration of moisture into the box it will occa- 
sion a short circuit which can be found without difficulty. 

Remarks were made as to the inefficiency of some cable 
armourings, and Mr. Braxe assured cable manufacturers 
that increased weight would be no drawback. We would 
point out that the engineer who draws up the specification is 
alone to blame if the armouring is insufficient. No cable 
manufacturer would hesitate to greatly increase the thickness 
of his armouring, so that the cable would withstand almost 
any rough usage, were it not simply a question of cost. If a 
suitable thickness of armouring is laid down in the specifica- 
tion, nothing need be feared as to its inefficiency. The 
most noticeable thing mentioned in connection with the 
drawing-in system was Mr. Srtewart’s winch, which 
locks automatically when the strain on the cable becomes 
excessive. We hope this apparatus will meet with the success 
it deserves, but we trust Mr. Stewart has provided a means to 
prevent an over-zealous foreman from altering the adjustment 
so as to save time. A new accessory to the conduit system 
was described by Mr. Тіттехвок. His idea of drawing a 
photographic camera fitted with two lamps through the conduit 
is clever, but we fear that there are many who would not be 
convinced by his photographs. More might have been said as 
to the means employed for ventilating conduits, as the neces- 
sity for this is a fairly recent development, and central station 
men are not yet unanimous as to the best methods. The part 
of Mr. BLARIE's Paper referring to the design of sub- stations 
needs no comment; it was the most valuable in the whole 
Paper. It is to be regretted that others did not add to the 
interest of the discussion by entering into the relative advan- 
tages, disadvantages and costs of the sub-stations they have 
built. The consideration of practical problems of construction 
in this manner should be typical of the Papers presented to 
the Municipal Electrical Association. 


A CURIOUS ALTERNATE-CURRENT ARC 
PHENOMENON. 
BY ALFRED HAY, B.SC.(EDIN.). 


In the course of some experiments on alternate-current 
arcs between metallic electrodes, the following remarkable 
phenomenon was observed: It may be mentioned, in passing, 
that the maintenance of an alternate-current arc between 
metallic electrodes is an extremely difficult matter—a fact 
which does not appear to be very generally known.“ It is 
impossible to maintain the arc steadily; indeed, without 
special precautions it is quite impossible even to start it. 
If iron electrodes be used, they become red-hot for a con- 
siderable distance on each side of the arc while the latter 
continues burning. When this high temperature has been 
reached the arc generally goes out, and it will be found 
impossible to re-establish it while the electrodes are at a red 
heat. If now a jet of hydrogen be directed into the space 
between the two electrodes (Fig. 1) while their ends are still 
at a bright-red heat, the following curious effect takes place. 
The smooth, well-rounded surface of each electrode becomes 
contorted, and from its middle there arises a tentacle or pro- 
cess which gradually swells and advances to meet its fellow 
(Figs. 2 and 3). As soon as the two processes have come 
within a very short distance of each other (if not into actual 
contact), the arc is suddenly re-established, and the protruding 
portions of the electrodes are instantly withdrawn, the ends of 
the rods assuming a rounded shape (Fig. 1). The arc plays 
between them only for a second or two, and then goes out. 


* On this subject, see a recent Paper by Leo Arons in Wiedemann's — 
Annalen, Vol. LVII., р. 185. í | 
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The same phenomenon then occurs again, fantastically-shaped - 


prominences forming on the electrodes and slowly advancing 
towards each other until the establishment of the arc once 
more beats them back, flattening them as by a sudden blow. 
The shape assumed by the swelling incandescent masses varies 
a great deal, some of the more characteristic shapes being 
shown in Figs. 2 to 5. 

We thus obtain an intermittent alternating arc between the 
electrodes. The arc generally lasts only a second or two, and 
the growth of the processes takes from three to five seconds. 
If the temperature of the electrode extremities falls below a 
certain limit their growth ceases, and no further action takes 
place. It is therefore necessary to maintain the electrodes at 
a certain minimum distance from each other, in order that 
the phenomenon may take place regularly. On the other 
hand, if the distance be made very small, there is a tendency 
to form a complete bridge of incandescent material between 
the electrodes, which interferes with the action just described. 
When properly adjusted the arc may be made to go out and 
re-establish itself more than 20 times in succession without 
requiring any feed. Should the arc go out permanently, the 
plienomenon may be started again by bringing the electrodes 
into contact and then separating them. | 

No effect of this kind takes place when the hydrogen jet is 
removed. The glowing ends of the electrodes do not in that 
case exhibit the faintest tendency to approach each other. The 
phenomenon therefore depends on the fact of an atmosphere of 
incandescent hydrogen surrounding the tips of the electrodes. 
Coal gas was also tried instead of hydrogen, but although it was 
possible to obtain the effect, the necessary adjustments were 
much more troublesome, and even when at its best the result 
was not nearly so well marked, nor capable of such sustained 
action as with a hydrogen jet. 


Fia. 2. Fic. 3. Fic. 4. Его. 5. 


Fia. 1. 


The iron rods used in these experiments were about 11mm, 
in diameter, the arc was from 3mm. to 5mm. long, and took 
a current of 16. ampzres at a P.D. of somewhere about 
80 volts. The current was supplied by a Pyke and Harris 
inductor alternator, whose exciting current was such that the 
maximum value of the E. M. F. (i. e., the peak of the wave) on 
open circuit was about 350 volts. 

If the switch be opened immediately after an extinction of 
the arc, the incandescent tips of the electrodes will still swell 
and approach each other, so that this effect does not depend 
on the feeble electrostatic action exerted between them. On 
allowing the rods to cool,and examining the crusts forming their 
extremities, these will be found to consist of highly porous 
masses, thoroughly honeycombed in every direction. This 
shows that the upheaval and swelling of the electrode ends are 
due to small bubbles of gas which permeate the incandescent 
mass and become imprisoned within it. The sudden flatten- 
ing of the electrode tips when the аге is established may be 
ascribed to mechanical action, due to the sudden generation 
of heat. 

The effect may also be obtained with copper electrodes. An 
alternating arc having been established between two rods of 
copper (12mm. in diameter, the arc taking about 22 amperes 
at 40 volts), and maintained until small incandescent masses 
make their appearance at the ends of the electrodes, a jet of 
hydrogen is directed into the arc. As soon as the arc goes out, 
the little masses of incandescent material shoot out thin pro- 
cesses which approach each other and re-establish the arc. In 
the case of copper, however, the extinction and re-establish- 
ment of the arc are extremely rapid, each of these operations 


г be best fulfilled. i 


taking less than one second. Further, owing to the superior 
thermal conductivity of the metal, the cooling of. the ends is 
so rapid that it becomes difficult to obtain more than four or 
five consecutive extinctions and re-appearances of the arc, after 
which the latter goes out permanently. In carrying out the 
above experiments, I have. been assisted by Mr. Н. D. 
Johnston, & senior student of University College, Liverpool. 


THE NEW WIRING RULES OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


These rules embody the chief precautions and requirements 
which the Institution considers necessary $о secure satisfactory 
results. They have been drawn up to meet the ordinary cases 
of dwelling-houses, offices or business premises in which it is 
desired to lay the conductors and fix the fittings and appliances 
necessary for utilising electrical energy, ‘either for lighting, for 
heating, for motive power ог. for other purposes. They are 
arranged in such:a form that they may be used as specification 
of requirements and precautions which must be strictly enforced 
if a user of electrical energy wishes to have his house or 
premises supplied in such a manner that he may be as free as 
possible from risk of fire, of extinction, failure of supply or 
danger to person, and at the same: time have his work carried 
out with due regard for economy both in first cost and in after 
cost of maintenance. The rules are framed io meet all 
ordinary cases, but they are not intended to take the place of 
detailed specifications drawn up by consulting engineers to 
meet individual requirements. They are confined to a state- 
ment of well-ascertained requirements, and do not recommend 
any special system or form of apparatus by which these may 


For convenience the rules are grouped as below: · 

[Conductors|—(1) Conductivity and size; (2) insulation; 
(3) joints; (4) general arrangement; (5) precautions where 
they pass through walls or petitions; (6) precautions at points 
of connection.  [Fittinys]—(7) Precautions as to switches, 
fuses and other appliances; (8) switches; (9) switchboards ; 
(10) fuse boxes and fuses. [Generating and Utilising Appliances] 
—(11) Dynamos and motors; (12) accumulators or other 
batteries; (18) transformers; (14) аго lamps.  [Testinj]— 
(15) Testing the whole and parts. 


CONDUCTORS — CONDUCTIVITY AND S1z8. 


1. They should be of high-conductivity copper, not less than 100 per 
cent, conductivity, and where sulphur or other substance liable to attack 
bare copper is contained in the insulation, they should be tinned with 
jure tin. 

NoTE.—'The standard of conductivity here referred to із, that the resis- 
tance of a copper wire weighing 100 grains, 100in. long, should be 0:1516 
ohm at 60°F. 
Sectional Their sectional area should be proportional to the heat- 
ing effect, of the current required for the maximum number 
of lamps, or other current-using apparatus, that can be 
used simultaneously on the circuit ; but in no case should the sectional 
area of any conductor be less than that ofa No. 18 S. W. G. wire. All 
conductors having a sectional area larger than that of a No. 14 S.W.G. 
F жн ТИЯ 

еу вһо of such size that, when the maximum 

ре current is passing continuously through them, their tem- 

perature shall not exceed 150 F. It will, however, generally 
be found that if the conductors are worked up to a density of current 
corresponding to this increase of temperature, the resulting fall of potential 
or drop iu volta will be inconvenient and uneconomical. It is imperative 
that this temperature of 130°F. should never be exceeded, and therefore it 
is necessary to take into account the maximum temperature to which they 
may be subjected, independently of electric heating, in each particular 
locality, and the greatest increment above this temperature should not be 
more than will raise them to a temperature of 150?F. If the maximum 
temperature of the British Islands be taken as 100°F., then the increment 
due to electric heating must not exceed 50°Е.; that in to say, the size of 
the wires should be such that, when carrying the maximum current con- 
tinuously for many hours, the temperature does not rise more than 30°F. 
above the temperature, for the time being, of the place in which they are 
situated. In specially hot places the wires should be so large that the 
electric heating should be almost nil, апа the wires should be specially in- 
sulated with insulating material which does not deteriorate at the bighest 
temperature to which it will be subjected. 

The Table appended shows size of conductors which will safely carry 
currents up to 740 amperes, and the length in yards of single conductor 
in circuit for each volt of fall of potential when the maximum current ia 
In use. \ ` 2 
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INSULATION, 


Insulation. т аан conductors may be broadly classed under 

(a) Those insulated with a material as a dielectric which is itself so 
impervious to moisture that it only needs further protection from 
mechanical injury or from vermin. 

(b) Those insulated with a material as a dielectric which, in order to 
preserve its insulation qualities, must be kept perfectly dry, aud therefore 
needs to be encased in à water-proof tube or envelope, generally of soft 
metal, such as lead, which is drawn closely over the dielectric. 

When class (a) is used, the dielectric must be kept perfectly damp-proof, 
апа not in any case less in thickness, measured radially, than 50 mils plus 
one-tenth of the diameter of the conductor; it should not soften at a lower 
temperature than 170°F. ; the minimum insulation of a test-piece cut from 
it should be that given in column 7 of the Table, the test being made at 
60°F. after one minute's electrification, and after the test-piece has been 
immersed in water for 24 hours. When claas (b) is used the same 
conditions as to minimum thickness and softening temperature of the 
dielectric should be enforced as in class (а); its covering should be such 
that а test- piece cut from the conductor and immersed in water will not 
break down when an alternating pressure of 2,500 volts having a frequency 
of from 40 to 100 periods per second is applied for 10 minutes between the 
conductor and the water, the test-piece previous to immersion having been 
bent six times (three times in one direction and three times in the opposite 
direction) round a smooth cylindrical surface not more than 12 times the 
diameter of the conductor, measured outside the dielectric. The coil from 
which the test-piece was cut should be tested in a similar manner to class 
(a), but the minimum insulation resistance should be that given in the 
Table, column 8. Conductors of class (a) must be protected from 
mechanical injury by being covered with stout braid or taping, prepared so 
as to resist moisture, and must be further protected by casing, or by being 
drawn into pipes or conduits. In the case of conductors insulated as in 
class (5) great care must be taken to protect exposed ends of conductors 
where they enter the terminals of switches, fuses and other appliances 
from the possible access of moisture, which might creep along the insulat- 
ing material within the water-proof covering. 

Concentric Concentric conductors should in all respects conform to 

Conductors the requirements herein laid down for single conductors ; 

the insulation resistance of the outer dielectric should be 

that given in the table for single conductors having the same diameter as 

the outer conductor. The insulation resistance of the dielectric separating 

the two conductors should be twice that of the outer dielectric. The 

bending test of concentric conductors, class (5), should be made round a 
cyclinder 12 times the diameter of the outer dielectric. 

Flexible Cord Flexible cord conductors— i.e., those made up of a number 

Conductors of wires not larger tban No. 29 S.W.G., which are then 

' insulated (in many cases two such conductors are twisted 
together so as to form a double conductor)—should only be used for attach- 
ment to portable appliances, or for the wiring of fittings ; the insulating 
material used as the dielectric should be either pure rubber or vulcanised 
rubber of the best quality. If pure rubber be used, it should be laid on 
in two laps, care being taken that these should lap-joint. The radial thick- 
ness of the dielectric should never be lees than 16 mils for pressures up to 
125, or 20 mils for pressures up to 250 volts. Each coil should bear a 
certificate that a piece one yard in length cut from it bas withstood for 
five minutes an alternating pressure of 1,000 volts having a frequency of 
from 40 to 100 periods per second applied between the two conductors 
twisted together, the piece being subjected during the test to the vapour 


arising from a pan of boiling water placed at a distance not exceeding öft., 


and immediately below it, 


JOINTS. 
Solderin 5. All joints in conductors must be mechanically and 
я ui ds electrically perfect, to prevent heat being generated at 
Prohibited these points. The use of soldering fluids containing hydro- 


chloric acid, salammoniac, or other corrosive substances, 
should be absolutely forbidden. The insulation of all joints in insulated 
couductors should be most carefully attended to, the object being to make 
the insulation of the joints as nearly as possible equal to the insulation of 
the remainder of the conductor. 
Jointing In jointing rubber-insulated cable, care should be taken 
Precautions that the braiding or taping is carefully removed without 
" damage to the india-rubber, which latter should be laid 
bere, and tapered for sufficient length to ensure a water-tight union with 
the insulating substance used as а covering. It should be remembered 
when arranging for auy system of wiring that joints constitute a source of 
weakness, aud they should, therefore, be avoided as far as possible. 


GENERAL ÁRRANGEMENT. 


4. The arrangement of conductors should be carried out 
as far as possible from «distributing centres, the cable con- 
veying the current to them being free fron joints ; from 
these centres of distribution the use of small circuits carrying up to 
5 amperes, and also free from joints, except at the branches and connec- 
tions to switches and other appliances, is recommended, in order that the 
fuses at these centres of distribution may amply protect every conductor 
beyond them, even if only а “ flexible" for a single lamp. This will ensure 
safety, although the ideal system is to carry a conductor from each point 
of use back to the distributing centre without joint or tapping. 

Dràwin The use of a draw-in system, in which both conductors 
Systems, are drawn into one strong incombustible tube or chamber, 

y or their equivalent, is preferable to wood casing with 
spaced conductors, ав safety is better obtained by the use of suitable insu- 
lation of the wires themselves than by trusting to the wood casing, or to 


Distributing 
Centres. 


the spacing for insulating purposes. The composition of the tubing or 


conduit used must depend on the character of the structure in which it is 
embedded ; tubes or conduits which minimise condensation or sweating 
are to be preferred. When tubes are used no elbows should be employed, 
but corners should be turned either by means of slow bends or by the fixing 
of а suitable box. | | 

Conductors.spaced and eeparated away from the walls 


5 should not be permitted unless they are mechanically pro- 
Walls. tected throughout their entire length. Where the distri- 


bution is effected by circuits not carrying more than 
5 amperes, conductors of the same polarity may be “bunched " together, 
providing a double-pole fuse, arranged to sever the circuit before any per- 
ceptible rise of temperature can take place, is inserted at the point of 
distribution ; conductors of opposite polarity may also be “ bunched,” 


provided that they are placed in an incombustible tube or conduit. 


PRECAUTIONS WHERE CONDUCTORS PASS THROUGH WALLS OR 
PARTITIONS. 


5. Cables or wires passing through walls require addi- 


а tional protection, such аз a porcelain or other tube, which 
in Walls 0 be filled up with sand or other chemically inert incom. 


bustible material, so as to prevent the spread of fire 
through these openings. Wherever conductors cannot be in sight they 


should be made as accessible as possible; aud it is recommended that 


wires which must be buried witbin walls should not be 
drawn into fixed, but drawn into channels previously prepared 
Channels for them, and they should preferably not be drawn 
in until any dampness which may exist in these 

channels has dried out of them. 


Gas Pipes. Conductors should not be placed near gas pipes. 


Conductors 


PRECAUTIONS AT PoiNTS OF CONNECTION, 


Jointing on 6. Wherever conductors are connected on to switches, 
to Switches fuses, or other appliances, great care must be taken that 
the whole of the separate wires forming the stranded or 
flexible conductor are neatly twisted together and clamped into the ter- 
minal, so that no loose wire or strand can project ; the insulating material 
or dielectric should only be bared back sufficiently to allow of the conductor 
entering into the termiuala properly, and the ends of the insulation should 
be thoroughly sealed, to prevent moiature creeping along the copper 
beneath the insulation. The braiding, lead, or other non- or semi - insulating 
material, should be cut back for a distance of not less than in. from the 
end of the insulating material. 


PRECAUTIONS AS TO SWITCHES, FUSES, CONNECTORS AND OTHER 
APPLIANCES. 


Panos to 7. These should be mounted on bases made of porcelain 
Switches. &c, or other non-combustible material. If any difficulty arises 
i tbrough damp, this may be overcome by inserting a second 
base or backing of specially prepared material. 
In excessively damp places, such as cellars, all fittings 
Damp Places. attached to walls should, as far as possible, be dispensed 
with, the wires being carried direct from the distributing board to the 
lamps. 
5 Resistance coils should in all cases be carried on 
5 frames or supports made of incombustible material, 
and preferably should be enclosed in metal cases, to 
prevent accidental derangement. 
Wiring of Wherever fittings, such as brackets, electroliers or 
Fittings standards, require to have the conductors threaded 
through tubes or channels formed in the metal work, 
these should be designed so ав to avoid sharp angles or rough projecting 
edges which would be liable to strip or cut or damage the insulating 
material in the act of drawing in the conductors or in fastening them to 
Adapting the outside in the case of adapted fittings. The use of 
Gas Fittings. combined gas and electric fittings should not be permitted. 
А к Where gas fittings are adapted, they should be insulated 
rom the gas pipe. 
Jointless Where possible, the conductor should be carried without 
Conductors joint tbrough the fitting to the lamps; but where connec- 
tions at the back are unavoidable, special care must be 
taken to make this joint equal in quality, as regards conductivity and 
insulation, to the rest of the work. 


SWITCHES, 


8. Every switch, whether fixed separately or combined with lamp 
holders or fittings, should be constructed to comply with the following 
requirements: (а) That no overheating can take place at the point of 
contact or elsewhere ; (4) That when being switched off it is impossible 
for a permanent arc to be formed ; (c) That it cannot be left in an inter- 
mediate position between on and off; (d) The base should be of income 
bustible material ; (e) The cover should alsu be of incombustible material, 
and should preferably be either made of or lined with non-conducting 
material; (f) Covers of all switches should be kept clear of all the internal 
mechanism; (9) The handles of all switches should be efficiently insulated 
from the circuit; (Л) in order to ascertain that switches comply with the 
above requirements, samples should be selected from each pattern and size 
used, and should be tested at an E. M. F. and current 50 per cent. in excets 
of that which will be used on the circuits for which they are intended. 

Main switches should be placed close to the generators if the supply is 
generated within the building, or at the transformer if transformed within 
the building, or at the point of entrance of the conductors into any build- 
ing supplied from an external source. When all three wires of а three-wire 
system are brought into à house, the member of the switch connected to 
the middle wire must not make contact later, or break contact sooner, than 
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‘the other two members ; preferably the middle member should make con- 
tact sooner and break contact later than the two outer members. Single- 
pole switches should not be on the middle wire of a three-wire system. In 
a five-wire system the same principles will apply. 


SWITCHBOABDS. 


9. Wherever main or centres of distribution switchboards 
are provided, these should be constructed of incombustible 
| material, preferably with front connections, with circuits 
‘arranged as far as possible to form their own diagram of connections, and 
.80 labelled that they may be easily identified. Where back connections 


. Diagram of 
‹ Connections 


* Exposed are permitted they should be carefully soldered. Exposed 
‘Metal Work metal work of different polarity on switchboards should be 
well separated, and preferably mounted on separate bases. 

Fuse Boxes AND Fuses. 
ран 10. Branches from all circuits should have fuse boxes 
5 both Poles made of porcelain or other incombustible material on both 


poles, and the fuses in these fuse boxes, if on the same 
base, should be in separate compartments. Where the tree, or tapered, 

Fuses on stem of wiring is allowed, fuses should be introduced at 
Tapered Mains such intervals that each fuse protects the smallest branch 
between it and the next fuse; or, if there is no other fute, 
then it must protect right up to the end of the circuit. If the above pre- 
cautions are taken, it is not necessary to protect the ceiling 


Fuses in ; ; 
roses which support flexible pendants by fuses at the 
‚ Colling Roses. ceiling point of junction. : | 
Fuses in Whenever circuits not exceeding 5 amperes have fuses 
Portable in each pole at the distributing point, fuses in the con- 
Fittings. nectors (sec Section 7) аге not necessary; should the 


current, however, exceed 5 &mperes up to 125 volts, or 
5 amperes up to 250 volts, all portable fittings requiring flexible cords, or 
adapted fittings wired with flexible cords, must be protected with a fuse at 
the point of junction with the circuit. 
. Any fitting containing many lights and wired with flexible cord should 
be supplied by conductors carried back to the distributing centre. Where 
one of tbe conductors is connected to earth, all switches and fuses which 
will be single- pole should be arranged on the insulated side of the system. 
No fuses or switches should be placed in or at any point of the earthed 
conductor. Standard types of fuses should be so designed as to avoid the 
risk of ioserting fuses intended for large circuits into the fuse carriers of 
small circuits and vice тегй. i 
The covers of all fuse boxes—whether these be separate 
Ventilation of or grouped on switchboards—should be efficiently venti- 
' lated, во as to avoid risk of fracture by the sudden expan- 
gion of the air within them at the time the fuse melts, the covers being 
arranged to catch and retain the fused metal. | 
‚ АП connectors should be capable of withstanding a test at ап E.M.F. 
and current 50 per cent. in excess of that for which they are intended. If 
Connectors used in damp places special precautions must be adopted 
in Floors. t° exclude moisture. In cases where the fixed part of the. 
connector is attached to a floor it must be so arranged that 
no dust or water can accumulate in the cavity, and should have all contacts 
well below the floor level, to prevent any possibility of danger from con- 
tact with the carpets, 


Concentric  ' When concentric connectors are used they must be con- 

Connectors, ®*tucted so that they cannot be readily short-circuited by 

a piece of metal, such as а pin or a metal pencil-case. 

Clearances should be such that an arc cannot be started if the connector 

is pulled out at the time that the current is flowing. The insulation 

ce opposite poles should be such that it will not readily break 

or chip. 
| DYvNAMOS AND MOTORS. 

11. Dynamos and motors should be protected from 
amp and dust, and should be so placed that no wood work 
away from ' or inflammable material is within a distance of 12in. from 

Woodwork. them measured horizontally, or within 4ft. from them 
measured vertically above them ; and the same precautions 

must be adopted in placing and fixing the starting switches or regulating 
resistances used in connection with any of these appliances. The coils of 
these resistances must be so designed that in no case do 


| Spacing of 4 
Dynamos, &c. 


5 they heat above 212 F. even if left continuously in use; 
| Coils. and the coils must be protected by suitable metal casing 


or guards, which must not interfere with free circulation 
of the air round the coils. 
Eatthing the The frames of dynamos or motors employing an E. M. F. 
Frames. of 250 volts or upwards should be connected to earth. 
Continuous-current transformers are to be classed with dynamos and 
motors. 
ACCUMULATORS OR OTHER DATTERIES. 


12. Both accumulators and primary batteries should be placed and used 
under the same precautions as above described for dynamos and motors, 
and the room in which they are placed should be well ventilated. - The 
accumulators and batteries should themselves be well insulated from the 
earth, and should be protected by fuses at both poles, and at all points of 
connection between the circuit and the regulating cella. 


TRANSFORMERS. 


13. When these are used to transform either direct or alternating cur- 
rents of high E. M. F. down to the E M.F. allowed by the Board of Trade on 
the consumer's premises, they, together with their switches and fuse boxes, 
must Le placed in a fire and waterproof structure, preferably outside the 
building for which they are required, and their frames must be connected 
to earth. No part of such apparatus should be accessible except to the 

n in charge of them. In all cases conductors conveying currents of 
high E.M.F. inside a building must be specially insulated and encased in a 
fireproof conduit. Under no circumstances should transformers be allowed 
to heat under normal conditions of load to a temperature of 150°F. Trans- 
formera should be so protected by suitable apparatus that a leak between 
the primary and secondary coils raising the pressure to 400 volts above that 
of the earth should cut the transformer out of circuit. 

Low-pressure Low-pressure alternating transformers or choking coils 

кош. may be placed within buildings, but the same precautions 

TE as regards heating of the ooils, distance from woodwork, 

and guarding must be adopted as in the case of resistances used for motors, 


Arc LAMPS. 


14. Arc lamps must always be guarded by lanterns or netted globes, so 
as to prevent danger from ascending or descending sparks, and from falling 


Table showing Maximum Currents, Thickness of Dielectric, and Insulation Resistance for Copper Conductors Insulated and Laid in 


Tubing. 
5. 6. 1. 8. 
Total length in | Minimum thick- | Minimum insula- | Minimum insula- 


tion resistance in | tion resistance in 
megohms for one | megohms for one 


yards of lead and | ness of dielectric 
return giving 1 | in mils or thou- 


—— ———— — Ʒä—äĩ — ⁰⁰— — —œͥ—ẽ ů ů — — — ——————— Ü. —4. ä — — 


Casing or 
1. 2. 5. 4. 
Maximum cur- Total length in : 
Size. S. W.G rent for high yards of lead and шшш 
РЕЧ external tem- | return giving 1 allowable 

peratures. volt drop. шый 
18 or 62/38 or 97/40 ... 51 25 42 
| IE T ТАНЕ 53 25 4-4 
17 or 130/40............ . 40 25 5'4 
3/20 ............... 48 26 6°6 
16 or 110/38 or 172/40.. 49 2 6:8 
1ͤͤöÜöͤ ĩ iin 5:9 28 82 
„„ 6˙2 28 87 
14 or 172/38 or 7/214 ... 70 29 9:8 
IIS УЫ 15 50 110 
e кра 9°3 31 15°0 
TUB. аренаны 14:0 57 210 
19/20 a аан. 20:0 39 9070 
e 250 40 34:0 
TOTO: ве 510 45 48:0 
[or p 32˙0 45 49:0 
1916 Жыры ла 49:0 51 "e TTO 
19 14 s ise 7070 56 1100 
37/16 85:0 59 130:0 
1912 а 100:0 66 170-0 
ST ТИНЕ ЕН 120:0 64 190:0 
iS еа: 150˙0 67 240-0 
61/14_............... 170:0 74 290-0 
OTI ETEA 180:0 13 500:0 
Ire 260°0 82 450°0 
eee 350˙0 90 6200 
SAL unus 420°0 94 740°0 


volt drop. sandths of an inch. mile of Class A. | mile of Class R. 
18 55 1,200 500 
17 56 » » 
19 56 » » 
19 ó8 ” ” 
19 36 i * 
20 37 800 " 
20 38 „ „ 

| 21 58 » n 
20 40 " 
22 41 ” n 
25 44 » " 
26 48 ul 93 
21 49 » 59 
29 54 " ^ 
29 54 400 y 
52 62 » » 
55 70 95 97 
57 75 ji " 
59 82 500 i 
40 86 » ” 
42 95 » » 
45 1C2 35 | " 
44 105 ” | » 
41 124 » T 
51 144 27 ' ” 
53 | 158 i 
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glass or incandescent pieces of carbon. All parts of the lamps which are 
liable to be handled should be well insulated, and, in addition, an insulator 
must be inserted between the lamp and its support. Resistances for arc 
lamps should have a similar double insulation ; their coils should be 
designed so as not to heat above 212'F. ; they should be protected by 
metallic ventilating guards, and should be so placed that no woodwork is 
within 6in. of them measured horizontally, or within 2ft. of them measured 
vertically above them. When arc lamps are supplied from constant poten- 
tial mains, fuses on both mains are necessary. · 

. Arclamps in which air can have access to the carbons during burning 
should on no account be used in places where inflammable vapours or explo- 
sive mixtures of dust or gas are liable to be present. 


TESTING 


15. The conductors, fittings and appliances must be 

tested in the following manner before the current is 
switched on: The whole of the lamps or appliances for 
utilising the energy having been connected to the conductors, and all fuses 
being in place, an E. M.F. equal to twice the E.M.F. which will be ordinarily 
used is to be applied, and the insulation resistance between the whole 
system and earth must be measured after one minute’s electrification. The 
insulation should then not be less than 10 megohms, divided by the maxi- 
mum number of amperes required for the lamps and other appliances. The 
installation may be then set to work, and a second and similar test should 
be made after an interval of 15 days. In each test, if the insulation of the 
whole is below standard, the work should be divided up by the depart- 
mental switches and tested separately, in order to locate the faulty 
section. 
. The value of systematically testing and inspecting apparatus and circuits 
cannot be too strongly urged as & precaution against fire. Records should 
be kept of all tests, so that any gradual deterioration of the system may be 
detected. Cleanliness of all parts of the apparatus and fittings is essential. 
No repairs or alterations should be made when the current is on.“ 


Insulation 
T 


EXPLANATION OF TABLE. 


Column 1 gives the sizes of the conductors in common use. Cables are 
shown thus: 19/14, viz., 19 wires of No. 14 Standard wire gauge. 

Column 2 gives the maximum current for situations where the external 
temperature is above 100°F. The current for any conductor may be cal- 
‘culated from the formula: Log C=0775 log A+0°301, or C=2A%775 
(where C= current in amperes, A=area in 1,000ths of a sq. in). The 
maximum rise in temperature will be about 10°F. on large sizes. 
Column 3 gives the total length in yards of lead and return of each size 
of conductor causing a drop of 1 volt when transmitting the current shown 
in column 2. 

Column 4 gives the maximum current allowable in any situation. The 
current for апу conductor may be calculated from the formula—Log C= 
0:82 log A+0°415, or C 22:6 A (where C=current in amperes, А = area 
in 1,000ths of а sq. in.) The maximum rise in temperature will be 
about 20°F. on large sizes. 

Column 5 gives the total length in yards of lead and return of each size 
of conductor causing a drop of 1 volt when transmitting the current shown 
in column 4. 

- Column 6 gives the minimum thickness of dielectric. This may be 
obtained for any conductor by adding 30 mils to one-tenth the diameter of 
the conductor. | 

Columns 7 and 8 give the insulation resistances in megohms for one 
mile of cable of classes А and В respectively, | 


— 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT. ) 
New York, July 30, 1897. 


Water-Power Machinery for Japan.—It may be of interest 
to some of your readers to know that Japanese engineers are 
looking to America for some of their machinery to operate 
power-plants in the Land of Chrysanthemums. A prominent 
water-wheel manufacturer in San Francisco has recently con- 
tracted with a Kobe firm to supply three 500 н.р. Pelton 
impulse water-wheels to be operated under a head of 260ft. 
The water-wheels will be direct-connected to General Electric 
generators, which will furnish power for an electric railway in 
Kobe. 
tition with prominent German and other European firms. 

General Meeting of the American Institute of Electrical 
Engineers.—The fourteenth general meeting of the American 
Institute of Electrical Engineers was held at Greenacre-on- 
the Piscatauqua, Eliot, Me., on July 26th, 27th and 28th, and 
although the attendance was not very large, owing to the diffi- 
culty of reaching the place of meeting, keen interest was taken 
in the Papers, which were well discussed. The most promi- 
nent feature of the meeting was the display of the experimental 
apparatus of the late Prof. Moses G. Farmer, who resided at 
Greenacre, where his last experimental work was done. His 
daughter, Miss Sarah J. Farmer, permitted the exhibition of a 


The contract was secured in the face of severe compe- 


large number of her father’s models and experimental apparatus, 
and the Smithsonian Institution of Washington loaned for 
the purpose the motor and car which Prof. Farmer exhibited 
50 years ago. This is probably the first passenger-carrying 
electric railway apparatus. On the first day Mr. C. P. 
Steinmetz read a Paper entitled ** The Alternating-Current 
Induction Motor." Prof. W. E. Goldsborough said that the 
great exactness with which such machines can be designed is 
a splendid example of the precision of modern electrical 
engineering. The curves and drawings exhibited by Mr. 
Steinmetz, he said, showed the highest class of exactness, and 
it seemed well worth while to emphasise this point. Mr. A. E. 
Kennelly said that this Paper did for the induction motor 
what the classical Papers of Hopkinson had done for the 
direct-current motor. Prof. F. A. C. Perrine did not under- 
stand why, if the introduction of capacity in a circuit greatly 
increased the torque of the machine, it should decrease the 
torque efficiency, nor why high E.M.F. was better than 
increased capacity for sustaining the large currents necessary 
for great torque. Mr. Steinmetz, in replying, said that the 
best effects which could be obtained with capacity, even when 
the adjustment of this was such that perfect resonance 
resulted, are not so good as those due to using increased resis- 
tance in the armature. He considered the induction generator 
а very valuable piece of apparatus for special uses, as, for 
example, when the load is largely of induction motors. Its 
availability is very great, since it eliminates all continuous- 
current exciters and machinery and cannot be injured by short 
circuit. After the reading of a Paper by Prof. Elihu Thomson 
entitled ** A New Form of Induction Coil," adjournment was 
taken until evening. In the afternoon, in a large tent on the 
grounds, Prof. George Parker, of the University of Penny- 
sylvania, on behalf of Miss Farmer and the Greenacre colony, 
gave an address of welcome to the Institute. His remarks were 
largely directed to the influence of the example of Prof. Farmer, 
whose lifework had been done in the neighbourhood. At the 
evening session President Crocker read his inaugural address, 
the subject being The Precision of Electrical Engineering.“ 
He spoke of the great accuracy attained in electrical measure- 
ments, and gave many interesting illustrations and examples 
of the precision of electrical engineering work. At Tuesday's 
session Mr. P. A. Bates read a Paper by himself and W. С. 
Barnes, of New York, entitled Effect of Heat upon Insu- 
lating Materials.” An interesting discussion took place, in 
which Prof. Perrine quoted some interesting figures. He said 
that more than 4 per cent. of the total weight of a 100 pair 
telephone cable made of No. 18 copper wire and paper 0-128in. 
thick can be driven off Even in the dry air of California 
more than 15 per cent. of the weight of paper was due to 
moisture. Specimens of wood thoroughly dried had absorbed 
as much as 15 per cent. in three days. While compressed 
paper and fibre hold comparatively less moisture, it is a well- 
known fact that all contain enough to change their shape with 
the hygrometric conditions. Even in the driest air as much 
as 5 per cent. of the weight of the best quality of fibre is 
water. Prof. Elihu Thomson expressed his appreciation of 
the Paper, for the reason that it brought out in precise shape 
some really valuable data. The facts about cellulose mate- 
rials reflected so much on their insulating power that they 
could no longer be regarded as high-class insulating sub- 
stances. At temperatures as low as 100deg. there was slow car- 
bonisation and deterioration of the insulation, while even at 
ordinary temperatures cellulose compounds were unstable. 
An interesting episode of che meeting on Wednesday was the 
receipt by Miss Sarah J. Farmer of a telegram from Mr. F. J. 
Sprague, in which that gentleman stated that on that day, the 
fiftieth anniversary of the public exhibition by her father of 
electric traction, he (Mr. Sprague) had operated one of the 
new trains for the Chicago Elevated Railway, six cara being 
handled easily by a small boy. The telegram was read before 
the meeting. In explanation of this it may be well to say that 
Mr. Sprague has been conducting experiments at Schenectady, 
New York, with the system which he will introduce on the 
Chicago Elevated Railway. This system is known as the 
multiple unit system, and is of Mr. Sprague’s own invention. 
He uses motors on every car composing the train, all of which 
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are.controlled from one point. It was decided to hold the next 
annual meeting of the Institute at Omaha, Nebraska, at the 
time of the Trans-Mississippi and International Exposition, 
which will be held in that city next summer. At 8 o'clock in 
the evening, Prof. Elihu Thomson delivered a very interesting 
and popular lecture on Electricity in the Future.“ 


— ... PT 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


Келсе с сеш 


NEW BOOKS AND EDITIONS. 


The folowing New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London : — 


SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 7s. 6d.; post free, 88. 3d ; abroad, 9s. 
About 1,300 pages. 


"Tag POTENTIOMETER AND ITS ÁDJUNCTS": A Universal System of 
Electrical Measurement. —By W. C. Fisher. Fully illustrated. Now ready. 
Digest post free. 

*LocALIBATION OF Faur.TS IN ELTOrRICO LicHT Mains.”—By F. C. 
Raphael. Price 5s., post free; abroad, 58. 6d. Now ready. Prospectus 
on application. 

"SuBMARINE CABLE-LAYING AND REPAIRING."—By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 128. 6d. Now ready. 

“Тик ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The New Edition ts now ready. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

“THE ART OF ELECTROLYTIO SEPARATION oF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

‘THe INCANDESCENT LAMP AND ITS MANUFACTURE.”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 88. 

‘¢ ELECTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

“ PRACTICAL Notes FOR ELECTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

„ELECTRIC LAMPS AND ELECTRIO LiaHTING," by Prof. J. A. Fleming, 
M. A., D. So., F. R. S., is now ready. The book is handsomely bound, and 
full of original illustrations, designs, initials, &c. Price 7s, 6d., post free. 

'"MorivBg POWER AND GEARING FOR ELECTRICAL MAOCHINERY.”—B 
E. Tremlett Carter, C. E., M. LE. E. Now ready. Price 12s. 6d. post 
free; abroad, 13s. 6d. Prospectus post frae. 

LABORATORY NOTES AND ForMs.—With the above title we have ready a 
set of 40 Elcmentary and Advanced Exercises for use in Electrical Engi- 
neering classes. New Edition now ready. These have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. €d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net ; or bound in strong 
cloth oa. e, price 128. 6d. net. Strong portfolios can be had, price 1з, each. 
A full prospectus sent post free. 

“Tur Wokk oF Hertz.”—By Dr. O. J. Lodge, with igi 
illustrations. Price 2s. 6d. net. акша ORENS 

* ELECTBIO MorivE PowER."—A new work, by Mr. Albion T. S 
with this title, is now ready, containing the latest information е 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d. 
post free; abroad, 11s. ; : 

“ ELECTRICAL ENGINEERING FORMULXE," а ket-book, by M . W 
Gore ana E М. Кү; is ready ; rice Ts. 6d. ; by DW а. 9d. ; 
abroad, 8s. ne large paper edition with wide margins b li 
price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. минка at 

“Тнк STEAM ENGINE INDICATOR AND INDICATOR DiAGRAMS."—Ed;ted 
and 5 by W. Worby Beaumont. Price 3s. 6d., post free. 

** DRUM ABMATURES AND COMMUTATORS," by Мг. F. Marten W th 
se 1 Price 7s. 6d. ; abroad, 8s. Ио ес оп application” TN 

RMATURE WINDINGS or ELEorRIO MaocHINES."—By H. F. Parshall 
and H. M. Hobart. This work has been compiled iom Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
2с кес рее о араша of дш and is intended to serve as a 

, treatise on dynamo design. Large 4to, 370 pages, 140 full- 
llustrations and 65 full-page tables, 308., post free. E EU 

“THE MANUFACTURE Or Execrric Light CARBONS.” — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated 
price 1s. 6d. ; post free, 1s. 9d. 

“ Tuae ELECTRIC Arc.”—By Mrs. Ayrton. In. the Press. 


‘ ELECTRICAL TESTING FOR TELEGRAPH ENGI " 
j NGINEERS." — B 
Young. In the Press. а 


“THE BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH 1896.97.“ 
A valuable, up-to-date compilation, will be ready at the end of September, 


“The Electrician” Electrical Trades Directory and Hand- 
book.—The Publisher of this well-known Blue-Book for the 
electrical trades desires to contradict a rumour which he learns is 
in circulation that the issue of this work is to be discontinued. 
From an advertisement elsewhere it will be seen that a reward of 
£10 is offered to anyone furnishing information which will lead to 
the conviction of those guilty of circulating this false and malicious 
report, The Directory and Handbook for 1898 is already in course of 
preparation, and the work will, as usual, be published at the end 
of January. Many new features of interest to the trade will be 
introduced. 


Tenders Invited. Extension of Time.—-The Carlisle Corpora- 
tion invite tenders for (1) Lancashire boilers and mechanical stokers ; 
(2) engines, dynamos, condensers, pumps, &., steam, exhaust, 
feed and drain pipes ; (3) storage battery ; (4) switchboard for dyna- 
mos and feeders, and boosters and switchboards for batteries and 
boosters ; (5) arc lamps, and (6) feeders, mains and arc lamp leads. 
Some further particulars are given in our advertisement pages, and 
оре of specifications, &c., can be obtained from the City Surveyor 
(Mr. Henry C. Marks), Fisher-street, Carlisle, or from Dr. A. B. 
W. Kennedy, 17, Victoria-street, Westminster, London, S.W. 
Tenders must be delivered at the City Surveyor’s office not later 
than Thursday, Aug. 19. 


From our advertisement columns it will be seen that 
the Belfast Harbour Commissioners invite tenders for the supply 
of some electric lighting plant, including two dynamos, a switch- 
board, 100 arc lamps, 100 tubular masts, 100 isolating switches, 
mains and junction-boxes. Copies of specification, &c., may be 
obtained from the Engineer to the Board (Mr. G. F. L. Giles), and 
tenders must be sent iu to the Secretary (Mr. W. A. Currie), 
Harbour Offices, Belfast, by Monday, the 23rd inst. 


The Wallasey Urban District Council invite tenders 
for the supply апа delivery of alternating-current transformers 
Copies of specification may be obtained from the Engineer (Mr. 
J. Н. Crowther), Great Float, near Birkenhead. Some further 
information is given in our advertisement columns. Tenders, 
addressed to the Chairman of the Gas, Water and Electricity 
Committee, must be left at the office of the Clerk (pro tem.) to the 
Council (Mr. J. J. Burnley), Public Offices, Church-street, Egre- 
mont, Cheshire, by 4 p.m. on Thursday, the 19th inst. 


————— The Museum, Libraries and Parks Committee of the 
County Borough of Salford require tenders for wiring the library 
and museum of Peel Park for the electric light. Tenders to 
Mr. 8. Brown, Town Clerk, Town Hall, Salford, by 17th inst. 


—  —— The Corporation of the Borough of Derby invite tenders 
for the supply of one alternating-current dynamo and engine, and 
one continuous current dynamo to an engine at present installed. 
Tenders to Mr. H. F. Gadsby, Town Clerk, Town Hall, Derby, by 
30th inst. 

— — —— The Town Council of Port Elizabeth, Cape Colony, 
invite tenders for the electric lighting of the streets and municipal 
buildings of the town in consideration of a concession for the ex- 
clusive right of supplying electric current for private purposes, for 
terms of 5, 15, 20, 25 or 30 years respectively. Tenders by 
Sept. 21, to the agents of the Municipality, Messrs. Davis and 
Soper, 54, St. Mary-axe, London, E.C., from whom information can 
be obtained. 

— Tenders are invited by the municipal authorities of 
Pedralva (Valencia) Spain, for the concession for the electric 
lighting of the town for ten years. Tenders to el Secretario del 
Ayuntamiento. 

— "Tenders are invited for the extension of the electricity 
station of the Kingston-upon-Thames Corporation. Tenders to 
the Town Clerk by 26th inst. 


—— —— The Tramways Committee of the Sheffield Corporation 
invite tenders for about 1,800 tons of tram-rails, fish-plates, tie-bars, 
nuts and bolts. Tenders must be lodged at the City Surveyor's 
Office, Town Hall, Sheffield, by the 20th inst. 


Tenders Accepted.—The Kensington (London) Vestry have 
accepted the tender of Messrs. Walter V. Scott and Co. for 
alterations to the electric light fittings at the Town Hall. 


—— ——— The Finance Committee of the Birkenhead Town 
Council have accepted the tender of Messrs. Maund and Seed, of 
Southport, for wiring and fitting up the Woodside Ferry premises 
for the electric light. The tender of Messrs. Fletcher, Hirst and 
Co. had already been accepted, but as this firm wished to withdraw, 
the Committee have agreed to permit them to do so. 


— The Electric Lighting Committee of the Hull Corpora- 
tion have accepted the tender of Messrs. Marshall, Sons and Co. 
for the supply of two boilers, pumps, &c., as а temporary plant 
for a period of three months for £360. As announced last week, 
Messrs. Willans and Robinson are providing the engine and 
dynamo for this temporary plant, 
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Tenders Accepted.—The Derby Town Council have accepted 
the tender of the British Insulated Wire ag so! for supplying 
and laying mains in Uttoxeter New-road, Driffield-road, and 
Charnworth-street at £1,150. 7s. 

——— The Vestry of St. Mary, Islington (London), have 
accepted the tender of Mr. Speeding for wiring and fitting up the 
baths and workhouses in Caledonian-road for the electric light at 
£420. 

—— —— The Hammersmith Vestry have accepted the tender of 
the General Electric Company for the supply of electrical goods 
during the coming year, that of Messrs. W. Н. Willcox and Co. 
for tools, and that of the Edison and Swan Company for the supply 
of incandescent lamps. 

The Neath Town Council have received three tenders 
for the leasing of the local tramways, viz., from Mr. Matthew 
Whittington, of Neath, the British Gas Traction Company, and the 
British Electric Traction Company. АП the tenders were based 
upon the assumption that the permanent way would be kept in 
repair by the Corporation. Mr. Whittington offered to work the 
line by horse-power on a 14 or 21 years’ lease at £100 per annum. 
The British Gas Traction Company would take a seven years’ lease, 
to be extended fora further period of seven or 14 years, and would 
provide gas motor-cars and а suitable service and pay an annual 
rental of £1,300. "The tender of the British Electric Traction Com- 
pany offered £1,700 per annum, but the Council would have to 

urchase the undertaking at the end of 21 years at a valuation. 

his was considered objectionable. The Council have therefore 
adopted the tender of the Gas Company. 


— At Wednesday's meeting of the Halifax Town Council 
it was decided, оп the recommendation of the Tramways Com- 
mittee, to accept the tender of the Electric Construction Company 
for the supply of tramcar equipment at £4,171. 10a. 

Appointments.— The National Electric Free Wiring Company 
(Limited), have appointed Mr. B. H. Jenkinson engineer and works 
manager; Mr. H. J. Nisbett now acts as district manager of the 
Blackpool centre ; and Mr. Percy B. Wilson has been appointed 
secretary to the Company, whose offices are at 11, Charing Cross- 
road, London W.C. 

— Mr. William F. S. Churchill, M.A., has been appointed 
mathematical instructor at the People's Palace Technical College, 
London. 

Appointments Vacant.—The Torquay Town Council require 
competent persons to fill the appointments of (1) engineer-in- 
charge ; (2) engine driver ; (3) stoker ; (4) cleaner and arc lamp 
trimmer ; and (5) jointer for house connections. Some further 
particulars will be found elsewhere in an advertisement, and appli- 
cations must be sent in to Mr. Fred. S. Hex, Town Clerk, Town 
Hall, Torquay, not later than noon of Monday, the 16th inst. 


The Town Council of the Burgh of Leith invite appli- 
cations for the post of resident electrical engineer, at а salary of 
£300 а year. Applications to Mr. T. B. Laing, Town Clerk, 
Leith, by 16th inst. 


— — The Technical Instruction Committee of the Plymouth 
Town Council require а master in the physics department at their 
Technical Schools. Salary, £165. Applications to the Secretary 
(Mr. T. W. Byfield) by 18th inst. 

— — The position of senior assistant and demonstrator in 
the electrical engineering department at the Municipal School of 
Science and Technology, Brighton, is vacant. Salary £150 per 
annum. Particulars from the Principal, and applications must be 
in by the 18th inst. 

Borough Polytechnic Institute.—In connection with the open- 
ing of a Technical Day School in this Institute in September next, 
and the general development of the Institute, the Governors have 
made the following appointments, amongst others: Mr. E. Т. 
Marsh, M.A. (science master, Owen’s School, Islington), Head 
Master of the Day School; F. Mollwo Perkin, Ph.D., Head of the 
Chemistry Department; and Mr. G. E. Draycott, Whit. Ex. 
(assistant at People’s Palace), Lecturer in Engineering. 


Business Notices.—The business of Mr. W. Willson Cobbett, the 
well-known textile belting manufacturer, 59, Southwark-street, 
London, and New Lanark, N.B., has been turned into a private 
company, under the title of W. Willson Cobbett (Limited). 

———— Messrs. Simon Berry and Co., who have opened branch 
offices and stores at 65, King street, Manchester, have been 
appointed agents for the counties of Lancashire, Yorkshire and 
Cheshire for the manufactures of Messrs. Siemens Bros. and Co. 
(Limited). 


————— We are asked to state that the name of Munro’s Elec- 
trical Manufacturing Company has been changed to the Holland 
House Electrical Manufacturing Company (Limited). 

———— Messrs. Wilhelm and Co., of 11 and 12, Westmoreland 
Buildings, Aldersgate-street, London, E.C., have been appointed 
sole agents for the United Kingdom for the manufactures of 


Messrs. Fritache and Pischon, of Berlin, makers of dynamos and 
motors. 


Sale by Auction.—Messrs. Oldham and Sons have received 
instructions from Mr. Lovewell Blake, liquidator to the Thetford 
Electric Light and Power Company (Limited), to sell by auction, at 
the Anchor Hotel, Thetford, Norfolk, on Tuesday next, at 
4p.m., as а going concern and in one lot, the freehold electricity 
supply station, with generating plant complete and system of over- 
head mains, of the Thetford Company. Catalogues can be 
obtained of the auctioneers, Earl-street, Thetford; of Mr. Blake, 
the liquidator, Great Yarmouth; or of the solicitors, Messrs. 
Houchen and Houchen, Thetford. 


Receivership.—Mr. P. W. Northey was apppinted on the 22nd 
ult. receiver and manager of the Epstein Electric Accumulator 
Company (Limited), with a view to the reconstruction of the Com- 
pany at an early date if possible. A petition has been presented 
to the High Court for the winding up of the Company, and will 
be heard before Mr. Justice Vaughan Williams on the 18th inst. 


Liquidations.—It has been decided to wind up the Marine 
Steam Turbine Company (Limited) voluntarily. The liquidators, 
Messrs. J. B. Simpson and N. C. Cookson have been authorised to 
register a new Company, entitled Parson’s Marine Steam Turbine 
Company (Limited), for the purpose of acquiring the assets and 
undertaking of the Company. 

————— At an extraordinary general meeting of the members 
of the Crystal Electric Lamp Company (Limited), on the 16th ult., 
it was decided to wind up the Company voluntarily, and Mr. H. S. 
Deacon, St. ae Chambers, Telegraph-street, London, E.C., 
was appointed liquidator. This resolution was confirmed on 3rd 
inst. Particulars of the reconstructed Company will be found ona 


‘subsequent page. 


———— A meeting of the members of Roger Dawson (Limited) 
will be held at Mr. F. E. Hick's, 3 and 4, Lincoln’s Inn-fields, W. C., 
on Sept. 23, to receive an account of the winding up of the Company, 


Bankruptcies.—Arthur Bagshawe, engineer, tradingas Bagshawe 
Bros. and Co., 44, Upper Thames-street, E.C., and residing at 2, 
Eastmearn-road, West Dulwich, S.E., London, has been adjudicated 
bankrupt. The first meeting of creditors will take place at Bank- 
ruptcy-buildings, Carey-street, W.C., on 13th inst., and the public 
examination at the same place on Sept. 14. 

Sir William Edward Joseph Vavasour, Bart., came up 
for public examination at the London Bankruptcy Court on Tues- 
day. Debtor had invented various improvements in electrical 
appliances. He had acted as Managing Director of the Akester 
Electro Motor and Accumulator Company (Limited), and was the 
vendor to the Globe Electric Company (Limited), which was formed 
to acquire his rights in certain electrical patents. He was entitled 
to £5,500 in fully paid shares in the latter Company, of which he 
had acted as Managing Director. Mr. Pope, the assistant receiver, 
applied for an adjournment. The debtor was the tenant in tail of 
estates in Yorkshire and Staffordshire, and as matters in connection 
therewith were very complicated he required further time for 
investigation purposes. The examination was adjourned until 
November. 

A New Switch.—Mesars. George Newnes (Limited) have sent 
us а ''specimen of an electric switch, for which great advantages 
are claimed over all existing articles of the same character, both in 
quality and simplicity of construction." The switch, which, weare 
informed, is the property and invention of Mr. A. C. Brockie, is of 
the tumbler pattern, and differs chiefly from the usual make of 
tumbler switch by its base being of vulcanised fibre instead of 
porcelain, and by the position of one of the two holes for the hold- 
ing-down screws being between the main terminals. 

Reflectors.—Messrs. Wilhelm and Co. are introducing a new 
type of incandescent lamp reflector manufactured by the Hard 
Incandescence Lamp Company, of Zurich, whom Messrs. Wilhelm 
and Co. represent in this country. It is claimed for this special 
type of reflector that it adds largely to the illuminating power of 
the lamp. 

Legal.—In an action brought by the British Aluminium Com- 

any (Limited) against the Aluminium and General Foundry 
Syndicate (Limited), last week, no appearance was made for the 
defendants, and judgment was accordingly given for the plaintiff 
Company. The action was brought in respect of an alleged 
infringement of the plaintiffs’ right in certain processes for the 
preparation of aluminium. | 

Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Aug. 4 te 
Aug. 10, with the ports of destination :— 

Aden—£85 (telegraph apparatus) Argentina—Buenos Ayres, £372 
(including £272 telegraph apparatus snd material) Australasia — Albany, 
596 ; Brisbane, £3,269 (telegraph poles); Christchurch, £142; Free 
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mantle, £35 ; Launceston, £60 ; Melbourne, £12 ; Otago, £150 ; Sydney, 
£901 (including £493 telegraph material). Brazil— Para, £52,500 (telegraph 
material). Ceylon — Colombo, £203. Belgium Antwerp, £368 (including 
£205 fuses). Egypt — Alexandria, £44 (telegraph material). German 
Hamburg, £28. Hollund— Amsterdam, £285 ; Flushing, £15. India— 
Bombay, £87 ; Caleutta, £881. Madeira, £200. Siam—Bangkok, £65. 
South Africa—Cape Town, £1,092 ; Delagoa Bay, £621 (including £419 
telegraph material) ; Durban, £198 (including £245 telegraph stores) ; Port 
Elizabeth, £60. Spain Cadiz, £1,950 ; Carthagena, £558 ; Malaga, £200. 
Straits Settlements—Shanghai, £88. Sweden—Gothenburg, £61; Stock- 
holm, 2700. West Indies—Trinadad, £20. Total £65,127 against £18,454 
for six days (Aug. 6 to Aug. 11 last year). 

** Engineering Magazine.” The contents of the August number 
of this magazines include the following articles: South Africa 
as a Land of Opportunities,” by R. Wallace; “Difficulties of 
Transportation in the Tropics,” by C. P. Yeatman ; *' Growth and 
Development of the Steel Rail in America," by H. G. Prout ; 
** Electricity in the Modern Machine Shop," by Dr. Louis Bell; 
“ Early Steamboats on Western American Rivers,” by C. D. Millar; 
„The Economy of the Modern Engine Room," by C. T. Smith; 
Isolated Plants v. Central Stations, by P. R. Moses; The 
Mineral Resources of Arizona," by T. Tonge; ** The Electric Plant 
and the Modern Tall Building," by F. A. Pattison, and The 
History, Status and Possibilities of Acetylene," by H. H. Suplee. 
The issue also contains the usual Review of the Engineering Press, 
and this number, as well as all the back numbers ,may be obtained 
at the offices of the European Edition, 1, 2 and 3, Salisbury-court, 
Fleet-street, London. 

* Automotor and Horseless Vehicle Journal.”—No. 11 of 
this journal is now ready, and contains articles on the French 
heavy vehicle trials, the Paris-Dieppe Races and their lessons, 
and other interesting matter. The price of the number is 7d., 
post free, the annual subscription being 78. 


Aberystwyth.—The electric light has just been installed at 
the new Cambria Hotel. Current is taken from the local Electric 
Supply Company, and the whole work has been carried out under 
. the superintendence of the Company's engineer, Mr. E. Putland. 

Accrington.—The Town Council have decided to establish 
electricity supply works at а cost of £10,000. Borrowing powers 
have already been obtained from the Local Government Board. 

Airdrie.— In reference to the ро 1 to construct an electric 
tramway between Airdrie and Coatbridge, the Town Clerk of Airdrie 
reported at the last meeting of the Town Council that a representa- 

tive of the New General Traction Company had visited both towns 
for the purpose of inspecting the route and reporting as to the 
eligibility of the scheme. The Company were also in communica- 
tion with Coatbridge Town Council, and as soon as arrangements 
could be made they proposed a joint meeting of the two Councils 
with the representatives of the Company. The agent in Glasgow 
of the Electric Tramway Construction and Maintenance Company 
(Limited) also desired permission to submit a similar project, while 

the Provost stated that he was in communication with the Electric 
Construction Company, who were also desirous of submitting a 
scheme. The Tramway Committee have been authorised to continue 
the negotiations, 
. Barking.—At the last meeting of the District Council the 
Lighting Committee reported that the consulting engineer (Mr. 
W. C. C. Hawtayne) prepared plans and specifications of the 
proposed electricity works, and that tenders would shortly be 
advertised. On the recommendation of the Committee the plans 
were approved. 
- Blackburn.— The electric light mains are to be extended along 
Penny-street to Bastwell. The Gas Committee have approved of 
Mr. E. M. Lacey’s plans for the extension of the electricity station 
building, and the alternative plans of the proposed arrangement of 
the poles and overhead lines at Salford Bridge have been referred 
to a special sub-committee. | 


Brechin.—The terms of the agreement between Edmundson's 
Electricity Corporation and the Police Commission for the erection 
of electricity supply works in the town have been finally arranged. 
-The maximum price for current for public lighting has been fixed 
at 4d. per unit. 

Bristol .—The borough electrical engineer (Mr. H. Faraday 
Proctor) has been asked to submit an estimate of the cost of fitting 
up the High-street and Exchange Markets for the electric light. 
Au electrically-propelled ventilating fan is to be erected in the 
Council-chamber. 

Derby.—The minutes of the Electric Lighting Committee pre- 
sented at the last meeting of the Town Council stated they had 
received Mr. Manville's report on the proposed extension of the 
electricity works, and it was at present receiving consideration. 

Cardiff.—On the recommendation of the Lighting Committee 
the Town Council, on Monday, sanctioned the increase of the 
salary of the borough electrical engineer (Mr. N. Applebee) to 
£300 per aunum. 


Darlington.—A motion to borrow £3,000 for extending the 


gasworks gave an opportunity to some of the members of the 
Town Council at their last meeting to raise the question of the 
introduction of the electric light. 
mittee said that they had already obtained a Provisional Order, 
and some years ago had gone into the question of the advisa- 
bility of adopting the electric light. "They had had the management 
of the gas lighting long enough to know the advantages of haviog 
it in their own hands, and when they felt that the town was 
ready for the electric light they would themselves undertake the 
su 
li 


he Chairman of the Gas Com- 


pply. They certainly had no intention of allowing the electric 


ighting of the town to pass into the hands of private persons. 


They, however, drew the line at involving the town in an expen- 

diture that might mean 4d. or bd. in the £ in the rates without 

knowing that they were going to have any adequate return. 

gentleman did not, however, enlighten his hearers as to how he 

arrived at these figures. Other towns experience no great diffi- 

1785 in running electric lighting schemes on much more favourable 
nes. 


The 


Exhibition.—The Sociedad Nacional de Industrias of Peru pro- 


pose to establish a permanent exhibition of machinery and indus- 
trial appliances, and particularly ap 
traction, mining and agriculture. 
machinery and inventions can also be exhibited. The exhibition, 
which is under the patronage of the Government, will be located 
at Lima. Further particulars can be obtained from the President 
of the society or at the Peruvian Legation in London. 


aratus relating to lighting, 
lans and models of new 


Godalming.—A lengthy report has been prepared by Messrs. 


Kincaid, Waller and Manville on the revised estimate submitted 
by Messrs. John Fowler and Co. (Leeds) for the erection and equip- 
ment of an electricity supply station in this district. It was 
originally proposed to adopt the high-tension alternating current 
system, but as current can now be supplied on the low-tension 
three-wire system at higher pressures the latter system is 
recommended. 
sets of plant, each capable of supplying current for 1,750 
Jamps, 


Messrs. Fowler's estimate provided for two 


but as it is estimated that at least 2,300 lamps 
would be alight simultaneously, it is proposed to put in a 
battery of accumulators. The revenue from 3,500 8 c.p. lampe 


connected up to the mains, with current at 8d. per unit, is put at 


£2,333, and the total cost of maintenance and annual up-keep at 


£1,130, leaving a gross profit of £1,203 to meet interest and sink- 


ing fund (£587), or an estimated net profit of £616. On the report 


coming up for discussion at the meeting of the Council last week, 


the matter was postponed to the next meeting. 

Great Grimsby.—A special meeting of the Town Council was 
held on Tuesday to consider two communications from electric 
lighting companies offering to take a transfer of the Corporation's 
Provisional Order, and in the event of the Council not being in & 
position to consider the question of transfer, giving notice of 
intention to apply to the Board of Trade to revoke the Order. 
After some discussion the Public Lighting Committee were 
empowered to consider and report upon the matter, and to employ 
an expert to advise as to the wisdom of establishing electricity works. 


Guernsey.—Edmundson's Electricity Corporation has submitted 
particulars of an electric lighting scheme for this town, and & 
meeting of the Royal Court was recently held for the purpose of 
considering the particulars. Objections to certain portions of the 
project were made by the Gas Light and Waterworks Companies. 
The Court accepted the principle of the project, and appointed a 
committee to consult an electrical expert, and at the same time 
acknowledged the claim of priority over the Company lodged by 
Messrs. T. M. Bichard and J. Duguemin, who asserted that they 
had made similar application to the Court for а concession in 1891. 

Hampstead (London).—At the last meeting of the Vestry the 

revised scale of charges for electric current was submitted by the 
Lighting Committee. In future the charges will be 6d. per unit 
for the maximum consumption of two hours per day and 25d. per 
unit after, with the ordinary scale of discounts. There was a long 
discussion as to the effect of the proposed change, but eventually 
the Committee's recommendation was agreed to. 
. Harrogate.—At Tuesday's meeting of the Town Council the 
Lighting Committee submitted а report from the borough electrical 
engineer recommending extensions of the electric lighting at an 
estimated cost of £16,500. "The Chairman of the Committee (Col. 
Thwaites) said the extensions were necessary in order to keep pace 
with the demand. At present they had an equivalent of 6,100 8-c. p. 
lamps connected, and with orders in hand this number would be 
increased to about 7,000. He therefore moved that application be 
made to the Local Government Board for sanction to borrow 
£16,000 for carrying out the work. After discussion the matter 
was referred to à special meeting of the Council. 

Hastings.—The Public Lighting Committee of the Town Council 
have made an arrangement with the Hastings and St. Leonards-on- 
Sea Electric Light Company for continuing the lightiug of the front 
line until the completion of the Corporation's own installation on 
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the old terms. Mr. Leonard Andrews, the Company s electrical 
engineer, offers to take charge of the Corporation's station pending 
the proposed purchase of the Company's undertaking. 


Islington (London).—On the recommendation of the Electric 
Lighting Committee the Vestry have decided to extend the mains 
in Camden-road, Archway-road, Junction-road and Highgate-hill, 
at an estimated cost of £14,250. The question of laying mains 
along the Essex-road, and in the residential district of Highbury is 
at present under the consideration of the Committee, and it is 
probable that the Committee will briog up а further report on this 
matter after the vacation. The mains are to be extended to St. 
Peter's Church, St. Peter's-street, at an estimated cost of £200. 
The London County Council have sanctioned loans of £40,450 and 
£7,000 for electric lighting purposes, repayable in 40 years at 25 
per cent. per annnm. 


Liabilities of Receivers and Managers."—4A matter which 

has the greatest importance for all traders, and especially for 
general supply houses, is referred to by the Law Journal in com- 
menting upon the recent decision of the House of Lords in the 
matter of ''Gosling v. Gaskell and Grocott.” The following com- 
ments are made :— 
. “So many businesses are now carried on by receivers and managers that 
it really becomes a matter of moment to those who deal with persons trading 
under that equivocal title to whom and to what they are giving credit. In 
solving this question it must be remembered that there are two kinds of 
receivers and managers. "There is the receiver and manager appointed by 
the Court and the receiver and manager appointed under а contract—the 
mortgage deed or trust deed, as the case may be. "The ition of the 
receiver and manager in these two cases is fundamentally different. When 
the receiver and manager is appointed by the Court he accepts the appoint- 
ment on the terms that he will be personally responsible to the creditors of 
the business, while he is to be indemnified out of the estate. The appoint- 
ment is а lucrative one, and he may, therefore, fairly take this risk. If he 
shrinks from it, he may make a special contract with the persons who give 
him credit that they shall look to the assets of tho business only. Where 
a receiver and manager is appointed under a debenture-holders’ trust deed, 
or under a mortgage deed. the case is different. He is not a principal, an 
officer of the Court; he is an agent; but whose agent the agent of the 
company or of the trustees for the debenture-holders ? The House of 
Lords has just given the answer (Gosling v. Gaskell): the agent not of the 
debenture-holders, but of the company, even though the company has 
gone „ This seems strange at first sight, bat the position 
of a receiver as between mortgagor and mortgagee is only intelligible by 
an historical retrospect. It had its origin in the perils of the mortgagee 
in possession. The Jaw allowed a mortgagee to assert his legal right 
by entry ; but if he stood strictly on his righ s the law dealt strictly with 
him, like Portia with Shylock, and required him to account not only for 
what he had received, but for what he might, but for his wilful default, 
have received. To escape this mortgagees, being masters of the situation, 
began to insist on the appointment by the mortgagor of a receiver, as a 
sort of cat’s-paw to get the chestnuts out of the fire; and afterwards tlie 
practice grew up for mortgagees to stipulate that they themselves should, 
in place of the mortgagor, appoint the receiver to act as the mortgagor’s 
agent. It may be said that this is hard, that the debenture-holders get the 
benefit of the trading and ought to bear the risk ; but if the result of the 
true construction of the bargain is that the company is to bear it, the 
Court cannot interfere. Borrowers from the beginning of the world have 
had to submit to hard bargains, and creditora of a company are now, by a 
series of 8 surprises, getting to understand that they can only claim 
against the company’s assets, subjeet to the contract between the company 
and its debenture-holders. " 


Liverpool.—At a meeting of che special tramways committee of 
the Liverpool Corporation on Monday, a proposal to elect Mr. F.S. 
Pearson as engineer for the construction and electrical equipment 
of Princes’s Park-Dingle Tramway route was defeated by seven 
votes to five. Sir A. Forwood then resigned the chairmanship of 
the committee, and the further consideration of the matter was de- 
ferred. Mr. Pearson, who is consulting engineer for the City of 
Birmingham Tramway Company, is an American, and the feeling 
of the majority was that the work could be done by an English 
engineer or one of the Corporation’s own staff. The city electrical 
engineer (Mr. A. Bromley Holmes) has been instructed by the Light- 
ing Committee to report fully as to what generating stations and 
plant will be necessary to meet the expected demand for electric 
lighting in 1878. 

' Major-General H. D. Crozier, R. E., held a Local Govern- 
ment Board inquiry on Wednesday into the application of the 
City Council for sanction to borrow £100,000 for electric light 
extension purposes. The Town Clerk (Mr. Harcourt E. Clare) 
explained that the Council acquired the electric light works in 1896, 
and they had authority to borrow £500,000 for the purchase and 
extension of the undertaking. They paid £400,000 to the share- 
holders of the Company, and as they had to take over all debts, in- 
cluding the money which the Company had spent as capital, in 
addition to their share capital, the total was £436,474, Since the Cor- 
poration had obtained possession of the undertaking the demand for 
electric current had increased at a very rapid rate. The actual capital 
expenditure to the present time, since July 1, 1896, was £43,500, 
which brought the total expenditure to £479,000. Works were in 
progress which would involve a further expenditure of £45,000, 
plus the sum they were committed to by their contracts, which would 

ring the total capital expenditure up to, in round figures, £524,000. 
Their borrowing powers were at present limited te £500,000. The 


Corporation were compelled, under the terms of their Provisional 
Order, to extend their mains according as might be required within 
the area of supply. The area of the Corporation’s supply was the 
whole of the city, but their obligations to supply extended to only 
a portion of it. The reason they asked to be authorised to borrow 
the extra £76,000 was that they anticipated that within the next 
12 or 18 months all that capital expenditure would be required 
in fulfilling the obligations cast upon them by their 1896 Order 
and in extending the undertaking. As an indication of the 
tremendous growth that had arisen in the demand for current in 
the city the Town Clerk stated that on July 1, 1896, the number 
of lights connected was 41,500, mainly incandescent, but arc 
lights in the streets were included. On Dec. 31, 1896, that num- 
ber had been increased to 52,500, and by July 1, 1897, 
tə 63,162. At the present time the Lighting Committee 
found a great difficulty in meeting the increased demand. 
Although they were continually spending fresh capital in order to 
give the supply demanded, they were at the same time getting a 
better return for the larger capital than they were for the smaller 
capital when the undertaking was acquired. When the Corpora- 
tion purchased the undertaking they anticipated a surplus (after 
paying all working expenses, maintenance, &c.) of about £3,000 a 
year, besides paying interest and sinking fund. On Dec. 31, 1896, 
the accounts showed that in round figures there was a net 
profit of £11,000. The price of current was reduced in April to 
6d. per unit for the first thousand units per month, and 44. after- 
wards. The charge for current for power purposes was also reduced 
to 31. per unit for small supplies, and 2d. for largo supplies, against 
5d. and 4d. respectively. Even with these reductions the income was 
still progressing. Thenet profit for thesix months to June 30 last was 
nearly £13,000. Of the £76,000 required they estimated that £32,000 
would be required for mains, £24,000 for plant, and about £20,000 
for land and buildings. It was absolutely essential that the Corpo- 
ration should have power to borrow at least that sum. The city 
electrical engineer (Mr. A. Bromley Holmes) then gave details of 
the various extensions proposed to be carried out, the work 
including an extension of the mains to the northern part of the 
city adjacent to the docks. There were at present four generating 
stations ; two others were to be erected, and then such arrange- 
ments for distribution would be made as would ensure a continuous 
supply of electricity throughout the city. The Chairman of the 
Lighting Committee (Mr. C. Petrie) also gave evidence, and endorsed 
the Town Clerk’s remarks as to the increasing demand for elec- 
tricity, and the desire of the Committee to extend the supply to 
every part of the city, and at a reasonable price. | 


Manchester.—The Special Tramways Committee recommend 
that whenever any change takes plac» in the system of traction 
on the local tramways the new motive-power should be electricity. 


. Marylebone (London) —The Vestry have decided to co-aperate 

with the Paddington Vestry in a scheme for the lighting of the 
Edgware-road by means of arc lamps, provided the cost of 
supplving current to each arc is not more than £30 per annum. 
The Vestry have also decided to obtain a report from a consulting 
engineer as to the desirability of erecting joint electricity and 
refuse-destructor works. 

Newcastle-upon-Tyne.—The Tramways Committee have been 
authorised to consult а tramway expert who is not *'financially 
interested in any system of tramway working." Mr. Cairns will 
move at the next meeting of the Town Council a resolution in 
favour of taking over the tramways on the expiry of the present 
lease, and also of obtaining parliamentary powers. 


Newport.—Mr. J. T. Marsh held а Local Government Board 
inquiry at Newport on Friday into the application of the Town 
Council to borrow £31,000 for electric light extension purposes. 
The Town Clerk, who appeared in support of the application, said 
that in 1893 the Council obtained power to borrow £28,000. The 
station was opened in October, 1895, but afterwards a further 
application to borrow £11,000 was sanctioned. The gross profits 
to June, 1896, amounted to £224, but after interest and sinking 
fund had been taken into account there was a deficit of £1,410. 
Up to March, 1897, however, there was a gross profit of £864, and 
after allowing for interest and sinking fund, there was a deficiency 
of £062, "There was every reason to expect a large increase in the 
demand for electric current during the coming winter, and the Cor- 
poration wanted capital to carry out certain proposed extensions. 
Tho consulting engineer (Mr. Robert Hammond) submitted plans 
and particulars, and gave details of the proposed extensions. 

Although а Local Government Board inquiry was held here 
Jast week iuto tho application of the Town Council to borrow 
£31,000 for electric light extension pu ‚ the Council decided 
on Tuesday to apply for sanction to borrow a further sum of 
£5,000.’ The Chairman of the Electricity Committee (Alderman 
Moses) said that the tenders for the new works were £5,000 in 
excess of the engineer's estimates. One reason for the advance 
was the present dispute in the engineering trade, which had caused 
an advance of prices. Another reason was the clauses which were 
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inserted in the agreements, stipulating that the trade union rate of 
wages should be paid by all corporation contractors, and several 
contractors had declined to tender under the circumstances, while 
others who had tendered had drawn attention to the clauses. 


Plymouth.—Sir F. A. Marindin, K.C.M.G., held a Board of 
Trade inquiry at Plymouth on Thursday last into the application 
of the County Council to borrow £7,500 for equipping a portion of 
the local tramways on the overhead trolley system. The Town 
Clerk (Mr. J. H. Ellis) gave particulars of the ratable value and 
financial position of the borough. They did not anticipate that 
the tramways would be any charge on the rates. The scction 
which it was proposed to equip electrically now cost 10d. per car 
mile to work, and they anticipated that the line could be worked 
electrically at 5d. per car mile. Mr. J. Н. Rider, the borough 
electrical engineer, said the length of the double line which ran 
from the Theatre Royal to Prince’s Dock was 2,725 yards; the other 
section was the branch leading into the stables at the Theatre 
terminus, and was 705 yards. There was also an application to 
borrow £1,392 for, amongst other purposes, providing new rails 
and rail bonding. No public notice of the matter had been given, 
but the Inspector said that as it was a small matter he would hear 
the evidence. There was no opposition, and the inquiry only 
lasted 20 minutes. 


Provisional Orders.—The Burslem Town Council have resolved 
to apply for a Provisional Order for the area included in the 
Burslem Gas Act, and have asked the Rural District and Parish 
Councils of Woolstanton to agree to the proposal. The Carnarvon 
Town Council, having received a communication from the Great 
Western Electric Light and Power Company relative to a proposed 
шеп for a Provisional Order for the district have instructed 
their Town Clerk ‘‘to take all necessary steps to safeguard the 
interests of the Corporation.” The Electrical and General Ergineer- 
ing Company have approached the Dartford Urban District Council 
with a view to applying for a Provisional Order for the district. 
The question is under consideration. The Denbigh Town Council 
have decided to forthwith apply for a Provisional Order for the 
supply of electric current for lighting and power purposes within 
their district. Owing to a numerously-signed petition from rate- 
payers and tradesmen in Doncaster the Town Council have decided 
to apply for a Provisional Order in the forthcoming session. The 
Larne Town Commissioners are anxious to have the lighting powers 
in their own hands, and have, therefore, decided to take steps to 
obtain a Provisional Order. The Lowestoft Town Council, who have 
received notices from two electric light companies, state that they 
have no objection to the granting of electric lighting powers. The 
Margate Town Council have discussed an application from the Isle 
of Thanet Gas Company for consent to а Provisional Order. The 
Company offer to allow the Council an eighth share of the net 
profits. Some members favoured the granting of electric lighting 

owers to the Isle of Thanet Electric Light Railways Company, 

ut no decision has been arrived at. The Partick Police Commis- 
sioners are being wooed by two electric lighting companies who 
wish to obtain a transfer of their Provisional Order. The Clerk 
has been instructed to reply that the Commissioners would oppose 
any application for а Provisional Order, and that they decline to 
negotiate for а transfer of their own Order. А deputation of 
ratepayers has approached the Paignton District Council as to 
whether they would give facilities for the introduction of the 
electric light into the town. The Prestwich District Council notify 
that they propose to at once apply for electric lighting powers. 
The Sedgley District Council, who have been approached by an 
electric lighting company for consent to а proposed application for 
an Electric Lighting Order, have decided to take no action in the 
matter. On the recommendation of the Gas Committee the 
Smethwick District Council have decided to apply for a Provisional 
Order. А special meeting of the Warrington 'Town Council will 
be held on Sept. 7 for the purpose of considering the advisability 
of applying for a Provisional Order. The Whiston District Council 
have appointed а committee to confer with the British Insulated 
Wire Company as to a proposed application by the Company for a 
Provisional Order for the district. 

Salford.— The borough electrical engineer (Mr. C. Turner) has 
prepared plans and estimates for extending tne electricity supply 
works. The cost of the extensions is estimated at £80,000, of 
which £35,000 is for mains and services, £18,000 for machinery, 
£5,000 for extensions of the generating station, £2,500 for switch- 
boards and instruments, £5,000 for preliminary expenses and loan, 
£5,500 for extras and £9,000 for accumulator substations. Mr. 
Turner reported that inquiries were being made almost daily as to 
when the Regent-row district would be supplied with electric cur- 
rent, and several large firms were already contemplating erecting 
their own plant if current was not supplied during the ensuing 
winter. 


Sheffield. Ап interesting report has just been presented by the 
Traction Sub-Committee of the Town Council on their recent visit 
to the Leeds electric tramway. The Committee recommend that 
the city surveyor be instructed to obtain tenders for girder rails 


of ап approved section and weight, with the necessary fish-plates, 
&., жы copper bonds, the laying and bonding to be done by the 
Corporation workmen, and that when tenders have been accepted 
the work on the section between Nether Edge and Tinsley termini, 
including the extensions in the centre of the city, be commenced 
and carried out with the utmost despatch. The report deals at 
considerable length with the condition of the rails and perma- 
nent way on the various sections, and recommends the laying of 
new girder rails (10831Ь. per lineal yard) on the greater part of 
the route. No sole-plates are provided for, as the Committee 
consider their advantages are counterbalanced by their draw- 
backs. The Committee recommend that tenders be invited for the 
supply of these rails, and that they be electrically bonded as they 
are laid. The Committee estimate the cost of the work at about 
£1,200 per mile of single track. The Corporation are recom- 
mended to themselves carry out the whole of the work. The 
Committee also recommend that the British Thomson-Houston Co., 
Messrs. Siemens Bros. and Co., Messrs. Dick, Kerr and Co., and 
Messrs. Davy Bros., be asked to revise and amplify (according to 
particulars to be submitted to them by tho city surveyor) the 
tenders submitted by tliem for the electrical equipment of about five 
miles of double track between Nether Edge and Tinsley, and also 
that the assistance of an electrical expert be obtained to advise on 
such revised tenders when received. The following extensions of 
the tramway system are submitted for execution at an early date : 
(1) A connecting tramway between the Moorhead and Lady's 
Bridge ; (2) the conversion of all the existing lines on the over- 
head system ; and (3) the construction of the following new lines: 
From the present tramway on South-street, Moor, along Ecclesall- 
road, as far as Rustlings-road; from the present tramway near 
the Wicker Arches to Firth Park; from the proposed central 
terminus in Fitzalan-square, vi High-street, West-street, Houns- 
field-road, Crookes Valley-road, to the end of South-road, Walkley ; 
from the proposed central terminus to Deep Pits, Intake, vid 
Commercial-street, Sheaf-street, Duke-street and Intake-road ; 
from the proposed central terminus to Hallam Gate-road, Crookes, 
via High-street, West-street, Hounsfield- road, Western Bank, 
Whitham-road and Crookes-road. The entire report has been 
accepted and endorsed by the Tramways Committee, who further 
recommend that the city surveyor be authorised to obtain the 
assistance of Mr. Thomas Nash for the purpose of examining and 
testing the rails and accessories to be obtained for the tramway 
conversions and extensions at a charge not exceeding 6d. per ton 
for rails and 2s. per ton for nuts and bolts, such charge to include 
all travelling and other expenses. 


South Staffordshire Tramways.—The British Electric Traction 
Company have taken over the agreement made by the Electrio 
Construction Company with the South Staffordshire Tramways 
Company for the electrical equipment and working of these 
Tramways. 


St. Helens.—The question of the extension of the electricity 
station has been postponed by the Electric Lighting Sub-Committee 
pending the settlement of the question of the introduction of elec- 
tricity on the local tram lines. The consulting engineer has been 
instructed to return the deposits made by those who recently 
tendered for the supply of plant, the consideration of the tenders 
being deferred for the present. 


Strand (London)— The offices and board-room of the Strand 
Union are to be wired for the electric light. 


Sunderland.— A Local Government Board inquiry was held on 
Wednesday by Mr. W. O. Meade King into the application of the 
Council to borrow £2,300 for electric lighting extension purposes. 
The Town Clerk (Mr. F. M. Bowey) said the Council had already 
borrowed £41,000 for electric lighting purposes. The estimated 
income for the year ended March 31 next was £4,434 and the expen- 
diture £2,627, leaving an estimated profit of £1,800 to meet interest 
(£993) and sinking fund (£1,204). The borough electrical engineer 
(Mr. J. F. C. Snell) gave particulars of the proposed extensions, 
and stated that the capacity of their present plant was 480 m.r., 
but they proposed to put down an additional unit of plant. 


Swansea.—The Tramways Company have lost very little time 
in carrying out the provisions of their Bill authorising the 
introduction of electric traction. Steps have already been taken 
to relay the lines and equip same electrically. "Tenders are invited 
for the supply of the necessary rails. 


Telegraphic Extension.—The lelands of Jura and Colonsay, 
N.B., have been telegraphically connected with the mainland. The 
connecting cables between the two Islands and Port Askarg, Islay, 
were completed last week. 


Thanet.—At a special meeting of the Margate Town Council 
last week, it was decided to give a conditional consent to the Thanet 
Light (Electric) Railway scheme. The Broadstairs and St. Peter's 
District Council have paren a similar tentative consent, and it is 

robable that the Order will be granted in due course, the 
amsgate Council being now also friendly. 
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Theft. — Three months’ hard labour has been awarded Walter A. | 16,942. C. Berrotus. London. An electric furnace for the application of 


Sharp, aged 36, described as an electrician, of Navarino-road, 
Hackney, for stealing monies belong to the National Telephone 
Company. It was prisoner's duty to collect monies from the various 
call offices—which he did, but failed to account for same. Accord- 
ing to prisoner’s counsel ‘‘ he had worked for the Company for 18 
years —which makes him by far the oldest servant in any tele- 
phone company’s employ, National or otherwise. 


Whitechapel (London).—4As the District Board of Works will 
not itself establish electricity supply works, or allow a company to 
do so, ratepayers are obliged to apply to the neighbouring local 
authority of Shoreditch for a supply of current. The manager of 
the Cambridge Theatre of Varieties has asked the Whitechapel 
Board’s permission to obtain a supply of electric current from the 
Shoreditch Vestry, upon the Company undertaking to discontinue 
the arrangement should the Whitechapel Board at any future time 
be in a position to supply current. 


Wimbledon.—A special meeting of the District Council will be 
held after the recess for the purpose of considering the advisability 
of carrying out the terms of tho Provisional Order recently obtained 
by the Council, to which the consulting engineer (Mr. A. H. 
Preece) is to be invited to attend. 


‘‘Ediswan” Fire Brigade. —The meritorious work effected by 
this brigade at the competitions held under the auspices of the 
Leyton and Leytonstone Fire Brigade, on Bank Holiday, has added 
considerably to the list of honours already secured by the team. 
А number of handsome prizes have been won, and the brigade holds 
an unbeaten record for the turn-out drill. 

Entertainment.—We are pleased to record that the result of 
the entertainment given by the ‘‘ Exiles” Club at Porthcurno on 
behalf of the local church fund resulted in £150 being handed over. 
The féle was а great success, thanks to the hard work of the 
Eastern Telegraph Company's representatives—and their wives and 
daughters. 


PATENT RECORD. 


t eam, 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J.C. CHATMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. s 


APPLICATIONS FOR PATENTS. E 


Nork.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications, 
The names within parentheses are those of comnunicaters of inventions, or 
where complet? specifications accompanies application an asterisk is auffixed. 


July 12, 1897. 
16,189. E. E. Notan. London. Improvements in fastening means for 
core plates of electrical machines, (Date applied for under 
Patents, &c., Act, 1883, Sec. 103, January 20, 1897, being date of 
application in United States). 


July 13, 1897. 


16,579. J. M. Ewex. London. Process of electro-glazing tile sections to 


form a plate.* 
16,580. J. M. Ewen. London. 
16,610. G. H. Conapon. 


16,629. H. E. NEWTON. 
tric conductors. 
States.)* 


16,665 C. THERYC. 


Improvements in electro-glazing.* 

London. Improvements in electric switches. 

London. Improvements in race-ways for elec- 
(The American Silex Company, United 


London. Improvements in electric batteries. 


July 14, 1897. 
16,714. Q. F. REDFERN. London. Improvements in the method of and 
apparatus for electro-plating. (W. Webber, United States.) 
16,718. H. L. CaLLENDAn. London. Improvements in electrical record- 
ing instrumenta. 
16,725. J. JERaLE and G. M. C. WOoLLFHARDT. London. 
ing or holder for electric incandescent lamps. 
16,728. H. Epmunps. London. An improved device to be used for elec- 
trical heating purposes. 
July 15, 1897. 
London. А new or improved electromagnetic cut-off.* 
W. Lancpox-Davies. London. Improvements in alternating- 
current motors. 
G. J. ERLACHER and M. A. Besso. London. Improved controlling 
apparatus for accumulator batteries. 
Н. Leitner. London. Improvements in the construction of 
gecondary batteries. 
July 16, 1897. г. 
16,887. С. C. SCHUMACHER and А. G. ZaMEL. London. Improvements in 
devices for recording the duration of use of electric currents. 
July 17, 1897. 
16,919. P. WaAaNER. London. Means in connection with 
generating electricity.* 


Reflector mount- 


16,746. J. LÜHUE. 
16,788. 


16,797. 
16,816. 


cycles for 


polyphase currents in process of fusion or decomposition by means 
of the voltaic are.“ 


E. OPRENDEK and A. SARKANY. 
phones and telephonic systems.* 


July 19, 1897. 
Apparatus for measuring the phases of alter- 


16,967. London. Improvements in tele- 


17,025. J. Tuma. London. 
uating currents. 
O. Р. MacFARLANE. London. Improvements in or relating to 

electric lighting (R. J. Crowley, France). 
17,032. THe ІлмотүРЕ Company (LIMITED), J. PLACE and M. Barr. 
London. Improvements in and connected with the utilisation of 
electrical energy as the heatiug agent in the melting apparatus of 


linotype machines. 
July 20, 1897. 


Н. 8. Cowx. Manchester. Improvements in collectors applicable 
to electric railways or tramways and the like. 

17,081. F. J. Patren. Manchester. Improvements in and connected with 
electrical furnaces.* 

17,092. J. Bossarp. Leeds. 
depositing devices.* 

17,105. W. J. L. Sanpy. London. Improvements іп primary batteries. 

17,113. W. L. Wise. London. Improvements in underground systems of 
electrical distribution. (A. S. Krotz, W. P. Allen and O. S. Kelly, 
United States.)" 

17,142. J. Dutarr. London. Improved electro-mechanical apparatus for 
the control of electric motors. 

17,143. J. Dutait. London. Improved automatic braking mechanism for 
electric cars and the like. 

17,158. W. RowBoTHAM. London. 

17,161. J. HARGREAVES. London. 
the electrolysis of salts. 

July 22, 1897. 
17,266. Е. G. RoniNsoN. Liverpool. Improvements relating to the 
starting switches of electro-motors. 

J. DAUMARIE and A. L. DoraNox. London. 
relating to multiple telegraph apparatus. 
C. A. MEYGRET. London. An improved process for electroly - 
tically purifying and filtering saccharine liquids or solutions. 

17,516. L. G. Garcia. London. Improvements in accumulators.* 


17,029. 


17,075, 


Improvements in or relating to electro- 


Improvements in electric batteries. 
Improved means applicable for use in 


17,307. 


Improvements in or 


17,315. 


17,319. W. J. STARKEY BaARBER-STARKEY. London. Improvements in 
plates for secondary batteries. 
17,331. R. Pearson and G. D. Dennis. London. An improved casing 


for electric wires. 

17,333. W. WuiriNGTON and H. B. SHERIDAN. London. Improvements 
in and connected with apparatus for lighting and extinguishing gas 
jets by means of electricity. 

July 23, 1897. 

17,586. A. A, LockwooD. London. The electro-submersive amalgamator. 

17,890. C. J. Ferauson. London, Improvements in or connected with 
commutators for dynamo electric machines and electric motors. 
July 24, 1897. 

London. Improvements in telephones. 

Sunderland. An improvement in electromagnetic 


17,425, Н. Gopsar. 

17,426. J. Р. JONEs. 
motors. 

17,431. A. Watson. Birmingham. 
electric lamps. 

17,434. A. BARR and W. Stroup. Glasgow. Improvements in electro- 
mechanical devices for producing corresponding positions ' in 
transmitting and receiving apparatus. 

17,451. A. RICHTER. London. Improvements in portable electric lighting 
apparatus. 

17,470. A. ScHLATTER. London, Automatic transformer-switch apparatus.“ 

17,471. C. D. ABEL. London. Improvements in electrical furnaces 
(Siemens and Halske, Germany.)* 


SPECIFICATIONS PUBLISHED. 


Norg.—All Specifications can now be obtained at the uniform price of 
8d. each. 
1896. 


7,222. ELMORE (Elmore). Apparatus for manufacturing tubes by elec. 
trolytic deposit. 
12,059. Marconi. Transmitting electrical impulses and signals and appa- 
ratus therefor. 
. Roux, Electrical accumulators, » 
. APPS. Electric induction coils and transformerg 
. KIRKPATRIOK-PicAnD. Electric battery. 
. Morrison. Portable incandescent electric lamps. "Hi 
. Newton. (The Gray European Telautograph Company) Writing 
telegraphs. | 
. LAKE (Union Elektricitäts Gesellschaft). 
for vehicles. 
15,777. Тнёкус. Electrically-actuated vehicle wheels. 
under International.Convention, Jan. 30, 1896. 


15,837. Date. Electric apparatus for striking a bell, bells, or the like, or 
producing other effects by means of and at a distance from a clock, 


Improvements in ceiling roses for 


Electromagnetic brake 


(Date applied for 
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16,057. KELLNER. Electrolytic apparatus. | TP 

16,542. Bastian and HopaEs, Prepayment mechanism for electrical or 
other meters. | | 

16,425. FonMBY. Screw propulsion of vessels. 

16,435. Bowex. Filaments of electric incandescent lamps. | 

17,103. THe EDISON-BRLI. PHONOGRAPH CORPORATION (LIMITED) and STROH. 


. 


Phonographs. . ; Е 
17,608. THE СомрЕВ-Согкв GALVANISING SYNDICATE and CowPER-COLES- 
Means or apparatus for effecting the electro-deposition of zinc or 
other metals upon tubes or other circular or analogous objects. 
17,666. PARSHALL, Automatic maximum speed governors for electrically- 
propelled vehicles. 
17,890. TIL MANN and Lexow. 
lamps of cycles. 
17,951. Рк Poypr and Росстч. Continuous-current generator, dynamos, 
or motor dynan os. | і | | 


Magneto-electric machines for the electric 


COMPANIES’ MEETINGS AND REPORTS. 


Liverpool Overhead Railway Company. 


The half-yearly meeting of the shareholders of this Company was held 
at Liverpool on Tuesday. The Chairman (Sir W. Forwood) in moving the 
adoption of the report and accounts, said that there had been an increase 
of over half a million in the number of passengera compared with 1896. 
Their revenue for the half-year amounted to £36,025, compared with 
£31,622 for the corresponding half of last year. The working expenses 
had been £22,789, against £19,691. The expenses had, of course, increased 
in consequence of the extended line to the Dingle. They had an extra 
station, and extra power was uired for working the extension. The 
interest on mortgages was £2,890, against £2,500 in 1896. They had 
brought forward £3,064, giving a gross profit of £13,410, against £11,115 
in. the same half of last year. They proposed to pay a dividend of 5 per 
cent. per annum on the Preference shares, which would absorb £2,050, and 
a õ per cent, dividend on the Ordinary shares, which would absorb £6,750, 
compared with 22 per cent. in the same half of 1896. They proposed to 
carry forward the balance of £3,810. - It had always been the desire of the 
Directora to keep the Compeny in & thoroughly sound financial poeition, 
and on closely examining the accounts it would be seen that they had 
expended rather more in maintenance and up-keep. In the first place 
they had renewed a large portion of the bonds on the negative line by 
copper instead of the wrought-iron bonds, They had increased the 
efficiency of the line, and their lighting had consequently been improved. 
They were, however, still experimenting in the matter, and they hoped 
before the year was out to give a very steady and efficient light on the 
Dingle end of the line. They had spent rather more in the up-keep of their 
rolling stocks and permanent way, and they had spent £511 in compensation. 
They unfortunately had a slight accident at the Dingle, and they thought 
it better to pay that small compensation out of revenue than to entrench 
on the contingent fund. The revenue per passenger during the past half- 
year had amounted to 1:994. per passenger, against 1°96d. in the previous 
half-year.. That item had been increasing gradually, for in December, 
1894, the revenue was only 1:64d., which showed that they were carrying 
a larger proportion of first-class passengers. Their expenditure had been 
63°17 per cent., and in the half-year ended December it was 63°92 per cent., 
but in the same halt of last year it was only 63:5 per cent. The expen- 
diture per train mile during the past half-year was 15'5d. against 15˙10d. 
in the first half of 1896. - Their train mileage had gone up in consequence of 
the opening of the Dingle station from 360,992 miles to 363,309 miles, They 
had given the Tramway Company six months’ notice to terminate their 
agreement with them, and it would come to an end at the end of the year. 
The Liverpool Corporation, in taking over the tramway system, had decided 
to start the first experimental line of electric trams from the Dingle to St. 
George's Church, Castle-street. The Chairman of the Tramways Com- 
mittee had stated that that body had no wish to do anything antagonistic 
to the interests of the Overhead Company, but that the route presented 
convenienees for the experiment which no other line at their disposal did. 
Personally, he could only regret that the experiment was not to be made 
at some other part of the town, because the Corporation had only taken 
over the tramway system in the interests of a more efficient service, and 
it was admitted that so far as Dingle was concerned further conveniences 
and facilities were unnecessary. He understood there would be an express 
line of tramways from the Dingle along Park-lane to St. George's Church 
at frequent intervals, but he hoped the shareholders would not take alarm, 
because he believed they would be able to maintain their traffic, and by 
increasing their facilities and expediting their. trains so serve the public 
that they would continue to extend their patronage. There was no insti- 
tution during the past half century which had given a greater impetus to 
the trade and prosperity of the port than the Overhead Railway Company. 
They had increased the facilities and reduced the charges of the port by 
enabling men engaged in the different processes connected with the ship- 
ріп у industry to be transported from one part of the docks to another in 
the shortest possible time at the least expense. Therefore he thought they 
merited, and he hoped they would receive, the most careful consideration 
from the Corporation. He thought there was no cause for anxiety ; the 
Company might lose some little traffic, but, on the other hand, they could 
expect to develop new sources of traffic which would afford ample compen- 
sation, and a reserve power, and increased facilities which the public would 
greatly appreciate. The Company had recently expended from £120,000 to 
£130,000, and it might seem to the shareholders a little bit rough thus 


early to encounter such competition, but he hoped it would not be & serious 
matter, and at any rate they should save the amount which they had 
undertaken to pay to the Tramway Company, and which would now be 
available to swell their net revenue. The motion was agreed to without 
discussion, and dividends of 5 per cent. on the Preference and 5 per cent. 
on the Ordinary shares were declared. 


Cuba Submarine Telegraph Company (Limited). 


The report of the Directors of this Company for the half-year to June 30 
last states that from the accounts it will be seen that the gross receipts 
amounted to £25,623. 14s. 7d., and the gross expenditure to £7,005 
158. 1d., leaving £18,617. 198, 6d., which, added to the balance brought 
forward (25,099. 9s. 6d.), leaves £21,717. 9s. to the credit of revenue. The 
traffic receipts show & decrease of £10,854. 19s. 11d., when compared with 
the corresponding period of last year, the falling off being chiefly due to 
the loss of the French Company's traffic referred to in the last half-yearly 
report. £9,000 has been added to reserve, which now stands at £118,000 

Dividend on the Preference shares absorbs £5,000, leaving £9,717. 9s., 
out of which the Directors recommend the payment of a dividend on the 
Ordinary shares at the rate of 8 per cent. per annum (free of income tax), 
the balance of £5,517. 9s. being carried forward. | 

The cables, with the exception of the Cienfuegus-Santiago 1881 section, 
which broke down in December last, have continued in good working order 
during the half-year. Arrangements have been made for the repair of this. 
cable in the end of the year, but in view of its age it has also been con- 
sidered advisable to extend the Cienfuegos-Manzanillo cable to Santiago, 
thus giving a triplicate means of telegraphic communication between Cien- 
fuegos and Santiago, as was contemplated at the time the Cienfuegos- 
Manzanillo cable was laid. A contract has accordingly been entered into 
with Hooper's Telegraph and India-rubber Works (Limited) for the manu: 
facture, transport and laying of the cable required for this extension, and 
for the hire of their vessel for the repair. . 

d ‘ А { 
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NEW COMPANIES, STATUTORY RETURNS, &c. 


CRYSTAL ELECTRIC LAMP COMPANY (LIMITED).—This Company was 
registered on Aug. 6, with a capital of £10,000, in £1 shares, to enter into 
an agreement witha Company of the same name for the acquisition of its 
business, and to carry on the general business of an electric light company 
in all its branches, and also that of electricians, mechanical and electrical 
engineers, suppliers of electricity and manufacturers of and dealers in elec- 
trical apparatus. The first Directors are: Messre. Frederic W. French, 
Henry Lovegrove, Herbert Jones and Richard R. Gibbs. 

ELECTRIC EXTENSION COMPANY (LIMITED). —This Company was regis- 
tered on Aug. 4, with a capital of £50,000, in £1 shares, to carry on the busi- 
ness of electricians, mechanical engineers, suppliers of electricity, and 
manufacturers of and dealers in electrical apparatus, and to fix and estab- 
lish all necessary cables, wires, lines, accumulatora, dynamos, batteries, 
engines, lamps, &c. The first subscribers, with one share each, are: Jacob 
Atherton, James B. Atherton, F. J. Leslie, С. О. Grindrod, A. E. Haptie, F. 
W. Lintern and A. Ruckley. 

ELECTRICAL INVESTMENTS TRUST (LIMITED'.—This Company was 
registered on July 51, with a capital of £5,000, in £1 shares, to enter into. - 
an agreement with the Cycle Electric Lamp Company (Limited), and to 
promote, form or establish any companies, corporations or undertakings. 

JOHN STEPHENS AND SON (LIMITED). —This Company was registered 
on Aug. 7, with a capital of £40,000, in £10 shares, to carry on the business 
of wire drawers and galvanisers and manufacturers of electric and tele-. 
graphic cables, conductors, &c. The firat Directora are: John Stephens, 
Mrs. John Stephens and John G. Stephens. . | | 

"X".RAY SYNDICATE (LIMITED).—This Company was registered on 
Aug. б, with а capital of £15,000, in £1 shares, to enter into an agreement . 
with Mr. George O. Scott, to acquire, develop, work and deal with any . 
patents and rights connected with the production, treatment, storage, 
application, distribution and use of electricity, and to carry on the business. 
of electricians, electrical and mechanical engineers, machinists, surgical and 
mathematical instrument makers, &c. 


LAING, WHARTON AND DOWN (LIMITED).—-The annual return to 
June 3 has been filed. The capital is £20,000, divided into 24,000 
Ordinary and 6,000 Preference shares of £1 each. 12,000 Ordinary and 
5,000 Preference shares have been taken up, and 11,993 Ordinary and 3,000 
Preference shares have been issued as fully-paid. The full amount has 
been called and paid on the remaining 7 shares,  . b 


LARNE ELECTRIC LIGHT WORKS (LIMITED).—The annual return to 
June 7 has been filed. "The capital is £4,000, in 5,500 Ordinary and 500 
£5 per cent. Cumulative Preference shares of £1 each. All the Ordinary 
have been taken up and issued as fully-paíd. 105 Preference have been 
taken up, and the full amount has been called and paid. осот 


* 


BELFAST STREET TRAMWAYS COMPANY.—At tlie meeting of this com- 
pany at Belfast on Wednesday the chairman (Mr. G. Richardson) announced 
that no further progress had been made in the matter of selling the tram- 
ways to the Corporation. The Company had no dosire to sell, and if the 
Corporation wanted to buy they must otfer а price which would induce 
them to sell. He thought they ought to get £20 per share. As to the 
question of the introduction of electric traction, that was [in the same 
condition aa when they last met. І T4 m 
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CITY NOTES. 


— — 


MEMORANDA.—Bank rate, 2 per cent. (May 13, 1897). Price of silver 
© per oz. (Aug. 12). Consols (2$ per cent.) 112§—112§ for money, 
112/,—112,& for account; 24 per cent. 1049—1054 (Aug. 12). Stock 
Exchange Settling Days ; Consols, Sept. 1: Stocks and Shares Continuation 
Days, Aug. 25 and Sept. 15; Ticket Days, Aug. 26 and Sept. 14; Pay 
xe Aug. 27 and Sept. 15; Mining Sbare Carry-over Days, Aug. 24 and 

t. 11. 


BRISTOL TRAMWAYS AND CARRIAGE COMPANY (LIMITED).—The 
Directors’ report for the half-year ended June 30 states that the gross 
receipts for the period amounted to £59,704, and the working and general 
expenses and renewals to £45,829, leaving a net balance of £15,865, out of 
which it is proposed to pay a dividend of 6 per cent., and carry forward 
£4,300. The receipts from the tramways department show an increase of 
£4,515. The total number of passengers carried was 9,497,693. The 
report states that the Bill for the extension of the electric tramways 
to Staple-hill has received the Royal assent, and the work of construction 
is now being во vigorously proceeded with that the line will be completed 
and in operation duriug the current half-year. The proposal for a light 
(electric) railway from St. George to Hanham has received the approval of 
all the local and road authorities concerned, and the requisite formalities 
have been complied with preparatory to the consideration of the Order by 
the Light Railway Commissioners, The traffic receipts of this Company 
for the week ended Aug. 6 amounted to £3,562. 98. 6d., against 
£35,210. 3e. 44, in the corresponding week last year, an increase of 


£352, ба. 2d. 


CAMBRIDGE ELECTRIC LIGHT SUPPLY COMPANY (LIMITED).—An 
extraordinary meeting of this Company was held at Cambridge last week 
for the purpose of considering a proposal to increase the capital to £100,000 
by the creation of 5,000 additional Ordinary shares of £10 each. In moving 
the resolution authorising the increase, the Chairman (Mr. D. Munsey) 
said that their present capital consisted of 5,000 £10 shares, and upon 
each of these £8 had been paid. They had expended. this sum (£40,000) 
upon plant and in equipping their electric lighting station. They had also 
borrowed £2,250, for which they paid 4 per cent. Their business was an 
increasing one, aud they required an increased capital to carry it on. 
Although they were going to increase their capital by £50,000 they would, 
probably, during the next two or three years, require only a few thousand 
pounds of it, and the balance could be called up as required. The Directors 
had no doubt that they had a very stable property in the shares of the 
Company. Sir Benjamin Brown, in seconding the resolution, said their 
capital would have to be increased in proportion to their prosperity, and if 
the use of the electric light became practically universal in Cam- 
bridge the capital would have to be ‘increased beyond the amount 
mentioned in the resolution. The resolution was then agreed to. 
The Chairman next moved that Articles of Association 13, 14 and 26 be 
cancelled, for the purpose of quotation on the Stock Exchange. This reso- 
lution was seconded and passed without discussion. Mr. Munsey announced 
that the Directors had decided to pay an interim dividend for the half-year 
of 23 per cent., being a half per cent. more than last year. 


CITY AND SOUPH LONDON RAILWAY.—The traffic returns of this 
railway for the week ended Aug. 8 were £939, against £895 in the corre- 
sponding week of 1896, an increase of £44. The total receipts for the 
half-year amount to £5,456, against 25,419 in the corresponding period 
of 1896, an increase of £37. . 


CROMPTON AND Oo. (LIMITED).—An extraordinary general meeting 
of this Company was held on Monday, at the Cannon-street Hotel, for the 
purpose of considering and confirming the resolution passed as a special 
resolution of the Company at the extraordinary general meeting held on 
July 22nd last, and reported in The Electrician of the following day. Mr. 
J. Trotter, the Chairman of the Company, presided, and in moving the 
confirmation of the resolution, remarked that the proposals of the Direc- 
tors for the reduction and rearrangement of the Company’s capital would 
be brought forward for consideration at a subsequent meeting of the 
shareholders, to be convened after the holidays, in order to give them a full 
opportunity of discussing the scheme. 
resolution, which was agreed to. 


GREAT NORTHERN TELEGRAPH СОМРАНҮ. The traffic returns of this 
Company for July, 1897, were £22,400, and the total receipts from Jan. 1 
to July 51, 1897, £159,200, against £163,600 and £174,800 in the corres- 
ponding months of 1896 and 1895 respectively. 


“ HINTS TO INVESTORS." —The Statist for Aug. 7 devotes some atten- 
tion to the investment value of National Telephone Third Prefs. 


Mr. R E. Crompton seconded the 


IMPERIAL TRAMWAYS COMPANY (LIMITED).—The report of the Direc- 


tors of this Company for the past half-year states, in reference to the 


Reading tramways, that it has been found impossible to negotiate with 
the Corporation for ae the tramway system and adopting electric 
traction. The Town Council have passed a resolution indicating a desire. 
to purchase, and this matter is at present receiving the considera- 
tion of the Board, who will shortly place their suggestions before the 
Corporation. The Stockton and Darlington tramways have been pur- 
chased, and under the new Provisional Order the towns of Middlesbrough, 
Thornaby and Stockton will be connected up by one continuous system of 
electrical tramways. · The Direetors regard the acquisition of these powers 
as of great value. Meetings will shortly be called with reference to the 
issue of new capital, when the Directors’ proposals will be submitted for 
the consideration of the shareholders. After paying debenture interest 
the Directors propose to pay dividends of 6 per cent. on the Preferencean 

Ordinary shares, and to carry forward £64. 78. ; 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 8th inst. amounted to £1,781. "The 
amount for the corresponding week last year was £1,700. Increase £81. 


METROPOLITAN DISTRICT RAILWAY COMPANY.—At the recent meet- 
ing of this Company the Chairman (Mr. J. Staats Forbes), in moving the 
adoption of the report, said that the Bill for the construction of the under- 
ground electric railway from Earl's Court to the Mansion House had been 

. They were, however, face to face with the difficulty of raising 
the necessary capital (about & million and a half) for the construction of 
the line. It was possible that the promoters of the Piccadilly-circus and 
South Kensington Electric Railway would make a connection with their 
proposed deep-level line, and in that event their proposal might become a 
more immediate possibility than at present was the case. 


* 
NATIONAL ELECTRIC SUPPLY COMPANY (LIMITED).—The Vice-Chan- 
cellor of the Chancery of Lancashire has made an order reducing the capital 
of this Company by reducing the value of the shares from £5 to £3. 12s. 6d., 
the reason of the reduction being that part of the capital of the Company, 
amounting to £15,055. 18s. 1d., was not represented by available assets. 


NEW GENERAL TRACTION COMPANY (LIMITED).—During the week 
this Company issued a prospectus inviting applications for 20,000 Six per 
Cent. Cumulative Preference Shares of £5 each at the issue price of £5. 2s. 
The Company, which has a nominal capital of £270,000, in 30,000 Six 
per Cent. Preference and 24,000 Ordinary shares of £5 each, was formed 
in March, 1896, for the purpose of constructing and equipping electrically 
light railways, tramways and street railways. 


SOUTH LONDON ELECTRIC SUPPLY CORPORATION (LIMI TRD). Mr 
Alderman Ellis, Chairman of the Portsmouth Electric Lighting Committee 
has been appointed Chairman of this Company. 72 


STOCK EXCHANGE NOTICE—The Stock Exchange Committee have 
ordered the further issue of 10, 000 A shares (Nos. 89,262 to 99,261) of 
the Edison and Swan United Electric Light Company (Limited) to be 
quoted in the official list. | 


TRAMWAYS UNION COMPANY (LIMITED).—An extraordinary general 
meeting of the shareholders of this Company was held on Monday for the 
purpose of considering a resolution authorising the issue of £150,000 in 
debentures for the purpose of equipping the Company’s tramways at 
Madrid on the overhead trolley system. The Chairman (Mr. George 
Richardson) explained that they had experienced some difficulty in obtain- 
ing permission to introduce electric traction, but after two years’ negotia-. 
tion he was glad to be able to announce that they had at last obtained the 
sanction of the Municipal Council. He thought the terms they had 
obtained were very favourable, as they bad got a working concession for 
60 years. The Directors felt confident in recommending the issue. of 
debentures, which would bear interest at 5 per cent. per annum.  Thel 
resolution was unanimously agreed to. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended Aug. 6 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were 22,485. 


WESTMINSTaR ELECTRIC SUPPLY CORPORATION (LIMITED.—Mr. 
Justice Stirling last week sanctioned a petition by which a reduction of 
the capital of this Company by the amount of £500 in Founders’ shares (as 
approved by the shareholders) is effected, the holders of the Founders'; 
shares receiving an allotment of Ordinary shares in lieu. | 


W. T. HENLEY'S TELEGRAPH WORES COMPANY (LIMITED).—A cal» 
of £3 and £1 premium is due to-morrow (Saturday) on the new Ordinary 
£10 shares of this Company. 


ELECTRICAL COMPANIES’ SHARE LIST. : 
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4450,000| Stock 5% |* Do. 57 Debenture Stock o eee 12 13} 12} 13} 2 4 6 | February & August 13} * 
80,000 5 3/6 | Charing Cross & Strand Electricity Supply Corp. 05 6 ó 6} 3248 d 4 
20,000 5 —— Do. 43 per Cent. Preference ee i January and July .. Ба. 
ped Tn 2 Do. 11 per Cent. Debentures (төй) eee 9) 7 10} 7 19 Cho. ге D са 10), 91 
` Chelsea Electric upply Ordinary ..... эы с> * 
. res Ug 417 | "Ta. 457 r Stock (тей) "is ud i x цо oH 819 8 | June and December 15 ün 
, et County of London & Brush Prov. Ord. (fully paid) та e 
10,000 10 6/0 Do) 6% Cumulative Preference .....,........| 15 15j 15 T. А й E March & September Ka м! 
10,000 10 5/4} Do. issued at 2 prem. (tally pad) ned: 15 104 15 4 Т „ : vi 
yc - .. London Electric Supply Огййпагу......,.......... н : n 41 . . 16 " 
, .. Do. Pre erence э "9 — e 5-4 * 15 
сою 19 610 | Metropolitan Blectrio Supply Ordinary .. m ...... 15 1 m n 217 2 MES and ема -1 187, ~ 
, { Do. issued at 2 prem. (fully paid) .......... ve , * а 
£229,000 | Stock | 41% Do. 447 Deb. Stock First Mortgage. 118 122 118 н з 13 9 : nae and December | i: " y 
ке " 8/0 | Notting Hill Electric Ordinary ............ =a шщ : 113 Na 1 А F a= os " 
з Мы %%ĩĩ ¾ mmm ͤ ͤ = Kn Ya * Bas 42 ES 
£154,000 100 44% Royal Elec. Co., of Montreal437 ist Mort. Debs.| 102 104 102 gi H Ц д MON "esee 171 ВР 
19,980 5 8, St. James and Pall Mall Electric Ordinary ...... 16} 173 16} 173 e y | y 108 
20,000 b 8/6 Do. 7 per Cent. Preference ................ | 10 11 10 11 2435 не УЧ Т 22 4 
£50,000 | Stock 4% |+ Do. 4 per Cent. Debenture Stock (ret. 102 105 102 105 13 [I Beptembes 15 141 
67,900 5 4/0 | Westminster Electric Supply (fully paid) ) 14} 153 14} 153 3 Marc 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
a ene " i" Brush Blectrical Engineering Р АТЕШ il i i il = - si - 
‚ 2 Do. 6 per Cent. Pref. Non-Cumulative ...... , .. Feb yy “a 108 103} 
£125,000 Stock 4 Do. 4} per Cent. Perpstual Debenture Stock 105 109 105 109 441 ebruary ы gu | 5 
£70,110 Stock 402 * Do. od Debenture Stock (red.) ............ 93 97 93 97 112 9 | June and December P ex 
10,000 | — £10 „ | British Aluminium Ordinary .................... - - - - — 
20,000 10 2 Do. 7% Cumula ive Preference.. ........... - — g 11 * 
pup 1 а Castner-Kellner Alkali Co, (16s. paid) tire Peel ^ ц L * — — e 
. 8 Crompton and Co., 7 per Cent. Cumulative Pret . 2 = = n * 
£32,850 100 57 Do. 5% First Mortgage Debentures (red.) 89 91 89 94 5 6 5 | January T3 aur ЗЯ - - 
ron : 15 Edison and ayan Оа (“А ” Swan) (£3 paid) a il i d : : 2 February ugus ee 
fy Do. AD ДАРМ clan vps HS rg " E . — 
4290,00 Stock si Do. р; Rande Stoc * 86 101 103 3 17 8 7 апа OSEE TR ee 
16,843 £i 1/1} | Blectric Construction .......................... 1j 2 1} 2 5 0 0 | Fe сау ugus и sa 
E e : А = o. 7 per Cent. 3 КЕЙ асы 1 5 4 "is 4 6 2 | Апдаз&............ - 
10 more's Patent Copper Depositing =.. -= — .. ES — 
10,000 10 | 140 | W.T. Henley's Telegraph Works Ordinary 181 19) 1s} 19} | 5 2 7 | February & August 3 
3,000 10 7/0 Do. 7 per Cent. Preference avesweassugss| “188 196 18h 194 814 7 ” T e - 
£50,000 | Stock 44% Do. 447 Mortgage Debentare Stock (red.) .. 108 113 108 113 811 8 р 9 i 2 
60,000 £10 5/0 | India Rubber, Gutta Percha, &c., Works 2) 214 20} 215 413 0 " " + } 
3,000 100 4% |" Do. 4% First Mortgage Debentures(red.)....| 105 108 105 108 314 9 | March & September 106 = 
B ',850 12 1 Telegraph Construction and Maintenance ...... — | 38 39 87 40 4 811 March and July. = t — 
£160,000 100 5 . 6 per Cent. Bonds (red.} 1899 102 105 102 105 4 15 3 | January and July . 7 a 
22,500 £5 8/0 | Willans and Robinson Ordinar .. 8 sI 8} 83 4 0 0 | April and October.. — —— 
22,500 £5 8/0 Do. 6% Cumulative Preference .............. 7 7 7 7i 817 б n T e — 
100,000 Stock 38/7 Do. 417 First Mort. Deb. Stock (fully paid) — | d 107 105 107 4 4 1 | May and November - - 
* In calculating the yleld on this security, allowance has been made for accrued Interest, but not for redemption, 
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BRUSH INDUCTOR а 


ALTERNATOR 


(MORDEY’S PATENT). 


DURABILITY GUARANTEED. 

NO MOVING COIL WHATEVER. 
HIGH EFFICIENCY. 

PERFECT PARALLEL WORKING. © = 
WILL STAND SHORT-CIRCUITING. ` №. 


— AAAA 


The Leading Machine on the 
Oentinent. 
Large Orders in hand for English 
Stations. 


Send for Lists to— 


49, Queen Victoria St., 


THE BRUSH ELECTRICAL ENGINEERING ТА — 


Books for Electricians & Electrical Engineers 


— — — — —— 


BOOKS ON THE ELECTRICAL TRANSMISSION OF ENERGY. 


MOTIVE POWER AND GEARING FOR ELECTRICAL | BLECTRIC TRANSMISSION OF ENERGY, AND ITS TRANS: 


MACHINERY, Ву E. Tremlett Carter, C. E., M.I E E., F. R. A. 8., F. P. S. 
(Lond.). 650 pages, 200 Illustrations and over 80 Tables of Engineering Data. 
12s. 6d. post free, abroad 13s. 

ELECTRIC MOTIVE POWER. Ву Albion T. Snell, A. M. I. C. E., 
M. I Е.Е. Over 400 pages, nearly 250 Pe) Ast 10s. еа, 


FORMATION, SUBDIVISION AND DISTRIBUTION. By Gisbert Kapp- 
Fourth Edition, 1Cs. 6d. 


POLYPHASE ELECTRIC CURRENTS AND ALTERNATE 
CURRENT MOTORS. By Prof. Silvanus P. Thompson, D.Sc. 12s. 6a. 


THE ELECTRICAL TRANSMISSION OF BNERGY. By A. ON THE DEVELOPMENT AND TRANSMISSION OF POWER 


V. Abbott. 588 pages, with 9 Folding Plates and numerous Illustrations. 
25s. nett. 
118. 


ELECTRIC POWER TRANSMISSION. By Dr. Louis Bell. 


THE ELECTRIO MOTOR AND ITS APPLICATIONS. By T. C. 
Martin and J. ешек inm au дрреваіх оп the Development of the Electric 
Motor since 1888, by Dr. Louis ). Third edition. Quarto, 315 pages, 353 
Illustrations. 13s. 6d. past fre: 

TRANSFORMERS FOR SINGLE AND MULTIPHASE 
ү ong he By Gisbert Kapp. Translated from the German by the 

u в е 


FROM CENTRAL STATIONS. By Prof. W. C. Unwin. 10s. nett. 
ELEOTRIO TRANSMISSION HANDBOOK. By F. P. Badt. 4s. 6d. 
ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 

Edited by Allgemeine Electricitiits Gesellschaft, Berlin. 12s. 64. 


ON THE CALCULATION OF NETWORKS FOR DISTRIBU- 
TION OF POWER BY CONTINUOUS AND ALTERNATING CURRENTS. 
Ву H. Cohen. German edition, Is. 9d. 

UNTERSUCHUNGEN UBER DIE AUSBREITUNG DER 
ELEKTRISCHEN KRAFT. By the late Dr. H. Hertz. 78. 


WORKS ON ELECTRIC TRACTION. 


MOTIVE POWER AND GEARING FOR ELECTRICAL, | ELECTRIC RAILWAY MOTORS ; their Construction, Operation, 


MACHINERY. By E. Tremlett Carter, C. E., M. I. E. E., F. R. A. S, &c., 650 
pages, 200 Illustrations and over 80 Tables of Engineering Data. Ргісз 128. ва, 
post free, abroad 118. 

THE ELECTRIC RAILWAY IN THEORY AND PRACTICE. 
By Oscar T. Crosby and Louis Bell, Ph.D. New Edition, fully illustrated, 11s. 

ELECTRIC RAILWAYS AND TRAMWAYS; пи Construction 
and Operation, By Philip Dawson, C. E. Demy quarto, £1. 2s 

WESTINGHOUSE ELECTRIC STREET CAR EQUIPMENTS, 
By F. L. Hutchinson and L. A. Phillips. 48. 6d. 

RECENT PROGRESS IN ELECTRIC RAILWAYS. By Carl 
Hering. New Edition, ба 


and Maintenance. By Nelson W. Perry. 48. 6d. 

ELECTRIO STREET RAILWAYS. By Prof. E. J. Houston, Ph.D. 
апа A. Е. Kennelly, D.Sc. 4s. 6d, 

AMERICAN ELECTRIC STREET aon Ne d their Construc- 
tion and Equipment. By Killingworth Hedges. 108. 6d 

ELECTRIC RAILWAY ENGINEERING. By Edward Trevert. 8s, 


TABLES AND FORMULZ FOR ELECTRICO STREET RAIL- 
WAY ENGINEERS: By E. A. Merrill. 48. 6d. 


LES TRAMWAYS ELECTRIQUES. By H. Maréchal 7s. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


- THE ELECTRICIAN" PRINTING & PUBLISHING COMPANY, Ltd., Salisbury Court, Fleet Street, E.C. 
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———————————————————————————————————————————————— 
THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
"CONNECTIONS. 


* * — 
re X осмом v PITTAIBURC 
act ) 1 y. » 
ГАСА A у, Ai rr, € 
Ay — H fa To. 
1 d SUEA | \ j "ү", с | \ — ” 


Savimeuana 


„ 2 — 
T. rm. z^ CABLE COMMUNICATIONS |. q^ 7*5" 3 
Warman ash pu / 2° | Pi LS ^ : | NL . 
-— ar WORLD re 7 ; 
| — — GE E 
. — — |) + = i ' — 24 
TEK 
IN CONNECTION WITH THE (LIMIT END), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
B DIA MNT COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to 1 Portugal, Gibraltar, Malta, Egypt, Aden, 
| | | апа India. | | 
By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. | | 
By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
` Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 
By SINGLE CABLE to the Azores, Tangier, Tripoli, Oyprus, Seychelles, Mauritius, 
and Manila. | „FF | 
Telegrams should be sent from the Company's Stations— 
LONDON-—!!, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. i ЭШ: 
MANOHESTER-—20, Brown Street. LIVERPOOL—K138, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: ; 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandia, Rettimo, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, бошо, Sna Y "Ur S Santa Maura, Tinos Andros, Zea, and 
e Greek Is 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


I c 
"шишиши" © VT. A. MA STERN, "шишиши er 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at | 
37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchestsr House, 50, Old Broad Street, RO. By Order, GEORGE DRAPER, Secretary, 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPHOLAL . WIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECTED WITH 
INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES IN THE STRAITS SETTLE- 
MENTS, OHINA, MANILA, COCHIN OHINA, J АРАМ, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
OALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IM 
TURKEY AND THE EAST GENERALLY. | 
The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the. employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by а System of Control which is exercised 
over every Message. 
essages are accepted ab the Company's Offices— | 
LONDON: 18, Old Р Broad Street, E.O, 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E. O. | 


LIVERPOOL: African House, 6, Water Street. 


MANOHESTER: 60, Spring Gardens. 
Where receipts are given gratis for the charges made and whence m es are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout 9 Kingd om, | 


ALL TELEGRAMS SHOULD BE MARKED ~ VIA. INDO.” 
No Charge is made by any Telegraph Station for the transmisrion of the Via.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 


application to the Company's Stations or Head Offices, 18, Old Broad Street, London, Е.С. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., E.Q. 


 BROWNINC'S PRESERVATIVE ENAMEL PAINT, 


E d 
5 И - авлру nab. besann A . дь t de), LAMP-POSTS (Gas and Electric) 
:: T AN tede), s and Electric 
а | > and for ALL PURPOSES v E ande mee te ceseutlal. Has stood years of rough w 
= llo THE INDESTRUOTIRLE PAINT resiste 8 Invaluable for Iron Structures, Rooting. des Tacks, do 
e De m LASTS WELL WHERE OTHER PAINTS ARB USELESS, T AFFEOTED BY FUMES, GASES, SUDDEN CHANGES or кешеш ёв. 
Ё : ч z BROWNING'S PRESERVATIVE ANTI-FOULING COMPOSITIONS. | r rg 
i ы > BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION . a per Walls: ^ 
3 244 A Prevents decay and makes 3 . Stone, Marble, Brick, Cement, Plaster, 40. The only solution used on Рў тта NEEDLE 
sg which has been preserved by it 18 Y ———— 
"Hi X THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXNIBITIONS— 
, FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: '' W BATHERPROOF LONDON.” 
—— Duncan Wallet and Co., 
E P P S S | ‘EXPORT PROVISION MERCHANTS, 
| Shippers of Wines, Spirits, Teas, Coffees, бо, in Bond. 
, GRATEFUL—COMFORTING,. 114, FENCHURCH STREET, LONDON, Е C. 
Special Arrangements made for supply of Telegraph Stations & Cable Steamers abroad 
. .Messrs. D. W. & Co. supply Provisions and Bonded Stores to the CABIR STEAMERS 
C O С О А of several Companies, also to VARIOUS STATIONS of the EASTER "TE CIS 
AND SOUTH AFRICAN, and EASTERN EXTENSION, AUSTR RALÁSIA, 
CHINA TELEGRAPH COMPAN IES, and are prepared to exeoute orders on l 
avourable terms on shortest notice. Telephone No. 502 Avenue. 


KIRKALDY’S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION co. ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 
LINE, STAR NAVIGATION C0., Messrs. GEORGE THOMPSON & C0., Messrs. LAMPORT & HOLT, Messrs, MILBURN & C0., Mr. V. LUND, The 
EASTERN & AUSTRALIAN STEAM NAYIGATION CO., and other large Fleets of Steam and Sailing Vessels. Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, rors,” GARFORD ST., LON DON, E. 


TELEGRAPHIC ADDRESS; “KIRKALDY LONDON." 
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III « SOUTH AFRICAN TELEGRAPH COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Loro, „о 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


00000600000006 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs :— 


SOUTH APRICA. 
CAPE COLONY. NATAL, 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA, 
BAGAMOYO, DAR-ES-SALAAM, 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH, 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. 3 0 (Porte 
, KOTONOU (Porto Novo). 
— PRINCIPE. Оло ) 
. S. THOME, WHYDAH. 
BRASS. LOANDA. 
BONNY. BENGUELLA. GERMAN. 
CAPE COAST CASTLE, MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information сап be obtained at the Compeny's Head Offices, Winchester House, 60, Old Broad Street, E. C. 
By order 
Н. Е. PLANE, Secretary, GEORGE DRAPER, Secretary, J. OAMBROOK, Secretary, 


va Oomrany, BagTERM аир jid Aman Tarsenmapm Was: Armican Тигвеуари Оомраит. 
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THE BRAZILAN SUBMARINE TELEGRAPH COMPANY, Im. 
THE WESTERN + BRAZILIAN TELEGRAPH C0., Ln. 


IAN above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co. Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira = — mm - - .- .- - 
баре Verde Islands—8t. Vincent. 
T " St. Iago — — — 
Brazil—Pernambuco = . = - — 
T All other Stations- — 
Uraguay—All Stations. - = 


Tariff- Cards, Books of Forms, and all 


Argentine Republic—All Stations 2 == 
Paraguay— All Stations — — —— — 
Bolivia—All Statiootn-—E - — 
Chili— All Stations "M 


Peru—All Stations = uw ox ume. aa = 
000006 


information can be obtained at the Head Offices of the 


њ es сө в к P 
о о о сл о о? 
оо o » „= 
tO 0 do ә oh 


Companies. Messages should be marked “Via Eastern,” 
| Br Oxpes, 


BIOHABD OOLLETT, Secretary, 


Вацак Возмамив ны Co., Wrronzserss Hovss; Orp Broan STREET. 
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« COMMERCIAL." 


THE LEADING ATLANTIC CABLE COMPANY. JN- y 
BRITISH COLUMBIA < CANADA re Soe — . 


ч FRANCE 


ATLANTIC OCEAN 


) OCRMUQS 


| THE GREAT SUBMARINE AND LAND TELEGRAPH | SYSTEM. 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGSAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST hELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The '* COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Sectia; connect with the Canadian Pacific Railway Telegraphs 
for all important places іп Canada, from the Atlantic to the Pacific; the ONLY COMPANY having Lines in British Columbia. The ‘‘ COMMERCIAL” Company's 
Cables landing in New York ors and near Boston connect with its OWN SYSTEM of Land Lines, бэш. all parts of the United States, 


MARK YOUR MESSAGES WITH THE FREE INDICATION y: VIA | COMMERCIAL,” OR USE THE COMPANY'S GLOBE TRADE MARK FORMS, 
— —ämôirT.ñ?;⸗ 


— — 


„ GENERAL OFFICE: BISHOPSGATE #008Е, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, K. C. ,  FBBDK, WARD, MANAGER IN ENGLAND. 
BARING BROTHERS & co., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OP THE OOMPANY. 


HEAD OFFICE: 9253, BROADWAY, NEW ' ҮОВК, U.S.A. 
JOHN W. MACKAY, PRESIDENT. GEO. d. WARD; Vick-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, SECRETARY. 
HHH hd dae voca ccr R8 n dd ntl 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 


THOS. T. E CKERT, President and General Manager. 


THE LARGEST TELEGRAPHIG SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are dupiexed, 


The Ha NINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


‘DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 
ALL POINTS in MEXIOO and OENTRAL and SOUTH AMERIOA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at thab place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY ef CANADA. 


To ensure the Direct and Prompt Transmission of Messages ой any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


“Via Western Union.” ™ e charge) 


The Offices of the Company 


in: Great. Britain are— 252. nenn HOUSE, OLD BROAD бо LONDON, к.б. 
e RECEIVING „„ i 


0, MARK LANE, LONDON, B.C. 2, NORTHUM BERLAND A 1, PANMURR STREBT, m 
21, BOYAL EXCHANGE, LON ‚ B.C. EXCHAN GE BUILDINGS L ЫК Барто 106, ТЕ REEL 115 Болон. 
FENCHURCH ET, LONDON, E.C. BACKBALL T., BRISTOL. | EXCHAN 
NGHAM HOUSE, ARUNDEL ST., STRAND, 10 GORDON. B 
LONDON, W. G. 10, FORSTER SQUA 1.4 5 


Fl EX о БАБ 4 MAN CHESTER. 
DE, NBWOASTLE-ON-TYNE. М 
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TELEPHONE No.!15,007. TELEGRAMS: “INDICES LONDON.” 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1860) 


Eteotrioa! Auotioneers, Valuers, 


AND ARBITRATOR. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
SALE BY TENDER. 


| 
ELECTRICAL MANUFACTURERA (Limited) 
(In Liquid tion) 
223, UPPER THAMES STREET, E. C. 

THE RECEIVER for the Debenture Holders is prepared to 
receive TEN DEBS for the PURCHASE of the 
STOCK-IN-TBADE AND FURNITURE 
of the above Company. 


Particulars and Conditions of Sale and Forms of Tender can be obtained by appli: 
cation at 23, Upper Thames-street, E. C., and the goods will be on view there from 
10 a.m. to 6 p.m. each day үа 10 a.m. to 1 p.m.) 

Tenders will be received by the Receiver up to and inclusive of FRIDAY, the 8rd 


of September, 1897. 
GEO. A. G. ROBERTSON, Receiver, 
Chartered Accountant, 18, Basinghall-street, E.C. 


| BUSINESS FOR DISPOSAL. 
FOR SALE, an old-established ELECTRICAL BUSINESS 


in the North. The works were specially erected a few years ago, and are well | 


8 ly, in the first ipsta OR, E. P 
а class ope . —Apply, in the vstance, to . E. P.,” 
Selisbury-court, Fleet-street, Е.С. І i 


Practical electrical engineers, with capital, would find this 
lectrician Office, 


——— 2 owe 


©- amam o == adip — — а + 


TENDERS INVITED. 


COUNTY BOROUGH OF SUNDERLAND. 


ELECTRIC LIGHTING. 


TO ENGINE BUILDERS AND OTHEBS. 

The CORPORATION of SUNDERLAND are prepared to receive TENDERS for 
ONE STEAM FEED-PUMP. 

Specifications and Forms of Tender can be obtained from Mr. John F. C. Snell, 
Borough Electrical Engineer, Dunning-street, at his office, on payment of a deposit 
of £1. 1s. (one guinea), which will be returned on receipt of a bona fide Tender. 

The persons or firms whose Tenders are accepted will be expected to pay the rate 
of wages to workmen en in carrying out the work which is payable by the 
particular trade affected by the contract in the district where the work is executed. 

Sealed Tenders, addressed to the Chairman of the Highw Committee, Town 
Hall, Sunderland, must be sent to my office on or before FRIDAY, the 27th inst., 
and not later than Twelve o'clock noon on that day. 

Tenders to be endorsed Tender for Feed-Pump." 

The Corporation do not bind themselves to accept the юке ог апу Тепдег. 


Y er 
FRAS. M. BOWEY, Town Clerk. 


Town Hall, Sunderland, August 17th, 1897. 


County BOROUGH OF SALFORD. 


The ELECTRIC LIGHT COMMITTEE of the Salford Co tion are pre to 
reodve TENDERS for HIGH-TENSION SERVICE CABLE and AL ATING 
CURRENT TRANSFORMERS. 

ser, Waln and any further information may be obtained from the Electrical 


, Walness-road, Broughton. 
enders, sealed and endorsed, addressed to the Chairman of the Electric Light 
Committee, to be delivered at my office at the Town Hall, Salford, before 10 a.m. on 
FRIDAY, August 27th, 1897. mown 
BAML. WN, Town Clerk. 


Town Hall, Salford, 17th August, 1897. 
TO ELECTRICAL ENGINEERS. 


THE URBAN COUNCIL for the DISTRICT of ILFORD 
have under consideration the advisability of LIGHTING by ELECTRICITY 
part of the District of Ilford, and they invite experienced Electrical Engineers to 
advise them as to the best mode of procedure. ose willing to advise must state 
what towns they have dealt with in a like manner, and what would be their fee for 
preparing a comprehensive Report on the best means of lighting the Central and 

uth Wards of the District. 

Further particulars may be obtained on application to the undersigned. 

JOHN W. BENTON, Clerk to the Council, 
Council Offices, Ilford, August 19, 1897. 


PatEN TS, DESIGNS, AND TRADE MARKS ACTS, 
1883 to 1888. 

NOTICE із Hereby Given that WILLIAM THOMSON, BARON KELVIN, of 
Largs, has ed for leave to AMEND the SPECIFICATION and DRAWINGS. ef 
the Letters Patent, No. 22,661, ef 1505, for “ IMPROVEMENTS IN APPARATUS 
FOR INDICATING AND RECORDING ELECTRIC SUPPLY.” | 

Particulars of the pro amendments were set forth in the ZUustrated Officia 
Journal (Patents) ed on the 11th August, 180). 

Any dtu. or persons may give notice of o ition to the amendment (on 
Form G) at the Patent Office, 25, Southam ton-bulldings, London, W.C., within one 

calendar month from the date of the said Journal. 


(Signed) 
Bottomley and Liddle, 
Patent Agents, Glasgow. 


C. М. DALTON, 
Comptroller-General. 


n ' з Gold Medala. 
>: -a n ' И & M C < кее 
И STANLEY Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices: 
—— PRICE LIST POST FREE. — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '' Turnstile London." Telephone, 6518 


: APPOINTMENTS VACANT. 


CEYLON. 


INSTRUCTOR IN ELECTRICAL ENGINEERING AND 
TELEGRAPHY FOR THE TECHNICAL COLLEGE. 

A GENTLEMAN is REQUIRED to take charge, under the Superintendent of the 
College, of the Department of Electrical Engineering and Telegraph (inclading 
Telephony). He will be каша to teach classes in these subjects, and he will have 
an assistant. The principal work of his department will be training telegraph and 
telephone operators for the Government Postal and Railway Dopart nents. 

Engagement in the first instance for three years. 

Balary—Ra.4,900 per annum (the present rate of exchange is about 18. 3d.). 

QUALIFICATIONS. 
1. Candidates must have passed creditably a two years’ course at a Technical 
College in Mechanical and Electrical Engineering and Chemistry. 

2. Must have served two years in the workshops and one year in the drawing 
office of a good electrical engineering firm. 

8. Must have a practical knowledge of telegraphy and telephony. 

4. Must have been teaching for not less than one year some of the subjects com- 
prised in a college course of mechanical or electrical or telegraphic engineering. 

5. Age must be from 25 to 80 years. 

Free first-class passages for himself and family (if any), not exceeding five in all, 
out and home again on satisfuctory termination of engagement. 

Applications, stating age and experience, and accompanied by copies of testi- 
monials (not originals), with the names and addresses of references of whom inquiry 
may be made, will be received by the CROWN AGENTS FOR THE COLONIES, Downing- 
street, London, 8.W., up to 10th SEPTEMBER, 1897. 

The Crown Agents possess no further particulars respecting this appointment, 
and cannot, therefore, undertake to answer inquiries. 


OHEAP PREPAID ADVERTISEMENTS 
relating to BITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in THE ELEO- 
TBICIAN " at the following low rates : 

Three Lines and Under js vis fon .. 18. 6d. 
Per Line After 925 i T ва. 
Nine Words to the Line. 


Cash must accompany all orders for advertisements inserted at these rates, 
or, tf inserted, they will be charged at scale rate. 


SITUATIONS VACANT AND WANTED, &c. 
A SSISTAN T WIREMAN requires SITUATION, used to 


installation work; two years’ experience.—'' A. J. C.,“ 16, Radnor-street, 
Bath-street, City-road, London, E.C. 


CLERK, for accounts department of electrical engineers. 
Preference given to one who has had мы уйл in dissecting prime cost records · 

and making up invoices from same.—Apply, stating age, salary expected, &., to 

“ W.,“ Blectrician Office, Salisbury-court, 'leet-atreet, Е.С. 


AN required to look out orders and generally supervise 

Sales Department. —State full particulars (in confidence) as to age, experience 
and salary required, also where now employed, to M. S.,“ Electrician Office,. 
Salisbury-court, Fleet-street, E.C. 


ACANCY for a PUPIL occurs in Larne Electricity Works.. 
— Write to Manager, M. G. SMYTH, Larne, Co. Antrim. 


V ACANCIES for one or two premium PUPILS in leading 
Electrical and Telegraph Manufacturing Firm, near London.—For terms, &. 
address V. P. P.,“ Blectrician Office, Salisbury-court, Fleet-street, E. C. 


WANTED, capable METER TESTER by leading firm. 


Hours 8 to 6. 30s. Prospects of advancement.—Apply 8. C. L., 
Electrician Office, Salisbury Court, Fleet-street, Е.С. і 


Wan TED, ELECTRICIAN (Junior) for Telephone Work. 


— Address, by letter in first instance, SUPERINTENDENT, 3, St. Andrew-st., 
Holborn Circus. 


ECTRICIAN’S FITTER and TURNER seeks RE- 
ENGAGEMENT. Used to dynamos and motors, жаш ава assist generally. 
ington, Surrey. 


MECHANIC (age 26) wants JOB, thoroughly experienced, 
at electrical instrument making, scientific inventors’ and general experi 
mental work; good experience of above. A. S.,“ 9, Cottage-grove, Walworth, 8.E. 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


22:4,Penywrern Road, BARLE COURT, Шә . 


Principal: G. W. de TUNZELMANN, B. Sc., M. l. E. E. 
Senior Inetructor: О. CAPITO, M. I. E. E., M. I. M. E. 


ese eee 


— 


EXTENSIVE LABORATORIES, DYNAMQ ROOM, STEAM ENGINE, 
ENGINEERING WORKSHOP with MACHINE TOOLS, 
PATTERN SHOP, 8с. 


© 


хх. 
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NEW EDITION. NOW READY. Price, cloth, 2s. 6d. ; by post 2s. 10d. 


SEASIDE WATERING PLACES. 


Describing 258 Holiday Resorts on our Coasts, the Channel Islands, and the Isle of 
Man, and enabling angone to decide where to go for the Holidays. 
Illustrated and with Map. 

LONDON : UPCOTT GILL, 170, Strand, W. C. 


NOW READY, No. 11 of the 


AUTOMOTOR AND HORSELESS VEHICLE JOURNAL. 


Monthly, Illustrated, 6d.; post free, 7d.; Yearly 7s. 

No. 11 contains French Heavy Vehicle Trials, Paris-Dieppe Race and their 
Lessons, the New Automobile Club, the month's Motor News, Inventions, Law 
Reports, &c., &c. к 

At W. Н. smith and Son's Bookstalls. usual Newsagents, or direct from 
F. KING & CO. Ltd. 62, St. Martin's Lane, London, W. G. 


WANTED, and FOR SALE. 
LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices Bixee by Derby and Co., 44, Clerkenwell-road, London, Е.С. N.B.— 
Platinum sol 


ARSON'S TURBO-DYNAMO, 100 volte 80 amperes, 
shunt-wound, 861bs. steam pressure, complete with mechanical and electric 
governor and lubricating arrangements, FOR SALE at a reduction, being replaced 
by a larger plant.— For ful ther particulars apply to LAING, WHARTON & DOWN, Ltd., 
82A, New Bond-street, W. 


CREW-CUTTING LATHES, 5in. centres, grand tools ; 


sliding, surfacing, gap, treadle or power, and accessories; complete, £14.— 
MITCHELL ana Co., Tatsfiel:t, Surrey. 


A COUMULATO k CHARGING.—C. H. CATHCART 

and CO., having plant cially adapted for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for teniporary шщ experimental uses, &c.—8, Dorset-buiidings, Salisbury- 
square, Fleet-street, Ё С. (Telephone No. 65,266.) 


56, RED LION STREET, 
CLERKENWELL, Е.С. 


Now made for 200-volt Circuit; Direct or Alternating. 


J. PITKIN, 


HOLDEN RECORDING VOLTMETER. 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


BLACKMAN Ет Tr 


COMPANY LTD. 


Ai 


4 


Ст 
TRADE 


/ 


Manufacturer of 
ELEOTRIOAL AND PHYSIGAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
CATALOGUE РАЕВ, 


TECHNICAL CLASSES. 


ENGINEERING AND CHEMISTRY. 


CITY AND GUILDS OF LONDON INSTITUTE. 


SESSION 1897-98. 


THE COURSES OF INSTRUCTION at the Institute's Central Technical 
College (Exhibition-road) are for Students not under 16 years of age; those at the 
Institute’s Technical College, Finsbury, are of an Intermediate Grade for 
Students not under 14 years of age. The ENTRANCE EXAMINATIONS to both 
Colleges are held in September, and the Sessions commence in October. Particulars 
of the Entrance Examinations, Scholarships, Fees and Courses of Study, may be 
obtained from the respective Colleges, or from the Head Office of the Institute, 
Gresham College, Basinghall-street, E. C. 


CITY AND GUILDS CENTRAL TECHNICAL OOLLEGE 
(EXHIBITION-ROAD, 8.W.) 

A College for Higher Technical Instruction for Students not under 16 preparing to 
become Civil, Mechanical or Electrical Engineers, Chemical and other Manu- 
facturers, and Teachers. Fees for a full Diploma Course, £25 per annum. Professors:— 
Civil and Mechanical Engineering .. W. C. UNWIN, F. R. B., M. Inst. G. E. 

Physics and Electrical Engineering .. W. E. AYRTON, F. R. S., Past Pres. Inst. E. B. 
Chemistry ii n i .. H. E. ARMSTRONG, Ph. D., LL.D., F. R. S. 
Mechanics and Mathematics .. O. HENRICI Ph. D., LL. D., F. R. S. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(LEONARD-STRERT, CITY-ROAD, E.C.) 
Provides Courses of Intermediate Instruction for DAY STUDENTS not under 14 
years of age, preparing to enter Engineering and Chemical Industries. Fees, £15 
per annum. Professors :— 
Physics and Electrical Engineering .. is 
Mechanical Engineering and Mathematics .. 
Chemistry - xis 5 


8. P. THOMPSON, D. Sc., F. R. S. 
W. R. DALBY, M. A., B. Sc., M. I. M. E. 
.. — .. R. MBLDOLA, F. R. S., F. I. C. 
JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, : 
Gresham College, Basinghall-street, E. C. 


OWENS COLLEGE, VICTORIA UNIVERSITY, 
MANCHESTER. 


ENGINEERING DEPARTMENT. 


The ENGINEERING DRAWING-ROOM and WHITWORTH ENGINEERING 
LABORATORY (recently enlarged by the contributions of the leading engineering 
firms in Manchester and district) will OPEN on TUESDAY, OCTOBER 5th. 

The LECTURES will COMMENCE on WEDNESDAY. OCTOBER 6th. 

Full particulars of the Course of Instruction, including Lectures, Laboratory 
Work, and Drawing, also Physics, Mathematics. and Chemistry, qualifying for the 
Victoria University Degrees in Engineering and the College Engineering Certificate, 


will be forwarded on application. 
| SYDNEY CHAFFERS, Registrar. 


HERIOT-WATT COLLEGE, EDINBURGH. 


F. GRANT OGILVIE, M. A., B.Sc., F.B.S.E., PRINCIPAL. 


DAY CLASSES—SESSION 1897-98. 
The SESSION extends from TUESDAY, 5th OCTOBER, 1897, to FRIDAY, 
3rd JUNE, 1898. 


These Classes provide Courses of Study extending over one or more years, suitable 
for students who have previously passed through the curriculum of а secondary 
school. The princi Courses are: Physical and Chemical, Mechanical Engineer - 
ing and Electri Engineering. There are also Classes in French, German, 
Drawing and Practice of Commerce. 

Class Foes from 21. 1s. to £4. 48. Session Fee, £10. 10s. 

There is also a Preparatory Course of Instruction for Agricultural Students. 
Session Fee, £5. 5s. 

An Extract from the Calendar of the бое, giving pracu of the Day 
Classes, and of the various Appliances, Laboratories an orkshops available for 
instruction, may be had on application to the Librarian, at the College, or to the 
Treasurer of George Herlot's t. 

DAVID LEWIS, Treasurer. 


Treasurer's Chambers, 20, York-place, 
Edinburgh, 14th July, 1897. 


UNIVERSITY OF GLASGOW. 


COURSES IN ENGINEERING SCIENCE. 


The SESSION COMMENCES on 14th OCTOBER. 
NATURAL PHILOSOPHY, Professor Lord Kelvin, D. C. L., F.R.8., M. Inst. C. E 
GEOLOGY, Professor John Young, M. D. 
CHEMISTRY, Professor John Ferguson, M.A., LL.D. 
MATHEMATICS, Professor William Jack, M.A., LL.D. 
ENGINEERING, Professor Archibald Barr, D.8c., M. Inst. C. E. 
NAVAL ARCHITECTURE AND MARINE ENGINEEBING, Professor 
J. Harvard Biles, M.I.N.A. 
Prospectuses of the Courses, with tions for the D 
in Engineering Science, and a list of Bursaries and Sch 
Students, can be had from the ASSISTANT CLERK. 


es of B.Sc. and D. Sc., 
ships open to Science 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRIGAL ENGINEERING. 


The NEXT SESSION will begin on TUESDAY, OCTOBER 5th. N for 
admission will be received up to Friday, October 1st. Prospect us from the 
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. DEAD-BEAT 
EDGEWISE INSTRUMENTS 


LIGHTING anv TRACTION STATIONS. 


A SET. OF FEEDER AMMETERS, WITH 15-INGH INDEXES 
(arranged to be fixed on the top of a Switchboard) 


EVERSHED & VIGNOLES, 


Weedfield Werks, 


Harrew Read, 
LONDON, 
W. 
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Use “Blackley Tape” PROTECTIO 
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CONNOLLY BROTHERS, L? 3 re Joints. 
Blackley, MANCHESTER, d pi aot Diak do a 
INSULATED WIRE and CABLE MAKERS. & 3 Dirty the Fingers. 


Telephone No. 2561. Telegraphic Address: Connollys Blackley.” 


ORDERS EXECUTED FROM STOCK. | No Solution 
LONDON AGENCY: C. F. QUICHE, 72, Finabury Pawement. E. G. Required. 


READY END OF SEPTEMBER. 
THE BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH, 1896-7. 


Being a carefully and accurately compiled Ready Reference Index to the 
literature on the subject of Róntgen or X-Rays. 


It is intended, if sufficient support be received, to publish this important Bibliography annually. In all cases where а distinct advance is made by 
British or Foreign investigators into the Science and Applications of Radiography, a brief Digest is given to help the reader to form an opinion as to- 
the ground covered by that work, and so to reduce the labour of research to а minimum. 

The book will be indispensable for the Reference Library, Public Libraries, the Laboratory, апа to all whose business or pleasure necessitates an 
up-to-date acquaintance with the progress of this branch of Physical Science. 

Price as. 6d., post free 3s. od.; abroad 4s. 


OF ALL BOOKSELLERS, OR DIRECT FROM 


„HE ELECTRICIAN" PRINTING AND PUBLISHING CO., Ltd, 
1, 2 & 3, Salisbury Court, London, England. 


363 ln ß ie — 
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DAVEY, PAXMAN & CO., Colchester, 


Engineers and Boilermakers. 
Speclality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS OF Engines of all Sizoe up to 1,500 h. p. The “ECONOMIC” Boller is one of the best 


Portable and Semi-Portable Engines. 
Semi-Fixed Engines and Bollers. 
Herizontal Engines. 

Vertical Engines and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines. 

Herizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Semi-Fixed Engines and Boilers. 
Compound Horizontal Fixed Engines. 


legraph Address: PAXMAN ,COLCHESTSE.” 


_ gteam generators before the public not only 


for Efficiency but for Economy and рога. 
bility. This Boiler oontains particularly 


| good features and high qualities, and is 


BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS and FACTORIES &c., WITH GREAT 
SUOCESS. 


Cornish, Lancashire, “ Essex," Vertical, 1000- 


motive, Boonomio,' Safety, Water-Tube, 
Marine, and other Bollers 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


Paxman'sPatent''Ecenomio" Steam Boiler. gollEAS MADE UP ТО 2001b. WORKING PRESSURE 


Catalogue and full particulars, with Photos and Prices, post ree on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


London Office : 


78, QUEEN VICTORIA STREFT, Ю.С. 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


ESTABLISHED 1861—1878. 


No. 1,005. [ vol. Nix. 
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Lighting Systems in Russia. By 
M. Lutoslawski.................. 
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The Economy and Utility of 
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D'Albe Illustrated ......... 
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On p. 540 of the present issue we print & translation of an 
interesting little discourse by Herr vox Dourvo-Dosrowotsky, 
inspired ру a perusal of Mr. Morpry’s recent Institution Paper 
* On Dynamos" and the discussion thereon. Like Herr 
Dosrowotsky, we are fully alive to the danger of treating 
lines of force as if they were true threads," bending and 
snapping like so many cheap elastic bands, when a conductor 
passes across a magnetic field. At the same time we do not 
see that Herr Doszowornskv's explanation of the practical 
absence of drag upon a buried current-carrying conductor in 
which an electromotive force is being electromagnetically 


generated elucidates much. 
— — 


Aut our text-books are permeated with the convenient con- 
ception that the electromotive force in a conductor traversing 
a magnetic field is due to the rate at which it cuts these lines, 
and it has been pointed out that on this basis we may recon- 
cile the aforesaid absence of drag and the simultaneous exist- 
ence of potential difference by supposing the lines to jump 
across the slots with a snap," the current carrying con- 
ductor being normally in a very weak field. This sounds 
plausible, and, as one is loth to abandon a well-tried friend, 
one would like to be able to unreservedly accept it. But this 
idea would seem to raise another bogey, that is to say, it would 
seem to follow from it that there should be an increase in the 
parasitic currents generated in heavy solid conductors when 
embedded in a slot; a bogey which has no existence in fact. 


sooner or later. 


Herr DokROwoLSskKx would have us think that the induced 
E. M. F. is generated by changes in the magnetic field encircled 
by the coil, and no longer by the cutting of lines of force,” his 
idea apparently being that as a conductor approaches, the 
magnetic flux, lines of force—call them what you will— 
retract like so many sensitive tentacles to thrust themselves 
out into the next loop when the obnoxious conductor has 
passed. This may serve as an aid to the formation of a crude 
mental picture of what actually does take place, though, 
judging from Fig. 3 and the accompanying letterpress, the 
conception of line cutting still plays its part, so that it looks 
as if Herr DosRoworskv wishes at once to have his cake and 
to eat it. 

— 

Mecuanican models * substantial to the touch and concrete 
to the eyes’’ are very useful in their way, but occasionally, 
by dint of thinking of them, and not of the phenomena they 
more or less represent, we become quite unable to think 
of the phenomena without them. Then, as in the present 
instance, do our diagrams get out of joint and our lights 
lead astray. 

== 

Mr. ALBERT CaMwPBELL does well to draw attention in our 
** Correspondence " columns to the differences of opinion that 
exist as to the value of Matthiessen’s copper standard. 
The figure given in the new wiring rules of the Institution 
of Electrical Engineers, viz., 0:1516 ohms, for the resist- 
ance of a copper wire 100in. long, weighing 100 grains, 
and at 60^F., is the one accepted by most cable makers 
as Matthiessen’s standard for pure annealed copper wire, 
This is, however, the original figure given in B.A. ohms, 
which are smaller than international ohms, so that if the 
wording of the rules is to be taken to apply to the latter unit, 
only 98:66 per cent. conductivity wire—as understood by most 
copper producers and cable manufacturers—is specified. It 
could hardly be considered as coming within the scope of the 
sub-committee who drafted the new regulations to lay down a 
new standard for the conductivity of pure copper, although 
this is a work which will have to be performed by some one 
At all events our thanks are due to the 
Institution for adopting any standard at all; but we must 
caution buyers of copper, whether for house-wiring or for 
street mains, against accepting any material the conductivity of 
which is lower than 100 per cent. of the Institution standard, 


as 98 per cent. of this standard would imply & very poor 
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quality, and, as Mr. Campse.t points out, 102 per cent. should 
be the rule rather than the exception. 


5 

Tuose entrusted with the management of accumulators 
have been accustomed to regard occasional overcharges 
as distinctly beneficial to the cells, and it has, moreover, 
always been their endeavour to maintain the charging 
current as constant as possible, even at the expense of 
additional switching arrangements and extra cells. The 
author of a somewhat lengthy Paper, which is translated 
in another column, describes these precautions not only as 
unnecessary, but prejudicial to the life and capacity of the 
cells. M. BrawcHoN, after bestowing unqualified praise on 
the Planté type in general and the Tudor pattern in particular, 
considers its application to electric traction. He thinks that 
for traction purposes it is of the utmost importance to charge 
cells in an extremely short time without permanently injuring 
them or temporarily diminishing their capacity, and he considers 
the way to accomplish this is to charge at constant potential 
instead of at constant current. The charging currents now 
in vogue are in his opinion unnecessarily low at the com- 
mencement of the charge, and injuriously high at the end, 
and, further, when charging at constant potential there is, 
he says, less danger of a damaging over-charge. М. Brax- 
OHON's experience with accumulators of the unpasted type 
has been very extended, and his method of solving the accu- 
mulator traction problem should be studied with interest, but, 
as pointed out in the discussion, it is particulars of costs 
that are wanted, and when M. BLaxchox has added these, his 
contribution to accumulator technics will be one of great 
value. 


Амоме the many valuable Papers read at the recent Inter- 
national Congress on Technical Education, not the least 
valuable were the Papers contributed respectively by Mr. W. 
SriNco, the well-known Principal of the Telegraphists’ School 
of Science, and by Prof. Sn. vaxvs TROMrSON. It is a great 
relief to turn from the verbosities and inanities of pompous 
politicians ‘‘ оп the make to the remarks of men who really 
know what they are talking about. Our municipal and 
political lights may confuse technical education with 
recreation, or may imagine that the royal road to industrial 
hegemony is to teach bricklayers and the like a smattering of 
chemistry, but no such fallacious ideas are to be found in Mr. 
SriNco's Paper on The True Basis of Technical Education," 
or in Prof. Smvanus ThOM SAO s Reforms in the Organisa- 
tion of Technical Education.“ 


Мв. білмео deplores, rightly we think, the large use which 
amateurs are allowed to make of technical classes. It would 
noi be equitable or expedient to exclude amateurs altogether, 
but certainly the courses should not be modelled to suit their 
requirements, nor should they be admitted without the pay- 
ment of a relatively high fee. Mr. Sriwco also questions, 
and so do we, whether the recent commercial progress of 
Germany is due wholly and solely to its technical educational 
system. Our own idea that the thorough military education 
which the German nation receives has not a little to do with 
its industrial advance is, we are glad to note, meeting with 
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more general acceptance than we thought possible a few years 
ago. But it does not at all follow that by a slavish imita 
tion of German methods, military or technical, England will 
recover lost ground; a whole concatenation of circumstances, 
many of the links of which are missing in our own case, has 
concurred to promote the advance of German industry during 
the last two decades. And yet in this enlightened age we 
fix our eyes on one factor only, and fall down and blindly 
worship it. 


— — 


Pror. SLVvAxUS THompson’s Paper was mainly a plea for 
monotechnics as against polytechnics, and an exposé of the 
numerous futilities which pass for technical education. He 
insisted earnestly on the great value of technical institutes as 
antidotes to the many evils accruing from the subdivision of 
labour. As Huxrxv once said, any industrial system which is 
based upon the degradation of the worker is bound to crumble 
away, and if degradation is not an appropriate term to apply 
to the results of the minute subdivision of labour now so 
generally prevalent, we should be glad to know what is. 
Workmen with a reliable second string to their bow are not 
only less exposed to vicissitudes of fortune, but are better 


citizens. 
— — 


Now that the telegraphists have had to completely abandon 
their threatening attitude, it is to be hoped they will take their 
discomfiture in good part, and let us hear no more about 
shirking work in any form whatever. They would be wise, 
also, if they cheerfully accepted technical examinations, and 
every other test of efficiency which their employers think fit 
to impose, like self-respecting men who are proud of their 
calling and desire to have its importance recognised. Of one 
thing they ought to be convinced by this time: no good can 
ever come of making common cause with the sorters. What- 
ever hopes the telegraphists may have entertained at the 
beginning of this fruitless agitation, they were made impos 
sible of realisation by the preposterous claims with which the 
sorters followed suit. Our advice to the telegraphists is, 
that they put no obstacle in the way of improving the 
standard and status of the telegraph service; and if 
they add а knowledge of sorting duties to their other 
accomplishments so much the better, not only for them- 
selves, but for the Department, who would thus be rendered 
less at the mercy of the much over-rated and much over- 
dreaded sorting class. We hear a good deal about the 
time spent in learning the telegraph; why does not the Post 
Office devote some of it to teaching sorting? The knowledge 
thus acquired early in life by telegraph learners would not be 
easily forgotten, and would constitute a potential reserve force, 
the economic and disciplinary value of which can hardly be 
over-estimated. 

— — X Ä— — 2 — — 
University of Glasgow. The next session commences оп 


Oct. 14. Prospectuses of the courses, &c., can be obtained 
from the Assistant Clerk. 

Erratum.— The name of the speaker representing the Tele- 
graph Manufacturing Company of Helsby at the recent 
meeting of the Municipal Electrical Association in Manchester 
was A. Whalley, not Hawley, as given on p. 515 of our last 
issue. 
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Cable Interruptions.— Date of Interruption. 
Obidos— Parintins . . ã . Dec. 7,1896. 
Zanzibar Mombasa q — July 13, 1897. 
Cayenne Para eate serene reas * July 22, 1897. 

rus—Latakia ...............................—.›.. July 23, 1897. 
Aden— Zanzibar ...............................55.5 July 27, 1897. 


Patent Amendment.—Notice is given in an advertisement 
elsewhere that Lord Kelvin has applied for leave to amend the 
specification and drawings of Letters Patent No. 22,661 of 
1895 for Improvements in Apparatus for Indicating and 
Recording Electrie Supply." Notice of opposition must be 
lodged by Sept. 11. 


British Association Meeting.—Our special correspondent at 
Toronto telegraphs that the British Association meeting 
opened in wet and cold weather. The attendance was very 
good, 1,141 being present. The British members included 
Lord Kelvin, Lord Lister, Sir John Evans, Profs. Armstrong, 
Ayrton, Adams, Baily, Beare, Boys, Ewing, FitzGerald, Carey 
Foster, Vernon Harcourt, Viriamu Jones, Lodge, Perry, 
Ramsay, Roberts-Austen, Rücker, Silvanus Thompson, Unwin, 
and Mr. Maxim. 


Cable Contracts.—On р. 508 of our last issue we gave 
currency to the statement that the placing of the telephone 
wires of St. Louis beneath the roadways had led ‘to the 
largest telephone cable contract ever given in America, and 
probably in the world." . . . . Mr. Mervyn O’Gorman, 
of the Fowler-Waring Cables Company, informs us, a propos 
des bottes, that his Company holds a contract, not for 
100,000,000ft. of No. 19 B. and S. copper wire to be made into 
cable, but for 418,700,000ft.," the number of pounds of lead 
for the supply of which the same company holds contracts 
being 5,000,000. 


Accident on the Genoa Tramway.—Surface knob tramway 
systems and transformer pits do not after all possess the 
monopoly of electrocuting horses. In Genoa, on July 27, the 
trolley-wire of the tramway was struck by lightning and an 
insulator broken, so that the wire was brought into contact 
with the iron post. Early the next morning an officer's 
horse passing near the pole received a shock, fell on to the 
rails with its neck against the post, and was killed immediately. 
The rider fortunately dismounted in time to save himself from 
making part of the circuit. It isfortunate that a horse and 
not а man was the first to touch the post in question. 


Electric Lighting in Passenger Steamers.—The following 
instruetions to surveyors have just been issued by the Board 
of Trade: The attention of the Board of Trade has been called 
to the serious inconvenience which may arise on board pas- 
senger steamships lighted by electricity if the source of the 
light is in & position that would become flooded if only a small 

uantity of water entered the compartment in which the 
fighting machinery is placed. The surveyors should in all 
cases strongly recommend that the position of the source of 
the light be at such a height in the vessel as to prevent, as 
far as possible, the contingency of the light being extinguished 
through water entering the compartment in case of stranding 
or other accident. 


The London Electric Cab Company.—The London Electric 
Cab service was “inaugurated” by Mr. W. Н. Preece yesterday 
afternoon at two o’clock. In a lengthy speech Mr. Preece 
referred to the unmechanical construction and unscientfic 
method of locomotion of the horse, and to the superiority of 
the electric motor in this respect. He recalled the fact that 
in 1881 800lb. weight of batteries were necessary for the 
storage of а Board of Trade unit, whereas this quantity of 
energy was stored by 100lb. weight of the batteries used in the 
new cabs. He had now under test at the Post Office cells 
which promised to give still better results. He gave the 
estimated cost of the electrical energy required for the pro- 
pulsion of the cab at such a low figure per mile that we refrain 
from repeating it. Fourteen electric cabs are to-day ‘plying 
for hire" in the London streets as ordinary licensed hackney 
carriages. 

Municipal Electric Lighting.—Our American cousins do not 
seem to take о kindly to municipal electric lighting under- 


takings as we do; and no wonder. The following extract 
from a Paper on Municipal Lighting," read by Mr. W. 
Worth Bean before the National Electric Light Association, 
shows how vigorously the question can be discussed on the 
other side of the water 


Municipal ownership of electric lighting plants, the most discussed of 
all the questions of municipal policy, is the more insidious that it comes 
dressed in the sheep’s woolly garb of a philanthropist, which to the 
uninitiated and ignorant has an alluring aud plau-ible aspect, but to the 
experienced are plainly visible the wolf's deadly fangs, which have in every 
instance, sooner or later, lacerated the taxpayer. The authors and promoters 
of this alluring scheme are either visionary theorists, who have no practical 
knowledge of its manipulation, or unscrupulous politicians, who, desiring 
to pose as benefactors to the municipality, hope to ingratiate themselves in 
the hearts of the voter and thus secure political plums for themselves and 
their henchmen. That there are many honest supporters of this political 
fad who, having been deceived by beautiful but false reports from cities 
which are experimenting with this question, are misled by political dema- 
gogues, is undeniable. The tidal wave is sweeping over our land, and 
certain municipalities are now on the crest, but it will not need the average 
period of depreciation in a plant for the wave to subside and leave 
the wrecks stranded with increased burdens and depleted treasuries. 
Already cities have sold their plants, paying dearly for their experienee, 
and others are looking for buyers, in order to unload their 'white 
elephants.’ Municipal ownership is contrary to the spirit of republican 
institutions." 


Terrestrial Magnetism. —In July of last year, says Nature, 


Prof. Eschenhagen, of Potsdam, presented to the Berlin 
Academy a preliminary note on certain small variations of the 


earth's magnetism, which he had then detected for the first 


time. The apparatus then used consisted of а unifilar 
magnetometer, in which the magnet, a small steel mirror, was 
made to lie perpendicularly to the magnetic meridian by the 
torsion of the suspending quartz fibre. An account of further 
researches on the same subject is now given in the Berliner 
Sitzungsberichte. The most important oscillations have a 
period of about 80sec., and are observed chiefly between 6 a.m. 
and 6 p. m., i.e., roughly speaking, when the sun is above the 
horizon. Since Oct. last waves of shorter period, lasting 
about 12sec. to 15sec., have only been observed on two days, 
viz., Nov. 7, 1896 and Feb. 4, 1897; but these were only 
half the amplitude of the normal waves. On several occasions, 
however, groups of waves were observed which could readily 
be accounted for by interference, as they closely resembled 
beats in acoustics. From observations made at Potsdam and 
Wilhelmshaven, it seems probable that the same disturbances 
take place almost simultaneously over a considerable area, but 
further observations are required in confirmation of this point. 
The cause of the phenomenon is uncertain, but Prof. Eschen- 
hagen inclines to the view that it is of atmospheric origin, in 
conformity with Schuster and Von Bezold’s theories of the 
diurnal variations. The author finally suggests a convenient 
means of detecting these rapid fluctuations by observing the 
induced currents in a sufficiently large coil, a method which 
has the advantage of practically eliminating disturbances of 
long period. 


Obituary.—On arriving at Parkeston on Monday last, the 
Captain of the Danish steamer “ Koldinghuss’’ reported the 
loss of & passenger about four miles off the Shipwash. The 
luggage left was in the name of Е. V. Andersen, 14, West- 
down road, Catford.” The unfortunate passenger was said to 
walk lame." On making inquiries we have received informa- 
tion confirming the belief that the gentleman referred to was 
the Mr. Andersen so well known in electrical circles. Mr. 
Е. V. Andersen was born on July 10, 1852. In 1870 he 
entered the service of the Danish Government Telegraphs. 
During this period he made his first essay as an inventor; he 
devised a Gramme machine, but found, on trying to put the 
same into practice, that he had been anticipated. After 1882 
he joined an instrument-maker, whom he supplied with several 
successful designs in t-lephones, electric clocks, &c. Mr. 
Andersen next obtained employment with the Electrical Power 
Storage Company, in London. During the latter part of his 
stay with this firm he was in charge of the laboratory, and 
through a series of careful experiments helped to establish the 
now well-known rules for the bést practical working of 
secondary batteries. While with the Electrical Power Storage 
Company he made a most careful study of the dynamo-machine, 


which in their factory was represented almost in all its important. 
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types, and worked out a set of empirical formule by means 
of which he was able, before the theory of the dynamo was 
written, to calculate with great exactness dynamos of all sizes. 
At the end of 1884 he joined Messrs. Latimer Clark, Muir- 
head and Co., with a view to devoting himself to dynamo work 
and electric lighting generally. In the beginning of 1888 he 
devised the special system of electric light distribution which 
is known under the term “distribution by a ring-main," and 
which at the same time was introduced in Germany by Herr 
Fritsche. The system was specially designed by Mr. Ander- 
sen for the St. James’s district, and he devised a new form of 
iron culvert to meet the many difficulties which in this district 
presented themselves. Subsequently Mr. Andersen did good 
work for Messrs. Willans and Robinson and Messrs. J. H. 
Holmes and Co., of Newcastle. Mr. Andersen was a tolerably 
frequent speaker at the Institution of Electrical Engineers, 
and he will be widely missed. 

Brisbane Electric Tramways.—The Brisbane Electric Tram- 
ways are, we learn, rapidly approaching completion. Its 
installation is being carried out under the supervision of Mr. 
J. S. Badger, on behalf of the General Electric Company of 
America. The track is laid on sleepers and is chiefly double, 
the rails weighing from 838lb. to 55lb. per yard, and bonded 
with the Chicago bond. The total mileage is about 254 
miles of single track, the furthest point being distant 5,688 
yards from the power station. The overhead trolley system is 
employed, with side poles and span wires. No. О. B. & S. 
copper wire is employed for the trolley wire and the majority 
of the polesare of iron. The feeders are run overhead, and are 
500,000 cireular mils. The power station is built near the rail- 
way and has a siding therefrom. The present building is capable 
of holding four sets of plant, of which three are nearing com- 
pletion. The boilers are of the Babcock-Wilcox type, and 
work at 170lb. steam pressure. Worthington steam driven 
pumps are used. The steam and feed-pipes are wrought iron 
with rivetted or screwed flanges. The engines are Robey’s 
horizontal compound condensing, with trip gear. There 
are surface condensers, the pumps being driven from a 
tail rod off tha low-pressure piston. The engines have 
cylinders 172in. and 805in. by 40in. stroke, and are designed 
for а most economical load of 450 1. H. P., with 150lb. steam 
at the stop-valve. They are coupled by leather belting 86in. 
wide and 80ft. centres to General Electric multipolar 
generators. These generators are of the four-pole type over- 
compounded from 500 volts at no-load to 550 volts at full-load 
(550 amperes). The fields are cast iron, and the armatures 
have sunk windings. The bearings are fitted with ring oilers 
and the brushes are carbon. General Electric Company's 
standard instruments are used on the switchboard, the auto- 
matic circuit breakers being similar to those described on 
р. 826 of The Electrician of April 16 last. The cars are 
fitted with two motors of the General Electric 800 type 
(25 E. H.P. each). These motors are fitted to the car with а 
nose suspension. The cars are fitted with ordinary hand 
brakes and series parallel controllers. 

Electrolytic Chlorate at Niagara.—C'assier's Magazine for July 
contains a short illustrated article by Mr. Frederick Overbury, 
describing the works of the Electric Construction Company at 
Niagara, where chlorate of potash is manufactured under 
Blumenberg’s Patents. Earlier issues of The Flectrician (see 
Vol. XXXVII., p. 661, and Vol. XXXVIII , p. 542) have con- 
tained articles by O. Dunlop and J. B. C. Kershaw upon this 
manufacture; and the article under review does not add much 
that is new to the information already published. Mr. Over- 
bury states that the consumption of chlorate annually in the 
States amounts to between 2.200 and 2,700 tons; and he 
evidently looks forward to the time when it will be unnecessary 
to import chlorate to meet this consumption. The chlorate 
works at Niagara are the first works to produce this chemical 
in the States, and they are, therefore, of great interest to our 
cousins on that side of the Atlantic. They are at present using 
electrical poweramounting to 350 kilowatts (5,000 amperes at 70 
volts), but the Company have arranged to take an additional 
2,500 u.p. from the Niagara Falls Power Company, and the 
capacity of the present plant is to be trebled during this year. 
Two other facts mentioned by Mr. Overbury have not hitherto 


received attention. The first is that the solution of chloride, 
hypochlorite and chlorate, produced in the electrolytic cells, is 
not sufficiently concentrated to deposit crystals of chlorate on 
cooling, and concentration in enamelled pans by means of 
lead steam worms is requisite before crystallation is possible. 
The second, that re-crystallisation is not necessary ; for by the 
use of twice filtered water, and of enamelled pans, this solution 
is kept sufficiently free from dirt and impurities to deposit 
crystals of a colour and purity which leave little to be desired. 
In the older chemical process no attempt is made to keep the 
original ** chlorate liquor free from dirt, rust, &c., and a 
re-crystallisation of the crude crystals is always necessary. A 
few months ago we saw paragraphs in some of the technical 
papers which stated that this Niagara works had not been a 
success, and that the plant had been stopped during part of 
last winter. We have made direct inquiries from those in 
charge, and find that the difficulties that arose were due chiefly 
to the failure of the transformer plant, and that the electrolytic 
process itself did not lead to any unforeseen obstacles to 
success. We may therefore expect that the extensions to 
which Mr. Overbury refers in this article will sooner or later 
occur, and that in course of time the States will be independent 
of Europe as regards their consumption of chlorate of potash. 


The Electric Lighting of the Fulham Theatre.—The Fulham 
Theatre, which is to be opened on Monday next, possesses a 
very complete electric light installation of nearly 1,000 lamps. 
The most novel feature is the stage switehboard, which con- 
irols the lights on all parts of the stage and auditorium. 
There are four battens of lamps above the stage, and, by 
means of simple connecting bars between the separate switches, 
these and the proscenium and footlights can be lit, dimmed 
or extinguished singly or simultaneously. In the same way 
red or blue lamps can be switched in gradually in place of the 
ordinary lamps, and numerous effects can be obtained. The 
dimming of the lamps is to be effected by Lyons’ water resist- 
ances next to the switchboard. The wasteful practice of 
dimming the auditorium lights is not resorted to, but each set 
of the lamps in the auditorium is represented by a separate 
switch on the board. The base of the board is of marble, and 
the handles of the various switches are coloured and marked 
so as to avoid any possibility of confusion. The iacilities for 
varying the illumination of the stage can be gathered from 
the fact that each of the four battens has 30 lamps of each of 
the three colours, the footlights have 19 lamps of each colour, 
and the proscenium 10 to a colour. There are in addition 10 
plugs for connections to projectors, four in the flies and six on 
the stage, these projectors being of the ordinary hind-fed 
pattern. There is a 15. ampere arc lamp outside on the roof 
of the theatre, and three 600 c.p. (8 to 5 ampere) 
Jandus lamps in front of the entrance. The wiring 
is on the excellent iron-barrel system, and the jointe 
are all enclosed in cast-iron boxes. Current is supplied by 
ап Easton, Anderson and Goolden four-pole dynamo driven 
by a Crossley gas engine. These are mounted on concrete 
foundations to a depth below the bed of the river. There isa 
partition of sawdust, going down to a considerable depth, 
between the bed of the gas engine and the floor of the engine- 
room. The gas engine runs at 200 revolutions, the dynamo 
at 850. The latter gives a current from 327 to 410 amperes, 
at voltages from 140 to 110. It is expected that under most 
conditions the dynamo will suffice to take the whole load in 
the evening. There is an excess-current alarm to call atten- 
tion to the fact of the dynamo being fully loaded, and on this 
acting a battery of accumulators will be switched in. The 
battery consists of two sets of К88 E.P.S. cells, 45 cells in 
each set, and 10 larger sized central station cells. The two 
series of 45 K cells are permanently in parallel, and the 10 
larger cells are in series with them and serve for regulation. 
The engine-room switchboard is also provided with an excess- 
current alarm on the accumulator side of the board, for use 
when the cells are used without the dvnamo. The work is 
not yet completed, and there seems much left to do before the 
opening on Monday. Messrs. Lucas and Pyke are the con- 
sulting engineers, who have designed and are superintending 
the erection of the installation, Messrs. Vaughan and Brown 
being the contractors for the wiring. 


THE ELECTRICIAN, AUGUST 20, 1897. 


535 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D' ALRE.] 


Electrolysis of Gases.—The electrolysis of steam and hydriodic 
acid was accomplished in the early sixties; but that the elec- 
trolysis of gases does not follow the simple laws obeyed by 
liquid electrolytes has been proved by J. J. Thomson and 
others. The difficulty to avoid is the dissociation of the com- 
pounds by the mere heat of the discharge; hence induction 
coils cannot be used. E. Wiedemann and G. C. Schmidt used 
a battery of 1,000 accumulators. The current was regulated 
in such а manner that the gases showed their compound 
spectra. The chief gas examined was hydrochloric acid. The 
arrangement of the vacuum tube is shown in the diagram. 


The HCl is pumped from the reservoir through the tube, 
either in doses or in а slow continuous stream. Any chlorine 
that may have been formed is detained by the mercury in the 
tubes G G, which are kept at a gentle heat. The results show 
that the chlorine is formed both at the anode and the cathode, 
about 31 per cent. of the quantity required by Faraday’s law 
at the anode, and 58 per cent. at both together. In the case 
of mercury haloids the percentages do not even exceed 6. It 
therefore appears that no electrolysis in Faraday’s sense takes 
place in these gases. 
(WIEDEMANN and Scumipt, Wied. Ann., No. 8, 1897.] 


Soft Steel for Electromagnets.—The material most commonly 
used for the cores of electromagnets is soft iron, on account of 
its high permeability. But soft Martin steel is often quite as 
effective, and is more easily obtained. It may be used 
wherever a rapid change of magnetisation is not essential. A 
comparison, undertaken by A. Abt, between two exactly 
similar horseshoe cores weighing 47 kilogrammes, of soft steel 
and soft iron respectively, gave 0-98 to 1:04 for the ratio of 
the permeabilities of the former to the latter, and 1:2 to 1:3 as 
the ratio of the permanent magnetisms. This places soft steel 
very close to soft iron in magnetic behaviour. Cores of steel 
have the additional advantage over iron of greater tenacity. 

[Авт, Wied. Ann., No 8, 1897.] 


Capacities by the Balance.— V. von Lang describes an 
approximate method of estimating capacities by weighing, 
which may conceivably be of great use. The method is based 
upon the difference of phase produced by а condenser in a 
circuit subject to induction from an alternating current. Ifa 
coil carrying an alternate current is suspended above another 
the currents induced in the latter have a difference in phase of 
90deg. from the former. This difference of phase may be 
increased by a maximum lag of another 90deg. due to the self- 
induction of the second coil. This produces a repulsion 
between the two coils, measurable by weighing. If the second 
coil, instead of being short-circuited, is connected with a con- 
denser, the phase of the induced currents is advanced instead 
of being retarded, and an attraction sets in, depending in 
amount upon the capacity of the condenser. This dependence 
is expressed by the equation 

G = MJ’b*rC(1 + PLC), 
when G is the attraction, J the amplitude, T = 27/5 the period 
of the current 7 and L the resistance and self-induction of the 
second coil, and C the capacity of the condenser. In the 
measurements carried out the attractions amounted to about 
1 gramme. The accuracy was within 1 per cent. 
[Von Lana, Weid. Ann., No. 8, 1897.] 


Dielectric Constants.—H. Starke recently described (p. 69) a 
method of measuring dielectric constants of small solids by 
immersing them in а mixture of two liquids of different induc- 
tive capacities, and finding the mixture in whose capacity the 
introduction of the solid produced no difference. He has since 
found that benzol and ethylene chloride are troublesome 
unless they are absolutely dry, and that they require oft- 
repeated distillation over sodium. By employing the high- 
frequency currents provided by Nerast’s differential exciter (six 
million alternations per second), the range of non-conducting 
liquids is very considerably increased. No distillation was 
found to be necessary, and it was possible even to employ 
alcohol as one of the mixing liquids. At the same time the 
fragments of the solid could be made smaller than before. 
The condenser plate in the dielectric trough need only be 
about 1:8cm. in diameter, instead of 8cm. as before. A repe- 
tition of the former measurements with the improved apparatus 
gave identical results. 

(STARKE, Wied. Ann., No. 8, 1897.] 


Curious Spark Discharges.—If a discharge from a battery of 
Leyden jars is sent through a spark-gap across which a piece 
of very thin tinfoil is laid, a shower of sparks passes radially 
from each of the balls through the foil, carrying particles of 
the tin with it (see diagram). The phenomenon has been 


| | 
222 


studied by P. Pettinelli. It is shown more strikingly by a 
Tesla coil. A coil of 40 turns of copper wire is wound on a 
gypsum cylinder. The cylinder is enclosed in a tube of glass, 
wound with 200 turns of thin wire. The latter is connected 
in series with an induction coil and a hot gasspark-gap. The 
inner coil then gives sparks of about one-third of a millimetre. 
If the knobs are pulled apart, and a sheet of tinfoil is laid 
across them, bright sparks traverse the tinfoil, and particles of 
the latter are thrown out along the lines of force, and rebound 
from obstacles at definite angles. The tinfoil is rapidly 
destroyed. Other metals behave similarly. The interesting 
part of the phenomenon is that apparently a high-tension 
effect is produced from a low-tension spark-gap. 
[PETTINELLI, Nuovo Cimento, July, 1897.] 


Discharge of Cathode Iays.—A fundamental difference be- 
tween cathode rays and X-rays has been considered to lie in 
their manner of discharging electrified bodies. Whereas the 
former only discharge positively electrified bodies, the latter 
discharge any electrification, of whatever sign. Battelli and 
Garbasso prove that cathode rays acquire the discharging 
properties of X-rays and Lenard rays when filtered through 
& plate of aluminium or glass, but that the change in pro- 
perties is not due to the passage, but to the change in the 
medium surrounding the rays. The proof is conclusive. A 
charged terminal is mounted in the wall of the vacuum tube. 
А shutter of aluminium or lead is made to slide over and 
cover it. The discharging phenomena аге the same in kind 
with or without the shutter, though differing in intensity. 
The discharging properties of Lenard rays are therefore due, 
like those of X-rays, to the ionisation of the air. 

[BATTELLI and GanBasso, N. Cim., July, 1897.] 


The Electrical Engineer Volunteers.— The following appoint- 
ments in the newly-formed corps of Electrical Engineer 
Volunteers were announced in Tuesday's Gazette: William, 
Lord Kelvin, is appointed to the honorary coloneley of the 
corps. Rookes Evelyn Bell Crompton, late lieut. 57th Foot, 
Alfred Ebenezer Mavor and Robert Stewart Erskine are 
appointed captains. The undermentioned gentlemen are to 
be lieutenants: Alfred Ernest Le Rossignol, Walter Adolph 
Vignoles and Henry Meredith Leaf. 
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ELECTRICAL TESTING FOR TELEGRAPH 
ENGINEERS.* 


BY J. ELTON YOUNG. 


(Continued from page 484). 


Gott’s Method.—In the balance known as Gott’s the two 
capacities are arranged in series, and the cable (Fig. 15) 
receives its charge by cascade from the condenser. The 
quantity of this charge will be exactly equal to that communi- 
cated to the condenser, because the overflow from the latter 
must equal the influx into it from the battery. But it will be 
distributed over both the outer surface of the condenser and 
ihe inner surface of the cable, and, consequently, will stand 
at a potential (v) proportionately lower than that at A (V). 
With the two capacities equal, the potential at J (that is, v) 
will be half that at A; with F, double F,, it will be a third ; 
and, in general, if Е, be n times F, we have V=(n+1)v. 
Now, if AB be a resistance earthed at B, and divided into 
two parts at C, the potential at A is (n-- 1) times that at C 
when R, is n times R. So that if we make the potential at 
C equal to that at J, we have 


man Ry 


F, В, R, 


To do this the position of C must be adjusted until no current 
passes on connecting it with J through the galvanometer. 

In practice the point C is usually the index of a set of 
slide resistances, by the motion of which the ratio of R, to 
R, can be varied to any degree. The test is made as follows: 
The points A and J must first be at zero potential. A will be 
so whilst K, remains up, and J may be discharged by depres- 
sing K, till it ceases to affect G. Then, with K, open, the 
charging key K, is clamped down, and the balancing key K, 
tapped. If there is a throw on G, the position of C is shifted, 
and K, tapped again. This is continued until an approximate 
balance has been arrived at, when the condenser and cable 
should be discharged and the observation repeated, preferably 
manipulating C and K, so that balance is obtained after some 
definite time of charging, which should be recorded along 


with the ratio 1. This is needful because the latter almost 


always changes with the time of charge, through the operation 
of absorption and leakage. Even in the comparison of well 
insulated condensers there will generally be some slight varia- 
tion, due to the absorption ; but when condensers are balanced 
against long cables, not only does the absorption cause varia- 
tion, but the leakage from the cable adds a second source of 
variation often of considerably greater magnitude than the 
first. Both, in general, operate to lower the potential of the 
point J, during the interval allowed to elapse before balancing, 
and so to increase the apparent capacity of the cable. 

The correction for the leakage can be duly calculated, for 
the diminution of the potential at J can be determined by 
considering the proportion of charge that will escape from the 
capacity F, through the known leak R (the D. R. of the cable) 
in а definite time, t. 


The law of fall of charge is such that if v, be the value to which the 
potential v of the point J falls in time t, we have 


or F: = Е, 


v,=ve—™, 
But (from the relations explained previously ) 
n-l. 
FR 
t 
Therefore, пу ve Fok, 
t 
or, * = eF 2B = K, 


Now the 


* е е з 
observed capacity, which is measured by the ratio of V to v, will appear 
to vary at the same rate as v, and will be corrected when divided by the 


ratio , that is by K. 
т 


where К is thus the number whose natural logarithm is ER 


* Extracted from a forthcoming work to be published by The Electrician 
Printing and Publishing Company. All rights reserved. 


Hence we have 
Corrected F a Es, 


0:4848t 

ER ' 

t being the time of charge in seconds, R the true (full) D. R. 
of the cable in megohms, and Е, its approximately known 
inductive capacity in microfarads. 

In precisely the same way the rise of potential at J produced 
by a known leak across the standard condenser Е, can be cal- 
culated, and the proper correction applied for the given time 
of charge. When leakage operates simultaneously on both 
sides, the formula becomes more complicated. All calcula- 
tion can, however, be dispensed with by, if possible, so arranging 
the capacity and insulation resistance of the standard con- 
denser that the product of these two quantities equals roughly 


where 


log K = 


Fie. 15. 


the inductive capacity of the cable multiplied by its D. R.— 
that is so that | 
Е 17 = F,R. 


This will be effected by adjusting F, or an artificial leak 
attached to it, or both, as may be most convenient; though 
it may often be found impracticable to do this. 


Muirhead's Correction for Gott's Test.—Dr. Muirhead has 
devised a plan for correcting the Gott balance for the errors 
both of absorption and leakage, which is as follows :—Balance 
having been obtained after a certain time of charge, K, is 
raised. The point A thus falls to zero potential, and the 
potential of J falls by an equal amount; but by reason of the 
absorption and leakage effects does not become zero. The 
difference from zero is then measured by connecting it through 
G to earth; that is by moving the slider C up to B, closing 
K,, and recording the magnitude and direction of the throw 
on G. To evaluate this throw (d) the condenser is left to 
earth, as in Fig. 16, and the battery connected to the slides. 


i К 


Fic. 16. 


Then, J having been brought to zero potential by connection 
with B through K,, C is run back any short distance, BC, = p,, 
such that on again depressing K, any throw d, is produced. 

d 
Then р= рт 

1 

is the slide reading which has to be deducted from, or added to, 
the reading R., before working out the value of F,—deducted 
if the direction of the reproduced throw was contrary to that 
of the original one, or added if the same. The formula thus 


becomes 


or, with the usual slides, 


10,000 
Е к= ( ? — 
F. R. I p 
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Unfortunately, the value of the correction throw d varies 
with the period allowed to elapse between raising K, and 
depressing K,, and with very long cables the variation has 
been found to be so wide and so rapid as to render the correc- 
tion often quite useless, though useful for shorter ones. It is 
true that a critical interval may be found which will yield the 
correct result; but the latter must first be known before this 
interval can be determined. Dr. Muirhead's correction is 
intended to include leakage as well as absorption error; but 
where the former is very large, it is advisable to use instead 
Ше method of calculation for lost charge given above, merely 
recording the time of charging, and neglecting the lesser 
variation due to the unequal rates of absorption in cable and 
condensers. 


Fic. 17. 


Mr. Saunders's key enables the Gott test to be readily taken, 
either with or without Muirhead's correction. Fig. 17 shows 
the connections for the test made with this key and the slides, 
the operations being as follows :—First depress К, to discharge 
F, and F, Next depress E, to charge them, and balance by 
adjusting slides and tapping k. To obtain correction throw d, 
move slides to zero, raise Ks, and, after a few seconds, depress 
K, To obtain d,, run back slider a short distance from zero, 
raise К, and close k. The plan does not properly illustrate 
the working of the key: the shaded bars represent upper and 
the unshaded lower contacts, and the levers are provided with 
a rocking piece, so that lowering one raises the other. 


General Remarks.—There are а few other methods of 
measuring capacity; but the foregoing are those principally 
used, the Thomson and Gott being the best for long cables. 
On the whole the Gott test may be recommended as the more 
satisfactory of the two, whether for small or large capacities. 
It has this disadvantage, that the error due to leakage accu- 
mulates with the time of charge, whereas in the Thomson 
balance itis nearly constant. On the other hand, the latter test 
is much more liable to derangement by battery leakage. In 
both methods it is desirable to make the resistance AB as 
large as possible, say 100,000, and Е, not less than a fifth of 
Е. Cable currents are best allowed for by taking the mean of 
the balances with both battery poles to true zero. 

The following will serve for an example of the measurement 
of the inductive capacity of a very long cable, which was 
known to be roughly about 600 microfarads (F:), whilst its D.R. 
at the fifth minute was 1:2 megohms (r). Six signalling con- 
densers—or else artificial line boxes—of about 20% each, were 
employed for the balancing capacity. One box was first com- 
‘pared, section by section, with a standard 1 microfarad con- 
denser—using Gott’s method, and prolonging the times of 
charge to five seconds, so as to get nearly its maximum 
capacity, which was found to be 19:90. The other five boxes 
were then together balanced against this one: the slides read- 
ing was 8880, and their value was thus 

19-90 x 8880 ф 
10000 — 8380 2 

The total capacity of the condensers was, therefore, 
129-84° (F ). 

Their total insulation when tested was 10 megohms (R). 


The conditions for balanced cable and condenser leakages 
would be 


FiR -= Far, or 


. absorption. 


‘respecting the capacity of overhead wires. 


600 x 1:2 
120 


To give R this value it would be necessary to apply 
10 * 6 
10-6 
=15 megohms. This being impracticable, however, the 
insulation of the condensers was kept as high as possible, 
and the test made as follows:—The cable being joined up, 
balance was obtained with a 15 seconds (t) charge when the 
slides stood at 8387 (the mean reading of both battery poles 
being taken). Hence | 


that is, roughly, R= = 6 megohms. 


artificial leakage to the condensers equal to, roughly, 


122°84 x 8887 
10000 — 8337 


To correct for the cable leakage we have to divide this 
result by K, where 


apparent Е, = — 615:83*. 


Thus 
log 615-88 = 2:78946 


log К = 0:00905 
log true F, = 2:78041 = 603-189, 


which was the corrected capacity of the cable. 

In dealing with long cables it is desirable to prolong the 
time of charge to at least 15sec., or even 80sec., and so to 
determine the full capacity—i.e., inclusive of almost all the 
The correction for the cable leakage, which in 
the Gott balance increases with time of charge, must be 
applied ; the writer recommends the log K formula for this, 
with well-insulated condensers, having found the Muirhead 
method a failure on very long cables. If the charge be always 
prolonged so as to obtain practically the full capacity (i.e., 
inclusive of absorbed charge), all tests will be comparable, 
including those made in the factory. These latter, being 
taken on short sections of the cable, presumably do yield the 
full capacity per naut at the temperature of the eore in 
the factory, usually 75°F. But since the capacity increases 
with fall of temperature, the value per naut after sub- 
mersion should be higher than that at 75°F. What is wanted 
is a coefficient for the correction of the specific inductive 
capacity of gutta-percha for temperature, so that due allow- 
ance may be made for differences of temperature. 


Capacity of Overhead Wires.—A certain vagueness exists 
The electrostatic 
inductive capacity of a single wire of diameter d mils at a 
height à mils above the ground is theoretically 


ооо microfarads per statute mile. 

| ET | 

The following are the electrostatic inductive capacities of 

some copper wires at a height of 30ft., computed by this 
formula :— 


I.C. per mile in mfds, 


Weight per mile in lbs. Diameter in mils. 


100 79 
150 В 97 
200 112 
400 158 


These agree with experiment closely enough. With iron 
conductors, however, the effective capacity becomes modified 
by their electromagnetic capacity. Its value is affected, 
moreover, by mutual induction between neighbouring wires. 
It has been proved that by far the larger part of this 
inductive interference is electrostatic, not. electromagnetic. 
The effective capacity of a metallic loop of two wires on the 
same poles (or in a twin cable) is considerably less than that 
of a single wire. A line provided with earth-wires on the 
poles has a greater electrostatic capacity than one without 
them. It may be remarked that, for the same C. R. per mile 
and position on the poles, copper wire will have less electro- 
static capacity than iron, since its diameter, and therefore 
its inducing surface, will be smaller. | 
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A test to determine the capacity of an aerial line must 
be made when the insulation is at its maximum, во as to 
minimise the leakage error. It may be done by comparing 
the direct discharge from the line, free at the distant end, 
with that from a standard condenser, as indicated by Fig. 18. 
The charge current, on making battery contact, when much 
augmented by the leakage, will be less correct than the dis- 
charge on breaking contact, though the latter will be reduced 
by the same cause. Probably the mean of both charge and 
discharge throws may be taken as the best result to compare 
with the condenser. If a galvanometer of the reflecting class 
be used, the inductive capacities of line and condenser will 
be closely proportional to the throws of the spot on the scale ; 
but if read off a pointer the sines of half the angles of throw 
must be taken, i.e., | 

т sin} a, ù 

The De Sauty and Thomson capacity tests, made with 
leakage allowances, are applicable to aerial lines, but are not 
used. The following extension of De Sauty’s test is suggested 
by the writer as being perhaps useful on landlines, their insu- 
lation being low whilst their capacity is small. Referring to 


Fig. 12: Ist, make E any convenient ratio, say ту, add a leak 


{о the condenser (using for the latter one say of 10 times the 
line capacity), and adjust the leak with battery permanently 


CONDENSER 


[шаны 


Fic. 18. 


applied till a resistance balance is obtained, as in an ordinary 
bridge test; 2nd, adjust the condenser (which must be sub- 
divided) with make and break of battery till the capacity 
balance is arrived at; 3rd, multiply the condenser value by 


25 say by q}, to find the line capacity. 
2 
(To be continued.) 


33... 


ELECTRIC CABS. 


We had an opportunity this week of inspecting some of the 
London Electrical Cab Company’s vehicles, and we were 
agreeably surprised with the care and thought which have 
been expended in their design. If the new Company is not 
too much hampered financially by the agreements made with 
other concerns at the time of its formation it would be fairly 
safe to predict for it a success, as, if electrically-driven auto- 
cars are to prosper, the lines followed by Mr. Walter Bersey 
in the design of these electric cabs would seem to be the 
right ones. 

Mr. Bersey points out that it is not quite fair to com- 
pare accumulator-driven tramcars with accumulator-driven 
cabs, as the proportion of the weights of the cells and vehicles 
are very different in the two cases. For example, in the case 
of the accumulator cars run by the Birmingham Central Tram- 
way Company the weight of the accumulators is 24 tons out 
of a total weight of about 18 tons, including passengers, 
while the accumulators on electrical cabs, such as those now 
put into service by the London Electrical Cab Company, 
weigh upwards of l4cwt. out of a total weight, including 
passengers, of, say, 80cwt. The beneficial effect of this 
difference is of the utmost importance, for whilst the cells on 
an electrical tramcar running under the above conditions are 
being almost continuously discharged at a very high rate, 
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with a consequent rapid deterioration, the cells on the 
electrical cabs are being usually discharged under the 
normal rate of discharge. With the arrangements adopted, 
even in ascending moderate inclines, the cells still discharge 
below their normal rate; it is only when ascending severe 
gradients such as those leading into Waterloo Station that 
this rate is exceeded, and then only by a comparatively small 
amount. 

The battery used on each of the vehicles consists of a set of 
40 E.P.S. traction type cells having a capacity of 170 ampere- 
hours when discharged at a rate of 80 amperes. It is estimated 
that on the level the current required, when the controller is 
placed at “full speed," is 24 amperes, and that on a fair 
incline, at about one-third that speed, this current is not 
exceeded. Steeper gradients require up to 30 or 35 amperes. 
The cut-out acts at about 100 amperes, and the driver is pro- 
vided with a spare опе in case of accident. The “ afluidic”’ 
electrolyte which was to be used is still in its experimental 
stage. Itis intended later to use this, instead of the usual 
dilute sulphuric acid, in the same type of cells. The E. P. S. 
Company guarantee the cells for а sum of 10 per cent. per 
annum of their first prices. 

The battery is carried in a tray, which is slung under the 
bottom of the cab by four suspension links supported by 
Springs under compression, and the ordinary carriage springs 
again separate: the cells from the vibration to which the car- 
riage wheels are exposed. It being considered that one of the 
sources of expenditure in the maintenance of traction cells is 
the amount of pulling about they are usually subjected to in 
taking them in and out of the vehicles, the cabs have been 
designed so as to entirely prevent any such damage occurring 
in their case. The cabs are placed over a hydraulic table, on 
to which the tray of cells is wheeled on a light skeleton iron 
trolley. The table is then raised until the tray comes into 
the position in which it can be attached to the suspending 
links. The hydraulic table with the trolley is then lowered, 
and the cab left free to propel itself away. When the cells 
are to be changed the cab is propelled over the hydraulic 
table, and the reverse operation takes place. 

Fig. 1 shows the general external appearance of the cab. But 
for its colour, which is a bright yellow, it resembles а one- 
horse coupé without the horse. There is only a single seat 
in the interior, well cushioned and comfortable and of ample 
width for 23 persons. The uncomfortable strapontin of the 
foreign cabs has not been added. The tyres are of solid rubber 
and the running is very comfortable, and silent moreover, only 
а faint note from the motor being occasionally heard. There 
is an electric lamp in the interior of the vehicle, and the out- 
side lamps are also electric. The steering is effected by the 
two front wheels, through ordinary worm gearing turned by a 
handle on the driver’s right-hand in the usual manner. 

The motors have been specially designed for these cabs. 
They are of the Johnson-Lundell type, and supplied from 
America. The fields have two similar windings, and the 
armatures have also two similar sets of windings and two 
commutators. This doubly-wound motor is connected to а 
series-parallel controller cf the usual American pattern in 
exactly the same way as the two motors of a tramcar would 
be connected to it. The Bersey controller, which it was 
originally intended to use, did not prove so suitable. 

The controller is arranged so as on the first step to connect 
the two armature windings and thetwo field windings to the cells 
in series with a small starting resistance; this is not a run- 
ning speed, but is only intended to start the motor into motion. 
On the second step the windings are still in series but the 
resistance is cut out, and with this arrangement the cab runs 
at a speed of about three miles an hour. The third step 
places the armatures in parallel, but leaves the fields in series, 
and with this connection the cab runs at about seven miles an 
hour. The fourth step places the field windings in parallel, and 
the cab runs at nine miles an hour. It will thus be seen that 
three normal running speeds allow of the full energy of the 
current being utilised in the motor without any absorption 
in resistance, and the cab can thus ** crawl" using only about 
the same number of watt hours per car mile as when running 
at full speed. In the reverse direction from the top position 
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the series parallel controller on the first step short-circuits the 
motor through the starting resistance, thereby gently braking 
the cab. On the second step backwards the motor is com- 
pletely short-circuited, bringing the cab to a dead stop; and 
the third step backwards reverses the connections between the 
armatures and fields, all being in series, to enable the cab to 
be moved at the slowest speed backwards. The whole of 
these movements are produced by the use of one lever placed 
at the left-hand side of the driver's box. The removal 
of a plug beneath the driver's seat discomrects the con- 
troller from the motor and cells. The circuit from the accu- 
mulators to the controller and motor passes through a switch 
attached to the foot-brake, which can also be used for bringing 
the cab to a stop. This switch is arranged to break the 
circuit when the foot-brake is applied. It is therefore 
impossible for a careless driver to apply the brake whilst 
the current is still passing through the motor. The foot- 
brake has another advantage in the crowded London streets, 


of the chain is taken up by a right and left-handed screw 
adjustment on turning the nut G. 

It was originally estimated that two sets of cells would be 
required to enable the cab to do an ordinary day’s work in the 
streets of London, it being considered that one set would pro- 
pel it about 35 miles. The economy of the motor and con- 
troller arrangements, however, is so considerable that it is 
now found the cabs will do at least 50 miles with one set of 
cells, and the economy in the use of current thus experienced 
will make the running of the cabs cheaper than was originally 
expected. The Company recognised that when its service 
becomes considerable it will require charging stations gin 
several parts of London, and they therefore determined not to 
generate their own current for charging, but to purchase it as 
a day load from supply companies. In their first charging 
station at Juxon-street, Lambeth, the current is received from 
the London Electric Supply Corporation at 2,400 volts alter- 
nating with a periodicity of 88 per second. To convert this 
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Fic. 1.—General View of Bersey Electric Cab. 


for when moving in a block the driver can set his controller 
handle to slow ahead. and then start and stop the cab time 
after time as the traffic slowly moves on by simply putting on 
and taking off his foot-brake. 

The gear between the motor and the wheels of the cab is 
very well designed. In Fig 2 it is shown in elevation. A is 
the centre of the motor spindle on which a pinion, C, is 
attached. This pinion gears into a toothed wheel, D, ona 
countershaft (indicated by the centre B), the gear ratio being 
25:62. In Fig. 8 the differential gear on the countershaft is 
shown, the large toothed wheel which contains the gear being 
ihe gear wheel marked D in Fig. 2. Each side of the coun- 
tershaft is connected by chain gearing to & rear wheel of the 
cab. The chains are of the Hans-Renold laminated type; 
the pattern is fairly clearly shown in Fig. 2. The diameters 
of the chain wheels E and F are such that the speed ratio 
between motor and driving wheel is about 1:16. The slack 


into a continuous current two alternating motor gen erators 
have been provided, each one with an output of 75 
kilowatts on the secondary side. These machines con- 
sist of a British Thomson-Houston alternator coupled 
on the same bed-plate to a continuous-current gene- 
rator of the same make. The transformation from high- 
pressure alternating to low-pressure continuous current is 
effected with an efficiency of about 86 per cent. The Shore- 
ditch Vestry have also entered into a contract with the 
Company for the supply of current at its second charging 
station, at the price of 14d. per unit. 

The charging arrangements for the cells are very complete. 
The battery, having been detached from the cab in the manner 
previously described, is run on rails over the hydraulic lift, by 
which it is elevated into the charging gallery above. The 
battery with its trolley is taken on a second trolley along the 
gallery into its proper charging position, where it is connected 
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up to the two conductors of the low-pressure supply. Each 
battery is separately connected to the charging switchboard, 
and the charging current regulated by its own regulating 
resistance switch and ammeter. 


Fra. 2,—Chain-gear. 


The cabs are to be fitted with integrating ammeters, arranged 
80 that the driver can see by a glance at a dial what proportion 
of the charge of the cells he has already used. At the 
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Fic. 3.— Section of Differential Gear. 


time of our inspection, however, these indicators had not 
yet been fixed. 


SOME REMARKS ON SLOT AND TUNNEL 
ARMATURES.* 


BY M. VON DOLIVO-DOBROWOLSKY. 


Considering tho rapid fore of heavy-current work, it is not 
astonishing that some of the most elementary facts and phenomena 
of electrotechnics have either been allowed to pass unobserved or, 
at any rate, to remain without adequate explanation. Many engi- 
neers who adopt the so-called theory of lines of force, either in its 
verbal or pictorial meaning, pass over in silence those facts which 
do not lend themselves to an easy explanation by this theory. In 
the following lines some of those ticklish ” facte will be discussed, 
as the mere elucidation of these might, under the circumstances, be 
of great value. 

The well-known electrician, Mr. Mordey, has recently revived 
the assertion, made some time ago by Prof. S. P. Thompson and 
Mr. Swinburne, that in slotted and tunnel armatures no tangential 
pull to speak of is experienced by the conductor ; in other words, 
that the torque is taken up by the iron. It is, indeed, to be won- 
dered at that to-day, 20 years after the birth of the modern 
dynamo, such a fact may still be looked upon as an open question. 
This assertion, but above all Mr. Mordey’s experiment, has 
astonished many; it has aroused much contradiction among 
electricians, and everyone has tried to find a mistake in the 
experiment. A mistake must exist; such is the opinion, or 
otherwise a view so generally held would be destroyed after 20 
years’ existence ; and it was not a complicated theory, but an often- 
used elementary view, which would be overthrown. 

It is, indeed, to be regretted that we should hold and make use 
of elementary conceptions having little foundation ; nevertheless, 
Mr. Mordey remains in the right, and no mistake has occurred in 
his experiments. He does not give a strict proof for his assertion, 
for a picture of the distribution of the lines of force does not finally 
settle the question, so I will myself try to give the missing demon- 
stration, and thus get this open question settled for once and all. 

Let us consider a slotted armature at rest ; a part of it is shown 
in Fig. 1. In two of the slots imagine a loop, carrying a con- 
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tinuous current, which may be moved about in the slot. The 
armature as well as the field-magnets are tightly held in their posi- 
tions. If we move the loop about in the slot as far as the dimen- 
sions of the slot allow, we see that the number of lines of force 
enclosed by the loop does not vary at all, for with unsaturated 
teeth all the lines of force flow through the latter, and the slots 
are practically without a field. In moving the coil inside the slot 
it does not cut any lines. Consequently no E.M.F. is induced in 
the latter, and no work is either performed or consumed ; but 
if this be the case then the current-carrying loop when left to 
itself will show no tendency to move in any direction, and will 
therefore also not press against the sides of the slot; but where 
no work is performed by a virtual movement there also no drag can 
exist. Nevertheless, in the arrangement shown, a strong torque is 
in existence between the armature and the field-magnet. If we 
turn the armature through a small angle the minutest displace- 
ment produces a change in the number of lines of force encircled 
by the coil. We have an induced current, and work has been per- 
formed. There exists a drag on the armature, but this is not 
ERE by the copper wire. The force must therefore be applied to 

e iron. 

This knowledge is of great importance to the designer of dynamos 
&nd motors. In the case of slot and tunnel armatures the imbedded 
wires need only be secured against centrifugal forces, and no account 
need be taken of the tangential drag. In alternators with stationary 
armatures the high-pressure coils need not be fastened tightly in 
the slot, and the insulation (cotton, mica) is not at all mechanically 
strained. Everyone who has built and worked such machines 
ought long ago to have deduced and observed for himself the afore- 
said facte from experience. For the construction of such machines 
does not admit of а strong enough fastening, and in the case of very 
large forces applied to the conductor these dynamos would, contrary 
to experience, have broken down more frequently than others. 

That in smooth-cored armatures the drag is fully taken up by the 
conductors has always been well known, and may be easily proved 
by the reasoning described above. А smooth-cored armature is 


* From the Zlektrotechnische Zeitschrift of July 29th. 
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illustrated in Fig. 2. Here a change in the number of lines 
encircled by the coil takes place, not only when the armature is 
shifted, but also when the latter is kept in its position, and the coil 
only moved along the surface. In both cases the same work is done, 
and therefore the same drag must exist. That force is applied 
to the copper wire has been sadly illustrated by much practical 
experience. 

Another question often discussed is the following: Experience 
Shows that thick, massive bars ou the surface of an armature core 
are considerably heated by eddy currents, and cause enormous loss 


Fic. 2. 


of energy, while on the other hand bars embedded in slots or 
tunnels are free from such eddies as long as the iron is not highly 
saturated. The explanation of the creation of eddies may be sup- 
posed to be generally well known, but it may be repeated here on 
account of its connection with the subject in hand. 

In Fig. 3 we see how the bars lying on the surface find them- 
selves in non-uniform field on passing under the pole. The right 
side of each bar moves in a denser field than the left side. The 
various layers of the bar, each one considered by itself, cut 
magnetic fields of different intensities, setting up eddy-currents in 
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the well-known way. How does the case lie wtih slotted armatures ? 
k Let us consider Fig. 4, which shows a slotted armature in 
various positions, When the teeth are not saturated the lines 
will mostly flow through the teeth and the slots are practically 
without a magnetic field.. By aid of the laws of the magnetic- 
circuit it is to calculate and to follow the distribution of the 
lines for the different positions. Even if the position of the arma- 
ture is only changed in an insensibly small degree, the distribution 
in front of and behind each slot will still show a corresponding 
variation. The rate of change of the lines enclosed by one turn is 
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therefore absolutely steady as soon as the number of teeth and 
their size is such that the total magnetic resistance of the system 
remains nearly constant. This rate of change of the lines passing 
through one coil can therefore be represented by the same curve as 
in the case of a smooth core. But it is not permissible to draw the 
conclusion from this that the lines pass gradually through the slot, 
nor are we justified in assuming that they jump across the slot 
with great velocity, as is often said. The rotation of the armature 
brings about successively the various positions which we have 
just been considering in the stationary state; and just as there 


were no lines in the slot whatever position we gave the armature, 
so there will never be any lines passing or jumping across the slot 
during the movement of the armature. In order that this may 
take place we have to have a difference of magnetic potential 
(ampere turns) at the opposite sides of the slot, which in our 
case is far too small to produce a measurable field in the 
slot in the state of rest. If the ampere turns necessary 
to overcome the resistance of the teeth are small, and con- 
sequently the difference of magnetic potential across the slot is 
also small in the position of rest, there is no reason to assume that 
these grow larger while the armature isin motion. We may there- 
fore suppose that during the motion of the slotted armature the 
field changes steadily in respect to the slot (e.g., it decreases in 
front and increases behind the slot). The slots must be regarded 
as free from any magnetic field, not only in every position while at 
rest, but also during the rotation. This conclusion is also in 
accordance with the before-mentioned drag on current-carrying bars 
in slots. As there is no field within the slot, there cannot be any 
pull. Furthermore, it follows from the absence of a field that no 
eddies will be created, as these are due to a non-uniform field. 
Mie unsaturated teeth the slots are always devoid of a magnetic 
eld. 

This, then, is the simple explanation for both peculiarities of 
the slotted armature. True, in accordance with this, the induced 
E.M.F. is generated by changes in the magnetic field encircled by 
the coil, and no longer by the cutting of lines of force ; but this is 
not to be regarded as contradicting the laws of physics. From the 
above considerations it is evident that one must only understand 
by a line of force the direction and quantity of the magnetic field, 
and that beyond this the expression must be very carefully used. 
It must not be driven so far as to cause one to regard the lines of 
force as being true threads, and, therefore, as occupying continuously 
all intermediate points in going from one position to another. A 
given position of a line of force is nothing more but an abbreviated 
and inaccurate expression for the momentary direction and strength 
of a magnetic field at certain points. 


REFORMS IN THE ORGANISATION OF TECHNICAL 
EDUCATION.* 
BY PROF. SILVANUS P. THOMPSON, F.R.S. 


** Recreation is not education, and social betterment is not the 
same thing as educational progress. Success in answering ques- 
tions set in à Paper is at best only a paper success ; and education 
which is not technical is not technical education." These are the 
concluding words of a Paper on the Organisation of Technical and 
Secondary Education, read to the Society of Arts by the present 
writer on February 19, 1890, at а critical time in the movement. 
Of the three reforms which those words adumbrated, one—the 
system of payment by results on written examinations—a system 
disastrous to all true technical teaching, has received its death 
warrant. But other reforms remain to be carried out. Indeed, 
there is hardly а line of what the author wrote in 1890 of which he 
would not urge the cogency to-day. There is still much need of 
the cold steel of common sense to divide the true from the sham ; 
to discriminate between things which, though essentially different, 
are called by the same name; to get rid of statistical nonsense, in 
which progress is sup to be indicated by the number of thou- 
sands of persons taught, irrespective of the questions as to what or 
how thoroughly they are being taught ; and, lastly, to clear away 
some of the burdens cast on the technical education movement by 
enthusiastic but muddle-headed pioneers. А few only of these 
reforms can be touched upon to-day. ' 

The first reform needed in technical education is—get rid of the 
misuse of the term whereby it is applied to various kinds of educa- 
tion about which there is nothing technical whatever. In a certain 
town in the North a course of lectures upon Dante and the history 
of Florence was given at the expense of the technical education 
grant. While one rejoices at the spread of culture, and envies 
those who meet week after week to hear the brilliant scholar who 
delivered these discourses, one must protest against the notion that 
they have anything to do with the promotion of the arts or indus- 
tries. Education of a young artisan or craftsman in the scientific 
principles underlying his craft, or in the technicalities of his parti- 
cular industry, is one thing: education of the dilettanti by lectures 
on & pict ue figure in history is quite another matter. Yet 
how often is the term technical education misapplied? Many use 
it as if it were synonymous with anything that can be taught under 
a County Council grant or under a South Kensington syllabus. 
They forget that the right use of the term depends not only on the 
subject taught, but on the person who is being taught. If you get 
hold of a young photographer, and teach him the scientific prin- 


* Paper read before the International Congress on Technical Education 
in June. 


542 


ciples—optical, chemical and artistic—of his craft in a prepar 
photographic laboratory, that is real technical education. But 
give the same course of instruction in the very same laboratory to a 
young builder or to a young silversmith, or to a young silk-weaver, 
it is not technical education at all. It has nothing to do with his 
trade and industry. Education is technical only so far as it is 
directed to the training of the individual in and for his business in 
life. Education, I repeat, which is not technical is not technical 
education. 

The next point in which reform is needed, and in which it is 
slowly but surely coming about, is the proper adaptation of the 
technical training to the needs of the various industries or groups 
of industries. The sort of training that is right and appropriate in 
one trade, or group of trades, may be quite wrong and inappropriate 
in another. Technical education means a different thing in every 
trade or group of trades. Take the following cases: In certain 
handicraft industries, such as that of the zinc-worker, every man 
must be a skilled workman. He needs, besides, a large amount of 
experience to be gained only in the craft itself, a certain knowledge 
of geometry of a particular kind. He must know something about 
the properties of metals, about soldering, about corrosion and its 
prevention. The acquisition of this knowledge does not necessitate 
many years of study, nor compel attendance in any very expensive 
laboratory ; but every man must get something of this training. 
Take by way of contrast the technical training required in one 
of the chemical industries, such as that of the manufac- 
ture of dye-stuffs. The work in this industry is carried out 
by а few highly-trained chemiste, an engineer or two, and a 
large number of unskilled labourers. The industry depends in no 
way upon the training of the labourers ; it would not be benefited 
to any perceptible degree by opening evening classes in chemistry 
for them. On the other hand, its success is vitally bound up in 
the possession of а few properly-trained chemists—men who have 
devoted three or four years at least of their lives to studying 
chemistry in propeciy-equippeo laboratories. Contrast these two 
cases—the most extreme that occur to me. In one indnstry the 
right and appropriate sort of technical education is the training 
of the many by a species of not very advanced instruction, which 
can readily be carried out in any evening continuation school 
where а room can be spared for a workshop and where a teacher 
can be found who is himself a skilled metal worker, well trained 
in geometrical drawing. In the other industry the right and 
appropriate sort of technical education is the high training 
of the few in an elaborate course of study, conducted in labora- 
tories expensively equipped and provided with applianoes for 
research, and to which several years are continuously devoted. 
Kither kind of education would fail to meet the needs of the other 
industry. The man who had spent three years in the continuous 
study of the higher geometry would find no place in the zinc-working 
industry ; while the chemical factory has no use for the smatterer 
who has only picked up the bare elements of chemistry in evening 


classes. The statistics sometimes paraded to show how many hun- 
dred or perhaps thousands of students are receiving evening olass 


instruction in chemistry, gratifying as they may be in showing the 

of modern education in science, have really nothing to do 
with technical education or the development of the chemical indus- 
tries of the country. One thoroughly highly-trained research 
chemist is worth them all. What provision is made on the Conti- 
nent for this higher training in chemistry may be seen from the 
fact that the entire establishment of the Regent-street Polytechnic, 
chemical laboratory, gymnasium, swimming bath, theatre, kinema- 
tograph, and all, might be accommodated within the space provided 
for the chemical laboratory alone in the Polytechnic at Munich. 
The chemical laboratory of the Polytechnic at Zürich exceeds in 
contents the whole of the technical schools at the People's Palace. 
The chemical laboratory of Berlin is че: than the whole building 
of the City of London College. The physics laboratory at Ziirich 
is considerably larger than the whole building of the Finsbury 
Technical College, and the cost nearly twice as much. They do 
not play at teaching chemistry in Germany and Switzerland, and 
their laboratories are frequented by earnest students. Students 
will remain three, four or five years in these laboratories to work 
at research. 

And yet with simple facts such as these staring them in the face 
the builders of our technical! schools and organisers of our schemes 
of technical instruction seem to have imagined that at every centre 
of artisan education there must be a chemical laboratory, and that 
the chemical industries of England were to be regenerated by 
evening chemical classes for artisans. The first sign of reaction 
against this extraordinary blunder is to be seen in the recently 

ublished report of the special sub-committee of the Technical 
ucation Board of the London County Council; who after takin 
the evidence of a number of qualified experts, reported with теша 
to secondary and continuation schools that the teaching of 
chemistry ‘‘should be solely of an educational nature, and should 
have no reference to practical applications," but that for the 
training of chemists who are to advance the industries of the country 
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a prolonged course of study in the elements of physics and chemistry 
and in the methods of research is needed”; while for oertain 
localised industries, such as tenning, leather-dyeing, waterproofing, 
&c., in which chemical processes are employed, they recommend 
that the teaching should be concentrated ‘‘in a small number of 
institutes which should be thoroughly equipped for the аро 
and placed under the direction of technical experts.” other 
words the sub-committee tell us that a complete reform is needed 
so far as the teaching of chemistry is concerned in our technical 
institutes, that in the chemical industries only the most highly- 
trained chemists are wanted, and that in the allied industries, like 
tanning, special establishments or mono-technic institutes are 
preferable. 

There are, of course, other industries which occupy places inter- 
mediate between these two extremes. In engineering there is 
wanted the kind of technical education which makes the skilled 
fitter, the skilled pattern-maker, the skilled turner and the skilled 
draughtsman. But over and above this there is wanted the highest 
kind of training for those who are to manage and push forward the 
industry ; and this training must necessarily be conducted in 
properly-equipped establishments, requiring the devotion of two 
of more years of continuous study, and for which evening courses 
of instruction are—save in the case of most exceptional individuals 
—wholly inadequate. It is obvious that the highly-specialised and 
highly-equipped institutions suitable for the second of these pur- 
poses can only exist in a few places. Great municipal technical 
schools like those of Manchester and Birmingham, and important. 
local London technical institutes which, like that at Battersea, lie 
in an engineering centre, must contemplate providing for both 
kinds of engineering education. In some other towns there is a 
university college which supplies the higher engineering work ; and 
in such cases it is simply а waste of energy for a second institution 
to attempt to specialise in this branch. In the textile industries 
again a high degree of specialisation is necessary: to train every 
mill-hand in the mechanics of textile machinery or in the technique 
of textile design is simply useless. Here aud there an individual of 
unusual capabilities may be found; and in a wisely-organised 
system means will be provided to train and develop special talent. 
The greatest difficulty in the way of such development arises out 
of the too often imperfect general education of the individual who 
shows special technical abilities. 

Another most important reform is that of so utilising the facilities 
for instruction as to develop breadth of view and capacity in those 
who are trained. This is all the more vital to the future of this 
branch of education because of the extreme and in many cases 
disastrous degree to which the subdivision of labour has been 

ushed in many of the handicraft trades. Formerly the apprentice 
earned a whole trade; he journeyed about to pick up the outlymg 
branches and widen his experience before he could become a 
master. Nowadays the apprentice commonly learns under a master 
who practices but a part of a trade, and he himself is taught only one 
portion of that part. In the cabinet-making industry, and in many 
of the mental industries, the result is deplorable. Men grow up 
capable of doing but one thing, and are dependent upon a wholly 
different set of men, or upon several different sets, to finish what 
they have begun or to begin the work that they receive for a 
subsequent stage in the process. The all-round competent hand 
grows rarer, and trade suffers, and workmen suffer, at every 
change of fashion. If judiciously directed, technical education 
may do much to alleviate this sad effect of the capitalist ten- 
dencies of the past. It ought to be the incessant aim of the 
organisers of technical schools and classes to broaden the basis 
of the instruction, and to fight against the narrowing tendencies 
abroad. But this must not be done without discrimination, other- 
wise it ends in absurdities. A little more than a yearago I listened 
to a speech on technical education by no less a on than the late 
Chairman of the London County Council, in which he advocated the 
teaching of chemistry to bricklayers on the ground that it would be 
an advantage to the bricklayer to know something about the 
chemical causes of the differences of colour in his bricks. A grosser 
caricature of the aim and end of technical education could scarcely 
have been invented. What is wanted in the education of a bricklayer 
is not a pernicious smattering of chemistry, which is out of the range 
of his work, though germane possibly to the trade of a brickmaker, 
but a widening of the training of the bricklayer in his own craft. How 
few bricklayers know how to do tuck-pointing? How few under- 
stand properly the different kinds of bonding? How few have 
ever learned the simplest elements even of brick-outting? These 
things they might with great gain learn, as being things trul 
рин to the technique of their industry, and as such wi 

taught in every well-organised building-trades school. Take 

in the case of the silversmith’s craft. How rarely, in the 
modern ultra-division of labour can the all-round man be found. 
The chaser can chase but not engrave, the engraver can engrave 
but not chase; neither chaser nor engraver can do the simplest 
bit of enamel work; and neither chaser, engraver nor enameller 
can do metal-spinning or silver-casting. et here, one would 
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have thought, in an essentially artistic trade, was the chance for 
rearing good all-round craftsmen. It is cheering to learn from 
the recent report of the Technical Education Board (1896-7, 
р. 8), that at the Central School of Arts and Crafts lately 
established, the subject of gold and silversmith’s work has been 
taken up essentially as an artistic craft,” Every effort,” 
they say, is made to give students a broader view and practice 
of the craft in which they are engaged.” These golden words 
might well be the motto of all technical instruction. It is to be 
hoped that it will soon be made compulsory for every technical 
student to take at least one accessory subject beside the immediate 
one concerned in his actual employment. Thus every silver-chaser 
might be required to learn also either engraving or enamelling ; 
every bricklayer to learn either brick cutting or that part of 
plastering that is common to the two trades of plasterer and 
bricklayer; every plumber should also learn lead bossing and 
lead burning. I cannot conceive of any more helpful thing 
to the prosperity of workmen than such a widening of their 
experience. 
is again suggests another reform urgently needed in the 

organisation of technical instruction, particularly in London, 
namely, the proper selection of subjects taught in the several 
technical institutes, so that they shall each be developed to the 
utmost without interfering in one another's work. Admirable as 
the idea of a polytechnic may be, as an idea, there is no question 
that good and sound technical instruction flourishea better in the 
school of mono-technic than in that of poly-technic type. Who 
attempts one thing well succeeds better than he who attempts 
everything and dabbles all round. Not one of the London poly- 
technics is to-day doing as much for any industry as the tanning 
school is doing for the tanning industry in Bermondsey, or the 
leather trades' school is doing for the Bethnal-green industry. Ve 
wisely the Borough-road Polytechnic has refused to attempt 
sorts of so-called technical classes, and has concentrated itself 
on certain groups of trades. So also the Bolt-court School is doing 
an admirable mono-technic work for the printing and lithographic 
industry. The Shoreditch Municipal Technical School has wisely 
pushed its cabinet-making classes. The Battersea Institute excels 
In its engineering side. Without going further one may hail 
this tendency as a most hopeful sign. Each institute must find 
its own appropriate work and do it, otherwise it will inevitably 
drivel away in the sensations of Pepper's ghosts and diving 
bells, or whatever may be their modern equivalent in scientific 
toys. All this points to proper adaptation to the local industries 
as a desirable line of reform. We shall need more schools than 
at present we have, but they will be schools where the work is 
better, more serious, more sincere. А technical institute for 
training reporters and journalists, and a school of forei 
tongues for teaching the spoken languages of the world might 
well be added to the mono-technic institutes of London. 

. Lastly, we have got to learn how to discriminate between educa- 
tion which is purely secondary on the one hand, and that which is 
purely universitary оп the other hand, as against that which is 
truly technical. It wil be an evil day if ever the technical 
institutes, whether mono-technic or poly-technic in type, neglect 
their proper work and take to ‘‘ preparing” their students for 
university degrees. If they are giving a training that is really of 
technical value, then their certificate of that training will be more 
valuable to their students than any university degree. If technical 
institutes cannot make their training of more use to their students 
than the holding of à B. A. degree, then that training stands self- 
condemned. As explained above, chemistry is almost the only 
subject in which the technical training and the universitary training 
are really comparable, and the technical training in general goes far 
beyond anything required for а mere degree examination. In no 
other subject does the proper work of а technical institute run along 
the lines of a degree preparation. If it were made a rule in the 
day departments of our technical institutes to admit no student 
who had not already matriculated into the university, the case 
might be different. Yet this suggestion is hardly within practical 
range. If such a rule were possible, how marvellously it would 
quicken the educational work of those institutes. In this 
connection it is well to remember that the Abiturient " exami- 
nation required as а preliminary before entering a German 
polytechnic is vastly more severe than an English matriculation. 
How many students in a London polytechnic have, before 
entering, shown that they can pass an examination in differential 
and integral calculus? In Germany—and there is no mistake 
about it—the polytechnic schools are places for serious and 
responsible educational work. They do not, it is true, teach 
playing ; neither do they play at teaching. If we wish our 
technical institutes to do as much for English industries as the 
Continental polytechnics have done for Continental industries, let 
us learn one thing from them: Let us make the serious instruction 
of the day classes accessible to all by its cheapness, while excluding 
the incompetent by entrance examinations suitable to the standard 
attained in our existing secondary schools. 


THE TRUE BASIS OF TECHNICAL EDUCATION.* 


BY W. SLINGO. 


The author of this Paper first turned his attention to the ques- 
tion of technical education about 23 years ago, and it is hoped, 
therefore, that this Congress will accept the few remarks which are 
now addressed to it as expressing the opinions of one who is largely 
interested in the question, and also as one who has had ample expe- 
rience upon which to base such opinions. 

The author is anxious that the managers of our technical schools 
and colleges should have some clear and definite course of action 
laid down for their guidance. At present the state of affairs is, as 
will be demonstrated in this Paper, little short of chaos. 

Initially, the real and ultimate aim of true technical education 
should be set forth. The air just now is full of wild ideas about 
the general elevation of mankind, the approach of a sort of intel- 
lectual milennium, the appropriation of the commerce of the world, 
and numberless other topics of а similar character, but all of which 
are being paraded by so-called educationalists as coming within the 
scope of technical education. The proper test of technical educa- 
tion should be its commercial value, but there is considerable danger 
of that value being greatly over-estimated. Attention is naturally 
directed to Germany, where such education has attained its, at 
prenens, highest development, and the prominent position which 

ermans have in recent years acquired in the commercial world 

has caused many to assume that that position is due entirely to the 
system of education. The equalising effects of the telegraph, of 
railways, and generally of increased facilities for transport and 
correspondence are of course ignored. It is, however, more than 
questionable whether if the German system of education had been 
applied in any other continental country similar commercial pro- 
gress would have resulted. The main causes of Germany’s progress 
are to be found in the general industry of her sons, in the deter- 
mination with which they pursue their objects, in the low rate of 
wages for which her workmen are content to labour, in the low 
profits which the masters are content to receive, in the general 
sense of discipline inspired by her military system, in the greater 
relative power of capital as compared with labour, in the influence 
of a fostering government, in their general business capabilities, 
and last, but not least, in the way in which they utilise their techni- 
cally-trained men. | 
In this country a vast amount of money is spent annually on 
what is termed technical education, and yet so injudiciously is this 
money spent that there are not wanting competent judges who 
insist that we should be better otf without the results obtained 
thereby. 

From the author's point of view, the first great aim of technical 
education should be to fit the student for a particular industry, and 
to give him such weapons as will enable him to prosper in that 
industry. The result of such education should be that he could 
perform his own particular work in a superior manner, in a shorter 
time, and with less expenditure of energy than he could in the 
absence of such education. 

The necessity for the general adoption of some system of techni- 
cal education has become more and more evident as the ancient 
system of apprenticeship has gradually died out. This ancient 
system of apprenticeship was one admirably adapted to the condi- 
tions of life and to the requirements of the time. The apprentice 
lived with his master, learned the manual portion of his trade in 
the shop, and received from his master such instruction as he could 
or was disposed to give in the arts and mysteries (i. e., science) of 
the particular industry. The instruction was oral, nothing was 
committed to paper, and the secrets of the trade were handed down 
from generation to generation. This system tended to limit the 
number of entrants into any one trade, and thereby to prevent 
the overcrowding of any particular labour market. On the other 
hand, development was hampered by the system ; the methods of 
one establishment did not become known at another ; the appren- 
tice had to assume a very humble and often menial position ; his 
life was frequently very hard, the feeding often inadequate, and 
the floggings none too rare. Nevertheless, a highly-skilled master 
had at all times many candidates for apprenticeship from whom he, 
as a matter of course, selected the most promising. Taking all the 
circumstances into consideration, it is scarcely to be wondered at 
that the system produced a greater proportion of first-class work- 
men than exists at the present time. One weak point consisted 
in the comparative narrowness of the education received, conse- 
quent upon the fact that the apprentice had no source of informa- 
tion other than his master or his master’s shop. | 

At the present time it is too often the practice for a lad to enter 
some firm or establishment as a sort of odd boy. If he picks up 
sufficient knowledge of the business and does what he can to 
become proficient in the work, he in time blossoms out as an 
artisan, but if he neglects such opportunities as may fall in his 


* Paper read before the International Congrezs on Technical Education 
in June, 


4 


D 


544 


THE ELECTRICIAN,,. 


AUGUST 20, 1897. э 


- 


way he remains a labourer to the end of his days. No attempt is 
made by the master to educate his boys, and the natural result is 
& lowering of the standard of skilled labour and the flooding of our 
markets with shoddy work. In such circumstances it is not to be 
wondered at that the public appreciation of good work has been 
degraded, and the consequence is that the price which has to be 
paid for good work is very often regarded as sheer extravagance. 

It is to the remedying of this defect, to the recovery of the 
lost ground, that the attention of our educationalists should be 
directed, but the trouble is that there are generally three parties 
to be educated, viz., the artisan to turn out good work, the master 
to see that it is to his interest and credit to pay for good work, and 
the public, i.e., the purchaser, to recognise that it is to his advan- 
tage to have only good work, even though the cost be a little 
higher, for after all the difference between the cost of good work 
and shoddy is, in the great majority of cases, only a small per- 
centage of the total outlay involved. 

It is the purpose in this Paper to deal mainly with the workman. 
Let us call him the apprentice, although he be little more than a 
boy doing odd jobs, and picking up such information as may fall in 
his way; or we may suppose him to be a young fellow who has 
just been raised to the dignity of a mechanic or an artisan. What- 
ever for the moment his exact position may be, he is in one respect 
in very much the same position as the apprentice of old. He has 
picked out for himself, or circumstances have placed him in, a par- 
ticular trade, and he desires to prosper in that trade. He can 
only pick up the crumbs of knowledge and experience as they fall 
from the hands or lips of his older comrades, but the great fact 
remains that he is in a trade, he has a trade to follow, and he is 
anxious to learn all he can about that trade. We are not con- 
cerned with that type of youth whose only desire is to do as little 
as he can in return for his wages, and to ignore altogether the 
interests of his employer; such a youth is soon recognised. But 
to return to the cardinal point: The lad has adopted a trade— 
the. prec lessons he receives, and which correspond to that part 
of the education of the old-time apprentice which was gained in 
his master's workshop, are the aforesaid crumbs which he picks up. 
Where is he to get the counterpart of the explanation of the 
arts and mysteries as imparted by the master of old time? 
Clearly this is the breach where our polytechnics and technical 
schools step in, and they do step in, but only with one toe of one 
foot. The rest is left outside; the breach is not filled ; the soli- 
tary toe soon gets trodden on and is withdrawn, and our poor 
apprentice is once more without an instructor. To make this 
important point clear is to demonstrate the inutility of much that 
is now being done in the name of technical education. Let us 
suppose that our apprentice has the incentive to avail himself of 
the facilities afforded by our polytechnics and technical schools, 
When he has selected his institution he attends for the first 
time with confidence, but he speedily finds that the men who 
should be prepared and able to teach him how to become more 
skilful at his work might with advantage take a few lessons from 
him. Frequently his would-be teachers are young men fresh from 
some other technical institution, and the workman discovers that 
they are merely prepared to coach him up for an examination or 
two, thus enabling him to obtain certificates, but not skill. The 
examination papers are in too many cases set by some professor 
guileless of any real practical knowledge and absolutely incapable 
of coming down to the level of the workman. As both 
the professor and his assistants who prepare the examination 
papers for him base their work upon the same books as those from 
which the teachers derive their information, there can be no doubt 
that such teachers are, or should be, well qualified to cram the 
student so that he can obtain his certificates. Indeed, а genuine 
and really capable teacher dare not waste much time in imparti 
really useful information to his students, because in & 0080108] 
institution the efficiency of a teacher із generally judged by the 
number of certificates gained by his pupils, and knowledge which 
is useful to a man in his work is not, asa rule, worth anything in an 
examination. In the course of a week or two, then, our apprentice 
sees through this and grasps the fact that he can derive very little 
benefit from a course of lectures arranged to be acceptable to and 
comprehended by the majority of the students (mostly amateurs), 
and he loses at once any confidence he might have had in the 
lecturer when the latter essays to describe the fundamental prin- 
ор of the underlying science in a language unknown to him, 
when the lecturer proves himself utterly ignorant of workshop 
practice and language, and when, as generally happens, he describes 
as current practice methods which have long since been aban- 
doned. The immediate consequence is that our apprentice, for 
whom, or such as whom, the class ought primarily to be conducted, 
will, if he be a simple-minded man, desert the class by the end of 
the first month or so, and will do his best to dissuade his fellow 
workmen from making a similar attempt. 

It might be imagined that such abortive efforts on the part of 
our al ae would, if frequently repeated, have the effect of 
entirely depriving technical institutions of pupils, but unfortunately 


the very imperfections of the system enable it to survive. The 
exclusion of the artisan who cannot write neatly, and is unable 
readily to give evidence of his knowledge in an examination paper, 
is not felt as a serious loss either by the teacher or by the institu- 
tion. On the other hand it is a distinct gain, because the field is 
now open to another class of students, many of whom would hesi- 
tate to mix too freely with the average artisan, and consisting 
largely of youths who have recently been turned out as finished by 
the Board schools ; of school teachers anxious to obtain certificates, 
no matter what the subject may be, providing that those certifi- 
cates can be obtained with the minimum amount of work ; of clerks 
in offices and factories, and of shopkeepers’ assistants, with a 
sprinkling of unskilled labourers and a few craftsmen in other 
trades anxious to provide a second string to their bow. To such a 
class of amateurs the teacher, no matter how good or how earnest 
he may be, must now adapt his lectures, and in the event of a 
student like our apprentice remaining in the class, he must be con- 
tent to listen to a vast amount of talk meaningless to him, and 
often bristling with inaccuracies. For the existing system of exami- 
nation such pupils are exactly those required by the teacher to 
obtain good results, and he is assisted rather than otherwise by the 
distressing fact that few, if any, of his pupils ever have had, or 
ever will have, either the opportunity or the inclination to test his 
precepts by practice. | ; | 

It may perhaps be asserted that this doleful pitture is altogether 
overdrawn, but the recital of a few simple facts will suffice as a 
refutation. One city clerk was in his year the prize carpenter in 
the United Kingdom, another took the prize in electric lighting, 
another the prize in electrical instrument making, another in tools, 
and another, who had never been out of London for more than a 
week or two at a time, obtained a certificate qualifying him asa 
teacher of agriculture. A schoolmaster became a prize electrical 
engineer, and an ironmonger’s clerk a prize electrical instrument 
maker. Another teacher, who had in all probability never seen 
the inside of a telegraph station, blossomed forth as the first prize- 
man in telegraphy, and was inferentially the best trained tele- 
graphist in the kingdom. | 

ow the principle of examinations is not to be blamed for these 
results ; the fault lies entirely with the examiners, who too often 
base their examination pee solely on certain text-books, ignoring 
altogether the thousand and one points of detail and application 
which never get into text-books at all. The author has in mind one 
paper in an electrical technical subject in which twelve of the fifteen 
questions were based entirely on theoretical electricity, and could 
be answered by anyone who had gone through a moderate course of 
instruction in electricity, but who had never had any practical con- 
nection with the subject. dbi | 

Again, the comparatively illiterate student often fails because of 
his inability to grasp the meaning of the question. Many a student 
was floored by а question in a recent paper in elemen elec- 
tricity, which opened as follows: ** An insulated wire is wrapped 
for a few turns in a right-handed coil round the core of a ring of 
Soft iron, and then for a few turns in a left-handed coil round the 
core." The core of a ring of soft iron is meaningless, and the 
examiner probably meant, A core of soft iron in the form of a 
ring." In another paper the candidate was asked to ‘‘ describe 
and sketch an eleotric bell which continues to ring as long as the 
circuit is closed." There is no such bell. Assuming the ordinary 
trembler-bell to be the one referred to, the latter part of the ques 
tion should have read, **as long as the button or other contact- 
maker is pressed.” | 

хыр such as these could be mentioned by the dozen. 

These examinations usually last for three hours, but it is no 
unusual thing to find one of the eight or ten questions to be answered 
to involve as much work as would occupy a thoroughly experienced 
engineer for several weeks. Сап we wonder that the candidate is 
sometimes driven to the conclusion that the examiner is himself in 
search of information ? 

Sufficient has been said to demonstrate some of the weak points 
in the examinations, but the inequity of the present system of 
technical education may be further illustrated in the following way : 
A friend of the author, who is in well-to-do circumstances, has а 
number of grown-up daughters. A technical school is opened in 
the neighbourhood ; dressmaking is one of the subjects of instruc- 
tion; our friend's daughters clamour to join. Whatis the conse- 
quence ? The poor dressmaker, who contributes to the rates, assists 
thereby in teaching her own customers to take the bread out of her 
mouth. Now those young ladies were quite within their rights in 
learning to make their own garments, and they were prepared to 

ay any reasonable fee for their instruction, but instead of a system 
beg introduced which would allow them to do so, they have to 
pursue their hobby at the ratepayers' expense, the business of the 
poor ratepaying dressmaker is reduced, and practically the require- 
ments of the poorer students have to be neglected by the teacher 
in order that the desires of what may be called the irregular papils 
may be satisfied : de Ru. ££ x 
While discussing: the matter recently with a sanitary inspector 
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who had undertaken to instruct a class in his special branch of | 


labour, the author asked him why he wasted his time on во many 
outsiders or amateurs, and the answer was that he had engaged to 
take the class, that he did not know that any and every applicant 
would be admitted to it, and that when he protested he was met 
with the argument that as every ratepayer contributed towards the 
erection and maintenance of the institution every ratepayer had 
the full right to avail himself of every opportunity of benetiting by 
any and every form of instruction which the institution was pre- 
pared to give. It 18 contended that no stretch of language can 
legitimately construe such an argument as being in accordance with 
the true principles of technical education. 

There is another source of trouble and waste in our present 
system, which may be called the overlapping or duplicating of 
classes. Owing tothe present want of cohesion between the various 
schools, each school is worked as a separate entity, and each school 
epens classes in as many subjects as it can find even a few pupils 
to attend, oblivious of the actual requirements of the vicinity and 
of the work which is being done by neighbouring institutions. This 
is particularly the case in London. To take only one subject, that 
of electrical engineering, there is already more than sufficient 
machinery in the many London schools to provide for the require- 
ments of the whole industry throughout the entire kingdom. 

Enough, it is thought, has been said to show that, in so far as what 
is herein considered to be the true object of technical education 
is concerned, by far the larger portion of the money which is being 
spent upon so-called technical classes is absolutely wasted, and often 
with pernicious results. But the leaks do not end here, for in 
many cases, cases which frequently come under our notice, the 
lecture rooms and laboratories are provided with quantities of costly 
apparatus which neither the teacher nor the student knows how to 
handle, and which is therefore damaged and ultimately destroyed 
by being kicked along the floor, or allowed to lie about until it falls 
to pieces. What is the remedy for all this waste and mischief ? 


In the first place, the examiners should improve their papers, 


and make them such that only students practically acquainted with 
the various industries can answer them. Certificates should be 
withheld unless such a practical acquaintance can be proved. The 
questions should be framed in simple, accurate and unmistakable 
phraseology. 

Secondly, schools should be grouped together, each to specialise 
in one or two branches of industry, according to the requirements 
of the locality. 

Thirdly, the teachers should be men actually engaged in respon- 
sible positions in the several industries. 

Fourthly, the instruction should be arranged exclusively for men 
engaged in the several industries. Amateurs or outsiders should 
only be admitted on payment of a decidedly remunerative fee. 
Every bond fide student should be required to take courses of 
instruction in the science subjects allied to his particular technical 
subject. Let the fee for these students be an inclusive one to cover 
the allied subjects. 

Fifthly, there should be an annual inspection and stocktaking of 

apparatus and materials, as a check, not against the actual stock, 
but in reality against the use which has been made of it. 
It is believed that if a scheme similar to that which is now sug- 
gested were carried out, the various institutions would in a short 
time draw the right class of students, and in suflicient numbers 
to meet all requirements. The theoretical classes might be thrown 
open, with certain restrictions, to all comers. In this way the good 
that our technical institutions might accomplish is incalculable. 
The author would like to demonstrate this by showing what is being 
done in and by the school which he founded 21 years ago. None 
but telegraphists are admitted ; nothing is taught but what is likely 
to be of service in the practice of telegraphy ; every student is 
encouraged to take, in time, every class in the time-table. In the 
superior or third year classes no student is allowed to enter unless 
he has attended successfully all the classes prescribed for first and 
second year students. We started with five students and now 
number 350. All the instructors were trained in the school, all 
were telegraphists, and are still actively employed in the service, 
and all are medallists. The Postal Telegraph authorities are con- 
vinced that a technically trained telegraphist is more valuable than 
a simple manipulative telegraphist, because he is able to detect 
faults and regulate his apparatus as required by the varying con- 
ditions of the lines and the fluctuations of the traffic. And bya 
recently-issued order of the Postmaster-General every telegraphist 
of 24 years of age and upwards, who is not already receiving his 
maximum scale of pay, and whocan produce a certificate from the 
Science and Art Department and the City and Guilds Institute in 
Electricity and Telegraphy respectively, has £6 added to his salary 
every year until he attains his maximum. Last year no less than 
19 of the students obtained superior appointments on account of 
their technical training, and such are a few of the results of tech- 
nica] education carried out on lines which this International Con- 
grees is asked to endorse as the correct and only true basis of 
technical education. . - 
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THE ZERMATT GORNER-GRAT RAILWAY.* 


Tourists in Switzerland are familiar with the railway, opened 
about six years ago, that runs up from the main line of the Rhône 
Valley at Visp, and, following the torrent river of that name, lands 
the passengers at Zermatt, having risen 3,160ft. in a distance of 
22 miles. The gradients on this most interesting line yange from 
1 in 26, where engines can haul by adhesion, to 1 in 8, where the 
rack and pinion on the Abt system are necessary. Although there 
is little traffic except in the holiday months, the results have been 
sufficient to encourage the construction of a railway onward and 
upward from Zermatt past the Riffel Alp to the well known Gorner- 
Grat, which, from the grandeur of its position, has a fair right to 
its claim of affording the most magnificent view in Europe. 

This line of which we now give a few particulars, is nearly 
completed ; but as work can only be carried on for about four and 
a-half months in the year, great exertion will be necessary to ensure 
the promised opening for trafic in July, 1898. Although the same 
gauge of one metre has been adopted, and there is a physical 
connection at Zermatt with the existing railway, the new line is 
being constructed by a separate company, and is to be worked on 
the electric trolley system. The average gradient is 1 in 65. and 
the maximum is 1 in б, so that the rack and pinions are necessary 
for the whole distance of 6 miles. The line has been skilfully set 
out, so as to utilise as far as possible the natural contour of the 
mountain sides, which have been cut and blasted to form the track. 
On the inner side of the track efficient drainage has been provided 
to carry away the large volume of water produced by the melting 
snow, which might otherwise wash away фе ballast. On the out- 
side of the track supporting walls are constructed where necessary, 
and always in dry masonry without mortar, an art in which the 
workmen, who are all Italians, are adepts. The rails are laid on 
pressed steel trough sleepers. Tho curves are uniformly of 260ft. 
radius, and there are several short tunnels in which the railway 
makes a spiral semi-circle, so that the two mouths of the tunnel 
face in the same direction though at different levels. There is also 
one important bridge in three steel spans of 92ft. on masonry piers 
over a gorge about one mile from Zermatt; and as staging is 
impossible for the centre opening, the side spans are launched 
forward as cantilevers, and riveted in the middle. 

The first station is at the back of the well-known Riffel Al 
Hotel; another at the Riffelberg, and the summer terminus, 10,000f6. 
above the sea, is at the Gorner-Grat, within easy walk of the glacier. 
The views from this summit are indeed magnificent. "The steep 
Matterhorn appears almost within stone-throw on the west, its 
peak rising to a height of 14,705ft., while Monte Rosa, on the 
south-east, attains the still greater eminence of 15,215ft. 

'The torrent falling through the gorge by the bridge above referred 
to is—subject to a slight money tribute to the Commune—utilised 
as power. With an effective fall of 330ft. the water is brought by 
a pipe 3ft. diameter to the machinery house, where, by means of 
three turbines, each of 250 H. P., it generates at 5,000 volts. The 
current is carried on overhead conductors alongside the railway, 
and at four points in the route is transformed down to 500 volts, 
and fed into the conductors suspended over the centre of the track. 
The motor car is 40ft. long, and has room for 50 passengers; а 
portion of the car at the rear end being enclosed for the electric 
motor and gear, the exigencies of the track not allowing the 
machinery to be placed under the car, as on ordinary tramways. 
The motor car is not only powerful enough to start, when fully 
loaded, on the steepest gradient, but to push before it another car 
containing 60 passengers. i 

Mr. Aug. Haag, of Biel, Switzerland, is the engineer and architect 
who is responsible for the designing and carrying out of the work. 
Mr. Haag has had considerable previous experience in similar 
mountainous undertakings in Lower California and on the Transan- 
dine Railway now approaching completion between Argentina and 
Chili. The contractors are Messrs. Brown, Boveri and Co., of 
Baden, Switzerland, whose contract price for the whole line and its 
equipment is 3$ millions of francs. Mr. J. Travellett is their 
resident superintendent engineer. The enterprise is, financially, a 
bold one, as only three months’ traffic in the year is contemplated. 
Not only are there no tourists except in the months July to 
September, but the railway and machinery house will be buried in 
snow for most of the remaining months. 


...... 
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THE MAN IN THE STREET ON SCIENCE. 


It is sometimes said that a scientific theory is not thoroughly 
and clearly apprehended until it is capable of being explained to 
the man in the street. It is a hard saying, for there is no created 
thing more hopelessly out of harmony with the very atmo- 
sphere and foundation of science than that same street-walking 
gentleman. Perhaps he is not the same in all countries, but 
in our own country, with its healthy and vigorous and classical 
and one-sided publie schools, no trace of the scientific spirit 
seems able to permeate the mind of the average man. His 
interest in science begins with an experience of its applications 
to locomotion or to pecuniary profit, and ends with the perusal 
of some very light popular illustrated text-book. His idea of 
mathematics is based on those childish problems leading to 
simple equations with which he was exercised in his boyhood ; 
his idea of NEwrow's “ Principia is limited to an acquaint- 
ance with the parallelogram of forces; his authority in elec- 
tricity is either Ebrsow or “ Professor Testa,” or perhaps 
nowadays “ Professor MancoNr" ; and if he has ever heard of 
HELMHOLTZ or SrokES or Ketvin it is in connection with 
some trivial bye-issue that has been mentioned in the daily 
papers. 

Occasionally it happens that a man with this amount of 
scientific preparation, and with a fair extent of literary train- 
ing, sets himself to write a book and criticise the stand- 
point of orthodox science in gross and in detail from the time 
of Newron to the present day. Such a book lies before us now. 
It is published as a large volume, in excellent style, by Mr. 
Joun Murray, whose aid is acknowledged in the preface; it is 
illustrated with quotations from Bacon and Ооктне and 
Farapay and Мил, and Huxuey and Descartes; it bears all 
the marks of a serious attempt at scientific and philosophical 
criticism, so as easily to deceive those who know nothing 
about science ; and it is printed by the printer to the University 
of Oxford ! 

The title of this lucubration is ** Some Unrecognised Laws 
of Nature; an Inquiry into the Causes of Physical Phenomena, 
with Special Reference to Gravitation.“ Its authors are Messrs. 
IcNATIUS SiNGER and Lewis H. Berens; and Mr. Swann, B. A., 
B. Sc., whoever he may be, is said to have read the manuscript 
and assisted with suggestions. The preface begins: At last, 
after years of patient plodding in dim regions, where the foot- 
prints are few and the pitfalls many, the time has arrived 
when we are enabled to place before the world of science 
the first fruits of our explorations. We feel sure 
that we have struck a mine, certainly a rich vein, of scientific 
truth." Will it be believed that the dim regions where 
the footprints are few” are the conservation of energy 
and Joule experiments, magnetic polarity and dia-magnetism, 
the orbit of the earth round the sun and the causes 
of the seasons? Let us collect some of the gems which 
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N. C. S. AMMETERS & VOLTMETERS.. 
NALDER DROTHERS тномғѕон, 


Sole Makers of these Measuring Instruments by arrangement with 


NALDER BROS. & CO., 16, Red Lion Street, Е.С. 


Prices of Ammeters from £51 - 17s - 6d 
Prices of Voltmeters from 52 = 0 - O 


34, QUEEN STREET, CHEAPSIDE, LONDON, E.C. 
Telegraphic Address * OccLUDE LONDON." Telephone No. 124 Bank. 
AGENTS: Messrs. W. McGEOCH d С0., 708, Argyle Street, GLASGOW ; and Mr. S. JEVONS, Electrical Stores, Minories, BIRMINGHAM. 


THE GENERAL ELECTRIC CO., Lro. 


Manufacturers of all Apparatus necessary for 


j/ ELECTRIC HEATING AND COOKING, 


INCLUDING : 
Ovens, Saucepans, Hot Plates, Breakfast Cookers, Kettles, Grills, 
Domestic Irons, Radiators, Cigar Lighters, Coffee Machines, 
Tailors’ Irons. 


HEAD OFFICES: 69, 71 and 88, Queen Victoria Street, LONDON, E. G. 
WORKS: Peel Works, Adelphi, SALFORD. 


Mavor: Coulson: Concentrie Wiring 


WATERPROOF and DUSTPROOF. 


47, King Street, Mile End, GLASGOW. 


— ‘TELEGRAMS :— “LAMINATED GLASGOW." : но SUP. 
zzz | HENDRY S === LAMINATEB LEATHER BELTING e 
BRIDCETON | | NO STRETCH. 
і Endless Belts for Electrical Plant а Speciality. Write for 
ILLUSTRATED 


CLASCOW. Tho Аоте of Dynamo Driving." |с 


-——— ——————————2"'Á OW» —————————————————Á——————— JJ—— 
F. WIGGINS & SONS, . TOWER MLL, Es 
Telephone Ne. 3348 Avenue. 102 & 103, MINORIES, LONDON, Е.С, A 
Mauufacturors cf MICA GOODS for ELECTRICAL and ALL PURPOSES. 
Ee r...... ðè ß ð ͤ seas A 


CONTRACTORS TO HER MAJRBSTY'S GOVERNMENT. 


a A Sr. - i 2 — 


= Ase 


) ADOPTED A EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 

AUUTICU Al BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS- 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, etc., etc., 
And by the LONDON SUPPLY COMPANIES. 


VARIOUS ` TYPES Am SIZES KEPT IN STOCK. 


THE PATENT * 


CONDU 


FOR UNDERGROUND ELECTRIC MAINS аў | : —— 
пош rom & c0., Lambeth, LONDON, S. E. 


LAMBETH, LONDON, 8.Е, ceva ka Ob Granville St. 
WORKS: WEY REGIS, STAFFS. DEPOTS: PIVERPOOL .. Soho St. 
SMETHWICK, nr BIRMINGHAM. MANCHESTER .. Deansgate, 
ST. HELEN’S, L GLASGOW ....Bothwell St. 


8. * 
BURSLEM. PAIBLEY, М.В. PARIS, PARIS......Rue do Paradis. 
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Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37 
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ARMATURE STAMP INGS. 
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United Asbestos Company, Dock House, Billiter-street, London, B. O. 15 
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Hendry J., 252, М sin-street, Bridgeton, Glasgow ....... Perr rere ere es B 
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Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
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CABLE SUPPLIES. 

British Insulated Wire Co., Preton еее зоо» ә» BS 
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Connolly Brothers 


bury-pavement, London 
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Queen -street, London, E. O., and Branches. 80 
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London Electric Wire Co. , Playhouse-yard, Golden-lane, London des 
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до d'Exploitation des барве Electriques, Cortaillod, Switzerland ..... . 5 
Telegraph Manufacturing Co., Helsby, near W n; and 11, Queen 
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CARBONS. 
Brockie-Pell Are Lamp, 97, Queen Victoria-street, London, Е.С. .... 11 
Brash Electrica I Engineering Go, 49,Queen Victoria-street, London, E. ©... „ 81 
Carbon Syndicate, 89, Victoria-street, Westminster, 8.W. . „ 
Edison and Swan United Electric Light Company, Ediswan-buildings, 06-87, 
Quoen-street, London, E. O., and Branchen 80 
General Electric Co., 69, 71 & 88,Queen Victoria-st.,London, E. O.; & Salford.. 23 
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General Electrlo Co., 69, 71 & 88, Queen Victoria-st., London, E. A; &Salford.. 
Harris (J. F. and G. 588-60. Wilson-street, Finsbury, London, H. O.. ea m 
CEMENT.— House's Electric Cement Company, Liverpool 
CHEMICALS. 
Boor(G.)and Co., 1 and 2, Artillory-lane Bishopsgate-street Without, Е.С. 15 
CONDENSING PLAN т. 
Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
S. W. Works: Erith, Кепї.................................. o Rena mna 
Pulsometer Engineering Co, , Nine Elms Iron Works, London, S. W. 3 
CONDUITS. 
Crompton & Co. ;ManslonHouse-buildings,London, E.C.; and Chelmsford M, 9з 
Doulton and Co., beth, London, 8. Gh.. v 
General Electrio Ca., 9,71 &88, Queen Victoria-st., London, E. €. &Salford.. 95 
Johnson: & Phillips,14, шопо: Old Broad-st.,London ; & Charlton, Kent 1,8, 12 
Bcott and Co o Works, Norwich 2 
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Carbon Syndicate, 89, Mi Miete, ne g 8. 9... esa. 12 
Doulton and Oo., Lambeth Pottery, don, 
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ADDRESSES. 


JULIUS БАХ & 00. Ltd., Electrical E eers and 
ELECTRIC LIGHT CONTRACTORS, EAGLE ngin RKS, COLD- 
HARBOUR LANE, CAMBERWELL, S.E 

Established 1850. 


Specialities—Electrio Bells, Burglar Alarms, Fire Alarms Lier peri 8 


Clocks and Fire Indicators combined, Water Ga Billiard Mar 
Eleotric Vanes, e Speaking Tubes, Gas Li * 
Eleotrieal еш апа ph трку Д Electrical Torpedo 


Appe 
AS Call Bells for Fire Stations, &a., fixed at нош under the 
control of the Metropolitan Board of 


Cell Calls fer Police Stations, Prisons, &0., as е И ia and ado by 
H. M. Home Office. Contractors to Н.М. Post Office and War Ce. 
Eleotrio igh крсу шо and and Public. Estimates Free on Application. 

ht Prize Medals awarded. 
Telephone No. po Telegraphic Address: Sam London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Eleotrio Light Engineers and Contractors, 
eee and Suppliers of every requisite for Aro or Inoan- 

ia e ghting, Switches, Eleotroliers, Brackets, 
Specialities i in аР, сатен for Eleotrio Lighting, Venetian 


Shades and Oar &о, 
ä ee ЗЫ: 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEERLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any subject able may be of interest to the profession. 


RATE OF SUBSCRIPTION (pa (payable in advance, including a copy d 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage) :—- 


INDIAN RATE, Tour: . Rs,20 | ENGLISH RA Yearly .. 
Publishe 137, Canning St. CALCUTTA, 
LONDON OFFIOE : 28, Victoria Street, Westminster, $.W. 


INDIGESTION, WIND, BILE, NAUSEA 


(= DYSPEPSIA + DEPRESSION - APPETITE x LASSITUDE), 


HALLOWEEN. 


‘A PURE AND HARMLESS CORDIAL, AND A SPLENDID PICK-ME-UP.. 
A BOON TO JADED WORKERS AND THINKERS. 


Of all Chemists, in Bottles, 1s. 14d., 2s, 9d., and 48, 6d.; or of the. 


DYSPEPSIA CURE CO., 18, Eldan St., FINSBURY, E.C. 
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dae ME /ULCANIZE ED 
Ww AUTOMATIC FIBRE 


STANDARD SCREW SHEETS VALVES | 
COMPANY TUBES WASHERS| 
RODS PACKINGS| 


MALIFAX _ STAPLES SHIELDS | 


CODEC. MOSSES & cru. 


SEND SIX STAMPS FOR 


ACHINER' 68.69.70 & 71 | 
MONTHLY MACHINERY REGISTER, CHSWELL S LONDUNEC 


Newport, Mon., 

THE BEST MEDIUM. 
The Largest Stock of Miscellaneous Machinery in the 
ngdom, Ready for Prompt Delivery. 
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THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


Subsoribed Oapitai, £375,000. . 
Boilers and Engines Insured and Inspected. 


Employers Insured against Claims under “The Employers, 
Liability Act.” 
Third Party Fidelity and Guarantee Insurance. 
Joint Policies Issued. Individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision. 


J. F. L. CROSLAND, M. Inst. C. E., M. LM. E., Chief Engincer 
EDWARD HADFIELD, Secretary. 
Application for Agenctes Invited. 


USED by the PRINCIPAL ELECTRIC COMPANIES 


Perfeotly Waterproof. Low Price. 
lowt. will do what 2icwt. of Red Lead. 


No chipping and difficult lids to get up. 


IPHCENIX FIRE OFFICE, 


19, LOMBARD STREET, 
i AND 
57, CHARING OROSS, 


| LONDON. 


ESTABLISHED 1782. 


LOWEST CURRENT RATES. 


LIBERAL & PROMPT SETTLEMENTS, 


ASSURED FREE OF ALL LIABILITY. 


ELECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied. 


W. 0. MACDONALD, 
F. B. MACDONALD, 


un de ELECTRIC WIRE CASINGS, 


| Joint Secretaries. 


iB BLOCKS. CLEATS, BOARD8/orSWITCHES 
| . MEM in Stock and Made to Any Design. 


ACCUMULATOR CASES 
1 BATTERY BOXES, &c. 


66 ELECTRIC CEMENT pP MADE TO ORDER ON SHORTEST NOTIOR 


ы MARK ONCE USED) ғов [ALWAYS USED. HARRIS, 
но ROTER - TIMBER MERCHANTS AND MOULDING MANUFACTURERS. 


WILSON STREET, FINSBURY, E. C. 
ORANGE ST., Gravel Lane, SOUTHWARK, 


YARDS [s 
and MILLS | p RD., Green 8t., BETHNAL GREEN, N. 


HOUSE'S ELECTRIC CEMENT co., Ltd., Uiverroor: 


ELECTRICAL LABORATORY NOTES ao FORMS. 


ARRANGED AND PREPARED BY 
J. А. FLEMING, M. A., F. R. S. 


Professor of Electrical Engineering in University College, London. 
| These Laboratory Notes and Forms have been prepared to assist Teachers, Demonstrators and Students in Electrical Laboratories, and to 

enable the Teacher to economise time. They consist of a series of (about) Twenty Elementary and (about) Twenty Advanced Exercises in Practical 
Electrical Measurements and Testing. For each of these Exercises a four-page Report Sheet has been prepared, two pages of which are occupied with 
а condensed account of the theory and practical instructions for performing the particular Experiment, the other two pages being ruled up in lettered 
columns, to be filled in by the Student with the observed and calculated quantities. Where simple diagrams will assist the student, these have been 
supplied. These Exercises are for the most part based on the methods in use in the Electrical Engineering Laboratories of University College, London ; 
but they are perfectly general, and can be put into practice in any Electrical Laboratory. | 

Each Form is supplied either singly at 4d. nett, or at 38. 6d. per dozen nett (assorted or otherwise as required) ia sets of any three at 
18. nett; or the set of Twenty Elementary (or Advanced) Exercises can be obtained, price 5S. 6d. nett. The complete set of Elementary and 
Advanced Exercises are price 108. 6d. nett, or in a handy Portfolio, 12s. nett; or bound in strong cloth case, price 12s. 6d. nett. 

Spare Tabulated Sheets for Observations, price la. each, or 11d. per dozen nett. Strong portfolios, price 18. 6d. each. The very best quality 
Íoolscap sectional paper (l6in. by 13in.) can be supplied, price 1S. per dozen sheets, nett. 


«^ THE ELECTRICIAN” PRINTING AND PUBLISHING CO., Ltd., Salisbury Court, Fleet Street, London, Е.С. 
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CAUTION. 


We learn that statements have been made to the effect 
that it is the intention of the Proprietors of “ The 
Electrician " Electrical Trades' Diroctory and 
Handbock to cease the issue of that publication. 


A REWARD of £10 


will be paid for information leading to the conviction of 
the person or persons who have given currency to this false 
statement. 

The well-known Blue-Book will be issued as usual at the 
end of January next, and there is not the remotest .. 
of its discontinuance. 

The success achieved by this work is e gratifying 
to all concerned in the heavy work of its compilation and 
correction. GEO. TUCKER, риле 


1, 2 and 3, Salisbury-court, Fleet-street, London. 
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Dem y 8va. Fully Illustrated. Price бз. T "post free; Abroad, 68; 6 6. 


THE POTENTIOMETER AND ITS ADJUNCTS 


(A UNIVERSAL SYSTEM OF ELECTRICAL MEASUREMENT). 
By W. CLARK FISHER. 


Electrical testing may be said to have passed through two stages. First, that which may be called the elementary, in which first principles 
were evolved ; secondly, the adaptation of the same to the needs of the telegraph and cable engineer. But with the advent of electric lighting 
and other undertakings, such testing might be said to have passed into the third or practical and commercial stage, where large quantities have to be 
dealt with, and where the old order of things changeth. The engineer or e man demands that he shall be shown results quickly, plainly and 
accurately with a minimum of trouble, understanding, and consequently “Time,” and on that account prefers—like all good mechanics—to have one 
good instrument, which, once understood and easily manipulated, can be used in a variety of ways to suit his needs. It is to this fact undoubtedly 
that the “ Potentiometer method of measurement owes its popularity. Its accuracy is rarely, if ever, aie Measurements made by it are 
universally accepted amongst engineers, and it might be well termed a universal instrument in universal. 


Demy 8vo. Pully Ilustrated. Price m . post frees abroad, 58. 6d. 


= LOCALISATION or FAULTS u ELECTRIC LIGHT MAINS. 


. By F..C. RAPHAEL. 
EXTRACT FROM PREFACE. 


„Although the localisation of faults in telegraph cables has been dealt with fully in several handbooks and pocket- books, the treatment of faulty 
electric light and power cables has never been discussed in an equally comprehensive manner. Beyond a few short articles which have appeared in the 
technical journals from time to time, nothing has been written on the subject The conditions of the problems presented for solution are, however, 
very different in the two cases: faults in telegraph ^ables are seldom localised before their resistance has become low compared with the resistance of 
the cable itself, while 1а electric light work the contrary almost always obtains. This fact alone entirely changes the method of treatment required in 
the latter case, and it has been my endeavour, by dealing with the matter aystematically, and as a separate subject, to adequately fill a gap which has 
hitherto existed i in technical literature. Various methods of insulation testing during working have been collected and discussed, as these tests may be 
considered to belong to the subject. I would particularly call attention to the method of testing the insulation resistance of a permanently earthed 
network, described in the book, as I think this method has not been used hitherto. Central station engineers would do well to study the chapter of 
Fault Signalling Networks, The methods therein described (by means of which the test wires in the cables are used to signal at the station the district 
in which a fault has occurred) ought to be used more extensively &Є ж ee ow А I trust the arrangement of the proofs of formule will be appreciated 
by practical men who use this book, . . . . . . 
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are plentifully strewn about the authors’ pages to illus- 
trate this mode of dealing with these subjects. JourE's 
experiment on the mechanical equivalent of heat is said to 
be inaccurate to an unknown extent. Why? Because be 
assumed that action and reaction are equal and opposite, 
whereas to produce motion the weight had to be greater 
than the resistance, but by how much greater 
JouLE never determined, or even thought of determining.” 
A well-erusted old bungle this—ever cropping up in new guise. 
To proceed with our extracts: The earth rotates on its axis 
because its colder hemisphere is more attracted by the sun 
than its warmer, on the principle of a radiometer and a sun- 
flower. The earth’s sphere of influence acts as a solid on 
which it rolls like a wheel, and hence it is made to journey 
round the sun. The path of the earth is a zigzag rather 
than a perfect ellipse.” The fact that the planets do not fall 
into the sun, notwithstanding the assertion that it attracts 
them, is as yet an unexplained problem! Was there ever 
more utter rubbish seriously enunciated and printed as a 
handsome volume by the printer to the University of Oxford ? 
The answer perhaps may be, alas! in the affirmative. 

Turning to the electrical portion of the work, we make the 
following extracts as samples of what the authors in their 
preface call specimens of ore from the rich vein of scientific 
truth which they have struck: It is not true that thin wires 
offer greater resistance than thick wires; they merely have 
lesser capacity. The resistance for the same material must 
in each case be as the quantity of matter; the resistance of 
two pounds of copper, for instance, must necessarily be double 
of that of one pound ” (p. 241). The total resistance of six 
pounds of copper would be the same whether the six pounds 
of copper were only a yard in length, with a corresponding 
diameter, or а mile long and correspondingly thinner ” (p. 228). 
‹‹ Тһе resistance of thin wires is less than the resistance of 
thicker wires of the same material; which is the opposite of 
what is currently believed to be the case" (p. 222). What is 
called ‘induction’ is merely electrification through the medium 
of the electrified atmosphere.” In the transformer a mass of 
iron is electrified, and then the electricity is again conducted 
away. Dry air would do as well as iron, if only it could be 
insulated from the rest of the atmosphere. The difference 
between air and mercury is only one of degree, not of kind; 
hence there is no valid reason for calling one and the same 
thing in the one case ‘induction’ and in the other ‘con- 
duction’” (p. 288). India-rubber is another so-called non- 
conductor, but a horse touching the india-rubber coating of 
an overhead wire in New York fell down dead (p. 284). 

Enough of this rubbish. The reviews in the daily and 
literary press have given no sufficient indication of the atrocious 
quality of the nonsense perpetrated in this pretentious book. 
The authors permit themselves to criticise dicta of HELMRHOLTz 
and other leaders of science, denouncing them as absurd and 
erroneous, with the utmost freedom; and we suppose that to 
the British public the word of these self-constituted critics is 
as good as that of anybody else. The book is а sign of the 
times. It is an indication of what a feeble hold the real truths 
of science have and must necessarily have upon the ignorant 
public. 
and public education generally remain what they have been 
in the past, it only needs the death of a comparatively few 
individuals in order to loosen the grip of the human race 
on natural knowledge and plunge it back into the picturesque 
medivalism so congenial to the mind of the average man. 

We cannot help thinking that in any other country such a 
book would have appeared, if at all, in a bare paper form at the 


_As we have so often insisted, so long as schools 


whereas, here is а volume fit for any library shelves, reputably 
published and printed, written in fair style, illustrated by 
quotations which show no lack of what is called education 
on the part of its authors, and nevertheless full of balder- 
dash from beginning to end. We are thankful that few of our 
so-called educated men feel called upon to write a treatise on 
science; it is bad enough to have to explain things to them, 
but when they begin explaining things to us, when the man in 
the street sets himself up as an authority on the philosophy of 
science, the result is well illustrated in the work before us, 


———— 


REVIEWS. 


— i 


The Localisation of Faults in Electric Light Mains. By F. C. 
RaPHAEL (London: “The Electrician” Printing and Publishing 
Com pany, Limited.) ö 


This book deals with a subject which ought to take a very 
prominent place in the syllabus of every central station 
engineer's technical education; but it would appear from the 
discussion on the Paper read by Mr. Quin, of Blackpool, at 
the recent meeting of municipal engineers, that the subject 
has hitherto not had the attention paid to it its importance 
deserves. It is difficult to understand why it has been 80 
neglected. Possibly the reason is that the early training of 
electrical engineers has caused them to associate electrie 
testing with goldleaf electroscopes, Leyden jars and other 
interesting apparatus, which, however, have no part in the 
present popular competition for lowest works cost. Or it 
may be that the majority of engineers have experienced no 
difficulty in shutting down their works for a short time about 
once a week, and simply testing their mains with an ohm- 
meter, and then localising by dividing the faulty main into 
sections and drawing out the troublesome section. This 
arrangement has been permissible up to the present time; but 
for electricity as an illuminant to be a perfect success we must 
be able in the future to guarantee our consumers an abso- 
lutely continuous supply. To do this it is necessary that we 
should be able to localise faults in our mains whilst they are 
working. Various methods ot doing this are very simply and 
clearly described by the author of the book before us, and 
electrical engineers are certainly greatly indebted to him for 
his useful collection of notes on this subject. 

The author commences his first chapter with а few 
introductory remarks on cable laying, and the positions in the 
cable in which faults usually occur. He then gives a brief 
explanation of the Wheatstone bridge, the measurement of 
resistance by the direct deflection method and by Evershed's 
ohmmeter, and concludes with а few useful hints on the choice 
of galvanometers and other apparatus used in electric testing. 
In Chapter II. four methods of testing the insulation resistance 
of & low-pressure network during working are explained. 
Each of these methods are very simple and practical, and 
remarkably free from mathematical formule. It is very dis- 
appointing to find at the end of this interesting description a 
short note to the effect that neither of these methods are suit- 
able for measurements on alternate current network. Chapter 
III. refers to the testing of a connected-up high-pressure 
network. Two or three types of leakage indicators, designed 
for this purpose, are briefly referred to. Chapter IV. deals 
with the actual localisation of a fault in a main which 
previous tests have shown to be faulty. The author advocates 
the use of a loop method for this purpose where it is possible. 
This chapter concludes with a suggestion for breaking down a 
fault by means of two or more alternate current transformers, 
having their secondaries connected in parallel and their 
primaries in series. The author omits to mention that some 
transformer makers manufacture a small transformer. for this 
purpose, which in many cases will be found more convenient 
than the somewhat cumbersome arrangement he suggests. 

Chapter V. refers to methods of localising during working, 


expense of the authors, and would be promptly . ignored ; ; , and particularly to that fascinating method of localising a fault 
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in which the operator simply starts out with a coil of wire and 
a telephone to his ear, and walks along the main until 
the sound in the telephone ceases. Unfortunately, as the 
author points out, and as many of us have found to our cost, this 
method cannot be relied upon where armoured cables are used 
or where the cables are enclosed in eontinuous iron pipes. It 
is suggested that the loop methods may be used for testing 
mains working at high-pressure by the addition of a special 
independent switchboard to the usual switch-gear, but this 
course appears to be too dangerous to ever become popular. 

Chapter VI. is devoted to a very interesting description of 
the fault-signalling networks which have been in practical use 
in Berlin for several years. The test wires, which at many 
stations are used only for indicating the pressure at the 
different feeding points by this system, are also used for 
signalling to the station the occurrence of a fault and its 
approximate position. жен 

Chapter VII. is entirely reserved for mathematical proofs 
of the rules snd methods described in preceding chapters. 
The author is to be congratulated upon this admirable 
arrangement, by which he keeps his practical instructions 
for carrying out tests free from an array of unnecessary 
algebraic symbols. The Appendix contains a description of 
a direct-reading fault localiser, designed by the author. The 
details of this apparatus appear to have been very carefully 
thought out, and the fact of its being direct-reading, as its 
name implies, should be a very decided advantage. Engineers 
requiring testing sets would do well to see this apparatus. 

t is not enough to say that this book should find a place 
in every electrical engineer's library, for many reach that 


happy resting place and stay there undisturbed. This is a. 


book that should be read. It is well written by an author 
who has evidently had much practical experience of his sub- 
ject. The various methods for fault testing are so simply 
and clearly described as to be really most interesting reading. 
It will also be found an extremely useful book of reference.— 
L. ANDREWS, 


Electric Smelting and Refining (Second Edition of “ Elektro- Metal- 


lurgie," by W. Borcuers.) Translated by W. G. MMLAN. (London: 


Charles Griffin апа Company.) 


In The Electrician for March 18, 1896, will be found a review 
of Dr. Borcher's well-known book. The merit of this work | 


was there fully recognised, and it is not surprising that a 


translation should have appeared creditably soon after the 


original publication. To the criticism of the book in its 


some little may be said concerning the way in which Mr. 
MeMillan has done his work. | | 
. Progress has been made in various branches of electro- 
metallurgical industry within the few months which have 
elapsed between the appearance of the original and the trans- 


lation. The translator has, very properly, considered it his 


duty to collect such new matter and to incorporate it in the 


text. It is distinguished from the original by enclosure in 


brackets, and thus the reader is spared possible confusion. An 


example of the method occurs on p. 18, where the cost of 


electro-metallurgical work is considered, and the relation 
between the cost of water power and steam power is made 
clear. Scarcely enough emphasis is laid on the fact that in 
many cases the cost of power is not great compared with the 
total cost of the finished commodity, and that then the advan- 
tage usually existing for the use of water power tends to 
decrease. 

On p. 41 the translator falls into a curious Teutonism, 
and speaks of “© weld iron instead of wrought iron; similar 
small blemishes occur at intervals, but on the whole the 
translation is adequately performed. A note on p. 62, due to 
the translator, reminds the reader of the fact that the Castner 
electrolytic sodium process (not to be confounded with the 


Castner Kellner soda and chlorine process) has found fresh 


applications since the date of Dr. Borchers’ book. It fact, it 
appears that in spite of the objections which can be urged 
against it—and indeed are urged by Dr. Borchers himself— 
the Castner process is the only method now used on a large 


scale, not only at Oldbury but in America and in Germany. 
Returning for a moment to verbal defects, one finds the alien 
word ‘‘chamotte” used for fireclay; the true meaning of 
chamotte is fireclay that has been already burnt—e.g., old 
crucibles and retorts—which is used to mix with fresh clay for 
the preparation of refractory goods. It would be well if the 
word could be naturalised, as we have no precise equivalent, 
but until naturalisation has been effected it should not be used 
without explanation. 

One may also point out that in the estimate given for the 
production of sodium by Borchers’ apparatus (which seems 
not yet to have been put in successful operation) the calculated 
cost of sodium is set down as 11d. to 1s. 4d. per pound, a figure 
said to be low as compared with the market rate. Seeing that 
the present market price of sodium is about 15. 4d. per pound, 
it is evident that the estimate, if intended to show a good pros- 
pect of profit, must be carefully revised, or if this way of 
squaring facts be not unreasonably dissented from, the claim 
to economy must be withdrawn. | | 

Mr. MeMillan has been successful in gathering the most 
recent and reliable data concerning the production of calcium 
carbide, and his footnote dealing with the prospects of utilising 
acetylene is a useful addition. Throughout the book one finds 
the same care displayed, and we have detected remarkably few 
omissions of any importance. For example, Hunt’s Paper on 
aluminium, which was read only a short time ago before the 
Institution of Civil Engineers, is duly abstracted, though it is cited 
as appearing in the Journal of the Institute of Civil Engineers, 
& periodical which we think would be repudiated as unknown 
in Great George-street. A curious error occurs in a note on 
р. 168, where a piece of wire of which lem. weighs 4 milli- 
grammes suffers so severe а change in properties by alteration of 
units that lin. weighs 14 grains. A most sensible comment is 
made on Dr. Borchers' statement that electrolytic copper sells for 
а considerably higher price than does ordinary copper refined by 
dry processes. This difference, which was once great, has 
decreased. considerably of late years, and tends to disappear as 
the former method of refining gains ground. American prac- 
tice in copper refining is well handled by the translator, and 
many useful, though in places incomplete, data are collected. 
A misprint on p. 210 reads quaintly, for it is stated that the 
copper irons (sic) in this case travel upwards," and one realises 
one of the pitfalls which lurk for the luckless compositor 
setting up a modern technical book. The increasing desuetude 
of the so-called series system of copper refining (in which each 
of a series of plates in a bath acts on one side as cathode and 


native German there is little to add, for the present work is, | 00 the other as anode, and only the end plates are coupled to 


‚аз it professes to be, a translation and not a new version, but 


the mains) is duly noted. 

Proceeding through succeeding chapters there is little to 
note until the chapter on Zinc is reached, where the Ashcroft 
process for treating mixed sulphides is inserted by the trans- 
lator. The Tommasi process for refining lead is described, 
but might well have been omitted, as what has been published 
about it is somewhat vagueand general. Siemens and Halske's 
electrolytic antimony (the production of which was commented 
on in The Electrician when it was first announced) is not over- 
looked. The translator might, perhaps, have revised or 
extended certain of the descriptions of the usual non-electrical 
methods of winning metals which figure at the beginnings of 
the chapters. Refractory metals, such as chromium, may be 
reduced by means of aluminium without any electrical aid, 
and mention should have been made of this before comparing 
chemical with electrical methods of reduction. More has been 
done in working than in smelting iron by electrical means, 
and the translator's contributions to the accounts of improved 
methods of welding and local heating are thoroughly in place. 
The electrolytic separation of nickel in thick plates is put on 
record, but the method by which this end is attained appears 
to be still held secret. 

The translation itself 15 sound and readable; much pains 
has been spent in collecting information later in date than the 
original book ; and such information has been discreetly chosen 
and incorporated. We can at least offer a testimony to Mr. 
MeMillan's labour by saying that we shall prefer to consult his 
translation rather than the original, although they areflying 
side by side оп our shelves. m 
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DIAGRAMS OF INSTANTANEOUS VOLTAGE IN 
ALTERNATE CURRENT CIRCUITS. 
BY H. N. ALLEN, B.SC. 


The method of representing the relations in а circuit, by 
plotting resistances as abscisse, and potentials as ordinates, 
seems so far to have been applied only to continuous cur- 
rents. It is capable, however, of illustrating various alternate 
current problems. All that is necessary is to plot the instan- 
taneous voltages, for any moment during the period, as ordi- 
nates, and the impedances of the circuit as abscisse. А line 
is thus obtained, the ordinate of which at any point represents 
the instantaneous value of the potential at the corresponding 
point in the circuit. This can be repeated for a number of 
other instants during an alternation, and thus a clear idea of 
the variation of potential throughout the circuit can be 
obtained. 

In the diagram the line UTSR represents the circuit of a 
dynamo. This is divided into three parts. UT represents 
the impedance of the armature, which in this case is equal to 


J2, the resistance being zero, and the reactance, 27nL, being 
72. TS is a portion of the external circuit, without induct- 


To find the potential at any point in the circuit at any of 
these times, measure the length of the ordinate of the proper 
potential line at the corresponding point in UR. 

At the instant A the current is increasing. The inductance 
SR tends to oppose this. SA’ represents the volts required in 
SR to produce the increase in current. The slope of AA’ is 
the same as that of A’R. The resistance and the inductance 
are both opposing the current and to the same extent. 

One-sixteenth of a period later the line UBB'R represents 
the distribution of potential in the circuit. The current is no 
longer increasing as rapidly, but it is larger; so a smaller 
number of volts is required in the inductance, and while the 
slope of BB’ is greater than that of AR, that of D'R is 
smaller. Next comes UCC'R, where the current has reached 
its maximum value. The slope of CC’ is a maximum, while, 
because the rate of change of current is zero, there is no 
difference of potential between the ends of the inductance, and 
C'R is horizontal. The current now begins to diminish. 
Instead of absorbing electromotive force, the inductance restores 
it to the circuit. Thus the voltage of R becomes higher than 
that at б, though the direction of the current remains 
unaltered. This is shown in UDD’R, UEE'R and UFF'R. 
The current dies away to zero. At this instant, represented 


Fic. 1.—Instantaneous Voltage in the Circuit of an Alternating-Current Dynamo. 


E. M. F. = total electromotive force. V=terminal volts. 
resistance = О, and reactance=,/z. TS represents the resistance (equal to unity) of a portion of the circuit which has no inductance. 8 R, which is also equal to unity, 


represents the reactance of the rest of the circuit, the resistance of which {s very small. 


V’=volts lost in armature. 


I=current. UT represents the impedance of the armature—4/2. Armature 


The voltages at the instant represented in the clock diagram on the left aro 


indicated for all points in the circuit by the ordinates of the line UDD'R, and the E.M.F. by UD” = O. 


ance, but with a resistance equal to unity. SR is an induct- 
ance which has no resistance, the reactance being unity. 
The points U and R correspond to the same dynamo terminal, 
which is supposed to be earthed. The length of the line UR 
has no meaning, as impedances cannot be added algebraically. 
The maximum E.M.F. of the dynamo is represented by the 
line marked E. M. F. on the left. It can be resolved into two 
components, V the terminal volts of the machine, with a lead 
of 45° with respect to the current I, and V' the lost volts in 
the armature, with a lead of 90° V' is in this case nume- 
rically equal to V. The lead of the E.M.F. is 67:5. V 
can also be resolved into two parts, V" with a lead of 90° 
being the volts required to send the current through the 
inductance SR, and V“ I the volts required to send it 
through the unit resistance TS. If UV is projected on the 
vertical line TA, the instantaneous value of the terminal volts, 
at a certain moment, will be represented by the projection 
TD. In the same way SD’ is the projection of UV", and 
represents the instantaneous value of the potential at S at 
the same moment. The line UDD'R represents the potential 
throughout the circuit at this instant. The electromotive 
force is at the same time passing through the value zero. In 
the right-hand portion of the figure a series of these potential 
lines is drawn for different instants at equal intervals during 
the period of an alteration, and are lettered in order. 


by UGG'R, the rate of diminution of the current is a maximum, 
the current in the opposite direction which will be established 
a moment later being regarded as negative. Since there is no 
current there is no difference of potential between T and 8, 
and the line GG’ is horizontal. The rate of change of current 
being a maximum, the difference of potential between S and 
R is also a maximum, and there is maximum slope along G'R. 

A quarter of a period later the current is a negative maxi- 
mum. The potential line is ULL'R. There is maximum 
slope of the potential line in the resistance, downward from 
L’ to L in the direction of the current. There is no slope in 
the inductive part of the circuit RS, since the current is not 
changing in value. 

After another quarter of a period the current is zero again, 
and may be regarded as increasing in the positive direction, 
from left to right. The difference of potential between S and R 
will be a maximum, the line sloping down from P' to R. 
There will be no difference of potential in TS, and the line 
PP’ will be horizontal. The diagram also shows the gradual 
rise of potential from U to A in the armature. UA’, UB’, 
&c., represent the instantaneous values of the electromotive 
force. These should really be set off along the vertical at T, 
since, neglecting armature reaotion, they represent the instan- 
taneous voltage at T on open circuit. In order to indicate 
the connection of A" with A, B" with B, &c., by means of 
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dotted lines joining them, the electromotive forces have been 
set off along the vertical at U. The differences between UA” 
and TA, UB" and TB, &c., represent the lost volts in the 
armature. It will be found that in this case the lost volts 
behave exactly as the volts at S, being zero when the current 
is a maximum and maximum when the current is zero. 

Similar diagrams may be drawn for cases where the impe- 
dance of the armature, or of the inductive portion of the 
external circuit, is made up partly of inductance and partly 
of resistance. They are in no way intended to take the place 
of the ordinary clock diagrams, but it is felt that they can be 
used with great advantage in giving students a clear conception 
of the meaning of the clock diagrams, and of the relation 
between potential, current, position in the circuit and time in 
alternate-current circuits. | 

Similar diagrams may be drawn for the case where there 18 
а condenser in series with а resistance. 

Taking the portion TR of Fig. 2, TS may represent unit 


resistance as before, while SR represenis the reactance р 


of the condenser. AA’ represents the voltage along the wire, 
when the condenser is fully charged, with positive electricity 


Ps 
E.-M. . « 


length the line NN'R is obtained, with maximum slope along 
NN', and no slope slong N'R. The condenser is now 
discharged, and commences to charge positively. A constantly 
diminishing current of positive electricity flows into it, and 
brings it back to the condition in which it started. 

Various forms of model can be constructed to illustrate these 
variations of potential. Four parallel uprights of wood may 
be fixed to a base board at distances corresponding to US, 
ST and TR. А hole corresponding to U is drilled in one 
of them, and holes ABCD, &c., P'O'A'B'O', &c., and R in 
the three others (see Fig. 1). The holes UST and R lie in 
one straight line. Pegs with small wire loops at the ends are 
stuck in these holes, and а string is passed through them. 
One end of the string being fixed at R it passes through the 
loops at A’A and U, and is pulled tight by a weight which 
hangs below U. The two pegs at A and A’ are taken out and 
moved down together to B and B’, then to C and C’ and so on, 
until a cycle has been completed. The position of the string 
will indicate at each instant the voltage throughout the 
circuit. The simple harmonic motions can be given to the 
two pegs by means of cranks, or eccentrics, and connecting 
rods. 


Fic. 2.—Instantaneous Voltage in the Circuit of an Alternating-Current Dynamo, with a Resistance and a Condenser in Series. 


E.M.V.- maximum electromotive force. V=maximum value of terminal volts. V'=volts lost in armature. 
UT represents the impedance or the reactance of the armature 4/2. Armature resistance - О. 


I=current. V'-volts between condenser terminals 


TS represents unit resistance in the external circuit. SR, which is also 


equal to unity, represents the reactance of the condenser = nE’ 


on the plate S. There is no current and so no difference of 
potential between the ends of the wire, but the potential of S 
is a maximum. The potential slopes down in the dielectric 
from A’ to R. Current now flows out from S toward T, and 
an equal electric displacement takes place in the same direction 
in the dielectric. The potential at S drops, and as the current 
goes on increasing the potential at T falls lower and lower 
below that at 5. EE'R shows the distribution at the instant 
when the current is a maximum. The condenser is discharged 
and the potential at S is zero. The slope down from E' to E 
is a maximum. A quarter of a period later the current has 
died away, and is ready to start in the direction TR. The 
condenser now is charged negatively, S has a maximum 
negative potential, and the line J'R may be taken as 
representing the gradual rise of potential through the thick- 
ness of the dielectric. There is no current, the potential is 
the same throughout the resistance and JJ' is horizontal. As 
the condenser now loses its negative charge, the difference of 
potential between Б and R diminishes; while, since the 
positive current from left to right is increasing, the downward 
slope of the potential line from T to S increases. Thus at 


An apparatus has been designed with two eccentrics, in 
which both amplitude and phase can be adjusted. Two addi- 
tional eccentrics are provided on the same shaft, one of which 
moves а pointer to indicate the instantaneous value of the 
electromotive force, and the other the instantaneous value of 
the current. The four eccentrics are coupled together, by 
means of a system of links, in such & way that when four 
pointers are set to proper values of resistance and reactance on 
a graduated quadrant, the eccentrics assume at once the 
proper positions and amplitudes. One pointer is set for the 
resistance and reactance of the dynamo armature, another or 
that of the whole circuit, the third for the whole external 
circuit, and the fourth for the inductive portion of the external 
circuit. This last may have resistance as well as inductance 
in the apparatus as designed. 

Various cases of variation of resistance, or of inductance, in 
an alternating-current dynamo can be illustrated, and the 
curves connected current and voltage, in a machine without 
armature action, can be obtained by means of it. The 
methods used here have also been found useful in the explana- 
tion of polyphase currents, 
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QUICK-CHARGE ACCUMULATORS.* 


BY M. BLANCHON. 


The Tudor accumulator manufactured and sold in France durin 
the last two years is no longer the classical cell described and 
commented on in numerous works, and which was a mixed pro- 
duct holding a position half-way between the pure Planté and the 
Faure. The process in which the destroyed Faure oxides were 
gradually replaced by a subjacent Planté formation has been 
abandoned two years ago in France, ever since М. Tudor dis- 
covered s means of rapidly obtaining a sufficient Planté formation. 
The positive Tudor electrode is now a sheet of chemically pure 
lead of large surface, which is covered in a few weeks with a 
Planté layer, thus avoiding the use of artificial oxides. The nega- 
tive electrode has remained in appearance what it was formerly, 


that is to say, an electrode of the Faure class, but a close exami- 


tion reveals a difference. The active material is of a spongy and 
granular texture, which considerably increases the surface pre- 
sented to the action of the electrolyte. The plate can now be 
employed with impunity for all conditions of charge and discharge. 

The present Tudor accumulator made up of these elements can, 
however, hardly be called a novelty, as there have been uearly a 
thousand of these batteries made during the last two years in 
France alone. Before entering into detail and description I would 
state that it is the outcome of the inconveniences experienced with 
the older method of manufacture, such as buckling and falls of 
oxide, induced by accidental sulphating, and above all by too 
violent discharges. These defects led us to investigate large sur- 
face Planté electrodes, and then toapply the principle which allows 
of very large outputs combined with capacities comparable with 
those of the Faure type of cells, the weight being kept at the same 
time relatively low. 


Fic. 1. 


The present form of positive plate consists of a leaden core 
(Fig. 1), the thickness of the plate being decided by the dimensions 
of the electrode and the current which is to flow through it. This plate 
serves as а collector for the current produced at the surface of the 
triangular prisms between the blades of the plate. The appear- 
ance of the plate resembles that of the radiators used for heating, 
and in some cases the gills are no more than Imm. apart, so that 
the actual surface is as much as ten times the apparent surface. 
Such an electrode when immersed in the electrolyte has an 
extremely small resistance, and the large surface renders possible 
the use of very thin layers of Planté formation, which can be pro- 
duced rapidly. The thickness of these formations being at most a 
tenth of a millimetre, they are in direct contact with the electrolyte 
and with a considerable mass of lead, and this fact enables elec- 
trodes to be used with the usual current densities without any 
danger. But as the active surface is ten times that of a smooth 
plate with the same apparent surface, the permissible charging and 
discharging current is also ten times as great. In practice we do 
not even attain the limiting current density adopted by the makers 
of heterogeneous electrodes, so that the chemical action which takes 
place at the surface is slow both during charge and discharge ; and, 
moreover, the action is 80 exceptionally regular that we can obtain 
beautiful crystallisation, а sure sign of the perfect cohesion of the 
crystals on the surface of the electredes. These layers are as 
well wonderfully adherent, and it never happens that any portions 
break off and fall between the plates and cause a short circuit. 
Expansion, feared with such good reason by manufacturers of accu- 
mulators, never occurs, and once the plates are formed they never 
buckle, however large a current passes. Finally, on account of the 
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large surface offered to direct chemical action, polarisation is entirely 
avoided, and the useful effect of the charging current is directly pro- 
portional to the current. . 

Having now described the construction of our new electrode, I 
may mention that with it the actiye surface per pound of electrode 
is on an average 141 sq. in. (20 sq. decimetres per kilogramme), 
attaining 170 and 190 sq. in. (20 to 27 sq. decimetres) in some 
special types. In cells formed heterogeneously and by the best 
makers this figure varies from 21 to 35 sq. in. (3 to 5 sq. decimetres 
per kilogramme). The normal capacity at the very slow rate of dis- 
charge of half an ampere per pound of electrode (1 ampere per kilo- 
gramme) attains in certain types З to 3$ ampere-hours per pound of 
positive and negative electrode (63 to 8 ampere-hours per kilo- 
gramme), and at rates of about 24 amperes per pound (5 to 6 amperes 
per kilogramme) the capacity is still 1°6 or 1°8 ampere-hours per 
pound (33 to 4 ampere-hours per kilogramme). Comparing these 
figures with those obtained by other accumulators, we see that, 
without abnormal wear, the best have capacities of 34 to 44 ampere- 
hours per pound (8 to 10 ampere-hours per kilogramme) at a rate of 
+ ampere per pound of electrode, 23 to 34 ampere-hours (6 to 8 
ampere-hours per kilogramme) at a rate of 4 ampere per pound, and 
14 ampere-hours per pound (3 ampere-hours per kilogramme) at the 
rate of 1 ampere per pound. 

Examining these figures we see that even if the Faure type of 
accumulator has a larger capacity than the Planté type for equal 
weight when the outputs are low and the capacity is large, they are 
distinctly inferior for large outputs and small capacities. Many 
manufacturers of accumulators with plates on which the oxides are 
mechanically applied refuse, with perfect right, to accept discharges 
of less than three hours' duration. Ав to practical value there is 
absolutely no doubt but that the type here described will resist all 
shocks, whether mechanical or electrical, much better than a cell of 
the Faure type, however carefully the design of the latter may have 
been carried out. In fact, when discharging in half an hour the 
current density does not reach one ampere per sq. decimetre 
(0:0645 per sq. in.) of surface exposed to the electrolyte, while 
in the best cells of heterogeneous formation this current density is 
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Fic. 2. 


already reached for a discharge in three hours, and therefore more 
than three times the current density is needed for à one hour dis- 
charge. These figures need no comment, and it is easy to under- 
stand from them why the Faure type seems to have been abandoned 
of late and the Planté cell taken up again. I will mention one 
fact, en passant: It is, to say the least of it, strange that this return 
should have coincided with the date at which the Faure patents 
have become public property. 

Let us now examine the curve, Fig. 2, which shows the relation 
(on а practical basis) between the capacity of a cell and its time of 
discharge. We see that the capacity starting at a maximum for a 
discharge in 10 hours decreases very little until five hours is 
reached, but then falls quickly. At two hours the capacity is only 
65 per cent. of the maximum capacity, at one hour about 45 per 
cent., and at half an hour only 30 per cent. The curve traced b 
the light line in Fig. 2 gives the currents corresponding to eao 
point on the capacities curve. Every maximum capacity on the 
capacity curve corresponds to an average current on the ampere 
curve cut by the same ordinate, and vice versá. These are practical 
curves for the Tudor cells ; similar curves for cells with hetero- 
geneous formation would have to take into account that the elec- 
trodes must not be used at discharge rates of one hour but of 10 
hours. The curve of capacities would be much more inclined to 
the axis of x, the capacity for a two or one hour discharge would. 
not attain 40 or 30 per cent. of the 10 hours capacity, and the capa- 
city for a half-hour discharge would be nearly insignificant. 

Every accumulator manufacturer who has been interested. in 
tractiou has been troubled by the problem of how to make an extra: 
light battery having a large capacity in order to enable the carriage 
to travel a maximum distance. Оп the other hand, every electrician: 


E 


552 


THE ELECTRICIAN, AUGUST 20, 1897. 


who has to do with electric traction knows that the power to be 
furnished is very variable and often attains a quite fantastic number 
of horse-power ; the battery must therefore be capable of giving 
very large maximum currents. Thus lightness, large capacity and 
large output have to be combined, three conditions which are quite 
incompatible in the present state of the accumulator industry. (I 
speak, of course, from а commercial point of view, and I do not 
include single short experiments in which the wear or destruction 
in the battery has not to be reckoned with). At least one of these 
qualities must be sacrificed to arrive at a practical solution, or the 
end may be attained by partially sacrificing two. With our cells 
we are naturally led to adopt the latter expedient and sacrifice to 
some extent lightness and capacity. We make relatively light 
cells with а moderate capacity, but very robust and able in con- 
sequence to give very large momentary currents without danger 
and without damaging the useful capacity. The distance to be 
travelled over by the carriage or car being always limited, as well 
ав the weight to be drawn and the speed of transmission, we can 
caleulate the amount of energy which has to be stored up in the 
battery. We increase the corresponding capacity by a quantity 
destined to compensate for апу eventuality such as variations of 
adhesion and other accidents, and we fix in the car, in а permanent 
manner a battery of the capacity thus arrived at, knowing that we 
shall only utilise a fraction (two-thirds for instance) of this capacity 
under normal conditions of working. 

Do we not fulfil in this way all the technical conditions necessary 
to ensure а good service, just ав well as with the aid of the trolley 
or any other system? There remains only one point to be settled, 
viz., the charging of the battery. Fixing the cells permanently 
in the car is done with а double object. It avoids costly and 
dangerous manipulations and useless journeys for fetching cells, 
and it minimises the deterioration which is greatly accelerated by 
frequent handling. Thus we charge the cells at the end of the line 
by means of feeders from the central stations in as short а time as 
possible, and this time need never exceed 20 minutes, but may 
often be as low as 12 or 15 minutes, depending, of course, on the 
consumption of energy during the preceding journey. 

Having now shown what constitutes a quick- charge accumu- 
lator, I will remark that there is nothing new about it, and I will 
read you two extracts which will convince you. Оп February 1, 
1891, M. Picou said, at а meeting of the Société Internationale des 
Electriciens, in reference to a new accumulator :— 


“These favourable results are caused by the easy penetration of the 
chemical action due to the increase of the surface as compared with 
volume. Ав to the charge-rate, I did not indicate a number of amperes, 
as is the usual custom. I think that an indication of this kind is an error 
of principle. In fact, nothing definitely indicates the end of the charge, 
unless a charge-indicator be employed, an apparatus not greatly in use at 
present. Now, if one overcharges an accumulator, it is easy to see that it 
quickly deteriorates. What happens when the active material is all trans- 
formed? Evidently the water is electrolysed and gases are given off 
freely ; it is this phenomenon that is mostly relied on as an indication of 
the end of acharge. The are generated at the contact of the lead 
which forms the electrode. If they do not attack the lead, they at least 
form a sort of lever which is introduced between the electrode and the 
active material, and tends to separate them. It is important to avoid this 
destructive effect. I think that the best way of doing this is to adopt 
another formula for charging, viz., simply to charge at constant voltage 
instead of constant current. I do not wish to exaggerate the general 
applicability of this method, and I shall be glad to hear the opinion of 
some colleague who is more experienced than myself. I think, however, 
that this is the most rapid and most certain manner of charging. Suppose 
that during charging a pressure of 2 or 2'5 volts per cell is maintained at the 
terminals of the battery. If the battery is completely discharged a fairly 
strong current would pass at first, but it would gradually decrease as the 
battery filled up. If one continued indefinitely the current would fivally 
become nearly zero, and it would be impossible to overcharge. Perhaps it 
would be convenient to force the voltage to 2'4 per cell at the end, at 
which limit practice has told us to stop. The end of the charge would 
thus be accelerated.” 


On the same day M. Hospitalier said :— 


I am glad to be able to support M. Picou’s remarks with regard to the 
method of charging cells at constant potential. Experiments made at the 
Ecole de Physique et de Chimie Industrielles de la Ville de Paris on some 
Gadot cells showed that charging at constant pressure has considerable 
advantages over the usual constant-current method. It avoids the great 
evolution of gases and the constant loss of energy, it diminishes the time 
required for charging, and prevents overcharge. Finally, it requires less 
attention. The quantity efficiency —that is to say, the ratio between the 
ampere-hours of discharge and charge—naturally remains unaltered. The 
same is the case with regard to the energy efficiency, but only on the con- 
dition that the charging be stopped in time when it is being done on the 
constant-current system. But the rapidity of charging is much greater. 
Thus, charging the cells in question with a constant pressure of 2'3 volts, 
the following fractions of the whole charge were stored without the least 
evolution of gas: After one hour, 50 per cent. ; after two houra, 75 per 
cent, and after tbree hours, 83 per cent. Another very appreciable 
advantage is that the maximum voltage required from the dynamo is 
considerably diminished. For instance, to charge 52 cells in series, a 


constant pressure of 120 volts suffices instead of the 135 volts which would 
be necessary for charging with constant current." 


M. Aliamet, in L’Electricien of August 1, 1891, published the 
results of the tests made on six cells charged at constant potential. 
After one hour's charge these cells had stored 51, 50, 52, 51, 49 
and 63 per cent. respectively of their capacities. 


“ One can see from these figures," says M. Aliamet, "that the total 
duration of the charge is but little diminished. "The current, which is very 
considerable at starting (54 to 44 amperes per pound of plates) may scein 
enormous compared to that ordinarily prescribed (viz., 4 or 1 ampere per 
pound) But at the commencement of the charge there is nothing to fear 
from the large current density, as then all the molecules of the active 
material are presented for transformation. This is no longer the case at the 
end of the charge, when even 4 or 1 ampere per pound is too great. If, 
instead of considering the total capacity of an accumulator, which allows 
a certain number of ampere-hours to be stored at the end of a given 
time, we resolve the capacity into partial capacities corresponding to 
equal times, we shall notice that these capacities are far from being 
the same. Their sum is certainly equal to the total capacity, but 
these elementary capacities vary inversely with the progrees of the 
charge. Charge at constant current is therefore irrational, for it does 
not profit by the variable aptitude for transformation presented by 
the molecules of active matter. This aptitude, which is larger at the 
commencement than at the end of the charge, fully justifies the employ- 
ment of constant potential. When charging by this method the indication 
of the end of the charge is very distinct. The current diminishes and 
becomes zero when the back electromotive force attains 2°3 volts per cell. 
At this point one can increase it to 2:4 volta and atop the charge when the 
current becomes practically zero. Оп the other hand, when one is charging 
at constant current the uncertainty is very great, and recourse must be 
had to indications which are not easily comparable, and which vary with 
the rate chosen, so that the battery is necessarily overcharged.” 


Well, gentlemen, quick charging is nothing else than the applica- 
tion of а constant potential to the terminals of the Planté cells with 
large surface electrodes—the present Tudor cell, for instance. 
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In the first part of this communication I showed on the capacity 
curve of the Tudor cell that this cell still gave on a one-hour dis- 
charge 45 per cent., and on a two-hour discharge 65 per cent. of its 
ten-hour discharge capacity. Suppose now that the journey on a 
car from one charging point to the next is accomplished in one hour 
and a-half, the available capacity will be about 55 percent. We 
have already said that we will not utilise the full capacity of the 
cell, so as to make allowance fer eventualities. Allowing then 
this reserve of 2б per cent. of the total capacity we shall have to 
recover 35 per cent. at the ends of the line. Allowing again for the 
quantity efficiency this figure becomes 38:5 per cent. You have 
seen that in 1891, by charging at constant potential, cells of 
heterogeneous formation and a surface of а few decimetres per 
kilogramme of electrode were given 50 per cent. of their total 
capacity in the first hour of charge. Do you not think that in 1897 
one cannot restore in a third of the time 38 per cent. of the capacity 
{о а cell the electrode surface of which is ten times as large per 
kilogramme? Certainly one can, for even in this case the current 
density per unit of surface will be, in the mean, much less than 
in 1891. 

In fact, in 1891 L'Electriciew shows us in its tests that at the 
commencement of the charge 34 or 43 amperes per pound of 
electrode was attained, and this for а few square decimetres of 
available surface. Charging large-surface Tudor cells at constant 
potential, we use at starting 5 or 5} amperes per pound of elec- 
trodes (11-12 amperes per kilogramme), but that is for 310 to 
370 sq. in. of surface (20-24 sq. decimetres) It is, moreover, this 
difference which explains why the method of charging, so extolled 
in 1891, has not prevailed. It is because the cells on which these 
high rates were tried could not support such violent treatment, 
the active material being soon placed hors de combat. Now that, 
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thanks to the good qualities of the Tudor cell, this method can be 
employed, we can regard the question of accumulator traction not 
only as possible but as extremely practical. 

The curves in Fig. 3 relate to the quick charging of a cell 
similar to those on the Puteaux lines. ti is seen that the volts 
remain practically constant between 2'5 and 2:6, and that the 
ampere curve starting from about 180 amperes descends regularly 
to about 110 amperes in the first ten minutes, reaching 80 at the 
end of the twenty-first minute, when the charge was stopped. The 
numbers marked on the curve indicate the capacity restored at 
every moment: 15 ampere-hours in бтїп., 25 in 10min., 33 in 
l3min., 40 in 17min. and 46 in 21min. The curve was obtained 
in our Lille laboratory on one of the test cells, 16 being the 1,120th 
charge to which that cell had been subjected. The curve differs 
slightly from that obtained in practice, because in the laboratory 
water resistances are used to regulate the voltage, which explains 
the fluctuations after the eleventh and twelfth minutes. Moreover, 
these cells, if charged when on а car by а special feeder would 
have recovered their capacity more quickly, for the diminution in 
the charging current would have allowed a rise in the terminal 
voltage, which would inerease the height of the curve of volts 
and also raise the ampere curve, causing a more rapid total resto- 
ration of charge. The cell is one of our tramway types, weighing 
complete 40lb. (18:1 kilos) with а one-hour capacity of 60 ampere 
hours. We see that in 21 minutes we can restore 46 ampere hours 
to it, or 76 per cent. of its capacity, whilst in ordinary working, as 
already stated, we reckon on using only two-thirds of its capacity, 

, 40 ainpere-hours. 

ов see, gentlemen, that by what I have said the quick charge 
accumulator is no illusion. It is, as already defined by the two 
gentlemen who have spoken of it, a relatively heavy and extremely 
strong type of cell with which we need not fear very strong cur- 
reuts during charge or discharge, because these have no effect 
either on its useful capacity or on its life. It is above all a cell 
carefully designed for the use to which it is put, and we do not 
claim for it any qualities which it does not possess. We give it the 
capacity required for a particular purpose, and we do not attribute 
to it the capacity it might have if used for a totally different pur- 

e (such as for а 10-hour discharge, for instance, in which case 
its capacity might be doubled). In short, we work on the part of 
the capacity curve to which we are confined by the conditions of 
the problem to be solved. This wisdom, which our predecessors 
did not have, will lessen the disfavour with which many electricians 
still regard accumulator traction. 

Now let us see what services such a tool can render us for electric 
traction generally. There are three solutions of the electric traction 
problem at the present moment: Direct traction by accumulators ; 
mixed traction, by accumulators and trolley, or by accumulators 
and surface contact ; and thirdly, stationary accumulators con- 
nected in parallel with the central station, feeding the car by means 
of а trolley, underground contact or surface contact—the batteries 
acting, in short, as reservoirs. The last solution was the first to be 
adopted commercially, and М. Korda informed us, at the meeting 
on January 20th last, of the results which the Swiss and German 
Tudor companies had obtained since 1894 in various stations where 
accumulators are used as flywheels or governors. We have also in 
France at the present time some regulating batteries which have 
been in use for some months. The first was put down by the 
Société Alsacienne de Constructions Mécaniques in the Fontaine- 
bleau factory of the Société Nouvelle d’Electricité. By the kind- 
ness of the Directors and engineers of these companies we have 
been able to conduct a series of tests, but unhappily the results 
are still too incomplete for publication. We have, nevertheless, 
been able to determine that the battery (which, however, was not 
intended for this purpose), having simply been put in parallel with 
the dynamo, the voltage of the circuit became much more con- 
stant, and the variations, which were formerly outrageous, were 
reduced to a maximum of about 8 per cent. This figure and the 
curve obtained are very good, when we consider that at the time 
the observations were made there were only three cars on the line, 
which was several kilometres long, with a departure every quarter 
of an hour. Starting and the movement of the controllers have a 
very large influence on such a line; they gave rise to excessively 
short but very large currents at frequent intervals, and our regis- 
tering instruments showed us that these short discharges were 
furnished exclusively by the battery, and, as a general rule, two- 
thirds of the supply was furnished by the battery and one-third 
by the dynamo. This battery was used also in the evening for the 
last journeys made in connection with railway station service, the 
generators being shut down about two hours before the passage of 
the last train. At the present moment we are making some modi- 
fications suggested by experience, and we think that in a short time 
we shall be able to communicate some very convincing figures, 
Some other batteries are now being put up, and confirm our idea as 
to their utility. It is not necessary to put the accumulator battery 
in the station itself. It may be put at the extremity of the line as 
an auxiliary regulator, or at a dangerous or difficult point in the 
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neighbourhood of a sharp gradient. In this case, if it is simply 
connected in parallel with the trolley or the underground contact, 
it will only discharge at the moment the car is passing owing to 
the loss in the line and the lowering of the voltage resulting from 
it during the rest of the time. The battery absorbs a small propor- 
tion of the spare energy, and always acts as a fly wheel, and even as 
a reserve in case of a momentary stoppage at the station through an 
accident. Applying this idea in a more general manner, we are at 
the present moment studying a very original line somewhat different 
from an ordinary tramway. A company which is working a rather 
hilly line about 25 miles long between some villages, has only a 
moderate traffio, and possesses à relatively small source of water- 
power situated near the centre of its concession ; we are erecting 
along the trolley three or four sub-stations ; a high- -pressure cur- 
rent will be led to these stations and transformed there to charge a 
battery of accumulators. It may be said that the actual efliciency 
is very low, but if it be possible with an extremely small and cheap 
water-power to carry out a fairly large tramway service, which 
would otherwise have to be done by steam, and of which the out- 
goings would then be more than the receipts, the use of accumulators 
is completely justifiable. 

The second way in which the Tudor accumulators have been 
used is for direct traction, and immediately afterwards the mixed 
system of accummulators and trolley was adopted in Germany. 
MM. Maréchal and Korda have already told you the technical 
results and advantages of this system of mixed traction, which is 
wonderfully simple, and, it must be confessed, constitutes at the 
present moment the most practical solution in the majority of cases. 
I, for my part, hardly see how in a town like Paris the problem of 
feeding two or three parallel or intersecting lines can be solved if 
only three or four underground or surface systems are allowed to 
make use of the thoroughfares. In a large town with several con- 
cessionaires the best system appears to me to be one which can 
dispense to some extent with a connection with the generating 
station, and in a town like Paris I see no other solution than the use 
of accumulators on the car, these cells working normally in parallel 
with the system of distribution adopted, and supplying current for 
the autonomous propulsion of the car in certain parts of the journey 
only. This method has been adopted elsewhere, and you have no 
doubt heard it spoken of. I hope that Paris will also gradually 
apply the system, and that we shall give it the freedom of our city 
without waiting for the incident which led to its adoption in 
Germany. There they had actually been working for some months 
on the trolley system, even in the centre of the city, when per- 
mission to use the trolley in certain streets was withdrawn. The 
continuity of the service could not be broken, however, so accumu- 
lators were thought of, and the first were installed hurriedly. The 
results were so good that the manager of the company declares to- 
day that he does not regret this incident, which, in spite of the loss 
in the accumulators, has diminished the coal consumption to a 
figure slightly less than when the trolley system was used exclu- 
sively. I commend this tale to the Tramway Company of Rouen, 
who, it appears, has just been refused permission to pass through 
certain streets after a year’s service. 

The great objections raised against this system are the dead 
weight to be carried and the cost of maintenance of the cells. To 
the first of these objections I will answer that the weight varies 
directly with the weight of the car to be propelled, and will cer- 
tainly not exceed 30cwt. when trains of cars, instead of Jarge single 
cars, are adopted in Paris, enabling the cars themselves to be of 
lighter build. Certainly 30cwt. of accumulators could nut be used 
for the economical traction of those monsters carrying 56 passengers 
which are about to be introduced in Paris. We have already 
spoken of the cost of maintenance of the cells; but, if this cost is 
really a burden on the working expenses, it does not constitute an 
obstacle to the development of the system, as we undertake the 
maintenance for a fixed sum determined for each case, and there is 
no risk to be incurred by the company which is working the system. 
I could not give you a general figure for this cost of maintenance, 
as it varies with each case, but these few centimes per car kilometre 
are easily compensated for by the regular demand which is ensured 
in the power-station by the charging of all batteries from the trolley 
wires at the same moment. A test of this sort is being tried by us 
in a wg French town, and, as it will give the results hoped for, 
we shall have much pleasure i in communicating them. 

The question of traction exclusively by accumulators still remains 
to be considered. We declare that we have no intention of fighting 
against the trolley from the standpoint of simplicity, nor against 
some other well tried systems ; but we would show that when for 
sesthetic or other reasons the trolley and other simple systems are 
inadmissible, accumulators can be used for traction on certain lines 
in a fairly economical manner and without the expenditure of too 
much capital, thanks to the perfection to which their manufacture 
has recently been brought, and to the use of quick-charging which 
is à result of these qualities. It is under these conditions that the 
Puteaux lines work. Each car has 56 seats, and carries 200 cells, 
weighing each 394lb., i.e., a total battery weight of about 33 tone. 


Each of the cells has the following dimensions: Total height, Ift. 
liin.; length, 9in.; breadth, 34in. These cells are fixed under 
the seats in four rows of 50 cells each, two rows under each bench. 
They are always charged and discharged in series, the controllers 
taking the current from the terminals of the battery, and distri- 
buting it to the two motors on the car in the same way as the 
current from a trolley. Three and a-half tons of accumulators had 
to be used, as the carriage to be propelled was one of the old type, 
weighing about seven tons when full. It does not come within the 
scope of this Paper to describe the car more in detail, nor the 
whole system which was erected by the Société Industrielle des 
Moteurs Electriques et & Vapeur, but as makers of the accumu- 
lators there is one detail I may mention. The quantity efficiency 
of these cells is the same as that of good accumulators erected in 


permanent positions, and the energy efficiency is, on an average, 
5 per cent lower than that of a fixed accumulator, viz., 65 to 70 
per cent. 


To see if the accumulator system of traction is economical in cases 
where the trolley cannot be employed, increase the efficiency of your 
car by the efficiency of the accumulators and diminish it by the 
efficiency of the trolley. The final efficiency will frequently be less than 
the efficiency of the trolley direct, but it will never be prohibitive. The 
price of these cells is rather high, but I hasten to say that we are 
not the guilty party, for the ebonite boxes cost us more than half 
the selling price of the cells. We have been fighting two years to 
lower these figures or to employ another material, but without 
result. As soon as we are more successful in this respect we shall 
have made a good step forward. 

In investigating the case of the simultaneous employment of the 
trolley and the accumulator we can start from the fact that the use 
of accumulators will not increase the price of coal, as I have pointed 
out above (whilst the usé of accumulators only does not increase it 
above а certain limit). We must then increase the cost per car- 
kilometre by the cost of maintenance, which, as already stated, is 
a few centimes, and by the extra amortisation arising from the 
difference between the capital expended on accumulators and trolley. 
The total of these increases can in no way render prohibitive the 
cost of this wonderfully simple system, which I am convinced 
deserves to be largely developed. 


DISCUSSION. 


The PRESIDENT (M. G. Sciama) thanked M. Blanchon for his Paper, 
but remarked that he had not given them figures showing the results of 
the experiments made on the Puteaux line as they had expected, viz., the 
energy required per car-kilometre, the time taken in charging in practice, 
&c. Failing the figures for Puteaux, they would have been contented with 
information as to the working at Hanover. M. Maréchal had announced 
that the results there had been satisfactory, so that it could not be indis- 
сгее to ask for some figures. Particulars as to economy had not been 
given, and such particulars were wanted. Accumulator traction had been 
ia use for nearly five years in Paris, under condition which were quite satis- 
factory as to regularity and quickness of service. This he must say in 
justice to the perseverance of M. Sarcio. It was only the economic 
results which did not seem encouraging, and that was the only question 
he (the President) wished to ask to-day. 

M. BLANCHON regretted that the figures relating to the year 1896 
had not yet been published, but as soon as he received them he would 
have much pleasure in placing them at the disposal of his colleagues. 

M. DESIRE KORDA said it would be particularly interesting to have 
exact figures as to the results obtained at Hanover, as the information he 
had been able to procure did not agree at all with the statements of the 
Hanover tramway manager of whom M. Blanchon had spoken. These 
figures made out that the coal consumption had notably decreased since 
the substitution of accumulators for trolley on the town circuits. To take 
a German town working under the same conditions as at Hanover, in 
Berlin, 590 watt-hours per car-mile at Stuttgart, on account of the steep 
gradients, 820 watt-hours, while in Strasburg, in spite of the large cars 
only 750 watt-hours were required. At Hanover, with small cars and 
very flat country, the figure was 1,200 watt-hours. This figure was evi- 
dently due to the extra dead weight of the accumulators, as well as to the 
difference in efficiency. 

M. R. ARNOUX gave an account of an experiment which he had just 
made, in conjunction with M. Picou, on a Blot cell. The plates weighed 
18410. At starting the charging current was 320 amperes (17 amperes per 
pound), and towards the end it had dropped to 224 amperes. Under these 
conditions of five minutes charge the accumulator had absorbed 22:82 
ampere hours. It was discharged at 14 amperes per pound. and the cell 
had an energy efficiency of about 60 per cent. The accumulator did not 
suffer at all at this rapid rate of charging. 

M. E. SARTIAUX said that it was quite possible that the accumulator 
of which M. Arnoux spoke had behaved well during a single rapid charge ; 
but it would be interesting, from a practical point of view, to know how 
this accumulator would resist a series of experiments of this order. 

M. G. MARGAINE also gave some experiments obtained with the 
Blot accumulator, the results having been verified by M. Picou. The plates 
of the cella experimented on had a total weight of 181. M. Arnoux spoke 
of a charge of 5 minutes, in which 22:8 ampere-houra were put in and 204 
amperes taken out at the rate of 14 amperes per pound of electrode, with an 
energy efliciency of about 60 рег cent. Charging iu 15 minutes, 34 ampere- 
hours were furnished with an etliciency of 66 per cent. The useful capacity 
per pound of plate varied froin 1'8 to 2:5 ampere-hours. He had upto the 
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present been able to make 600 charges and discharges at this excessive rate, 
and he had observed no deterioration in the plates, For very rapid charges, 
to satisfy certain particular cases in traction which have been spoken of, the 
specific capacity of a cell was small. It was also interesting to try to obtain 
& better capacity by increasing the time of charging to limits practically 
acceptable. "With this object he had charged the cell in 50 minutes and, 
pad еа a useful capacity of from 3'4 to 5:6 ampere-houra рег pound 
of plate. | . 


LIGHTING SYSTEMS IN RUSSIA.* 


BY M. LUTOSLAWSKI. 


The development of electrical engineering in Russia has been 
slow. With the exception of two or three large cities, the 
demand for electric lighting plants is one of recent date. The 
agents of foreign firms—mostly German—are little troubled by the 
competition of the few local companies that have been formed. 
The manufacture of electrical apparatus has not made much pro- 
gress either. With the exception of the St. Petersburgh works of 
the firm of Siemens and Halske there are only two or three small 
factories, and these manufacture dynamos under license tor foreign 
firms. There are some installation businesses, the largest being the 
firm of Podobjedow in Moscow. A few months agoa new company, 
„Electricity (Towarzystowakoyjne Elektrycznosc, in the ver- 
nacular), was formed in Warsaw, backed to some extent by the 
Allgemeine Elektricitäts Gesellschaft of Berlin. This is one of the 
few firms in Russia who construct central stations and electric 
tramways. 

The above firms, and the various agents of foreign houses, have of 
late received numerous inquiries from both small and large towns 
wishing to improve their systems of illumination. Most of these 
negotiations, however, do not lead to business, as the electrical firms 
cannot accept the conditions laid down by the town authorities. 
There are several reasons to explain this: First, the lack of 
luxuries in general, and of light in particular, is very striking in 
Russia. A small town of, say, 20,000 inhabitants will set aside as 
а maximum 1,500 to 2,000 roubles (£240 to £320) annually for 
lighting. This does not imply, however, that this sum is actually 
spent on the lighting itself; the town authorities are notoriously 
badly paid, and the electric contractor must make conditions which 
secure an extra profit for himself so as permit of his bribing the 
people he has to deal with. The lights burn only during those 
hours when no moonlight is indicated on the calendar ; and in some 
cases they burn during these hours only when a higher government 
officer is present who is not within.the usual limits of corruptibility, 
or if any other important personage of rank is expected. 

- Secondly, general technical knowledge is so extremely small that 

the town authorities have no idea of the cost of the plant they need, 
and in most cases negotiations are broken off on the receipt of the 
contractor’s estimate. The towns usually agree to increase their 
expenditure for lighting a little when they intend to introduce 
electric light, but at the same time they enormously increase the 
quantity of light and number of lamps required. Thus the town of 
Bialystock, a manufacturing town of 66,000 inhabitants, with about 
50 factories, is lit by 300 petroleum street lamps at an annual 
expenditure of 2,900 roubles (£460). The town now wishes to 
have 50 arc lamps and 300 incandescent lamps, for which it is 
willing to pay 6,000 roubles (£960) per annum, which works out 
to about 6 kopeks (1:9d.) per unit. Norisa large amount of private 
lighting to be expected, as neither the nobiemen nor the bourgeoisie 
are favourable to innovations, and the Jews, who constitute the 
main portion of the population, are very close-fisted and have no 
desire for comfort or luxury if it costs them anything. 

There is yet another circumstance which militates against the 
introduction of electric light stations. Ground is extremely cheap, 
and as а consequence the houses in Russian towns are very 
scattered. This is even the case in the smaller towns. In 
Bialystock, for instance, it would have been necessary to light 19 
miles of streets, and the estimated demand for light was only 
2,000 lamps. 

The following conditions have to be considered in selecting a 
lighting system : The plant must be cheap and the cost of running 
must be a trifle ; but as coal is cheap the generating expenses can 
be maintained low. Оп the other hand, simplicity in manipulation 
and safety in running must be ensured, because the labour to be 
had, though cheap, is hard to educate. This condition is unfavour- 
able to the adoption of paralleled aiternators ; but if the alternatiog 
system is adopted paralleling can hardly be avoided, owing to the 
great fluctuations in the demand for light. Another reason against 
the alternating system is the danger of high pressures in а country 
which is backward in civilisation and where novelties excite 
curiosity. Yet, on account of the great distances, alternating cur- 
rents would seem preferable. On the other hand, continuous cur- 
rents enable accumulators to be used, which is an advantage in 
view of the differences in consumption between tho day and night 
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hours, and between the night hours before and after midnight. | One oven, 12in. by 9in. by 15in., having three heats, 3, 10 and 


Copper is dear in Russia, costing generally over one rouble per 
kilogramme (1s. 6d. per pound), so that when arc lighting alone 
is required the series system is particularly suitable. This system 
has been adopted in Czestochowa, in Poland, where there is a light- 
ing plant of 30arclamps. The plant cost 18,000 roubles (£2,900), 
and is run by the contractor for 5,400 roubles (£860) a year. There 
is no private lighting in the town at present. 

In order to comply with the requirements of cheapness, economy 
and easy manipulation the writer employs three-phase currents and 
series of lamps connected in a star-like system to a neutral circle 
wire. In this way only a minimum of conducting material is neces- 
sary. Care should be taken to arrange overhead conductors, so 
that only wires of the same polarity are strung on one pole. This 
system possesses several advantages. For instance, three series 
of lamps may be oxtinguished without influencing the other 
lamps. If it is desired to extinguish the series independently of 
each other, it can easily be done by inserting inductive resistances. 
-The latter may be arranged in the form of choking coils with 
adjustable magnetic resistance to make it possible for any desired 
number of lamps in one or more series to be extinguished or 
kept burning. The region to be lighted is surrounded by a ring 
circuit, which serves as a circuit of equalisation, and is connected 
at several points with the neutral pole of the generator. From the 
other poles of the generator the conductors radiate into the city, 
and are connected to the other ends of the series of lamps. The 
system involves certainly all the difticullies which belong to the 
series system in general. In arc lighting it is relatively easy to 
overcome them, although arc lamps in series are not nearly so 
generally employed in Europe as they are in America. Since the 
system of the Westinghouse Company led the way in this direction, 
numerous firms on the Continent have experimented with and per- 
fected such systems with suitably constructed lamps and systems of 
distribution. 

There are greater difficulties in the case of incandescent lamps 
in series, which would have the most chance of being generally 
introduced in Russia for reasons already stated. In this direction 
also the Westinghouse Company’s system has been considerably 
used by the Helios Company, whe employed it for lighting 
the North Sea Baltic Canal. The system consists of connecting 
choking coils as shunts to the incandescent lamps. When a lamp 
burns out, the main current passes through the choking coil, and 
the apparent resistance of the coil occasions the necessary drop in 
voltage. A modification of this system, recently suggested by Herr 
Alexander Rothert,* of Messrs. Lahmeyer and Co., which seems 
likely to prove still more useful under conditions like those in 
Russia, is to replace the choking coils by single transformers. 
When the secondary circuit of one of the transformers is broken 
through a lamp burning out, the whole line current acts as 
magnetising current in the primary, causing an opposing E.M.F. of 
self-induction 90deg. behind it in phase. The resultant of this 
Е.М.Е. and the primary pressures of the other transformers 
differs but little from the original pressure, and good regulation is 
thus effected. Comparing the two systems, the efficiency of the 
latter is slightly less than that of the former, with the same weight 
of iron and copper, i. e., at the same cost. On the other hand, the 
advantage that the lamps can be handled while the current is on is 
very great, as in Russia only unskilled labour can be obtained. 
Another advantage is that lamps or groups of lamps of any voltage 
can be employed, as this only alters the required ratio of 
transformation, 


THE ECONOMY AND UTILITY OF ELECTRICAL 
COOKING APPARATUS. | 


BY JOHN PRICE JACKSON, 

The tests of electrical cooking apparatus detailed in fhis Paper 
were made with the hope of obtaining a method of cooking that 
would be satisfactory with a minimum risk of fire. During the 
past winter a serious fire, which might readily have become disas- 
trous, occurred in one of the buildings of the college with which 
the writer is connected, caused by the use of an alcohol stove. As 
this institution is lighted and furnished with power by electricity, 
it was naturally felt that such a danger should be avoided, if possible, 
by the use of electrical appliances. It was also desired to find out 
whether at least a portion of the cooking in the women’s depart- 
ment of the college could not be done satisfactorily by electricity. 
To settle these points I procured from the American Electrical 
Heating Corporation, of Boston (through the courtesy of Mr. 
Sayles), the following pieces of apparatus. 


See the Elektrotechniache Zeitschrift, 1886, No. 10. 
+ A Paper presented at the fourteenth general meeting of the American 
Institute of Electrical Engineers, Eliot, Me., July 26-28, 1897. 


17 amperes respectively. 

Three stoves of 2, 4 and 5 amperes respectively. 
- Two flat-irons of 1:5 and 6 amperes capacity. 

. One broiler of 12 amperes capacity. 

The pressure used by these is 110 volts. The stoves are round 
discs of iron, on the under side of which the heating wires are 
imbedded in a non-conducting, non-combustible compound. The 
oven is a box, so thoroughly heat-insulated that the outside metal 
covering never reaches a temperature uncomfortable to the hand. 
The broiler is made of a corrugated metal surface, slightly tipped 
from the horizontal, with a drip-groove at the lower edge for catch- 
ing the meat juices. The flat-irons are similar in construction to 
the stoves, the larger one having a low-heat switch, which enables 
the operator to control the heat. In all these appliances the 
heating coils are so arranged that the energy is largely concentrated 
at useful points. They are also supplied with supports and cases 
which will not conduct heat. | 

The efficiencies of the two larger stoves were obtained by heating 
2lb. of water to the boiling point and measuring the power Puppe" 
by a calibrated wattmeter. The cooking vessels used were ordinary 
stewing pans, with the bases nearly the same size as the tops of the 
stoves. The efficiencies, considering the ratio between the amount 
of heat absorbed by the water and the amount received by the 
Stove, were for the larger, or No. 1, 48 9 per cent., and for the next 
size, No. 2, 43:1 per cent. These efliciencies could be. increased 
by having the pans made to fit the stoves exactly, and still further 
by carefully covering the pans, lids and exposed portions of the 
stoves with а non-conductor of heat. When it is desired to boil 
water, the best plan is to place an immersion ooil in a properly heat- 
insulated pot; such an arrangement should give an efficiency of 
from 90 to 100 per cent. We unluckily did not have such a ooil 
at our disposal. : 

It was impossible to measure the cooking efficiency of the oven, 
but as it was merely warm on the outside after putatoes or bread 
had been baked and ** done to a turn," the efficiency is high. In 
baking the current was turned on and the oven allowed to heat for 
five minutes before the articles to be cooked were placed within, 
and the current was turned off from 10 to 20 minutes before the 
baking was done, when the heat of the oven was sufficient to com- 
plete the operation. The broiler was manipulated in much the 
same manner, thus utilising the greatest possible amount of heat. 
This electrical apparatus was used in cooking most of the meals 
for a family of six for several weeks. The following table indicates 
the amount of cooking done for the first breakfast, dinner and 
supper respectively, and may be taken as a fair average of the 
whole period. All costs have been estimated on the basis of 10 
cents. per kilowatt hour, the average rate charged for residence 
electrical supply in a near-by town. The foods were not measured, 
as it was believed more desirablo to determine whether in a long 
period of cooking the apparatus would prove satisfactory in a family 
of given size. The largest stove is designated No. 1, the next size 
No. 2, the third size No. 3, the broiler в and the oven o. 


Breakfast. 

Time. | Utensils. Food. | Watts 
6.65 No, 1, on | Rolled oats ЕИ 
6.55 „ 2, оп Coffee 844 
7.45 „ 2, off | is -— 
7.45 | „ B, on Beef steak i 1,505 
7.55 » 1, off | is | 1,150 
805 „B, oft i p 

Kilowatt hours, 1:355. Cost, 15°55 cents. 
Dinner. 

10.25 No. O, on Beef, roast 

10.35 ott Potatoes | | . 1,610 

11.14 = Pie 

11.46 „ lon Asparagua | . 1,990 

12.05 „ O, off ae с 

12.05 „ 2, on Coffee 1,180 

12.11 „ B, on Toast for Asparagus 2,200 

12.29 „ 1, off У 1,855 

12.52 „ B, off ра 

12.52 „ 2. Off T 

Kilowatt hours, 2:98. Cost, 29:8 cents. 
Supper. 

4.59 | No. 1, on Cocoa | 650 
515 ' „ 2,0n° | Potato cakes | 1,010 
5.10 „ .B, on ! Omelet 2,100 
5.2 „ 2, oft 1.700 
5.26 „B, off a 
5.26 , 2, on si | 1150 
5.43 | „ 2, off | PU 640 
5.44 | 1, off | ds 


Kilowatt hours, 8:30, Cost, 6°39 cents. 
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Four pies can be baked in the oven at an expenditure of 0°62 
kilowatt hours and a cost of 6:2 cents or 2:05 cents per pie. Two 
large loaves of bread were baked with the current on the oven 
DOmin., at an expenditure of 1:22 kilowatt hours, a cost of 12°2 
cents or 6˙1 cents per loaf. Four rather small-sized loaves could 
have been as readily baked. Biscuits with about the same expendi- 
ture of energy as in the case of pies. The broiler utilised about 
the same amount of energy for all kinds of meat. The result of 
the whole series of meals was a cost for electricity of 131 cents per 
meal. The heating of water for washing the dishes took an addi- 
tlonal 0:35 of a kilowatt hour per meal, which raises the oost to 
16:6 cents per meal. 

To determine the relative cost of oooking with electricity and 
coal, the same foods were cooked on the No. 8 Othello coal stove 
ordinarily used by the family. The coal was carefully weighed. 
The results gave an average of 12:6lb. per meal, which at $5 per 
ton gives a cost of 3:15 cents per meal. The result shows the cost 
of cooking by coal about 19 per cent. of the cost of cooking by 
electricity. 

Ironing was done for the same household а number of times. 
The heavy articles were done with the large iron, while for fancy 
dresses and small articles the small iron was used. The average 
time taken was four hours, and the expenditure of energy in kilo- 
watt hours was 2:27. This made the cost of the ironing 227 cents. 
Ап equal number of tests was made using the coal range, the fuel 
being carefully weighed. For the same size wash, the ironing took 
five hours at a cost of 12:25 cents. This shows the cost of energy 
by the use of coal to be 54 per cent. of that by electricity. 

The results of the cooking tests seem to indicate that for the 
ordinary cooking of а family for the whole year the expense would 
be larger than would be ordinarily acceptable, notwithstanding the 
great advantages in other respects. However, in the following 
cases their utility should be great :— 


l. For light housekeeping, such as is practised in small city 
apartments, or in many large houses during the summer months, 
no other method presents so many desirable features. The dirt of 
coal and ashes, disagreeable gases and abnormal temperatures due 
to а coal stove are entirely obviated. For such housekeeping а 
disc stove using 500 or 600 watts and a broiler using about 1,200 
watts would be sufficient for a small family and would cost from 
‘$20 to $30. A tea-kettle or immersion coil might be added at а 
cost of from $6 to $10. А special pair of wires would of necessity 
have to be run into the cooking room from the house or apartment 
supply mains. The latter would ordinarily warrant the extra call 
that would be made upon them in this way. For similar purposes 
‘coal oil, gas or gasoline are frequently used, but with the inherent 
‘disadvantages of greater heat in the room, offensive odours, com- 
parative uncleanliness and danger. 


2. This form of cooking apparatus could be used with facility in 
boarding houses and restaurants for purposes which require an even 
temperature, such as is needed in baking griddle cakes, boiling 
eggs, &c. 

3. Where electricity is available, nothing could be more con- 
venient than a small electrical stove, requiring 300 or 400 watts, 
for the many uses to which at present the alcohol flame is put, such 
as the afternoon tea-kettle, chafing-dish, toaster, &c. This use of 
alcohol is most unsafe as regards danger from fire, and could well 
be discarded for electricity, which is absolutely safe when properly 
installed, as well as being more convenient and better in other 
respects. 

4. In the shop, the glue-pot, solder pot, brazing-iron, &c., can 
be heated advantageously by Qu and one of the most gratify- 
ing consequences of our experiments has been the decision to put 
such an equipment in our college shops. 

5. The test of the electrical flat-irons showed them more economical 
than the old form, when the saving of labour is taken into account. 
Not only is there a saving in time, but the severity of labour is 
much lessened. Our experience was that а laundress who had used 
an electrical iron would. be exceedingly unwilling to go back to the 
old form. 

Concerning the questions whether the use of electricity had 
proved satisfactory in its operations in the cooking tests described, 
the housekeeper in charge said : ** The instrumenta were excellent 
in every respect. We were able to cook more rapidly, to keep 
the heat at just the right point, and could readily prevent 
over-cooking or under-cooking. While we were using electricity 
every dish was perfect. When I think of these advantages, 
and of the cleanliness and convenience of the utensils, I sincerely 
hope that some of them at least may be retained in the house 
permanently." 

The general results of the tests were of such a nature that 
the writer is warranted in the belief that if central station 
managers would more pne introduce exhibition equipments of 
these domestio utensils a new call on their station capacity would 


develop, of which the larger proportion would be during the light» 
load periods, iso : : 


THE USE OF ELECTRIC HEATING IN THE 
MANUFACTURE OF HATS.* 


The application of electric heat to ironing machinery, for which 
gas is now being used as the heat agent, is most promising. 
Particularly where à power, low-temperature heating and lighting 
plant must of necessity be installed, the additional use of the 

ower plant for the generation of current to be utilised for such 
heating effects is sure to result most satisfactorily. Ironing 
machinery is not limited in its application to laundry purposes. 
Another field in which such apparatus forms an important element 
in the manufacturing process is the hat-making industry. In the 
manufacture, for instance, of felt hats, after the loose fur has been 
first well fibred, moulded into felt cloth of suitable form, shrunk, 
sized, dyed and formed, the still embryotic hat must be put through 
various ironing processes to give it its finishing touches. For this 

urpose hand and power gas-heated machinery has been and is, 
ing used. Such direct-heated ironing machines certainly have 
advantages over the old-fashioned radiating heating methods, in 
which the iron is heated from some exterior source. There can be 
no question that electricity for this particular purpose far surpasses 
gas in many respects. 

The excellent results obtained with electrically heated laundry 
iron machinery led the firm of Budish and Yudizky, soft-fur hat 
manufacturers, Newark, N.J., to adopt electrically heated ironing 
appliances in their new factory, where this apparatus has now been 
in operation for some months. As far as the application of electricity 
for heating purposes in hat manufacture is concerned, this is prob- 
ably the pioneer plant, involving the use of new and especially 
designed devices, which were developed by Mr. W. S. Hadaway, 
Jun. The building is a three-story structure. On the lower floors 
are located various power-driven machines used in the manufactur- 
ing process before the hat reaches the ironing machines, which are 
located on the top floor. In the rear wing of the building a power 
plant is situated, consisting of two Lyon fire-tube boilers, and a 
100 н.р. Wright engine, which furnishes power throughout the 
factory by means of belt transmission. To the countershaft of the 
engine an old-style 20 kilowatt bipolar horse-shoe type of Edison 

enerator is belted and generating 110 volts. Two lines extend 

rom suitable switching devices adjacent to the dynamo, one con- 
nected to between 80 to 100 16-c.p. incandescent, and several are 
lamps used for illumination, and the other extending to the ironing 
machinery on the top floor. The power plant was laid out prior to 
the adoption of electric heating ; its general arrangement, therefore, 
is not such as to give the most economical results. Even with the 
somewhat crude arrangement, whose first cost was comparatively 
small, most excellent results have been obtained. 

The electric heating installation consists of hand and machine 
ironing appliances and a number of small circularstoves. The en- 
tire equipment includes over a dozen hand sad-irons and small 
round stoves, and seven automatic hat-crown ironing machines. 
The power machines are arranged in a row in the centre of the 
room, while the hand-ironing appliances and stoves are on benches 
on the side walls on each side of the power ironing machine. 
The automatic hat-crown ironing machines are used to iron the 
crowns of unfinished hats, which are placed upon a form on a 
revolving shaft whereby the hat is slowly rotated. The heated 
iron is then placed on the hat, nearest the brim, and is auto- 
matically moved towards the centre of the crown as the hat 
revolves beneath. On reaching this position the heated iron 
automatically drops. In applying electrical heat to these machines 
no change was made in the machine proper; the gas-heated iron 
was simply detached, and in its place the electrically-heated iron- 
ing block was fitted. The many advantages due to electrically- 
heated blocks for this purpose will be readily apparent when it 
understood that a very even and steady temperature is required, 
which must be capable of regulation. With the gas-heated iron- 
ing blocks, the dropping of the iron after reaching the centre of 
the crown frequently caused a draught in the interior of the 
ironing block, which extinguished the gas flame. Each machine 
is supplied from a tap from the main conductors through a cut- 
out and switch, the ironing block being connected by a flexible 
cable. The hand-irons are very massive, weighing, approximately, 
201. each. The stoves are used for heating dampening pads. 
The conductors are brought out to a flexible cable, which extends 
directly from each iron to a switch on the side wall, which is 
in turn connected through a cut-out to the main conductors. In 
placing the heating conductors on the interior of these кра 
devices a some what new method has been used, which is origin 
with Mr. Hadaway. The conductor, in the form of a long coil, is 
placed spirally into the ironing block, which is of conical form, with 
an enamelled interior surface. Wedges are then placed inside the 
coiled spiral of the heating conductor, which press it outward 
against the enamelled inner surface of the ironing block, In this 


* Abatract of an article appearing in the Electrical World of New York, 


— 


way a large amount of conductor is used in a comparatively small 
space, almost all of whioh is brought into intimate contact with the 
part to be heated. 

Something regarding the actual current consumption and 
economy of these heating appliances may be of interest. The 
ironing blocks of the automatic machines take about 400 watts; the 
sad-irons and stoves take about 450 watts. With the old-style gas- 
heated apparatus in place of the electrical appliances now installed, 
and for illuminating purposes, the gas bills amounted to about $40 
per month for the entire factory. The present consumption of 
electrical current for all the appliances in use, including lights, 
amounts to about 10 n.r. With the power plant at present 
installed a horse-power hour is generated with about 6lb. of coal. 
The labour and other items of expense connected with the steam- 
plant need not be included, owing to the fact that this would be 
essential in either case. On this basis it has been found that the 
same machinery previously heated by gas and the illumination of 
the factory does not necessitate an expenditure of more than about 
one-half of that previously expended for gas. Making due allow- 
ances for the character of the steam plant, it will readily be seen 
that far more economical results could be obtained where 
everything is installed to work on the most economical basis, and 
with the direct purpose of electric power, heating and lighting in 
view. With such excellent results it is to be hoped that future 
installations of a similar nature will be made. 


————— eee 


CORRESPONDENCE, 


—— 
THE INSTITUTION'S STANDARD OF COPPER 
CONDUCTIVITY. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: In the “ Wiring Rules of the Institution of Electrical 
Engineers," published in your last issue, the standard of copper 
conductivity adopted is that the resistance of a copper wire 
weighing 100 grains, 100in. long, should be 0:1516 ohms at 
60°F. This, when put into the rational units, is equivalent 
to:—1 metre 1 gramme has a resistance of 0:1519 international 
ohms at 15°С. 

I think it is well that the publie should know that this 
corresponds {о Matthiessen’s hard copper standard, and that 
good soft copper ought, when compared with it, to come out 
at about 102 per cent. conductivity. % 

Matthiessen’s sv/t copper had a resistance of about 0:1500 
international ohms for 1 metre 1 gramme. This last, when 
the density is 8:90, is the standard given by M. Hospitalier, 
and is also that adopted in 1887 by the National Electric Light 
Association in America. 

It seemsa pity, therefore, that the Institution of Electrical 
Engineers, when authorising the perpetuation of an arbitrary 
standard, should not have chosen the “ soft ” standard, and so 
have avoided the absurdity of ordinary pure soft copper coming 
out at 102 per cent.— Yours, &c., ALBERT CAMPBELL. 


Ballynagard House, Londonderry, Aug. 14, 1897. 


THE TELEPHONE SYSTEM OF THE UNITED 


KINGDOM. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sims: In your past issue Mr. Raphael describes and illustrates 
the operator's breast transmitter as now extensively used by 
the National Telephone Company, the Post Office, The 
Telephone Girl" Company, &c., but without mentioning that 
the apparatus was designed for, and first employed in, the late 
Mutual Telephone Company's switch-rooms at Manchester and 
Bolton. Such, however, is the fact, the first instruments 
having being made in conformity with instructions personally 
given by myself to Messrs. Ericsson and Co. The Mutual 
Company was using them exclusively months before the 
National Company tried them experimentally. 

The winding of the transmitter induction coil (incorrectly 
called a translator in the article) was also introduccd by mo 
and first used by the Mutual Company (sce Preece and 
Stubbs, p. 804). It is, however, news that the object of the 
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winding is, as stated by Mr. Raphael, “to avoid shunting too 

much current away from the transmitter to the line." 

— Yours, &c., А. R. Bexnerr. 
Aug. 18, 1897. 


[Concerning the last sentence in Mr. Bennett’s letter, I 
must confess that my explanation of the raison d'étre of the 
differential induction coil (which I must insist is a form of 
translator) in the operator’s set of instruments is neither so 
clear nor so accurately worded as it should be, but Mr. 
Bennett has certainly succeeded in making it still less clear by 
quoting only part of a sentence without giving its context.— 
THe WRITER OF THE ARTICLE. | 


. LEGAL INTELLIGENCE. 


Epstein Blectric Accumulator Company (Limited). 


In the Vacation Court, on Wednesday, Mr. Justice Byrne had before him 
a petition by the Company for a winding-up order. The Company was 
incor porated in 1891, and its share capital was fully paid up. Considerable 
liabilities bad been incurred, which it was unable to meet, aud £445 was 
due for arrears of rent, in respect of which the landlord had put in а 
distress. The debenture debt amounted to £18,000, and a receiver and 
manager had been appointed in a debenture-holder's action. 

His Lordship made the usual order for winding up compulsorily. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 


» The following New Books and Editions can be obtained of the Booksellers 
or direet from the Publishing Offices, 1, 2 and 3, Salisbury-eourt, Fleet- 
strect, London — 


SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK is NOW READY. Price 7s. 6d.; post free, 8s. 3d ; abroad, 9s. 
About 1,300 pages. 


“Тнк POTENTIOMETER AND ITs Арјомств”: A Universal System of 
Electrical Measurement. —By W. C. Fisher. Fully illustrated. |. Now rcad y. 
Digest post free. 

“LOCALISATION OF Fautts IN ELxOrRIO Licht Marns,.”—By Е. С. 
Raphael. Price 5s., post free; abroad, 5з, 6d. Now ready. Prospectus 
on application. 

‘ SUBMARINE CABLE-LAYING AND REPAIRING."—By H. D. Wilkinson, 
M.I.E.E., &c., fully illustrated; price 12s. 6d. Now ready. 

‘THe ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
12s. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

“Тнк ART OF ELECTROLYTIC SEPARATION oF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s, 6d., post free. 

t THE INCANDESCENT LAMP AND ITS MANUFACTURE.”—Thiz book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 

4% ErkgoTRO-CHEMISTRY."—DBy Dr. G. Gore. Third Edition now ready 
Price 2s., post free. 

"PRACTICAL Notes FOR ELECTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and Н. D. Wilkinson. Price 6s. 6d., post free. 

* ELROTRO Lamps AND ELxCTRIO LIGHTING,” by Prof. J. A. Fleming 
M. A., D. Sc., F. R. S., is now ready. The book is handsomely bound, an 
full of original illustrations, designs, initials, &o. Price 78. 6d., post free. 

«Мотгув POWER AND GEARING FOR ELEOTRICAL MAGCHINERY."—B 
E. Tremlett Carter, C.E., M.I.E.E. Now ready. Price 12s. 6d., post 
free; abroad, 13s. 64. Prospectus post free. | 

LABORATORY Notes AND FonMs. —With the above title we have ready а 
set of 40 El«mentary and Advanced Exercises for use in Electrical Engi- 
neering classes. New Edition now ready. These have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5e. fd. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth ca. e, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 
A full prospectus sent post free. 

* ELgoTRIO Motive POWER."—A. new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. 'The book is well 
printed, on good paper, and contains 230 illustrations, Price 10s, 6d., 
post free; abroad, 118, | 
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“Tur Work or Hertz.”—By.Dr. O. J. Lodge, with many original 
ilustrations. Price 2s. 6d. net. 


"ELECTRICAL ENGINEERING FORMULAE," a pocket-book, by Messrs. W. 
Seipel and H. M. Kil i 


gour, is now ready ; price 7s. 6d. ; by post, 7s. 9d. ; 
abroad, 8s. A fine large paper edition with wide margins can be supplied, 
price 12s. 6d. ; post free, 13s. ; abroad, 138. 6d. 

‹« Тие Sream ENGINE INDICATOR AND INDICATOR DrAGRAMS."—Ed.ted 
and enlarged by W. Worby Beaumont. Price 33. 6d., poet free. 

‘“ DRUM ABMATURES AND Соммотлтокз,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

“THe MANUFACTURE OF ELECTRIC LicHT CARBONS." — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

‘©THE ELECTRIC ARC."—By Mrs. Ayrton. In the Press. 


‘“SELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J Elton 
Young. In the Press. 


„THE BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH, 1896-97.” 
A valuable, up-to-date compilation, will be ready at the end of September. 
See advertisement elsewhere, | | 


“The Electrician" Electrical Trades’ Directory and Hand- 
book.—The Publisher of this well-known Blue-Book for the 
electrical trades desires to contradict а rumour which he learns is 
in circulation that the issue of this work is to be discontinued. 
From an advertisement elsewhere it will be seen that a reward of 
£10 is offered to anyone furnishing information which will lead to 
the conviction of those guilty of circulating this false and malicious 
report. The Directory and Handbook for 1898 is already in course of 
pre tion, and the work will, as usual, be published at the end 
of January. Many new features of interest to the trade will be 
introduced. 


Tenders Invited.—From our advertisement columns it will be 
seen that the Electric Light Committee of the Salford Corporation 
require tenders for high-tension service cable and alternating-current 
transformers. Specifications, Co., may be obtained from the 
electrical engineer, Walness-road, Broughton, and tenders, addressed 
to the Chairman of the Electric Light Committee, must be sent in 
to the town clerk (Mr. Samuel Brown), Town Hall, Salford, by 
10 a.m. on Friday, the 27th inst. 


——— The Corporation of Sunderland invite tenders for the 
supplyof a steam feed-pump. Specifications and forms of'tender may 
be obtained from the borough electrical engineer (Mr. John F. C. 
Snell), Dunning-street. Tenders, addressed to the Chairman of tlre 
Highways Committee, must be sent in to the town clerk (Mr. 
Francis М. Bowey), Town Hall, Sunderland, by noon of Friday, 
the 27th inst. Further particulars appear in our advertisement 
columns. 

The Belfast Harbour Commissioners invite tenders for 
the supply of some electric lighting plant, including two dynamos, 
a switchboard, 100 arc lamps, 100 tubular masts, 100 isolating 
switches, mains and junction-boxes. Tenders to the Secretary 
(Mr. W. A. Currie), Harbour Offices, Belfast, by 23rd inst. 


———— The Corporation of the Borough of Derby invite tenders 
for the supply of one alternating-current dynamo and engine, and 
one continuous current dynamo to an engine at present installed. 
0 to Mr. H. F. Gadsby, Town Clerk, Town Hall, Derby, by 
30th inst. 


— The Barking District Council require tenders for elec- 
tric lighting plant. Tenders, addressed to the Chairman of the 
Council, must be lodged at the Council offices, Barking, by Sept. 21. 

The Electric Lighting Committee of the Huddersfield 
Corporation invite tenders for the construction of the seatings of 
two Lancashire boilers, foundations for generating plant, additions 
to п &c. Tenders to the Town Clerk (Mr. F. C. Lloyd) by the 
23rd inst. 


— — Tenders are invited for the extension of the electricity 
station of the Kingston-upon-Thames Corporation. Tenders to 
the Town Clerk by 26th inst. 


————— The Blackburn Town Council invite tenders for the 
extension of the electricity station buildings. Tenders to the Town 
Clerk by the 26th inst. 


| The Burnley Town Council require tenders for a light- 
ning conductor in connection with the chimney at the Health 
Depót. Tenders to Town Clerk, Town Hall, Burnley, by 21st inst. 


— —— The Great Indian Peninsular Railway Company require 
tenders for various stores, inoluding telegraph stay rods, wire, &c. 
Tenders to the Secretary, 48, Copthall-avenue, E. C. | 


Tenders are invited by the Municipal Authorities of 
Villanueva de la Serena for the concession for the electric lighting 
of the town for fivo years. Tenders to El Secretario del Ayunta- 
miento de Villanueva de la Serena ( Badajoz), Spain. 


——— The French Post and Telegraph authorities invite 
tenders for the supply of 1,135 tons of bronze wire, 56,000 copper 
supports and 400,000 porcelain insulators. Tenders to Le Secre- 
tariat d'Etat des Postes et des Télégraphes, 103, Rue de Grenelle, 
Paris, by Sept. 2, 


Tenders Invited. The Prefect of the Seine invites tenders for the 
contract for ап electric lighting installation in the abattoir on the left 
bank of the Seine, at an estimated cost of £4,076. Tenders to M. le 
Préfet de la Seine, Tribunal de Commerce, Paris, by Sept. 4. 


Schemes Invited.— Extension of Time.—The time for sending in 
schemes for the electric lighting of Ludlow has been extended to 
Oct. 1. 


Tenders Accepted.—The tender of Mr. John Spencer has been 
accepted by the Sunderland Corporation for the supply of com- 
bined arc lamp and trolley per and that of Messrs, Crompton 
and Co.'s tender for the supply of arclamps and accessories. 


— — The Walsall Town Council have accepted the tender of 
Messrs. G. E. Belliss and Co., of Birmingham, for supplying and 
üxing а condensing plant at the generating station for 2795. 


———— The Hackney Guardians have accepted the tender of 
Mr. J. O. Grant for providing a fire-alarm system at the Union 
Schools, Brentwood, at £44, the annual cost of maintenance 
being £3. 

——— The Bridgnorth Town Council have accepted the tender 
of the Walsall Electrical Company for putting the fire station in 
electrical communication with the residences of the firemen at 
E50. 3s. 


For Disposal.—From our advertisement columns it will be seen 
that the receiver for the debenture-holders of the Electrical 
Manufacturers (Limited) (in liquidation) is prepared to receive 
tenders for the purchase of the stock-in-trade and furniture of the 
Company. Particulars and conditions of sale, &., can be obtained 
on application at 223, Upper Thames-street, E. C. Tenders to the 
receiver by Sept. 3. 

Appointments.—Mr. David McFarlane McLeod, switchboard 
attendant at the Edinburgh electricity station, has been appointed 
charge engineer at the Aberdeen electricity works. 


Mr. Stanley Dunkerley, Demonstrator in Mechanism 
and Applied Mechanics in the Engineering Laboratory of the Cam- 
bridge University, has been appointed Professor of Applied 
Mechanics at the Royal Naval College, Greenwich. 


Appointments Vacant.—An instructor in electrical engineering 
and telegraphy is required for the Ceylon Technical College. The 
engagement is to be for a term of three years at а salary of 4,200 
rupees per annum. Further particulars are given in our advertise- 
ment columns. Applications must be sent in to the Crown Agents 
for the Colonies, Downing-street, London, S. W., by Sept. 10. 


The Urban Council for the district of Ilford (Essex), 
who are considering the advisability of erecting electricity 
supply works, invite proposals from electrical engineers. Some 
additional information is given in our advertisement columns, and 
further particulars can be obtained on application to the Clerk to 
Council (Mr. John W. Benton), Council Offices, Ilford. 


The Technical Instruction Committee of the Hands- 
worth (Staffs.) District Council require a science master (chemistry 
and physics). Commencing salary, £175 per annum. Applications 
to Mr. H. Ward, Council House, Soho-road, Handsworth, by 
25th inst. 


The Darlington Town Council invite applications for 
the position of director of studies and organising secretary for their 
technical college. Salary £200. Applications to the town clerk 
(Mr. S. T. Steavenson) by the 27th inst. 

Business Notice.— Le Carbone send us particulars and prices of 
the Bordeaux dynamo brushes, and notify that they have been 
аррош sole agents for the United Kingdom and Colonies for 
this brush. 


New Factory.—A new factory for the Incandescent Electric 
Lamp Company is being built at Brook-green, Hammersmith, to the 
designs of Mr. J. W. Stevens. 


Bankruptcies.—The first meeting of creditors in the failure of 
Frederick Griffin, described as an electrical engineer, late of 
Clarges-street, London, W., took place at the London Bankruptcy 
Court last week. In the early part of 1895 debtor started in busi- 
ness with a Mr. F. L. Benson as electrical engineers ; premises were 
taken at Clarges-street with & view to manufacturing and working 
a patent relating to storage batteries, and arrangements were made 
for money to be advanced by a syndicate to work the concern with 
а view to the ultimate formation of a company. The prescribed 
time expired before any definite result was arrived at, and debtor 
subsequently transferred his interest to his partner, and became 
a cycle agent, to losses in connection with which business he chiefly 
attributes his failure. The accounts showed liabilities £1,769, and 
after deducting preferential claims, available assets of £71. Official 
Receiver acts. | 

—— —— The adjourned meeting of the creditors of William 
Marshall, described as a mining and electrical engineer, of 16, 
Tokenhouse-yard, E.C., took place last week.  Debtor started in 
business in January, 1895, with about £1,500 capital, and attributes 
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his failure to pressure by creditors, losses in connection with the 
City of Mexico Tramways Company, and the acceptance of shares 
instead of cash from the London Electrical Omnibus Company, and 
inability to realise such shares owing to the omnibuses not run- 
ning within the time expected. The accounts showed liabilities 
£12,945. 178. 6d., of which £5,480. 17s. 6d. was expected to rank, 
and assets estimated to produce £47,959. 15s. The deficiency 
account showed that on July 7, 1896, assets exceeded liabilities by 
£48,620, but since that time debtor had incurred losses, including 
depreciation in the value of two electric cars, £950. The Assistant 
Receiver (Mr. Howell) stated that accounts had not been lodged 
with him sufficiently early to enable him to distribute the usual 
summary with his observations among the creditors. The debtor 
asked for an adjournment to enable him to make a proposal. He 
was in negotiation for the sale of certain shares, and if the arrange- 
ment was carried out a sum would be realised sufficient to pay the 
debts in full. The meeting was adjourned to Sept. 8. 


Bankruptcy.—The first meeting of creditors of A. Bagshawe, engi- 
neer, trading as Bagshawe Bros. and Co., at 44, Upper Thames-street, 
late 159, Queen Victoria-street, was held at the London Bank- 
ruptcy Court last week. Accounts showed liabilities £31,789, 
assets £31,611. Debtor contended he was not insolvent, and 
attributed his failure to pressure by creditors. Resolutions were 
passed for bankruptcy. Mr. G. G. Poppleton, 164, Aldersgate- 
street, E.C., was appointed trustee with a committee of inspection. 


Deed of Arrangement.—Messrs. William Rudd and Albert E. 
Broom, electrical engineers and ironmongers, 130, Earl's Court- 
road, and 2, Spear-mews, Earl's Court.road, London, S. W., have 
executed a deed of assignment, with à view to paying а composi- 
tion of 12s. Gd. in five quarterly instalments. Mr. R. J. Ward, 
2, Clement’s Inn-buildings, Strand, W.C., has been appointed 
‘trustee. The liabilities amount to £2,962. 2s., and the assets to 
£2,450. The creditors include: Tonks (Limited), £48; E. L. 
Price and Co., £46 ; Croggon and Co., £33; Gaskell and Grocott, 
Longport, E22; A. Emanuel and Sons, £18; Benham and Froud, 
‘£17; Falk, Stadelmann and Co., £17; J. and W. В. Smith, 
£13; J. and G. Odhams, £11; Julius Sax and Co., £10. 


Enamel Rheostats.—The Ward-Leonard Electric Company have 
sent us their ninth catalogue of Carpenter enamel rheostats. The 
principle of these rheostats is that the wires are surrounded by an 
enamel, which insulates them electrically from the supporting 
plate, while it conducts the heat to the plate, which offers a large 
radiating surface. Prices are quoted for field, motor-starting, 
automatic rheostats, ventilating fan-speed regulators, theatre 
dimmers, reversing controllers, &c. The Company inform us that 
these appliances may be obtained in this country, and Messrs. S. 
Bergmann and Co., of Berlin, are their continental agents. 


Westinghouse Engines.— We have received from Messrs. Alley 
and MacLellan a catalogue of their Westinghouse engines. The 
catalogue, which is well printed and well illustrated, describes 
these well-known engines, particularly insisting on advantages 
such as complete interchangeability of parts, ease of repairs and 
renewals, noiseless running, small amount of attention required, 
compactness, &c. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Aug. 11 to 
Aug. 17, with the ports of destination: 

Aden — 850 (telegraph material). Argentina—Buenos Ayres, £125. 
Australasia— Adelaide, £126 ; Auckland, £41; Brisbane, £438 (telegraph 
material); Christchurch, £19 ; Melbourne, £1,536 (telegraph material); 
Napier, £28 ; Newcastle, £18 ; Sydney, £381 (including £106 telegraph 
material) ; Wellington, £407. Canada—Montreal, £285 (including £244 
telegraph material. Ceylon—Colombo, £21. Chilt—Santiago, £28 (tele- 
graph material); Valparaiso, £63 (telegraph material) China—-Saigon, 
£50 ; Shanghai, £6,827 (telegraph cable). Colombia—Santos, £916 (tele- 
graph material. Denmark — Copenhagen, £88. Ecuador —Limon, £50. 
Egypt — Alexandria, £238 (telegraph material). France — Boulogne, £32. 
Germany Cologne, £25 ; Hamburg, £145. Gibraltar, £1,525. Holland— 
Flushing, £78 ; Rotterdam, £25 (telegraph wire). Jndia—Bombay, £589 
(including £438 telegraph material); Calcutta, £326. Jtaly—Genoa, £8. 
Japan—Yokohama, £1,158. Malta, £85. Norway—Christiana, £23. 
Russia—St. Petersburg, £98 (telegraph cable). South Africa—Cape Town, 
£1,358 ; Durban, £39 ; East London, £39; Port Elizabeth, £29. Straits 
Settlements—Singapore, £5. Sweden—Malmo, £27 (telegraph material) ; 
Stockholm, £15 (telegraph wires). Total £17,244, against £24,600 in the 
corresponding week last year (Aug. 12 to Aug. 18). 


Catalogues.—The Southgate Engineering Company forward 
well-illustrated catalogues of overhead travellers, steam and hand 
cranes, winches, &c., and also of various types of lathes, shaping, 
planing, punching and shearing machines. 


Messrs. Croggon and Со. send us an illustrated 
catalogue and price list of electric bells, indicators, batteries, 
telephones and electric light supplies, lamps, switches, cables and 
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wood casings, «с. Тһе cftalogue is divided into two 
sectiofis, an index being provided to'éach. 


Aberdeen.—The lighting inspector (Mr. Lewis Anderson) has 
presented to the Watching and Lighting Committee his report on 
the lighting of Union-street. At present the portion of the street 
between the top of Castle-street and Union Bridge is illuminated by 
means of arc lamps placed alternately on each side, but Mr. 
Anderson thinks these lamps are too far apart and the positions 
should be readjusted. The cost of supplying and erecting 26 
additional lamps for the purpose would be £600, and if overhead 
wires are erected £1,124. The Committee have deferred their final 
decision pending inquiry as to the difference between the cost of 
electric and gas lighting. 


Brazil.— According to the South American Jowrnal there is likely 
to be a good demand for electric lighting machinery, &c., from this 
country in the near future, as several towns (including San Carlos 
do Pinhal, Rio Claro, Araraquera, Pirassunungua, Lemo, Descal- 
vado, Brotas and Porto Ferreira) are contemplating the erection 
of electricity supply or gas works. 


Bristol.—In order to meet the demand for current in the 
eastern part of the city, the Electrical Committee have decided to 
extend the electric light mains along Broad Plain and Stapleton-road. 


Cork.—The Board of Trade have sanctioned the transfer of the 
Council’s Provisional Order to the Cork Electric Tramways and 
Lighting Company. 


Coventry.—The report of the Electric Lighting . Committee 
recommending an extension of the electricity supply works at an 
estimated cost of £37,900 came up again for discussion at the 
meeting of the Council on Tuesday. Mr. Bond moved that the 
report be referred back in order that a modified scheme might 
be presented. Mr. James considered the proposal extravagant, 
and thought the commission to a consulting engineer could have 
been avoided, as their borough electrical engineer was, he thought, 
quite capable of carrying out the extensions. The chief attack, 
however, came from Alderman Andrews (Chairman of the Gas 
Committee), who asserted that other towns’ experiences showed 
а mo of losses. Eventually the motion to refer back was 
carried. 


Darwen:—The Electric Lighting Committee recommend the 
Town Council to appoint а borough electrical engineer, at a salary 
of £200 per annum. 


Electric Traction in Kent.—In reference to the proposal to 
construct an electricrailway through Strood, Rochester and Chatham 
to Luton, and from Chatham through Old and New Brompton to 
Gillingham Church, Mr. Fraser, one of the promoters of the 
scheme, waited upon the Gillingham District Council at their last 
meeting, and submitted plans and particulars. The capital expen- 
diture is estimated at between £80,000 and £100,000. The over- 
head trolley system is to be adopted, and the gauge will be 3ft. Gin. 
The Gillingham Council have decided to support the project, and 
as the Rochester and Chatham Councils are also favourably disposed 
towards it it is probable that the promoters will be successful in 
launching their scheme. 


Exhibition.—At Messrs, Cordingley and Co.’s forthcoming 
Exhibition at the Royal Agricultural Hall, which opens on Monday 
next, there will be, in addition to the usual exhibits of laundry 
machinery, а show of motor-cars, including specimens of electri- 
cally-driven, steam, gas and petroleum cars and vans. Specimens 
of electrically-propelled cabs will, it is stated, be shown for the 
first time on exhibition. 


Exhibition Lighting.—The Chemists’ Exhibition, now being 
held at Covent Garden, London, is brilliantly illuminated by 
12 Davy alternating arc lamps and between two and three hundred 
incandescents. The installation work has been carried out by 
Messrs. F. A. Glover and Co. 


Fremantle (West Australia).—The Municipal Council recently 
invited schemes for the construction of street tramways in the 
town, but only one tender was sent in. The Williamson Engineer- 
ing Company submitted particulara for the construction of a system 
of tramways on the overhead trolley system ; but, before arriving 
at a decision, the Council propose to obtain particulars of the Perth 
tramway scheme. 

Glasgow.—At the meeting of the Telephone Service Committee 
of the Corporation on Wednesday it was reported that the Treasury 
had appointed Sheriff Jameson to hold an enquiry into the com- 
plaints regarding the telephone exchange system in Glasgow. The 
enquiry will cover the questions of the efficiency and adequacy of 
the service, the subscription price and the expediency of granting 
a licence to the Corporation to establish an independent telephone 
system. The Committee have made arrangements to be present at 
the enquiry, and have prepared a mass of evidence in support of 
their case. The Electricity Committee have now selected two 
new sites, one a plot of ground near Eglinton Toll, in the southern 
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district, and another near Phoenix Park, in the north-western part 
of the city, to serve as sites for new electricity generating stations. 


Harrogate.—The Town Council have now decided to apply to 
the Local Government Board for sanction to borrow a further 
£16,500 for electric lighting purposes. Of the proposed loan 
£3,000 will be utilised in the extension of street lighting. 


House of Commons.—The Birmingham Daily Post states that it 
is proposed to complete the electric light installation at the House 
of Commons during the recess. This step has been decided upon 
in order to enable the resident engineer (Mr. Prim) to complete 
his scheme before he retires next year. 


Gourock.—The Police Commission have decided to apply to the 
Board of Trade for a Provisional Order. There is some talk of 
ere&ting electricity supply works in conjunction with the Gourock 
and Port Glasgow Police Commissioners, and a joint committee 
from these three bodies has been appointed to consider and report 
upon the matter, with authority to consult an electrical expert if 
necessary. | 

Jamaica.—At a recent meeting of the Privy Council of the 
Government of Jamaica, two applications were received in response 
to the recent invitation to submit proposals for the construction of 
electric tramways in Kingston ud the vicinity. The West India 
Electric Company offered to construct about 20 miles of tramway 
and to allow 4 per cent. on the net profits. The proposals of the 
Jamaica Electric Tramway Company included the construction of 
about 17 miles of line. The schedule of fares of both companies 
was practically the same. The Council's decision has not yet been 
announced. | | | 


Johannesburg (S. A. R.). The Johannesburg City and Suburban 
Tramway Company have now petitioned the Government to be 
allowed to extend their tramway system to the suburbs. "The Raad 
recently refused to ratify the Lombaard electric tramway conces- 
sion, and as local opinion seems to favour the existing company, 
it is probable that the present application will be successful. 


Kingswood (Bristol)—On the recommendation of the Lightin 
Committee the District Council have decided to considerably exten 
their lighting area, and several additional streets are to be lighted 
electrically. 


Liverpool United Gas Light Company (Limited).—At the 
annual meeting of this Company, on Tuesday, the Chairman, in 
moving the adoption of the report and accounts, said that, in spite 
of all the opposition of the electric light, last year had been a 
record one as regarded the quantity of gas manufactured and sold. 
They had always recognised electricity as a formidable opponent, 
but, although they had often been warned that it was going to 
extinguish them, the demand for gas was still increasing. 


Llandrindod Wells.—The electric lighting of the streets was 
inaugurated on Monday. Current is supplied by the Llandrindod 
Wells Electric Light and Power Company. About 70 incandescents 
are used for public lighting. 

Manchester.— Following upon their decision to substitute elec- 
tric for horse traction on the local tramways in the event of any 
change in the motive power being made, the Special Tramways 
Committee have now decided to recommend the City Council to 
themselves undertake the working of the tramways, instead of 
renewing the lease of the present company. 


Newcastle-on-Tyne.—A Local Government Board inquiry was 
held here last week by Mr. W. О. E. Meade King, M. I. C. E., into the 
application of the Town Council to borrow, amongst other sums, 
£2,300 for the electric lighting of the Town Hall. 


Newington (London).—The consulting engineers to the Vestry 
(Messrs. Kincaid, Waller and Manville) have been instructed to 
prepare detailed plans and specifications of an electric lighting 
scheme for the district, во as to enable the Vestry to consider the 
question of putting their Provisional Order into force immediately 
after the recess. 

Portsmouth. —The Electric Light Committee have decided not 
to connect any more lamps to the mains until the additional plant 
and machinery have been delivered. The Committee anticipate 
us delay in the execution of their orders, owing to the engineers' 
strike. 

Provisional Orders,— The Aldershot District Council have 
resolved to retain the electric lighting powers in their own hands, 
and have consequently decided to apply for a Provisional Order. 
The Hove Electric Lighting Company intimate that they intend to 
apply for a Provisional Order for the Aldringham district. Owing 
to the receipt of a letter asking for sanction to an application for a 
Provisional Order, the Banbury Town Council have instructed their 
Town Clerk to ascertain the cost of obtaining an Order. The 
South Staffordshire Blast Furnace Power Syndicate have intimated 
to the Hales Owen District Council that they intend to apply for а 
Provisional Order to supply electric current in the district. The 
Council do not intend to take any action in the matter. The 
General Purposes Committee of the Prestwich District Council 
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reported at the last meeting that they had decided to apply for 
electric lighting powers for the district, and also that communica- 
tions had been received from two companies asking for consent to 
suggested applications. The matter will be discussed at the next 
meeting of the Council. The Reddish Town Council have intimated 
that they will oppose the proposed application for a Provisional 
Order for the district by the Reddish Electric Lighting Company, 
A resolution in favour of obtaining a Provisional Order for 
Smethwick has been passed by the District Council. The Town 
Clerk has been instructed to call a special meeting of the Totnes 
Town Council to consider the advisability of applying for a Pro- 
visional Order to supply current for lighting and power purposes 
within the borough. 


Shrewsbury.—The Town Council have received a communica- 
tion from Messrs. Millward and Co., of Birmingham, relative to 
the question of tramways on the overhead trolley system. 
The Parliamentary and Estates Committee are considering the 
proposal. 


Taunton.—The last report from the borough electrical engineer 
(Mr. Н. W. Couzens) states that the equivalent of 220 8.c.p. lamps 
was added to the number of Jamps connected to the mains during 
the last quirter, and there is good prospect of a much larger 
number being connected during the coming autumn. The Electric 
Lighting Extension Syndicate have already wired a few houses on 
the prepayment system, but work has been delayed owing to the 
reconstruction of their undertaking. 


Telegraphing to Klondyke.— Reuter states the United States 
Government is considering proposals made by the Canadian (tovern- 
ment for the establishment of telegraphic communication with 
Klondyke from the furthest point on the Lynn Canal which vessels 
are able to reach during the winter. 


Teneriffe.—The concession for the construction of an electric 
tramway to connect Santa Cruz with La Laguna (a distance of about 
five miles) has at length been granted, and construction work will 
shortly be commenced. 


The Engineering Dispute.—A circular has been issued by 
Messrs. Crompton and Co. to those of their workmen who are 
locked out or on strike. The circular points out that some three 
years ago the Chelmsford works employés were wholly non-society 
men, but that by tortuous methods the Amalgamated Society of 
Engineers have succeeded in undermining the loyalty of some of 
the firm's men. That this policy will in no way induce Measrs. 
Crompton and Co. to employ society workmen is pretty clearly 
indicated. It is pointed out that it is the wish of the firm to have 
nothing whatever to do with members of the Amalgamated Society 
of Engineers. Whatever may be the result of the present dispute 
between that society and the Federation of Employers, Messrs. 
Crompton and Co. will not knowingly keep in their employment 
now or hereafter any member of the Amalgamated Society or any 
other trade society. The circular says that Messrs. Crompton and 
Co. have no quarrel whatever with their non-society workmen, and 
that they are fully determined to fill their shops with non-union 
men. It is clear that the Chelmsford firm are prepared for a war 
à outrance. 


Trade Marks in Bolivia.—The Dolivian Government recently 
passed a law for the registration and protection of trade marks in 
the country. Hitherto the right to use trade marks was governed 
by common law and, proof of usage, but the present Bill will bring 
the country more into touch with the practice and usage of other 
nations. | 

Watford.—The consulting engineer (Mr. W. C. С. Hawtayne) 
submitted a report on the electric lighting question at the last meet- 
ing of the District Council. Mr. Hawtayne now estimates the 
cost of the erection of electricity supply works capable of meeting 
the initial requirements of the district at £19,800. After discus- 
sion the report was adopted, and instructions were given for the 
preparation of plans and specifications. 


Weaverham (Cheshire).— A special meeting of the Parish 
Council was held last week, for the purpose of discussing the pro- 
posal to utilise the falls of the Weaver in the generation of electric 
current for lighting Weaverham and Acton. A deputation from 
the Acton Council also attended the meeting. The capital cost of 
the scheme was put at £4,000, the annual expenditure at £500, and 
the estimated revenue at £515. It was pointed out that there was 
a quantity of water running to waste at the Dutton sluices on the 
Weaver, which might be utilised in the generation of electric 
current. Ata recent meeting of the Acton Parish Council a deputa- 
tion was appointed to wait upon the Weaver Trustees to obtain 
their sanction to use the water-power, but after plans and specifica- 
tions had been submitted they declined to receive a deputation. 
The members of the Acton Council thought the matter should be 
further considered, and passed a resolution in favour of adopting 
the electric light provided they could obtain the use of the water- 
power. The Weaverham Council have now passed a similar 
resolution, and a joint deputation from both Councils will now 
endeavour to approach the Weaver Trustees. 
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West Africa.—In a recent report of the British Vice-Consul at 
Loanda it is stated that there is a fair demand for steam-engines, 
turbines, &c., in Portuguese West Africa. A representative of an 
American firm has already paid several visits to the district, and the 
Vice-Consul thinks that British manufacturers would do well to 
cultivate this new outlet for trade. 


Whitechapel.—The District Board of Works have conditionally 
granted the application of the manager of the Cambridge Theatre 
of Varieties to obtain a supply of electric current from the Shore- 
ditch Vestry. The Board have received a communication from the 
County of London and Brush Provincial Company as to the terms 
upon which they would be willing to supply [сс current in the 
district, which the members have unanimously agreed they cannot 
entertain. 

Yacht Lighting.—The Northern Electrical and Ventilating 
Company, of Liverpool, who obtained the contract for the supply 
of an electric light installation for the Prince of Naples’ steam 
yacht ‘‘Tela,” have just completed the work. The installation con- 
sists of acombined engine and dynamo and a complete set of accu- 
mulators for saloons and staterooms. The work has been carried 
out under the supervision of Mr. C. P. L. Titherley, the Company's 
engineer. 


PATENT RECORD. 


СЕ 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mn. J. C. Charman, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 

NoTE.—TAÀe Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicaters of inventions, or 
where complets specifications accompanies application an asterisk is suffixed. 

July 26, 1897. 


17,521. J. Werrer. London. Improvements in the regulating devices of 
horizontal shunt arc lamps. (Elektrizitäts-Actiengesellschaft 
vormals Schuckert and Co., Germany.)“ 


F. J. BEAUMONT. London. An improvement in or relating to 
coin freed electrical meters. 


Н. AHRENDT. Liverpool. Improvements in electrical gas-lighting 
devices. 


J. E. KixasBuRY. London. Improvements in spring jacks for 
telephone switchboards. (The Western Electric Company, United 
States.) 


Н. Lea. London. Improvements relating to electric light fittings 
C. A. HOLLSTEIN. London. An improved electric circuit-closing 


device. 
July 27, 1897. 
Electric fountains for decorative and the 


17,523. 
17,527. 
17,528. 


17,540. 
17,535. 


17,575. W. Brew. Selhurat. 


like purposes. 
17,579. A. W. SouTHEY. 
17,583. C. S. BRADLEY. 
17,585. 


London. Improvements in secondary batteries, 

London. Electric condenser." 

O. P. MACFARLANE. London. Improvementa in and connected 
with lighting by means of electricity. (R.J. Crowley, France.) 
W. L. Wise. London. Improvements in trolleys or sliding con- 
tacts for electric cars. (Alvaro Silas Krotz, W. P. Allan and 

O. S. Kelly. United States.)* 

W. L. Wise. London. Improvements in electric railways. 
Krotz, W. P. Allan and O. S. Kelly. United States.)" 

Н. Gopsat. London. Improvements in apparatus for trans- 
mitting electric impulses. 

THe British THomson-Houston CoMPANY (LIMITED). Loudon, 
Improvements in means for rectifying alternating electric cur- 
rent. (E. Thomson, United States.)* 

W. E. Kenway. London. Improvements in the working of tram. 
ways and railways by overhead electrical conductors. 


. duly 28, 1897. 

J. Warp. Ilford. An improved form of a variable electrical 
resistance with mercury contact. 

17,676. W. Emmott. Halifax. Improvements in electricity meters. 

17,683. Е. H. Bowman and Е. E. Bowman. Manchester. Improved means 
and apparatus for electrolytically decomposing salts of the alkaline 
and earthy metals for the manufacture of caustic bleaching 
powder, chlorine and other products contained in them. 

J. Moores and Н. O. FARRELL. Manchester. 
and connected with electric lamps for cycles and other vehicles, 
and a device for attaching and adjusting same. 

17,695. J. MoonEs and H. О. FARRELL. Manchester. Improvements in 
and connected with armature cores of permanent magnet-dynamo 
electric machines. 

17,733. T. D. FARRELL. London. 
lighting. 


17,596. 


17,597. (A. S. 


17,601. 
17,606. 


17,630. 


17,660. 


17,694. 


Improvements in or relating to electric 


Improvements in 


July 29, 1897. 
17,764, J. Orr and J. A. Donacuiz. Glasgow. Improvements in and 
relating to electric light signalling on railways. 


17,792. A. WHALLEY. Warrington. Improvements in rail bands for 
electric tramways. 


17,812. J. M. Моврну. London. Improvements in electric railway 
systems.* 
17,820. W. S. Smrra. London. Improvements in the manufacture of 


electric cables and in apparatus therefor. 

17,824. A. NATHAN. London. Improvements in electric alarms for cars.“ 

17,826. О. C. PRASsE. London. Improvements in electric lanterns.“ 

17,837. J. Ногл.оулт. London. Improvements in apparatus for the electro- 
deposition of metals. 

July 30, 1897. ‘i 

C. Tusox. London. An improvement in field magnets for electric 

generatora and motors.* 
July 31, 1897. 

17,970. J. R. WiaHAM, Dublin. A method of propelling boats or barges 

by means of electricity. 

17,998. R. Burn. London. Improved means for exhausting incandescent 
electric lamps, vacuum tubes and the like. 

С. MaAnscHNER. London. An improved process for the manufac- 
ture of electrode plates for storage batteries. 

August 3, 1897. 

18,095. Tug Bnirisu Тномѕох-Нооѕтох CoMPaANY (LiMITED) London. 
Improvements in method of and means for operating a'ternating 
current motors. (C. P. Steinmetz, United States.)* 

L. Bore. London. Improvements in or relating to winding 
apparatus for field telephones, wires or the like. 

18,118. T. H. MansH and A. VANDAM. London. Improvements in plug 

switches for electric circuits. 

18,119. T. H. MansH and A. VaNDAM. London. 
descence electric lamp holders. 

Н. EpMuNps. London. Improvements in the manufacture and 
production of electric cables. 

J. W. GiBBoNEY. London. Improvements in transmitting sound 
by telephony. * 


17,924. 


18,029. 


18,113. 


Improvements in incan- 
18,120, 
18, 122. 


August 4, 1897. 
18,175. W. A. Price. London. Instruments for measuring and recording 
the supply of electric current. 
A. HII. London. Improvements in or relating to electrical 
accumulators or storage batteries. 


August 5, 1897. 

Н. Gopsar. London. Improvements in apparatus for transmit- 
ting electrical impulses and signals. 

D. F. Lama. Glasgow. Improvements in electric pendulum 
indicators and also in electric bell pushes. 

S. Prrr. London. Improvements in apparatus for electrically 
actuating and controlling ships' rudders or other mechanism. 
(Société Sautter Harlé and Compagnie, France).* 

W. J. Н. Jones, F. J, CHaPLIN and S. Jevons. Birmingham. 
Improvements in connection with arc lamps. | 

18,236. T. Jackson. London. Improvements in electric furnaces. 

18,272. L. E. DEssoLLE. London. Improvements in the manufacture of 
electrolysis of sheets or objects of polished metal. 

E. W.JuNaNER. London. Improvements in electrically-operated 
hand tools. 

H. H. LAKE. London. Improvements in electric lamps for miners’ 
use. (О. Siedentopf, Germany.)* 

G. C. Marks. London. Improvements in and relating to brushes 
for electro-dynamo machines. (А. Bouvier, France.) 


August 6, 1897. 

F. B. FAwcETT. Bristol. A new and improved method of making 
high electrical resistances. 

R. J. UnquHanT. Manchester. Improvements connected with the 
ignition of gas-lights by means of electric sparks. (The Actien- 
Gesellschaft für Fabrikation von Broncewaaren und Zinkguss 
vorm. J. C. Spinn und Sohn and 8. J. Von Romocki, Germany.) 

R. J. URQUHART. Manchester. Improvements in apparatus for 
electrically controling and igniting gas burners. (The Actien- 
Gesellschaft für Fabrikation von Broncewaaren und Zinkguss 
vorm. J. C. Spinn und Sohn and S. J. Von Romocki, Germany.) 

Н. Hirst. London. Improvements in electrical cut-outs. 

H. Aron. Liverpool. Improvements in apparatus for measuring 
and recording electric currente. 

A. WRIGHT. London, Improvements in electric demand meters. 


August 7, 1897.j 

Н. Сніттү. London. Improvements in dynamo electric machines, 

М. SrANILAND and О. P. MACFARLANE. London. A device for 
controlling or * dimming” electric lights, 

М. STANILAND and О. P. MACFARLANE. London. 
or protective device. 

S. P. Тномрвом and M. WALKER. 
relating to electric traction. 


18,176. 


18,200. 
18,219. 
18,230. 


18,255. 


18,274. 
18,276. 
18,278. 


16,284. 
18,289. 


18,290. 


18,337. 
18,354. 


18,371. 
13,893. 
18,398. 


18,399. Electric safety 


London, Improvements in or 


18,416. 
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18,430. F. PEscETTO. London. Improvements in the manufacture of elec- 
trie accumulators. * 
August 9, 1897. 


18,433. W.: Durant апа T. W. Durant. Barnsley. Improvements in 
- insulating the contacts of incandescent electric lamps. 


18,438. W. Тномзох (Baron Kelvin of Largs). Glasgow. Improved coil 
for electric instruments. 

18,450. A. Watson. Birmingham. 
lighting and other uses. 

18,457. G.HooKHAM. London. Improvements in electricity meters. 

18,464. + е Croydon. An insulating incandescent electric lamp- 

older. | 
A. J. Bourr. London. Improvements in printing telegraph 
apparatus. (The Printing Telegraph News Company, United 


States).“ 
August 10, 1897. 
18,510. A. Watson. Birmingham. Improvements in electrical current- 
distributing fuse and switchboards. 
18,584. S. Н. SHoRT. London. Improvements in the construction of 
electrical motors and generators.* ; 


18,552. S. Harris. London. Improvements in electrical controllers for 
railway vehicles.“ 


SPECIFICATIONS PUBLISHED. 


Note.—All Specifications can now be obtained at the uniform price of 
8d. each. 
| 1896. 


15,782. BRiNTNELL and BAKER. Electric railways. 
18,485. Morison. Acid-proof electrical non-conducting articles and com- 
position therefor. 


OnLiNG, Electric gas-lighters. (Date applied for under Inter- 
national Convention, April 25, 1896.) 


Scorr. Electric trolley mast. 

ALLEN and PEARD. Electric traction systems. 

RicHARDSON. Electrical switches. 

Renous and BRONISLAwSKI. Incandescent electric lamp. 

WALKER, WILKINS, LoxES and Lowzs, Utilising the residue pro- 
ducts obtained in the working of certain kinds of voltaic batteries. 


Jackson and Tue Acme ELECTRICO Lame COMPANY (LIMITED). 
Electric lamps. 


BLANKINSOP and Brown. Electric insulators. 
Tucker. Electrical switches. 
SIEMENS Bros. AND Co. (LIMITED) (Siemens and Halske). Ap- 


pliances for rendering astatic galvanometer needles independent 
of disturbances by earth magnetism. - 


SIEMENS Bros. AND Co. (LIMITED) (Siemens and Halske)  Ap- 


pliances for protecting electrical measuring instrumenta from 
external influences. 


Wisk (Diatto). Apparatus for supplying electricity to electrically- 
propelled railway and tramway vehicles. 


Imray (La Société Anonyme pour la Transmission de la Force par 
Electricité). Method of exciting synchronous or asynchronous 
dynamo electric machines or motora working with alternating 
currents of constant potential. 


WooDwaRD. Electrode for secondary batteries. 


GauT. Electric photographic time and position recorder, specially 
useful for races. 
1897. 


1,827. Hers (Heilmann). Electric motor cars. 
7,522. МсЕгноү. Electrically-propelled cars and like vehicles. 


10,429. GRIFFIN AND SMALL. Underground conduits or trenches for elec- 
tric railways and the like. 
10,494. 


BonkADAILE. Electric gas lighters. 
11,119. Eaton. Telegraphic apparatus. | 
12,019. BERGLAND and DE WENDEL. Apparatus for maintaining а con- 
stant temperature of metallic wires heated by an electric current. 
SILBERBERG, Prepayment devices for use with telephones. 
EpwaRps (Münzel) Silvered glass reflectors for incandescent 
electric lamps and the method of manufacturing such reflectors. 
GOVER AND CooTE. Vacuum tubes for the production of Röntgen 
гаув. | . 
DorMAN AND бмїтн. Electrical cut-outs. 
Hatt and FULLER. Safety fuses for electric circuits. 


Improvements in cut-outs for electric 


18,466. 


18,864. 


18,867. 
18,704. 
18,843. 
19,021. 
19,308. 
19,216. 
19,650. 


20,217. 
20,242. 


20,243. 


21,280. 
22,555. 


25,565. 
29,837. 


12,455. 
15,099. 


13,109. 


13,221. 
13,414 


15,525. CuTLER. Starting switch with automatic cut-out for electric 
motors. | 
13,524. Mower (Cutler), Starting switch with automatic cut-out for 


electric motors, 


HaskINS, Mechanism for operating the bells of cars or carriage of 
electric or other railways. 

Tue British Taomsox-Houston Company (LrurtED) (Priest 
and Merrick). Pneumatically actuated open circuit controllers 
for electric motora. 

15,975. THE British TuowBoN-HousroN Company (Limitep) (Potter. 

Electrical bond or connection for railway and like rails. 

14,520. 


LeicH (Société Charles Mildé fils et Compagnie, Mandos, and Cour- 
tante) Electric and other auto-cara, 


13,679. 
135,975. 


COMPANIES’ MEETINGS AND REPORTS. 


Cuba Submarine Telegraph Company (Limited). 


The fifty-second ordinary general meeting of this Company was held on 
Wednesday, at the offices, 58, Old Broad-street, Mr. Charles W. Parish 
presiding. 

The SECRETARY (Mr. James Scott) read the notice convening the 
meeting, and the report and accounts having been taken as read. 

The CHAIRMAN said: I propose to follow our usual custom and lay 
before you some comparisons of the results of the last half-year with those 
of the corresponding half-year of 1896, and I will then refer to more 
general matters. Our revenue account shows as traffic receipts and 
subsidy the sum of £24,013, as against £34,868 in 1896, a falling off of £10,854, 
due principally to the loss of the French traffic. Our interest on investments 
during the same period has produced £1,599, against £1,509, or an 
increase of £290. 'The expenses have been less; in the half-year now 
before us they come to £7,005, while last year they were £9,425, but 
this sum included £1,787 for cable repairs and а new hut, which 
should be deducted, and if we do so we have £7,638 аз the 
ordinary expenses for 1896, or £633 more than this year. But 
when we come to analyse each item of expenditure there is not any 
particular one which has caused this saving ; it is more due to those varia- 
tions which naturally exist in so large a business as ours. London office 
expenses are rather more than last year, while the expenses at stations 
come to £41,625, as compared with £5,175 in 1896; but the reduction 
is chiefly due to the maintenance of lines and travelling expenses, which 
are of necessity varying items. The actual result of the past half- 
year's working shows £18,617 to the credit of revenue account, a result 
with which we are well pleased ; for it enables us to pay our Prefer- 
ence dividend, а dividend at the rate of 8 per cent. per annum on 
our Ordinary shares, and to carry £9,000 to the reserve fund, thus bring- 
ing the reserve fund up to £118,000, which is very satisfactory, for the 
new cable we are going to lay from Santiago to Manzanillo and the repairs 
to the 1881 cable will cost some £25,000, which will be charged to thia 
account. After the information given in our last report as to the Hayti 
and New York cable being laid to deal with the French traffic, and from 
my remarks at our last meeting, you will have been fully prepared for the 
falling off in our receipts. The French Company are now engaged in laying 
their cable from New York to Brest to complete their system, and we 
understand they will then enjoy the large yearly subsidy of 800, Ol Ofr., or 
£32,000, as given them by the French Government for 30 years under 
certain conditions, and they also profit by some subsidies from the 
islands they serve. There has also been some falling off in our Cuba 
or local business, which, as you are aware, has been exceptionally large of 
late, owing to the disturbed state of the Island. But, gentlemen, I am 
afraid that we are to be subjected to still further competition, for on the very 
day after our report was issued Mr. Hanbury, as Secretary to the Treasury, 
laid before Parliamentand obtained its approval of a contract with the Halifax 
and Bermudas Cable Company tocontinue their line from Bermuda to Jamaica 
on the basis of a yearly subsidy of £8,000, and a 3s. rate from Jamaica to 
London. I mentioned at our meeting last August that the Government 
had communicated with the West Indian and Panama Company and our- 
selves concerning this cable, and we went so far as to make an offer to lay 
it upon certain conditions, subject to our respective shareholders’ approval, 
but when the French line, with its large subsidy, was laid the whole 
position was changed, and our Company found they could not modify 
their proposal to the extent required by the Government. Should this 
new cable be laid we shall have two subsidised lines coming down to the 
West Indies, and it is impossible to say what effect this change of circum- 
stances will have upon our revenue. We can only promise you that we 
shall do our best to protect your interests. I will now move— 

“ That the report and accounts for the half-year ended June 30th last, 
now submitted, be received and adopted.” 

Mr. GEORGE KEITH seconded the motion, and, there being no ques- 
tions asked, it was put to the meeting and unanimously carried. 

The CHAIRMAN : I now beg to propose— 


* That the following dividends for the half-year be now declared on the 
shares of the Company, namely, at the rate of 10 per cent. per annum subject 
to income tax on the Preference shares, and 8 percent per annum free of 
income tax on the Ordinary shares, payable on and after to-morroiw." 

Mr. R. KAYE GRAY seconded the resolution, and it was unanimously 
agreed to. | 

The CHAIRMAN then proposed the re-election of Mr. George Keith as 
a Director, which was seconded by Mr. HOOPER and carried unanimously. 

The auditor (Mr. J. Gane) was then re-appointed, and a hearty vote of 
thanks to the Chairman and the Directors brought the meeting to a close. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


ELECTRIC РОВ MACHINING COMPANY (LIMITED).—This Company was 
registered on Aug. 14, with a capital of £3,600, in £1 shares, to acquire, 
develop, work and deal with any patents, concessions, inventions and rights 


connected with improvements in electric fur machining, aud to carry on 


the business of electric fur machinists, mechanical engineers, &c. The first 
subscribers, with one share each, are: C. E. Cluer, J. Dickinson, Е. Н. 
Paulig, W. Wreetham, G. Smith, J. W. Sydney and G. Н. Hiscocks. The 
first Directors are : Gustavus de Keukelaer, Eugene Leveque and Charles 
Paulig (managing). | 
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ELIESON LAMINA ACCUMULATOR COMPANY (LIMITED).—This Company 
was registered on Aug. 14, with a capital of £65,000, in £1 shares, to enter 
into an agreement for the acquisition of certain patent rights and inven- 
tions of Mr. C. P. Elieson in relation to storage batteries and to motor-cars 
or vehicles and to the driving gear thereof, and to carry on the business of 
electricians, electrical and mechanical engineers, suppliers of electricity, 
electrical apparatus manufacturers, cycle, motor and motor-car manu- 
facturers and builders, electric launch builders, &c. The first subscribers, 
with one share each, are: The Right Hon. the Earl of Galloway, M. Fradd, 
T. Featherstone Smith, C. P. Elieson, Н. Mackenzie, J. Cock and A. Puleston, 


THOS. G. POOLE (LIMITED).—This Company was registered on Aug. 15, 
with a capital of £3,000, in £1 shares, to enter into an agreement with 
Mr. Thomas G. Poole, electrical engineer, and to carry on the business of 
electricians, electrical апа mechanical engineers, suppliers of electricity, 
and electrical apparatus and appliance manufacturers and dealers. The 
subscribers, with one share each, are: Fred. Thornton, electrical engineer, 
Thomas G. Poole, electrical engineer, Frederick E. Howard, electrical 
engineer, L. Last, S. T. Slee, Alfred W. Ricbards, electrician, and H. Noyce. 


WESTRALIAN ELECTRIC LIGHTING AND SUPPLY COMPANY (LIMITED). 
—This Company was registered on Aug. 12, with a capital of £100,000, in 
£1 shares, to acquire the business of the Westralian Electric Lighting and 
Supply Company, Limited (in liquidation), and to carry on the business of 
electricians, electrical and mechanicai engineers, suppliers of electricity, 
manufacturers of and dealers in all kinds of electrical apparatus, electric 
light contractors, &c. The subscribers are: Sydney C. Hunt, Elias Harris, 
Alfred Bull and George C. Howard (each with 200 shares), Bennett Fitch, 
George P. Earnest and Benjamin Nicholson (with one share each). 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 2 per cent. (May 13, 1897). Price of silver 
24,),d. per oz (Aug. 19). Consols (2$ per cent.) 1114—1124 for money, 
112—112] for account; 24 per cent. 1045—1044 (Aug. 19) Stock 
Exchange Settling Days ; Consola, Sept. 1: Stocks and Shares Mrd s 
Days, Аир. 25 and Sept. 13; Ticket Days, Aug. 26 and Sept. 14 ; 
Days, Aug 27 and Sept. 15; Mining Share Carry-over Days, Aug. 24 Aud 
Sept. 11. 

BRISTOL TRAMWAYS AND CARRIAGE COMPANY.—The half-yearly 
meeting of this Company was held at Bristol on Thursday last. In 
moving the adoption of the report, an abetract of which appeared in our 
last issue, the Chairman (Mr. Alderman С, Н. Low) said the whole of the 
local authorities interested in their light railway scheme were in accord 
with the Company in desiring that the work should be carried out under 
the Light Railways Act ; but the Bristol Corporation were seeking to be 
heard in opposition, and if this opposition should succeed in materially 
altering the Order, the application would be withdrawn. He thought 
they would be able to present such a strong case to the Railway Commis- 
sioners that the opposition of the Corporation would be unsuccessful. On 
the general question of the extension of the use of electricity on the city 
lines there was little to be added. The delay was wholly due to the Cor- 
poration of Bristol in attempting to force them to become customers of 
their electricity department. The traffic receipte of this Company for the 
week ended Aug. 13 were £2,706. 15s. 10d., against £2,376. 17s. 7d. in the 
corresponding period of 1896, an increase of £529, 18s. 3d. 

BRUSH ELECTRICAL ENGINEERING COMPANY (LIMITED AND 
REDUCED).—The transfer books of the First Debenture Stock of this 
Company will, in view of interest payable on Sept. 1, be closed from 19th 
inst. to lst prox. inclusive. 

CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
railway for the week ended Aug. 15 were £837, against £1,110 in the corre- 
sponding week of 1896, а decrease of £273. The total receipts for the 
half-year amount to £6, 293, against £6,529 in the corresponding period 
of 1896, a decrease of £936. 

GREAT NORTHERN TELEGRAPH COMPANY.— The coupons falling due 
on Sept. 1 on thia Company's 1883 Debentures (Series B) should be pre- 
sented for payment at the offices of Меввтз. C. J. Hambro and Son, 70, Old 
Broad-street, London, E.C. 

IMPERIAL TRAMWAYS COMPANY (LIMITED).— The half-yearly meeting 
of this Company was held at Bristol on Tuesday. In moving the adoption 
of the report the Chairman (Mr. Geo. White) said that, with regard to the 
Reading Tramways the Corporation had passed a resolution inviting them 
to name the terms upon which they would dispose of the undertaking, and 
as their lease would expire at the end of two years they were prepared to 
meet their wishes, and to name reasonable terms upon which they would 
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vacate possession at once. Referring to the Middlesbrough Tramways, he 
said that concern had occupied a good deal of their attention during the 
past half-year. The undertaking itself was proceeding satisfactorily, and 
the profit earned was in excess of that at the corresponding period last year. 

They had been busily engaged in carrying through the Provisional Order to 
authorise extensions of their system at Middlesbrough, so as to connect up 
with the towns of Stockton and Thornaby. The cost for the acquisition of 
the Stockton Tramways would amount to about £12,500, for which sum 
they not only got the old tramways at Stockton, together with the engines, 
rolling stock and depot, but they became possessed of the Darlington Tram- 

ways, which were now being worked at a small profit, and could, he believed, 

be made to yield a fair return upon any capital expenditure on them. They: 
regarded the acquisition of the powers to connect up Middlesbrough, 
Thornaby and Stockton by one continuous system of electric tramways as 
of great value. These three boroughs were the chief centre of the iron ore 
and shipbuilding industries, and had a large population, and when the line 
was completed they believed it would prove one of the most valuable 
electric tramway undertakings in the United Kingdom. The Imperial 
Company would carry out the construction works, and, from estimates 
which had been made, the whole work, including the capital already spent 
on the present Middlesbrough undertaking, and the amount paid for the 
Stockton and Darlington lines, would cost between £200,000 and £250,000. 

The report was adopted. 

LAURENCE, SCOTT AND CO.—W. B. Sisling, secretary of this Company, 
writes: Some misconception having been caused by a recent notice of a 
winding-up meeting of this Company we wish to explain that the meeting 
referred to is merely formal, and has to dowith the final winding upof our old 
Company. The present Company was registered last year in order to facilitate 
increase of capital to meet the requirements of our manufacturing business, 
the development of which has continued uninterruptedly for many years 
past. Although our principal business consists in the manufacture of 
dynamos and motors for the trade, we may mention that at the present 
time we have several other contracts in hand, including the supply of plant 
for the Norwich Electricity Company (extensions), the Northwich Electric 
Supply Company (new plant), and the Corporation of Lincoln (new plant). 
This will suffice to show that the voluntary winding up of our old Company 
does not involve any interruption of our business.” The notice of the 
final winding up of the old Company was purposely omitted from The 
Electrician. There have been several cases recently where these notices 
have led to misunderstanding, and they will in future be excluded from 
these columns. 


LIVERPOOL OVERHEAD RAILWAY COMPANY.— - The traffic recei pts of 
this railway for the week ended 15th inst. amounted to £1,516. The 
amount for the corresponding week last year was £1,375. Increase £141. 

NORTH STAFFORDSHIRE TRAMWAYS COMPANY (LIMITED).—The 
half-yearly meeting of this Company was held on Wednesday, Mr. W. J. 
Carruthers Wain presiding. In the course of his speech the Chairman 
said that they had obtained an extension of their lease for between 14 and 
15 years on condition that they would change their present mode of 
traction from ateam to electricity. The electrical equipment has practi- 
cally been supplied, the buildings are in process of erection, and all the 
poles have been placed. A dividend at the rate of 6 per cent. on the 
Preference and 5 per cent. on the Ordinary shares for the half-year ended 
June 50 was then declared. 

ST. LAWRENCE POWER COMPANY (OF MASSENA, U.8.A.).—In refer- 
ence to the recent application for subscriptions for $2,500,000 Six per 
Cent. First Mortgage 50- Year Gold Bonds of this Company, we have been 
unable to obtain any particulars as to the success or otherwise of the issue. 
Applications for information to Messrs. Matheson and Co. and to the 
Crown Exploration Company have been equally unsuccessful. 

STOCK EXCHANGE NOTICE. — The Stock Exchange Committee has 
appointed Thursday, the 26th inst., а special settling day in the further 
issue of 10,000 Ordinary shares (Nos. 20,001 to 30,000) of the British 
Electric Traction Company (Limited), and have ordered the кате to be 
quoted in the Official List. Application has also been made to the Com- 
mittee to allow the further issue of 5,000 shares of the Tramways Union 
(Limited) to be quoted in the List. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended Aug. 15 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,539. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated amount of the traffic receipts of this Company for the half- 
month ended Aug. 15 is £1,465, against £1,717 in the corresponding period 
of 1896. The April receipts (estimated at £4,939) realised £4,941. 

WOOLWICH DISTRICT ELECTRIC LIGHT COMPANY (LIMITED).—The 
Directors of this Company have declared a dividend of 2 per cent. for the 
past year. The total receipts amounted to £1,586. 


ELECTRICAL COMPANIES' 


SHARE LIST. 


— — tr 
BUSINESS DON R 


Present | AMOUNT | турт WIR X D PRION Weanesan NT IVID DURING WEEK 
| ОР DIVI- AME EB&'S PRI У, B. 
AMOUNT. | SAARE. | DEND Ы AUG, 11. Aug. 18. | YIELDED DIVIDEND: DU ENDING AUG. 14. 
: ELECTRIC RAILWAYS ano TRAMWAYS. & s. d. Highest | Lowest 
£19,126 #10 8/0 venta rae Ordinarrer nnn = 61 103 91 10 217 2 June and December 1i МЯ 
148,166 10 1/8 paid) б 34 63 е 217 8 is » 512 - 
Stock 2. EX Media London Railway Con. Отау... - xd 65 67 65 216 0 | January and July . 67 65 
8.419 £5 5% 6% Perpetual Preference. Id 153 14 15} 151 8 4 6 КА " 
&'85,701 | Stock 47 Do. 4X Perpetual Debenture — .. =з a 89 141 L8 140 217 S May and November id 2 
54, 10 $/3$ | Waterloo and ш, Ordinary ш; paid) . 10} 113 103 113 2 2 8 | June and December Ilm 11 
45,00 10 87 Ea тешем Railw dinary /- 2 175 124 lig 12 210 0 | February & August oe — 
96,000 | Stock 4% 8 JJ ͤ 110 di 110 112 811 5 | January and Joly — = å 
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ELEOTRICAL COMPANIES’ SHARE LIST. 
BUSINESS DONE 
PREVIOUS Price RATE PER Dunne WERK 
L . UE, 
Hn Ie NAME. Weeks Раки ытай — DIVIDEND D ENDING AUG. 14. 
AMOUNT] SHARE. | DEND. 2 в. d. Highest | Lowest 
TELEGRAPHS. 51 5T 54 57 | 416 6 |Feb,May Aug., Nov.“ 5 161 
£923,960| Stock | 14,0 lo-American ........ ——— 10 12 101 1) «53 " " 03 1075 
£3,088,020 Stock 230 Prefe G— !U— no oam us monn um e те == К 10} 10} 104 11 es — J 2 
4 0 AMO | dX Atia p venim (кед). эмы 00 108 e ee а АЕ 2 
£149,900 o 2 Amazon Telegraph .. ‚—L— не ũ—*k ee eee +» 2 15} » 153 4 10 4 Mar., June, Oct. , Dec. 154 án 
180,000 10 8,0 | Brazilian Submarine — "ЖЕН 18 117 118 117 4 5 6 | June and December - РА 
10.000, 000 $100 81 . Cable Capital Stock .. eh rer ee 100 107 814 9 $ а à 
£400,000 | Stock 47 Do. 4 per Cent. Debenture Stoc EU 10 9 10 8 0 0 | February and August ~ - 
16,000 10 8/0 | Cuba Submarine Mag «b н po PR aqua 83 3 19 20 5 0 0 * d 4 — 
12,981 5 | 2/0 | Direct Spanish (fully paid) . рышы 8 1 2 i) 14 à ie - 
6,000 5 10 Do. 10 per Cent. Cumulative 103% 106 103% 108 448 January and Ju y - ГА i" 
000] £50 | 4 Do. _ 44 per Cent. meee ne BS өр 10 oF 10 6 0 0 | Jan., Apr., July, Oct. 11 103 
60,710 £20 46 | Direct United States Cable, 1877 ........—— en wi 171 161 171 3 15 4 - b W^ n 
70, 216 6% ЖТ 8 рег Cent. Cumulative Preference ....| 18 19 we „в Mi May "24 Novlaiter "à ra 
: EA +1 кыз 
21,50 2,61 Stock | 4% |* Do, 4 per Cent. Mort. Debenture Stock (гей 105 181 E du ои 9 | February & August | р i 
£39, £100 5 Do. Cont. Debentures, 1899... — .. .. —.. 1 18 17) 18 817 9 | Jan., Apr., July, Oct. 
250,000 10 2/6 "Eastern Ex MELO 22.0050 o. „„ MES D 1007 ist S 1 1 | February & August T г.а 
жш би d i meus cach m | 5 m | tai ната анай mic 
£35,500 | £100 : 1)8 99 103 
£5110) | 10 | 6% |*Bastern and 8. ae МААК о 102 106 103 105 316 2 February & August к зд 
£300, мо 13 be, 42 Mo ub. Debs. (regd.)....—..| 107% tog | 107% 19% | 313 9 | May and November 113 113 
4200, 000 £25 4 g 4% Mauritius Sub. Debs. (regd.) . . . . — ll} 12° 14 12 817 Jan., Apr., July, Oct. 17 
180, 10 3/6 Globe "Telegraph and True An ^ 174 161 17ʃ 3 0 7 З г и P 
163,000 10 5/0 | Great Northern of S Apr T ee I ries чв’. 101 107 104 107 41+ 7 | March & September "T ГЕ 
£100,000 100 6% |*London Platino-Brazilian 6 per Cen MT et 110 107 1D 813 5 | June and December E^ 
£100,000 100 4% | Pacific & European Tel. 4% Guar. Deba (red) Ц в E 3 5 0 0 Apri and October ui - 
11,839 8 4/0 Reuters осиу Ч 398 140 135 149 4 5 9 " - 
8,881 |£100 Cert.| 10/0 Submarine Cables Trust db amd sd ua as 8 6 E 6 600 Tana” d — = 
15,609 10 6/0 West African Telegra] a ed. ] 109 105 104 107 415 8 | March & September = 2 
2213, 400 10⁰ 5% |* Do. брег 2 ebentures e qo ea =o am w е x ^ — — 
* 100 N. . per Cent. I eben: è —— : 1 i ц ЄЗ May and November id} 
84,563 10 6/0 . 6 рег Cent Ist Preference s.. mem u.s = A 01 8l 9 678 з : ie — 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference ......—.... 45 108 1 108 412 7 [ January and July .. - — 
£30,000 | 100 | 5% |* Do. 5 рег Cent. Debentures, 1917 .. 105 108 o әр вов | May and November | `» ж 
64,256 15 3 Western and Brazilian ................-- асри - A ; 451 Y е : 
83,199 " 8/0 Do. б per Cent. Preferred Ordinary m.. = T o C b " н Poke Pe А 
53,129 1 55 * ^ н Block (red.) - 100 104 101 101 317 4 | June and December 
е 00 E^ "Ww — Unin 771% Mort. (Building) Bonds 1902) 104 103 106 110 698 Feb. May, Ang. Nov. . — 
estern on 17% теш = = 
ко oe grin et * Do. 6perCent.Sterling Bonds (red.) 100 105 103 106 5 16 6 | March & Sep 
TELEPHONES, 6 8 | August ..... "m 4 os = 
44,000 £3 4/0 | Chill Telephone (fully pad) d 81 87 Hu 18 à e х ГРУ enr tad ee - 
224,850 10 22d. Consolidated Telephone Const. & Maintenance .. i's : i 2 21 аа T i 
000 25 4/0 Monte ee Telephone 6 per Cent, dune; А A 61 б} 05 412 4 February & August 
5 8,0 | National ч Б 
"15,009 10 е/о Do. 6 рег Cent. Cumulative Ist Pref. - a -xà x n n 2 15 Йй ә 18 15} 
15,000 10 6/0 Do. ^ Cumulative 2nd Pref. Шата dy ES A : б} 3161! " > 55 * 
119,234 5 2 Do. Non-Cumulative 8rd Pref. (fallyp x 1 »- 105 15 8 3 9 | June and December i 
1,829,471 | Stock ^ . р aS Debentare Stock, 347; (red.) А i 3 15 6 | April and October. 2 — 
1 Orlen m: „4 ов ᷣ MUN R „ „„ 4 Jul e .. -= 
"$8, 5 5 United River Plate 34 : 10 106 ‘ 10 2 JJ ane and December = - 
ELECTRICITY SUPPLY COMPANIES, 8 9 : Р ET erect ih ^y 
£150,000 б 43% | Birmingham pea Supply (fully paid) ks ' D Se à zi 
£50,000 ee Do. NOW ASSUO) .. „„ „„ „„ „„ i 93 94 eDrUAFY .......... 
40,000 | £10 | 14/0 | City of London Electric Lighting (fully раја) . Hi ul T 1% | 8 8 7 | Febraary & August i" in 
40,000 10 6% bo. 6% Cumulative Pref. (fully pad) 13) 135 130 135 814 4 | June and December ха " 
440,000 Stock 5% |* Do. 57 Debenture Stock Ga 123 133 123 133 2 4 6 [ February & August 165 Му 
30,000 5 3/0 Charing Cross & Strand Electricity Supply Corp x 6 6} 6 63 3 6 8 : № a 
20,000 5 2/3 Do. 43 per Cent. Preference. С January and July .. 5:3 " 
67,500 2100 5% Do. брег Cent. Debentures (red.) 9 10} 9 101 r 10ге н, 
£76,000 | Б 26 Chelsea Electricity Supply Ordinary ........—.. 110 113 10 113 31) S | June and December i$ 151 
£60,000 | Stock 45% |* Do. 43% Debenture Stock (red.) 12} 13] 12} 18} са 158 15,5 
£22,476 | £10 es County of London & Brush Prov. Ord. (fully paid) 15 15 15 15} 317 5 | March & September 
10,000 10 6/0 Do. 6% Cumulative Preferenca .....,........ 15 15 | 317 5 " А o an 
10,000 | 10 (s Do. issued at 2 prem. (fully paid) . эз» 13 Q 11 2 . ке > 
111,000 5 КА London Electric Supply Ordinary ..... Vsska do eiu і 4 4 4] 2x F i7 
48,050 | 5 T Do. Preference .... mae . . * 166 17 161 vi 217 2 | April and October.. 16 » 
49,900 10 6/0 | Metropolitan Electric Supply Ordinary . "| 151 16 16 ЕГ | за Т n | 
12,500 10 3/8 Do. issued at 2 prem. (fully paid) Am Aue Ex: э N Ax 
£220,000 Btock 41x Do. 44% Deb. Stock First Mortgage 15 10 15 16 ETA ET E — > 
6,452 10 8/0 Мосе ла Electric Ordinary ............-.. = T 1j 13 T * К 163} " 
275,002 1 .. Rand "эзе ет эзе +e wee EN E E 102 104 102 104 4 7 0 April and October 5 E 
£154,000 100 44% |*Royal Elec. Co., of Montreal 44% ist Mort. Debs d 173 17 18 3 311 | February & August 
19,980 5 36 | St James and Pall Mall Blectrlo Ordinary ...... 10 t 10 11 332 „ XM 80 
5 3/6 . г Cent. Prefere TM : : due and Decem | os - 
459.000 Stock 47 * Do. 4 е Cent. Debenture Stock (red.. у И 1143 g^ : 5 ^ March & September 15% 14} 
67,900 6 4/0 | Westminster Electric Supply (fully paid) .. ...... 14} 
ELECTRIC MANUFACTURING, &о., COMPANIES: ; 1 "X = aM" = 
90,000 | £3 1/6 | Brush Electrical Engineering (ios bad ds qux ье y Ра | ra — 
90,000 | 2 1/2 Do. 6 per Cent. Pref. Non-Cumulative ..... E К. i к 1 od? 4 4 1 | February & August zR on 
£125,000 Stock 447 Do. 44 per Cent. Perpstual vr aed: Stock 1 a 97 412 9 | June and December = 2 
476,770 Stock | 47 |+ Do. ond D Debenture Stock (red.) . 93 97 s ? = 
10,000 £10 si British Aluminium Ordinary .................... — — ед ra = 
20,000 10 - Do. 77, Cumula ive Preference . ........... E А 1 Т > D ы - 
200,000 1 ба Castner-Kellner Alkali Co. (16s. paid) 1 it 13 1 о Е x е 
82.850 0 Ly tale FI va м sd = jo neris: m 8 94 89 ө 5 6 5 | Jaunary and July | J. - 
£32,850 100 5% Do 18 € ga " te \ bru & A ust .. 

99,261 5 1/92 | Edison and Swan United (“ A " Swan) (£3 paid’xd 5 Ч "i 4 Н 5 3 di ra d 4 - 
17,139 5 2/9; Dos- LOG / meas ga tale os wanes Гы: xd M ni F Э 
4200, 000 Stock x Do. 4% DebentureStoc  .................. : an? 7а 5 0 0 | February & August 9 11 

16,343 | £i 1/1} | Electric Construction | ................ se sce. $ T 2 31 4 6 2 | August 23 * 
И er рн cocco) 4 Кр Е awe] c = 
1,110 1 10 ore's Pa — 2 : { 9 & Au = = 
10,000 10 14/0 W. T. Henley's Telegraph Works Ordinary ...... 15} 100 18 3 M f е ar 8 КУ 
3,000 10 7/0 E c! ns 108 113 $11 3 i љт 4e — 
£50,000 Stock 41; Do. 44% Mortgage Debentare Stock (red. E з 214 20 213 413 0 : - 91 re 
60,000 £10 5 India Rubber, Gutta Percha, &., Works ........ 2 on 91 108 н 0 | Maton дваім а 2 
800,000 100 47 Do. 4% First Mortgage ‘Debentures (red. ).. и» p^ 37 40 | 4 811 | March and July. | 594 384 
87,850 12 12/0 “Telegraph Construction and Maintenance i53 105 103 105 | 415 8 | January and July | ҳе га 
2 60,000 100 5% Do. ö per Cent. Bonds (red.] 1899 ........ ^ в 81 83 4 0 0 | April and October.. ^ = 
274.500 — 30 траш “6% n 5 7 di 7 74 | 817 5 " " | se * 
> А е muiative Preference 
00,099 | stock 36/7 Do. 4}% First Mort. Deb. Stock (fully paid) - 105 107 105 107 4 4 1 | May and November з 


* In calculating the yield on this security, allowance has been made for accrued Interest, but not for redemption, 


Bises Google 
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BRUSH ноа 
ALTERNATOR | 


(MORDEY S PATENT). 


DURABILITY GUARANTEED, AX CUALES igo 
NO MOVING COIL WHATEVER, и e = 
HIGH EFFICIENCY. < 

PERFECT PARALLEL WORKING. ^ MESS MEE ^ 
WILL STAND SHORT-CIRCUITNC. NEA e 


6999959559552" Е ERING 02 | 
The Leading Machine on - Y — Bs se 
Continent. X ^ ee =. 
МАА 5 * — ы 
Large Orders in hand for English 
Stations. 


Send for Lists to— 


THE BRUSH ELECTRICAL ENGINEERING [0., Ltd. geen tn st 


VULCANITE. 


ondon Warehouse F. 


138, LONDON WALL, WOOD. STREET, Е.С. 


EBONITE. 


THE ELECTRICAL DEVELOPMENT AND FINANCE 
CORPORATION, LIMITED. 


CAPITA 500,000. 
CHAIRMAN. 1 Grace the DUKE. OF NEWCASTLE. 
CONSULTING ENGINEER.—F. Н. MEDHURST, B.Sc., M.I.E.E. 


ЗӨ, Victoria Street, Westminster, S.W. 
Telegraphic Address : ‘‘ UNIPOLAR LONDON.” Telephone No. 3419. 


The objecta of the Corporation are the development and financing of 
approved Electrical and Industrial Undertakings of all kinds. 

All communications should be sent to the SECRETARY at the above 
address. 


— — eee M — — m — — — 
= a am — — — —— — — — 


price 14.] DAILY [Price 1d. 


TENDERS ano CONTRACTS. 


The New London Daily Paper. 
Contains :— 
AL 


L THE OONTRAOTS OF THE DAY. 
including :— 
THE ELECTRICAL AND ENGINEERING 
REQUIREMENTS OF THE WORLD. 
Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publisher 


Subscriptions :—3 months, оз. 94.; 6 months, 19s. 6d. ; 12 months, 307. 
post freo. Single Copies 1d., post free 14d. 


= erde LIGHT 
a DAMP PILLARS. 
БХ [RACKETS CARRIERS 
| 7 c 8 
(L IN araen FUN. 
(SLASGOW. 


ADVERTISEMENT RATES ON APPLICATION. 


BOUYERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, B. C. 


Шш 
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| 
THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
| . CONNECTIONS. 


sost 


137 е 
CABLE COMMUNICATIONS e 


J THE 
WXL. 


] 


THe 


EASTERN TELEGRAPH COMPANY 


IN CONNECTION WITH THE | (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN. 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
cana is TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to SDan Portugal, Gibraltar, Malta, Egypt, Aden, 
. and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. а —— 
Telegrams should be sent from the Company's Stations— 

LONDON—I!, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 

STREET, S.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANOHESTER—20, Brown Street. LIVERPOOL—KI13, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Oonstantinople, Dardanelles, Tenedos, Salonica, Smyrna, Оһо, of ls сапда Rettimo, Canea, Sitia. 
Rhodes, Trieste, Corfu, Zante, Patras, Cora Жеш 77 да оша, Santa Maura, Tinos, Andros, Zea, and 
e Greek Islands. 


This Company’s Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


ding Tel from Postal Stations СС | 23 tuitous! 
™ Kare shouid be taken to mark then === V LA HA STERN, Me roiie Poka Aatom 7 
Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 


$7, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 60, Old Broad Street, E.O, By Order, GEORGE DRAPER, Secretary, 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL NIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNECTED WITH 
INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 
MENTS, OHINA, MANILA, COOHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 


The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


essages are accepted ab the Company's Offices— 

LONDON: 18, ola” Broad Street, B. O., 6 ща. 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.O. 

LIVERPOOL: African House, 6, Water Street. 

MANOHESTER: 60, Spring Gardens. 

Where receipts are given gratis for the charges made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom. 
ALL TELEGRAMS SHOULD BE MARKED ~ VLA. INDO.” 
No Charge is made by any Telegraph Station for the transmirrion of the Vis.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., Б.О. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


IN ANY OOLOUR OR TINT. 
READY MIXED. USEARLE AT ANY TIME. For e ope. STEAMERS; YACHTS Core or outside), LAM P-POSTS о спав аһа Electric), 
„апа for ALL PURPOSES where а hard washable surface is esse Has stood years of rough w 


THE INDESTRUOTIRLE PAINT resiste the action e acids aud шг. "ess for Iron Structures, Roofing, : du Tanks, &o 
LASIS WELL WHERE OTHER PAINTS ARB USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATUBS, ao. 
 BROWNING’S PRESERVATIVE ANTI-FOULING GOMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "or damp Walls. 


Prevents decay and makes Oe Vaan F Stone, Marble, Brick, Cement, Plaster, &c. The only solution used on OLEOPATRA'S NEEDLE 
which has been preserved by it 18 Y 


THE PAINTS and the SOLUTIOH SECURED the HIGHEST AWARDS at each of the EXHIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: WHATHBERPROOF LONDON." 


EPPS'S COCOAINE. Duncan Wallet and Co., 


COCOA-NIB EXTRACT. EXPORT PROVISION MERCHANTS, 
(TEA-LIKE.) Shippers of Wines, Spirits, Teas, Coffees, Co., in Bond. 
The choicest roasted nibs (broken up beans) of the natural Cocoa, 174, FENCHURCH STREET, LONDON, F. C. 


on being inh cted to we е hydraulic pr: fí n their 
excess of oil, ea ving ior use a finely flav: ur d pow? de P “Се 000 sine, к Special Arrangements made for supply of Telegraph Stations & Cable Steamers abroad 


a pro ciue t which, whe n pre pare д with boiling water, has th . Messrs. D. W. & Co. supply Provisions and Bonded Stores to the CABLE STEAMERS 
sistence of tea, of which it is n w, with many, beneficially ts kine of 5 also to VARIOUS STATIONS of the EASTERN, EASTERN 
the place. Its active principle be а Senis nerve stimulant, AND SOUTH AFRICAN, and EASTERN EXTENSION, AU STRALÁSIA, AND 
supplies the needed energy with: at un duly exciting the system.— CHINA TELEGRAPH COMPANIES, and are prepared to execute orders on specially 
Sold only in labelled Tins, | favourable terms on shortest notice. Telephone No. 502 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs, SHAW, SAVILL, & ALBION CO.’s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 


LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN & C0., Mr. №. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels. Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & Bum B GARFORD ST., LONDON, Е. 


TELEGRAPHIC ADDRESS: “KIRKALDY LONDON." 
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THE EASTERN « SOUTH APRICAN TELEGRAPH COMPANY, ui. 


Ka ¼ů̃ G 6 6 6 6 69669990 


THE AFRICAN DIRECT TELEGRAPH COMPANY, Loro, «=> 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


The above Companies, by means of Cables along the Bast and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


SOUTH 
CAPE COLONY. 
ORANGE FREE STATE. 


EAST COAST. 


ZANZIBAR, SEYCHELLES. MAURITIUS. 
BAGAMOYO. DAR-ES-SALAAM,’ 
WEST COAST. 
BRITISH PORTUGUESE. 
BATHURST (Gambia). BISSAO. 
SIERRA LEONE. BOLAMA, 
ACCRA. PRINCIPÉ, 
LAGU: S. THOMÉ. 
сн. LOANDA. 
BONNY. BENGUELLA. 
CAPE COAST CASTLE. MOSSAMEDES, 


AFRICA. 
- NATAL. 
TRANSVAAL, 


MOZAMBIQUE. LOURENÇO MARQUES (Delagoa Bay). 


- MOMBASA. 


‘FRENCH, 


CONAKRY. 

GRAND BASSAM. 
KOTONOU (Porto Novo). 
GABOON. 

WHYDAH. 


GERMAN, 
CAMEROONS. 


Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 60, Old Broad Street, E. O, 


Н. E. PLANK, Secretary, 
Avgjoan DRxor Farne ten Company, 
Couram. 


By order, 
GEORGE DRAPER, Seereary, 
Besten акр Sours Arnican TBLSGRAPB 


J. OAMBBOOE, Secretary, 
Waer Arricau Tutzexare Oomvany, 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Lm. 
THE WESTERN + BRAZILIAN TELEGRAPH CO., Lov. 


TEE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 


Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo., Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co, Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination, 


TELEGRAMS from GREAT BRITAIN сап be sent at the following Charges per word :— 


Madeira =æ wee 
баре Verde Islands—St. Vincent: 
T s". St. Iago = — = — 
Brazil—Pernambuco = . «- om 

„ All other Stations = ww wu 
Uruguay— А11 Stations — — 


Argentine Republic—All Stations =| = 
Paraguay—All Stations б Жш жы Ж Же 
Bolivia—All Stations — - 
Ohili—All Stations — — ́— — — 
Peru— All Stations — cM M 


— 90 9 09-09 6 
Taciff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern." 
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By Onzpzz, | 
RIOHABD QOLLETT, Seeretary, 
Ввахильн БозмАмин Тзгхорари Ooa., Winonzarza Hovem, Ор Broan STREET, 
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THE GREAT SUBMARINE AND LAND TELEGRAPH SYSTEM. 
THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGCAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST hELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The ** COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, conneot with the Canadian Paciflo Railway Telegraphs 
for all important places in Canada, from the Atiantio to the Pacific; the ONLY COMPANY having Lines In British Columbia. The ‘‘ COMMERCIAL'' Company's 
Cables landing in New York City and near Boston connect with its OWN SYSTEM of Lard Lines, reaching all parts of the United States. 


| 


MARE YOUR MESSAGES WITH THE FREE INDICATION ‘f VIA COMMERCIAL,” on све тне coMPANY'S GLOBE TRADE MARK FORMS. 
— ͤ— : fr]!rT k :... .. 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, E.C. FREDE. WARD, MANAGER IN ENGLAND, 
BARING BROTHERS & co., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


HEAD OFFIOE : 253, BROADWAY, NEW YORK, U.S. A. | 
JOHN W. MACKAY, PRESIDENT. GEO. G. WARD, VicE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, SECRETARY. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 196, Broadway, NEW YORK, U.S.A. 
THOS. Т. ECKERT, President and General Manager. 


THE LARGEST TELECRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXICO and CENTRAL and SOUTR AMERICA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
| they should be marked 


“Via Western Union.” Chur cane) 


The Offices of the C 
in Great Britain are 7 252, GRESRAM HOUSE, OLD BROAD STREET, LONDON, Е.О. 


RECEIVING OFFICES: 


2, NORTHUMBERLAND AVENUE, LONDON, W.C. 1, PANMURE STREET, DUNDEE. 
Ab, EXCHANGE WELDS ELL DIN EDT, 106, GEORGE STREET, POIT PUECH 


40, MARK LANE, LONDON, E.C. 
21, ROYAL EXCHANGE, LONDON, Е.С. 


109, FENCHURCH STREET, LONDON, E.C. BACKHALL CHAMBERS, BALDWIN ST., BRISTOL. | EXCHANGE BUILDINGS, LEITB. 
EFFINGHAM HOUSE, ARUNDEL ST., STRAND, 29, GORDON STREET, GLASGOW. 7, ROYAL EXCHANGE, BANK ST., MANCHESTER. 
LONDON, W.C. 10, FORSTER SQUARE, BRADFORD, 1, SIDE, NEWCASTLE-ON-TYNE. 
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TELEPHONE Ко.}15,007. TELEGRAMS: “INDICES LONDON.” 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1860) 


Electrical Auctioneers, Valuers, 


AND ARBITRATORSG. 


Average Annual Valuations exoeed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUOTION, &с. 


SOUTH KENSINGTON MUSEUM. 
TO ELECTRIC ENGINEERS, COMPANIES and PUBLIC 
BODIES. 
By Order of the Commissioners of H. M. Office of Works, &c. 


ESSRS. HORNE, SON and EVERSFIELD will include 


in their SALE BY AUCTION, оп the. premises, Cromwell-road Entrance, on 
THURSDAY, September 2nd, at One o'Clock, 


THREE POWERFUL DYNAMOS, 


Comprising one by Ferranti, with Exciter, a ditto Siemens, with Exciter, and a 
Victoria Dynamo by Brush Electrical Engineering Company, all in capital condition 
and ready for immediate use ; an Oil Arrester, Pullies, Leather Belts, &c. 


May be viewed day previous. 


Catalogues had at Н.М. Office of Works, 12, Whitehall-place, S. W., and of Horne, 
Son and Eversfleld, 17, Great George-street, S.W., and 85, Gresham-street, E. C. 


BUSINESS FOR DISPOSAL. 


Te ELECTRICAL ENGINEERS and others. For SALE, 


at a low valuation, an ELECTRIC LAUNCH BUSINESS, with a good connection, 
capable of considerable development. Capital required, £5,000.—'* K., care of 
J. BARKER, 2, Castle-court, Birchin-lane, Е.С. : 


TENDERS INVITED. 


Y AND COUNTY OF KINGSTON-UPON-HULL. 


ELECTRIC TRAMWAES. 


The CORPORATION of the above City invite Tenders for the ELECTRICAL 
EQUIPMENT of their TRAMWAYS, to the extent of about Nine Miles Double 
Track and Half-mile Single Track. 

It will be open to contractors to submit Tenders for various systems, and the 
Contract, which will not be divided, will include Engines and Generators, Switch - 
boards, Feeders, Poles, Brackets, Trolley Wire, Rail Bonding, and all accessories; 
also the first instalment of Cars (15 Motor Cars and 5 Trailers). 

It is expected that the Specification, Lithographed Plans of the Routes, and other 

culars will be ready for issue early in September, and ane when ready may 

obtained from the City Engineer, Hull, by persons proposing to tender, upon 

parmani of a deposit of £10, which will be refunded upon receipt of a bona fide 
ender and return of the papers and plans supplied { 
ues to be made payable to Mr. Thos. G. Milner, City Treasurer. | 

Tenders, endorsed ‘‘ Tender for Tramway Equipment,” аге to be addressed to the 
Chairman of the Works Committee, and delivered at the Town Clerk's Office, Hull, : 
before noon on FRIDAY, 5th November, 1597. 

The Corporation do not bind themselves to accept the lowest or any Tender. 


By order 
А. E. WHITE, City Engineer. 
A. 8. BARNARD, City Electrical Engineer. 
Town Hall, Hull, 26th August, 1897. 


TJ EBAN DISTRICT COUNCIL.—LLANDUDNO. 


ELECTRIC LIGHTING. 


The LLANDUDNO URBAN DISTRICT COUNCIL are 
TENDERS for the following work in connection with their 
Dust Destructor Station :— 


Section A. —W ATER-TUBE BOILERS. 

Section B. CCONDENSING PLANT, STEAM PIPES, &c. 

Section C.—STEAM ENGINES and DYNAMOS. 

Section D.—SWITCHBOARD. 

Section E.—BATTERY. 

Section F.—TRAVELLING CRANE. 

Section G.—UNDERGROUND MAINS, ARC LAMPS, POSTS, &c. 


Copies of the Specification, with Form of Tender and General Conditions, can ba 
obtained at the office of Mr. A. H. Preece, A. M. I. C. E., 39, Victoria-street, West- 
minster. Applications for any or all of the above must be accompanied by a cheque 
for Five Guineas, which will be refunded on receipt of a bona fide Tender. 

Sealed Tenders, marked ‘ Electric Lighting, Tender for Section ——," must be 
delivered at the Office of the Clerk to the Urban District Council, Llandudno, not 
later than 10 a.m. on WEDNESDAY, the 22nd day of September, 1897. 

By order, 
А. CONOLLY, Clerk. 


preparon to receive 
ectric Lighting and. 


“Council Offices, Llandudno, August 20th, 1897. 


WET AFRICAN TELEGRAPH COMPANY (Limited) 
£300,000 FIVE PER CENT. MORTGAGE DEBENTURES. 

NOTICE is Hereby Given that the HALF.YEARLY INTEREST, due on the Ist 

- September next, will be PAID, on presentation of the Coupons, by the National 


Bank of Scotland, 87, Nicholas-lane, London, E.C. Three clear days are required 
for examination. | 


By order, 


JOHN CAMBROOK, Secretary. 
Winchester House, 50, Old Broad-street, 
London, E.C., August 21, 1897. 


' 
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>i ST A N | L E Y | 995955995 

Ai STANLEY | Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 

Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 


—— PRICE LIST POST FREE. — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 
Telegrams, '' Turnstile London." Telephone, 6518 


APPOINTMENTS VACANT. 


B OR OU GAH OF DARWEN. 


ELECTRICAL ENGINEER. 


The CORPORATION of Darwen are revered to recelve APPLICATIONS for the 
post of BOROUGH ELECTRICAL ENGINEER. 

The person appointed will be required to devote the whole of his time to the office, 

The Corporation have recently received Parliamentary powers to supply elec- 
tricity within the Ботош, and are about to give effect to the Board of Trade 
Provisional Order; applicants must therefore have had practical experience in 
designing and carrying out electrical installations. 

Salary £200 per annum. 

Applications, atating age and experience, accompanied b 
copies of recent testimonials, to be sent to me, marked “ 
or before the 6th SEPTEMBER next. 

No canvassing allowed. 


not more than three 
lectrical Engineer,” on 


By order, 
CHAS. COSTEKER, Town Clerk, 
Town Clerk’s Office, Darwen, 18th August, 1897. 


MUNICIPAL TECHNICAL SCHOOL, "MANCHESTER. 


A DEMONSTRATOR is required in the Electrical Engineering Departmen. of the 
g 


Manchester Municipal Technical School. He must be a man o edueation and 
of at least two years’ experience in the workshop of an electrical engineer, the 
instrument makiug and testing department preferred. 
ee stating age, education, experience, and salary required, accom- 
panied by copies of testimonials, should be addressed to the undersigned not later 
than SATURDAY, September 4th. 
J. H. REYNOLDS, Director and Secretary. 


CHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in THE ELEC- 
TRICIAN ” at the following low rates : 

Three Lines and Under 1s. 6d. 
Per Line After n "- ps ва. 
Nine Words to the Line. 
Cash must accompany all orders for advertisements inserted at these rates, 
- or, if inserted, they will be charged at scale rate. 


ees eee eee 


eee eee 


SITUATIONS VACANT AND WANTED, &c. 


HE NATIONAL ELECTRIC SUPPLY CO., Preston, have 


a VACANCY for an IMPROVER, who must give his services free for 12 months, 
Previous engineering experience essential.—Apply, by letter only, to the MANAGER. 


ACANCIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near Lundon.—For terms, &с. 
address “ V. P. P.,“ Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ANTED, ASSISTANT ENGINEER accustomed to 


installation work; Manchester firm ; state salary and references.—'' M. F.,“ 
Electrician «Все, Salisbury«court, Fleet-street, E. C. 


A SSiSTAN T WIREMAN requires SITUATION, used to 


installation work; two years’ experience.—‘ A. J. C.,“ 16, Radnor-street, 
Bath-street, City-road, London, E.C. 


A GENTLEMAN (aged 22), having served his apprenticeship 
with a well-known engineering firm, desires EMPLOYMENT with electrical 


op үш firm; is a draughtsman.— Apply. B., c/o LEACH and SON, 
Printers, Wisbech. 
| MANUFACTURERS OF 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


| Pottery for Electrical Purposes. 


PE EEE EEEE EE EEE 


LAMBETH, LONDON, S.E. 


С 
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ELECTRICIAN geeks berth as ENGINEER or ASSISTANT 


in private electric light installation: had 4 years experience in workshops and 
installation ato 2 888. кынан Office, Salisbury-court, Fleet-street, E. C. 


RLECTRICAL ENGINEER (24) desites APPOINTMENT, 
home or abtoad ; experienced in inst«llatioms, light and power, manufacture 
of dynamos, motors, &c. —2589, 


LECTRICAL, Mechanical, Inventors’, Experimental and 
Scientific work.— Good lathe and vice hand wants job, thoroughly SXperienoen 
at same.—'* W. A., Electrician Office, Salisbury-court, eet-street, K. 


AtRAmo ͥ ĩê7ͥIł rr ̃ĩ⸗ a e 
ENTLEMAN, good business man, first class connection, 


wants to REPRESENT a FIRM of N in London and 


district.—“ OSLAC," Electrician Offlce, Salisbury- court, Fleet- street, E. C 


— 9 and EXPERIMENTAL WORK WANTED 


at eru md experienced mechanic at moderate prices.—No. 41, Orb-st reet, 
Watworth, 


WANTED, and FOR SALE. 
WAN TED, а MANUFACTURER or CONTRACTOR for 


WIRE, of Lead or Antifriction Metal.—Address, stating particalars, 8,998, 
care of HAASENSTEIN and VOGLER A. G., Berlin S. W. 19. 


ANTED.—DYNAMO about 60 to 80 amperes, 100 volts- 
compound wound; state speed and cash price.—Delivered, PARTINGTON, 
Vulcan Works, Kensal Rise, N.W. 


CREW- со LATHES, бір. centres, grand tools; 
А sliding, surfacing, ER „ treadle or power, and acoessoties ; complete, £14.— 
MITCHELL ed Co., Tatsfleld, Surrey. 


МОНЕ Апо чол. КаК dicus pe IER LL 
рия UM UTENSILS, SCRAP, LAMP TOPS.—Best 


Nes ува by Derby and Oo. 44, Olerkenwell- road, London, E.C. N. B. 
Р sol 


E CHARGING.—C. H. CATHCABRT 


d CO., having plant adapted for this purpose, Charge Cells of all 
sizes ses promptly, th thoroughly an 5 «омо on application. Accumulators on 


mental uses, Y Dorset-bulldings, Salisbury- 
square, Meets сау МРН Frelephons! No. 65,266. 


sah co ct — los 
A CCUMULATOR RECHARGING.—The Sussmann Electric 
Miners' Lamp Co., Ltd., who are about to place their Electric C ycle Lam 
the market, are prepared to receive OF FERS for RE CHARGING the BATTERI in 
London and the Provinces. The capaci го the battery із 21 ampere hours at 4 
velta. Address, 87, Walbrook, London, 


NGiNcE®? “SS one “LUMBER? 
DELAWARE HARD FIBRE Со, FLEXIBLE. 


IS. LONG LANE.LONDON.E C. 


же у сг, мев?“ py. 


— 


HARD. 


Manufactorer of 
ELEGTRIGAL AND PHYSICAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON. 
CATALOGUE FREE. 


THE VULGAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


Subserthed O, £375,000. 


Boilers aud Engines Insured and Inspected. 


Employers insured against Claims under * The Employers 
3i om Liability Act.“ 

Уле hird Party Fidelity and Guarantee Insurance. 

X, “Joint Policies Issued. Individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision. 


44, 


J. F. L. CROSLAND, M. Inst. C. E., M. LM. E., Chief Engineer 
EDWARD HADFIELD, Secretary. 
Application for Agencies Invited. 


Electrician Office, Salisbury-court, Ficet-street, E. C. 


TECHNICAL CLASSES. 
UNIVERSITY OF GLASGOW. 


COURSE3 IN ENGINRERING SCIENCE. 
The SEBSION COMMENCES on 14th OCTOBER. 
NATURAL PHILOSOPHY, Professor Lord Kelvin, D. C. L., F. R. S., M. Inst. C. E 
GEOLOGY, Prof ssor John Young, M. D. 
CHEMI-TRY, Professor John Ferguson, M. A., LL. D. 
MATHEM Tics, Professor William Jack, M. A., L.. D. 
ENGINEERING, Professor Archibald Barr, D. Sc., M.Inst.C. E. 
NAVAL ARCHITECTURE AND MARINE ENGINEERING, Professor 
J. Harvard Biles, M.U.N.A. 
Prospectuses of the Courses, with regulations for the Degrees of B.Sc. and D. Sc., 
in Engineering Science, and a list of Bursaries and Scholarships open to Science 
Students, can be had from the ASSISTANT CLERK. 


UNIVERSITY COLLEGE, BRISTOL. — 


CHEMICAL DEPARTMENT. 


Professor—SYDNEY YOUNG. D.8c., F.R.S. 
Lectorer ERAN n E. FRANCIS, B. Sc., Ph.D. 
nior Demonstra 
The SESSION 180 98 begins on OCTOBER 5th. Lectures on Inorganic, гожае 
and Advanced Chemistry will be delivered during the Session. The Laboratories 
are fitted with the most recent improvements for the study of Practical Chemistry 
in all its branches. In the Evening the Laboratory is opened Lectures on 
шогаш Chemistry, at reduced fees, are delive Several Scholarahips are 
6% LEN DAR. ce tein full inf ti rice Is. (b 4d.). 
con ull information, price 1s. (by post 18. 
For prospectus and 18 further particulars apply to 
JAMES RAFTER, Secretary. 


THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL ENGINEERING. 


— 


The NEXT SESSION will begin on TUESDAY, OCTOBER 5th. Applications for 
3 will be reeeived up to Friday, Oc tober 1%. Prospectus free from the 


THE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE). 


22:4,Penywern Road, SARDES COURT, SW, 


Principal: G. W. de TUNZELMANN, B. Sc., M. l. E. E. 
Senior Instructor: О. CAPITO, M. l. E. E., M. I. M. E. 


PAA AN — id 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ЕНЕШЕ, 
ENGINEERING WORKSHOP with MAOHINE TOOLS, 
SHOP. &c. 


PATTERN 


= 


в.о. 


ILL, 


OLERKENWE 


56, RED LION STREET 


HOLDEN RECORDING VOLTMETER. 


J. PITKIN, 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


Ww J] BLACKMAN YENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, Б.О. & Branches. 


TRADE MARK 
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READY END OF SEPTEMBER. 
THE BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH, 1896-7. 


Being a carefully and accurately compiled Ready Reference Index to the 
literature on the subject of Rontgen or X-Rays. 


It is intended, if sufficient support be received, to publish this important Bibliography annually. In all cases where a distinct advance is made by 
British or Foreign investigators into the Science and Applications of Radiography, a brief Digest is given to help the reader to form an opinion as to 
the ground covered by that work, and so to reduce the labour of research to a minimum. 

The book will be indispensable for the Reference Library, Public Libraries, the Laboratory, and to all whose business or pleasure necessitates an 
up-to-date acquaintance with the progress of this branch of Physical Science. 


Price 3s. 6d., post free 3s. 9d.; abroad -1s. 


OF ALL BOOKSELLERS, OR DIRECT FROM 


"THE ELECTRICIAN" PRINTING AND PUBLISHING CO., Ltd, 
1, 2 & 3, Salisbury Court, London, England. 


650 Pages; 200 Illustrations, Scale Drawings and Folding Plates; and over 80 Tables of Engineering Data. 
Price 12s. Gd. Abroad 13s. Gd. post free. 


MOTIVE POWER & GEARING 


FOR ELECTRICAL MACHINERY : 


А Treatise on the Theory, Practice and Cost of the Mechanical Equipment of Power Stations for Electric 
Supply and for Electric Traction. 


By E. TREMLETT CARTER, G. E., .J. K. E., & O. 


PART I.— Introductory. Chapter I.— Fundament Principles. Chapter other than the Otto. Chapter XVIII. -The Gas Engine in Relation 8 Electric 
І.А Statement of the Problem. Power. Chapter XIX.—Gas Engine Testing. Chapter X X. —01] Engines 


PART IL—The Steam Engine.—Chapter IIT.—Fuels. Chapter IV.— PABT IV.—Water Power Plant.—Chapter XXI. —Hydraulios. Chapter 

ermodynamic Principles. "Chapter V. ева. Chapter VI. Miri А and | XXII.—Prospecting and the Construction of Wor Chapter XXIII.—Hydraulic 

Boilers. Chapter VII.—Theory and Action of the Steam Engine. Cha ter VITI.— | Turbines. Chapter XXIV.—Water Power Testiug. Chapter XXV.—Turbines in 

Steam po Details. Chapter IX.—Some T'pical Steam Engines. pter X.— | Relation to Electric Power. 

e lesting. Chapter XI.—The Steam Engine in Mention to Electric PART V.—Gearing.—Chapter XXVI.—Belt and Rope Gearing Chapter 

‘Power. pter XII.—The Management of Steam Plant. XXVII.—Countershafts and_Cou Hinge Chapter XXVIII.—Pair Closed G ng 
PART IIL—Gas and ОП Engine.—Chapter XIII.—Gaseons and Liquid | Chapter XXIX.—Gearing in Relation to Electric Power. d 

Fuels. Chapter XIV.—Gas Producers and Storage Plant. Chapter XV.—The Otto PART VI.—Type of Power Station.—Chapte: XXX.— Steam Power 


‘Cycle. Chapter XVI.—Engines Worked on the Otto Cycle. Chapter XVII.— Cycles Stations. Chapter XXXI.—Gas and Water Power Stations. 


“THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, LONDON, Е.С. 


=LAMINA ACCUMULATOR 


The Only Suitable Cell for Auto Cars. 


PLANTE PRINCIPLE, { 
p^ стс ^ YET LIGHTER || 
| THAN ANY PASTE UT : 

CELL ite 
IN EXISTENCE. 


LIGHTING 
TYPE. 


Write for NEW LIST | 
and Full Particulars є = | 
to the 1 


LAMINA ACCUMULATOR (==) SYNDICATE, Ltd., 


PATENTS 


Broad Street Avenue, London, E.C. 
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» WILLANS raive“ ENGINES , 
SIMPLE, COMPOUND, or TRIPLE EXPANSION. 


CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 I.H.P. 


ана | HIGH SPEED. 
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i ^ Extreme — 51 8 Steam. 


(A consumption of less than 13lb. рег LH.P. per hour has been recorded under suitable conditions of size, pressure, &., 
and even in Engines of 80 I. H.P. a consumption of less than 14jlb. can be guaranteed with 1601]. pressure.) 


GREAT SAVING OF ОП. LITTLE ATTENDANCE REQUIRED. 
SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all — being in constant thrust. 


OVER 190,000 Н.Р. IN USE OR ON ORDER. 


WILLANS & ROBINSON, Ltd., RUGBY. 
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on page cv. 


DAVEY,PAXMAN & CO., Engineers, COLCHESTER. 


MAKERS of а GREAT VARIETY of STEAM ENGINES and BOILERS. 


SPECIALTY menr: e] Running Engines for Electric lighting 
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ADJUSTABLE GOVERNORS 
Ensure a Steady and Constant Speed 


PAXMAN’S PATENT 
AUTOMATIC EXPANSION GEAR 
in any emergency 


Paxman’s Patent “ Economical” Boiler, from 
8 h.p. upwards. 
This Boiler is one of the Best Steam Generators 
before the publie, not only íor Efficiency, but for - : zn ИПИ КЕШИП 
Economy and Durability, It contains particularly „Windsor Vertical Dopo UM Жай, with — combinelt 
good features and high qualities. made in all sizes. 
Catalogues and fall particulars, with Photos and Prices, post free on application to 


DAYEY, PAXMAN & CO., Engineers, Colchester. 
LONDON OFFICE—78, QUEEN VICTORIA STREET, E.C. 
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NOTES. 


Our Special Correspondent at Toronto cables us that the 
meeting of the British Association there has proved a brilliant 
success. The attendance has amounted to 1,862, and the 
excursions have drawn great crowds. In Section A six elec- 
trical Papers were read, the attendance being very good and 
the sittings long. In Section G the Papers were of the 
average kind and the debates were feeble, though Lord 
Kzrvm's discourse on the fuel and air supply of the world 
was, of course, an immense attraction. Prof. Rosa exhibited 
an ingenious electric curve-tracer, which was much admired, 
and Prof. Упилмо Jones vigorously defended the Lorenz 
apparatus for standardising resistances. Dr. OLIVER [оро 
started a debate of exceeding interest on the Zeeman effect. 
Mr. Nora TESLA was not present, but his high-voltage high- 


frequency transformer was exhibited working off the low-pres- | 


sure continuous-current mains. Prof. Ewine announced that 
һе had discovered that the specific heat of superheated steam 
is lower at small than at. great superheat; an astonishing 
result contrary to the usual theory. On Monday there was an 
electrical day in the mechanical section and there was a long 
and wordy debate on electric traction. To atone for this 
there was an excellent Paper on the Montreal electric tram- 
way system by the chief engineer, and Mr. Git, of Montreal, 
exhibited an ingenious hysteresis meter, the principle of which 
is very similar to that of Prof. Ewma's pretty instrument, 
though the action is different. Mr. Риснев presented a 


useful Paper on the relation of temperature to magnetisation, 
Mr. G. W. D. Ricks Paper, which we print and comment upon 
elsewhere in our present issue, caused some amazement owing 
to what was termed the “ temperature badness of electric 
meters. Nothing that the Toronto people could do to make 
the gathering pleasant and useful was left undone. 


TRE experiments on electrosynthesis by the dark discharge 
which have been recently carried out by Mr. W. G. Mrxter in 
the laboratory of the Yale University, and of which we pub- 
lish to-day a fuller account than that already given in our 
„Contemporary Electrical Science columns, are of much 
interest at the present moment. It is true that the quantity 
of electricity employed to produce the results obtained was 
not determined, owing to the difficulty of obtaining suitable 
apparatus for the purpose, but there can be little doubt 
as to the substantial accuracy of the results themselves, 
although they are not in accord with those obtained by some 
recent workers in the same field. The difference in the 
results may be due to a difference in definition as to what con- 
stitutes a ** dark discharge," the term being employed by Mr. 
Міхтев to describe a discharge which was only faintly visible 
in a dark room. But, however this may be, Mr. Mixrer’s 
experiments do not tend to corroborate the view of the ionist 
school that the first action of the discharge is to produce ionic 
dissociation. | | 

PE TN 

Waar may be considered the latest pronouncement from 
this school will. be found in a recent address to the German 
Chemical Society delivered by Prof. Nernst, from which it 
will be seen that water is now considered to contain three 
ions, oxygen, hydrogen and hydroxyl, and this assumption 
gets over the difficulty which has always been felt that. 
whereas the minimum E.M.F. which was required to 
decompose all those solutions which yield hydrogen and 
oxygen on electroylysis is 1:68 volt, the maximum E.M.F. 
whieh can be got by the recombination of these gases 
in a gas battery is only 1:08 volt. SwarE has shown from 
thermodynamical considerations that this is the maximum 
value obtainable by the formation of water from hydrogen and 
oxygen at the atmospheric pressure. LR BLANC, who has 
devoted much attention to the explanation of this great 
difference, inclined to the assumption that the oxygen given 
off from the anode, and at first in solution, was in a state of 
supersaturation before its escape as gas. As this explanation 
did not seem sufficient, Prof. Мевмвт has caused Le BLaxc's 
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experiments to be repeated, slightly modifying the apparatus, 
and has succeeded in obtaining the evolution of both hydrogen 
and oxygen with an E.M.F. of 1:08 volt from solutions of 
sulphuric acid and potassium hydroxide, followed by a much 
larger evolution of the gases at an E.M.F. of 1:68 volt. The 
difference between the E.M.F. of the gas battery and the 
decomposition stress found by Le Braxc for acids and bases is 
now explained by supposing that oxygen ions as well as 
hydroxyl ions are always present in water, and that the lower 
E.M.F. is the one а& which the former are liberated, while 
the higher is that at which the separation of hydrogen from 
hydroxyl takes place. This alteration in the views held 
concerning the ions of water has far reaching consequences, 
which are discussed at some length in the original memoir. 


"lr is stated that the number of subscribers considered 
necessary for the successful flotation of a rival telephone 
enterprise in Manchester has been secured, the 2,000 having, 
it is stated, been reached this week. As the threatened 
rivalry to the National Company has the support of the 
Corporations of Manchester, Salford and Eccles, and of the 
Stretford District Council, there should be more in this than 
in most of the opposition which the National Company has 
had so very little difficulty in combating. It has been esti- 
mated by the sponsors of this movement that?£100,000 will 
be amply sufficient to provide exchange facilities for 5,000 
subscribers, as well as leaving a margin for future develop- 
ments. Very liberal conditions as to rental, &c., are to be 
offered the telephoning public of the Manchester district if the 
scheme ultimately comes through. We fear, however, that 
the promoters of this scheme have reckoned without their 
Postmaster-General. 


oS 


WE once heard of an old lady of Russian nationality, who 
upon being insulted in Paris by a surly sergent de ville, must 
needs lodge a complaint at the Russian Embassy, and who 
afterwards never slept a wink, being tortured by the thought 
that what she had done might lead to a rupture between the 
two countries. We trust the slumbers of the timid in this 
country will not be disturbed by the fear that the recent 
peremptory refusal of the Liverpool Town Council to sanction 
the appointment of an American as consulting engineer in 
connection with the proposed scheme of electric traction will 
endanger the normal relations of the two great branches of the 
Anglo-Saxon race. We may say at once that we have no 
manner of sympathy with the policy of coddling native talent ; 
nevertheless, it would seem to be both politic and patriotic not 
to encourage those beyond our borders to a greater extent than 
those within. There can be no gainsaying the fact that across 
the Atlantic there is a mileage of electric tramways the like 
of which cannot be seen anywhere else in the world. But it 
does not follow from this that there are no electric traction 
engineers in the world like those hailing from the United 
States. The Americans, all honour to them, have solved in a 
manner more or less satisfactory to themselves most of the 
many difficulties of detail, the solution of which is essential to 
industrial success. But, again, it does not follow from this that 
American methods—constructional, commercial or consulta- 
tive—are suitable to English requirements, and, if not, why 
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place such touching faith in Transatlantic men and methods 7 
It is not to be supposed for one moment that English elec- 
trical and tramway engineers have during the past seven years. 
failed to ‘‘ mark, learn and inwardly digest” all that American 
experience can teach them, and if so, what profiteth it to 
employ those who are unacquainted with the quaint customs 
of this ‘‘ effete Monarchy.’’ There is nothing so very myste- 
rious about electrically propelled tramcars that a wide-awake 
English electrical engineer, who has absorbed American 
results, cannot give advice as wise as any obtainable 
from outside. There is nothing so very difficult about 
the construction of an electric car and its accessories, 
the power-house, line and track, that а good firm 
of English engineers could not make as solid and as 
satisfactory a job of it as Schenectady. There is a fashion 
in these things. In matters educational we defer with all 
humility to the utterances of the oracle made in Germany” ; 
in matters tractional we bid fair to do the same in regard tc 
America. There is some foundation in fact for the former 
attitude, but next to none for the latter. 


— e 


THE little detachment of electric cabs which commenced 
operations on Thursday last week is already becoming quite a. 
common feature of the London streets; indeed, we have met 
so many of these horseless cabs lately that we are beginning 
to suspect that they are being manœuvred somewhat after the 
manner of a stage army. However, be that as it may, these 
vehicles are a great addition to our means of locomotion; 
noiseless, odourless and easy of manipulation, they are a 
striking contrast to their capricious, rattling and smétly 
spirited competitors. By some magic also the electric cab 
would appear to have disarmed the opposition of cabby and 
'bus-driver; indeed one so far forgot himself as to admit that 
* them electric 'ansoms was a great improvement." Perhaps 
the secret of this silenced opposition is the employment of 
experienced cab-drivers as motor-men. We trust the Electric 


Cab Company will keep their smart-looking vehicles in as 


good repair as their funds will allow ; an ancient four-wheeler, 
with the driver and horse thrown in, is a more or less 
picturesque object, something like a castle that has seen 
better days; but an ancient-looking electric cab would be as 


mournful-looking as a Chatham and Dover express engine. 
— — . ———— — — 

Yorkshire College, Leeds. — The next session of this College 
commences on October 5th. Particulars of the civil, mechanieal 
and electrical engineering courses can be obtained from the 
registrar. 

Glasgow and West of Scotland Technical College.—The 
1897-98 session commences on October 4th, and the ‘entrance 
examination on September 28th. Some particulars of the 
course of study in the engineering sections are given in an 
advertisement elsewhere. 

Obituary.—The Western Electrician of Chicago announces 
the death, on July 20th, of Mr. James W. McDonough, one 
of the original telephone litigants who contested with Graham 
Bell for the honour and profit of the great invention. At the 
time of his death Mr. McDonough was engaged on a process 
of ‘‘colour’’ photography. He was born in St. Louis in 
May, 1845. | 


Cable Interruptions.— Date of Interruption. 


Obidos— Parintins ................................ Dec. 7, 1896. 
Zanzibar— Mombasa .............................. July 13, 1897. 
Cayenne Para . July 22, 1897. 
Cyprus —LatakiiAkaůaaůꝛaauwn . see July 23, 1897. 
Aden — Zanzib aaa eno July 27, 1897. 
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Electrical Communication with Lighthouses and Lightships. 
The Royal Commission on Electrical Communication with 
Lighthouses and Light Vessels will reassemble early in October 
for the purpose of receiving a report on recent experiments, 
which the Commissioners hope will enable them to proceed 
forthwith with the consideration of their final report. An 
interim report was issued, it will be remembered, in May last. 


University College, Bristol.—The session 1897-98 of the 
Chemical Department of this college begins on October 5th. 
Lectures on inorganic, organic and advanced chemistry will 
be delivered during the session. An advertisement elsewhere 
announces that the laboratories are fitted with the most 
recent apparatus for the study of practical chemistry in all its 
branches. Full particulars can be obtained of Mr. James 
Rafter, secretary. 


Mordey’s “ Trommelankerwickelung." — Herr G. Koppelmann, 
writing to the Elektrotechnische Zeitschrift of August 19th, 
remarks that the method of drum-winding described by Mr. 
Mordey in his recent Institution Paper is not altogether new. 
The idea of chord-winding is due to Swinburne, and is referred 
to in the fourth edition of Prof. S. P. Thompson’s ** Dynamo- 
Electric Machinery," published in 1892 (p. 804 and Fig. 192). 
[Mr. Mordey, however, himself mentioned this in his Paper, 
see The Electrician of June 4th, p. 188, § 82.] Herr Koppel- 
mann mentions that he has used а similar winding to. Mr. 
Mordey's exclusively for some years past in preference to the 
usual method. He has found that in all cases machimes 
wound in this manner require 20 to 25 per cent. less ampere- 
turns in the field-magnets at full load than machines with the 
usual windings, other things being equal, and that with much 
less shifting of the brushes. 


Electric Lighting Provisional Orders.—Since the passing of 
the Electrie Lighting Act of 1882 the Board of Trade has 
granted no less than 884 Provisional Orders, including the 
49 granted during the current year. Some 284 Orders are 
still in force, 211 belonging to local authorities, and only 73 
io companies. The oldest Orders in existence are those granted 
in 1888 to Bradford, Brighton, Bristol, Greenock, Nelson, 
Richmond and St. Pancras. All these are now being worked 
either by the original grantees or by transferees, with the 
exception of the Order granted 14 years ago to the Greenock 
Beard of Police. It would be interesting to learn how this 
ancient grant has survived unto this day without being revoked. 
Father Brush was very busy in '88, then there were metro- 
politan Brushes, provincial Brushes, and south-eastern 
Brushes, but alas, all these Brush Orders have been ruth- 
lessly swept away by the broom of a merciless Board of Trade. 
In 1888 no less than 78 Orders were granted, to-day only 
Seven survive. 

Electric Train Lighting.—The Engineering Magazine for 
August gives a short resumé of an interesting Paper on this 
subject, read by Dr. Max Biittner before the German Railway 
Association. The reader is referred to Glaser’s Annalen of 
May 15 for the Paper in full. Dr. Büttner'zjakes no extrava- 
gant claims for electricity, but gives some valuable information 
as to Ше experience of а number of railways in various 
countries, from the earliest, on the Jura-Simplon road in 
Switzerland, to the present time. The principal batteries in 
use are those of the Electr c Power Storage and of the Hagan 
and the Tudor systems in Germany. The comparisons are 
made principally with gas lighting; with storage batteries 
the question of weight is considered as important. In 
this respect, contrary to what might be anticipated, the 
storage battery shows an advantage, the gross weight of 
gas tanks of equal lighting efficiency being about 80 
per cent. greater. In regard to cost, Dr. Biittner gives 
some very interesting diagrams, showing the relative cost per 
lamp-hour (8-e.p.) of electricity and gas. As might be expected, 
the cost varies with the number of hours per day in which 
light is used, the fixed charges preponderating for the shorter 
periods. The difference is much less than would be imagined, 
and is slightly in favour of electric lighting for the longer runs 
aud of gas for the shorter hours. At an average period of four 
hours per day the cost is about the same, being about 8} 
pfennigs (0-42d.) per 8-c.p. lamp-hour. A diagram showing 


a comparison between electricity and mixture of illuminating 
gas and acetylene is also given. Dr. Büttner states that pure 
acetylene is undoubtedly superior in illuminating power to 
electricity, but at present he considers the cost too great. 


The New York Electric Cab Service.—New York is slightly 
in advance of London in point of time in inaugurating an 
electric cab service. The Electric Carriage and Wagon 
Company there has had 12 electric hansoms upon the streets 
during the last five months, but no attempt has been made to 
compete in rates with the ordinary cab service. There is said, 
however, to be a considerable demand for these vehicles, and 
it is stated that the concern is already on a paying basis. The 
Electrical World of New York for August 14th contains 
an illustrated description of the cabs and the charging 
station. The latter is situated in the centre of the town, 
and in addition to shelter room for the cabs and charging 
arrangements a well-equipped repairing shop is contained 
in the building. The hansoms weigh 1 ton 7 cwt. each, 
including a battery of about half a ton weight. They will 
run 25 miles at an average speed of 6 miles an hour with 
one charge, their maximum speed being 12 miles an hour. 
The fore part of the cab resembles an ordinary hansom in 
appearance, but the vehicle has four wheels, and a ventilated 
box at the back carries the cells, the driver’s seat being 
mounted on this box. The cab has a very low centre of gravity, 
and the front and rear wheels are independently fixed to the 
body, the front being used for driving and the rear for steering. 
All the wheels are of the bicycle type, being entirely metallic 
with the exception of the tyres, and having tangent spokes. 
The tyres are 8in. pneumatic, inflated to about 10010. per square 
inch pressure. The diameters of the front and rear wheels 
are 44in. and 82in. respectively. There are two independent 
motors, one driving each front wheel, so that a differential 
balance gear is not needed. The motors are a special type of 
Lundell motor, with single field-coils. Each are rated at 
1} k. p., weigh 1723 lb., and run at a speed of 1,850 revolutions 
per minute. They are series-wound for 80 volts pressure. 
The gear is very simple. It merely consists of a wheel with 
internal teeth attached to the hub of the driving wheel, a 

inion on the motor shaft engagmg directly into it. The 

brake consists of two concave rubber rollers, which are pressed 
against each driving wheel. The brake lever is actuated by 
the foot of the driver. Each cab is equipped with a cyclo- 
meter, registering the number of miles traversed. 


Automatic Telephone Exchanges.—The Electrical Engineer 
of New York for August 5th and 12th contains brief deserip- 
tions of the Strowger automatic telephone exchange system 
now in use in the towns of Augusta (Georgia) and Amsterdam 
(N.Y.) The former has some 350 subscribers, and is said to 
be the largest existing automatic telephone exchange; the 
Amsterdam exchange numbers 200 subscribers. The sub- 
scribers’ instruments have, in addition to the ordinary mag- 
neto bell, transmitéer and receiver, a box of about the same 
size as а Blake transmitter box, containing the switchin 
device. On the face of this box is a dial on which are inscri 
numbers from 0 to 10. This disc is pivotted at its centre, and 
to call, say, No. 286, the subscriber would have to rotate the 
dise first until he brought the number 2 against a stop; then 
after releasing it he would bring 8 against the stop, and 
finally 6. After each movement the disc is returned to its 
normal position by means of a clock spring, and during the 
return movement it makes as many contacts as there are units 
in the number pulled down. Each subscriber is provided with 
two lines, which we will call for reference the unit and tens 
line, and is also connected to a common return wire. After 
the first movement in calling 286, the returning disc 
would make two contacts between the unit line and the 
return wire, and thus send two impulses over the unit 
line to the central. On the second movement of the dise 
eight impulses would be sent over the tens line to the 
central, and on the last movement six would be sent over the 
unit line again. The machines at the central office consist 
essentially of two sets of electro-magnets. One set is called 
the unit magnets and the other set is called the- tens 
magnets, corresponding to the unit and tens lines just men- 
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to whom the above address was presented, was lent to 
the Government of British North Borneo by the Eastern 
Extension Company, for the purpose of superintending this 
arduous undertaking. Before leaving the service he started a 
telephone exchange in Sandakan, which is at the present 
moment working well and paying well. During the con- 
struction of the line Mr. Thomas adopted the plan used by 
the Royal Engineers, of connecting up telephone receivers in 
place of the ordinary sounders, and by this means, when send- 
ing with a Morse key, he was able to talk over faulty lines, 
when communication by means of ordinary telegraph instru- 
ments would have been quite impossible. The construction 
of this line is a fine example of British pluck and enterprise, 
and reflects the greatest credit on the responsible officer. 
Electric Traction in Port Elizabeth.—The Port Flizabeth 
Advertiser of July 21st gives an interesting account of the 
official inspection of the electric tramways. The inspector 
Mr. А. P. Trotter) travelled round by sea on the Norham 
ast,” and devoted two days to a thorough trial of the line. 
At the back of the town the ground rises very sharply, and all 
good Port Elizabethians have been holding their verdict on 
electric traction in suspense until they saw how the cars 
negotiated “ White's Road," Now they are doubtless quite 
satisfied. The following are some extracts from the local 


tioned. Each set of magnets operate an armature carrying 
an arm with a pawl, which meshes with a ratchet hub 
on the shaft of the machine. One pawl moves the shaft in a 
longitudinal direction and the other revolves it. This shaft 
carries a set of spring wipers which touch contact points 
at the bottom of the machine. These contact points are 
arranged in vertical and horizontal rows so that each 
movement of the shaft in a longitudinal direction carries the 
wipers up one row of contacts, and each movement of the shaft 
as it revolves carries the shaft around from one row to the 
next. So, by properly regulating the impulses sent through 
the magnets by closing the circuits at the telephone, the 
wipers can be set on any desired contact, and thus connected 
to any desired wire. From our contemporary’s further descrip- 
tion it would seem that, besides the double electromagnetic 
mechanism, each subscriber must be provided at the central 
station with a complete multiple of all the other sub- 
scribers’ lines. All this, added to the extra cost of the sub- 
scribers’ instruments, would make the equipment of such an 
automatic exchange an expensive matter; in fact, the 200- 
line system at Amsterdam is said to have cost $17,000. A 
storage battery of 48 or 50 cells of 40 ampere-hour capacity 
supplies the current for operating the switches. The battery 
is recharged during the evening, but the recharging does not 


interfere with the working of the exchange. 


The British North Borneo Land-line.— The following is 


the text (verb. et lit.) of an address presented to Mr. O. V. 


Thomas on his leaving the service of the Borneo Government 


in February last :— 


RESPECTED Sir: We the subordinate officers of the Telegraph Depart- 
ment belonging to East Coast section in the State of Borneo, most 
respectfully beg to present this address on the occasion of your leaving the 
said State and finally severing your connection from the Telegraphs 
Department wherein you held an appointment as the Superintendent of 
Telegraphs. No one can fully fathom the deep regret which we one and all 
felt at the news that you have resigned your appointment and much 
more at the thought that you are going away far from us to another 
When the Government ef British North Borneo wanted 
to introduce telegraphs throughout its entire State with a view of 
making the same convenient to all people of all denominations, it 
could not have better hired another person of so much talent and know- 
ledge in that branch and it rightly asked for your services to be lent, even 
though it be for a considerably limited period of two years. During the 
tenure of your office it is uunecessary to state herein the good works and 


Settlement. 


improvements you have done within the scope of your power and the 


Government itself has recorded its satisfaction to the effect that the past 


year has been of one considerable activitv in this Department and has 
witnessed the completion of the important land-line connecting San. 
dakan the capital with the Labuan cables viii Mempakul. The line 
passes through the least known and most sparsely populated parts of the 
country consisting for the most part of dense jungle. Its construction 
has therefore been effected with considerable difficulty and its mainten- 
ance can only be carried out by a systematic organisation of linesmen and 
coolies simultaneously working under responsible officers throughout its 
entire length. The illiterate jungle people who at first thought that this 
Telegraphs lines were a fencing around their houses now have fully under- 
stood the purpose for which this has been laid out and many of 
them are now working as linesmen and coolies. In course of time 
they will excell the foreign coolies who have been introduced into 
the Department and had it not been for your benevolent intro- 
duction of. these people into this line they will be in their own 
ignorance and none will be able to tell them the truth of it, and leave 
them to their own gossips as demous and devils We hear that you are 
returning to your f.rmer appointment and we pray to the Almighty that 
wherever you may go He way bestow upon you inoumerable graces, and 
grant an advancement in your position with all its prosperity and a long 
life. As we are unable to come and present this address in person on the 
eve of your deparrure and as we are not gifted to see even your face we 
send this address by wire. Thanking you for all your innumerable favours 
and kinduess imported to us,—We are, Sir, 
(Signed by) OFFICERS, MANDORES AND COOLIES OF THE 
TELEGRAPHS DEPARTMENT. 


We may add that this line is some 800 miles long and is 
worked by Morse sounders and recorders, with & translation 
station at Penungha, in the interior of the country. The line 
connects Sandakan, the capital, on the east coast, with the 
island of Labuan on the west coast, where the cables of the 
Eastern Extension Company are joined. The construction of 
the line, running, as it does, through a dense tropical forest, 
was, as may be well imagined, an exceedingly difficult under- 
taking; there was an utter absence of skilled labour and 
ordinary transport facilities, and the climate was pestilential. 
The maintenance of the line, also, has proved very difficult, 
as the jungle grows up so quickly. Mr. O. V. Thomas, 


reporter’s graphic account of the tests :— 

* First the word was ‘ moderate speed down hill, and we ran from one 
iron standard to another, about 1251. in а trifle over 8secs. ; worked out, 
that represents about 10 miles an hour, or faster than the car will travel 
in ordinary use. ‘Stop her !' cried the pilot, as he threw overboard a slab 
of putty. It was a curious kind of patent log, but putty is an article of 
strong attachment ; throw it on the ground, aud it stays where it hits. 
On went the brake, off went the power, and the car stopped 37ft. gin. from 
where the putty had anchored in the roadway. A first-rate experiment 
neatly carried out. Then we ran back up the hill, and started her off 
down again at a quicker speed ; say 12 miles an hour. Same order, same 
actions, and we found by the tape that we had run 43ft.—Enugineer Lloyd 
could have done it in less if he had not been opening the brake “ to let her 
out just at the instant Mr. Trotter hailed him to stop. But another and 
more severe trial of endurance awaited the car. Running back to the 
power-house, we took on board some bags of sand, weighing close on 3 tons, 
with which the party already on deck represented a heavier load than the 
car crammed with passengers could ever hope to carry. The bags were 
laid inside the car, and were better than live passengers; they packed 
closer, were not in the way, never grumbled a bit about ‘ squeedging,’ and 
could be trodden under foot when one wished to visit the otherend. With 
this solid cargo, we started off back to Walmer-road, and made more teats 
on the steepest bit of road we could find. Our load made no difference 
going up-hill, and none coming down. At slow speed we stopped 
dead 36ft. from the putty, and with more speed on (over 10 miles 
an hour) the car only ran 38ft. after the word was given. The 
inspector was good enough to inform us that he was perfectly satis- 
fied with everything he had seen, and that the system was all he could 
wish. But there was one thing more he would like to see, and that was 
how the cars behaved on a steep gradient when the rails were wet. The 
weather authority had not sent eny rain that morning, though there was 
promise of plenty of moisture in the western heavens. The resident éngi- 
neer kindly volunteered to take the part of Jupiter Pluvius on the follow- 
ing morning in case the rain still held off, and to have the rails well 
drenched from a cart. The next morning, as arranged, the Government 
inspector resumed his official testa of the Hill tramcars, and very severe 
tests they were, too. White's road gives the steepest gradient on auy 
part of the system. Nay, more, White's road is the steepest bit of hill 
traversed by a tramway line in any placein the world. That is something 
for Port Elizabeth to remember. It was а conclusive test, and 
Mr. Trotter was perfectly satisfied, 


We append a table showing the actual results of the tests as 
to stopping on gradients. The first set refer to experiments 
with dry rails, the second to trials on wet metals :— 


With Loaded Car.—Monday. With Loaded Car.—Tuesday. 


Walmer Road. Whites Road, 
Distance Gradi Distance 
Gradient. run before We уе run before 
stop. Creuse: | stop. 
linl4 | 36ft. Qin. 1 in 12 32%. Oin. 
" 43ft. Oin. lin 8  110ft.Oin.* 
75 | 60ft. О. 1 in 12 S0ft. бір. 
Whites Road. lin 8 56%. Oin 
1 in 12 Soft. Ош. 3 32ft. Qin 
3 38ft. Ош. | » 30ft. Oin 
lin 8 ЗАҢ. Oin. ái . 20ft. Oin 
Н 51%. 6ft. „ 30ft. Cin 
* Skidding. BEEN 


The cars, we may add, are fitted with rail-brakes, as well as 
wheel-brakes. 
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CONTEMPORARY. ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Arsr.] 


The Capillary Electrometer.— According to Warburg's theory 
‘the phenomena of the capillary electrometer are accounted for 
by the solution of mercury by an electrolyte containing air. 
This gives rise to the presence of a solution of a mercury salt 
in the electrolyte, and from this solution mercury is precipi- 
‘tated on polarisation. The presence of the salt solution 
diminishes the surface tension of the mercury, and the 
decomposition of the salt solution increases it and leads to 
the rise of the mercury column used as an indicator 
at the cathode. In order to establish this theory, it 
would be necessary to prove the existence and examine 
the nature of the mercury salt in solution, and also 
to measure the amount of mercury deposited. This has 
been attempted with considerable success by U. Behn, whose 
Apparatus is shown in the diagram. Two vessels containing 
mercury and sulphuric acid are joined by а siphon containing 
an earthenware diaphragm to prevent currents of liquid from 
crossing. The liquid is kept well stirred by the rods shown. 
The circuit also contains a silver voltameter and a galvano- 
meter. The object of the stirring is to get rid of the 
polarisation and to facilitate the constant formation of 
mercury salt and deposition of mercury. It was soon 
found that the salt formed was Hg,SO, A quantity of 
this salt was then added to the cathode liquid or to 
both liquids. In the former case it was formed in the anode 
liquid by solution of the anode, in the latter case crystals 
of the salt were precipitated from the saturated anode liquid. 


Concurrently with this process mercury was deposited in the 
cathode vessel. The quantity of mercury deposited was 
94 per cent. of the quantity expected from the voltameter 


readings. The other 6 per cent. are not yet accounted for. 
| at 
| relations hold good for the average secular range over 


The experiments are imperfect, but so far as they go they 
substantiate Warburg’s ** conduction current " theory. 
[BEnN, Wied. Ann., No. 8, 1897.) 


Atmospheric Electricity. Alexander McAdie publishes an 


interesting survey of the present state of knowledge with 
regard to atmospheric electricity, dealing especially with the 
recent work of Elster and Geitel, Schuster, and the Kew 


Observatory. The need for a complete electrical survey of the 
The material already 


atmosphere is being increasingly felt. 
accumulated is vast. Since Franklin’s experiments in 1751 
some 80 Papers were published in the 18th century, and a much 
larger number in the 19th. Schübler, - Quetelet, Clarke, 
Everett and Wislicenus are among the more widely-known 
observers, but their methods, as pointed out by Mendenhall, 
were faulty. The Pernambucoand Paris observations showed 
that the potential of the air is generally positive. On the rare 
occasions on which a negative potential was recorded there 
were heavy rains and more or less cloudiness. Palmieri, on 
Vesuvius, found that the potential was lower at higher stations, 
contrary to previous experience. Valuable observations have 
been made jn Madras, Teneriffe, Pawlowsk, Perpignan, 
Florence, on the Sonfblick (Elster and Geitel), and near 
the North Pole (Andree). The connections of potential with 
barometric pressure, water vapour, precipitation, sun- 
light, dust, and height, and the diurnal and annual varia- 
tions, all remain to be fully investigated. The influence 
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of sunshine and water is in a fair way towards being 
reduced to exact measurement. The photo-electric experi- 
ments of Elster and Geitel Have shown that sunlight, 
when acting upon certain bodies, makes them lose a negative 
charge. This action is confined to the ultravoilet rays. 
Sohneke and Luvini have shown that dry ice crystals are 
positively electrified through friction with dust-formed water, 
and Maclean and Goto, and more recently Lenard and Kelvin, 
have discussed the question of electrification through falling 
water. When water drops strike on a fixed moist sub- 
stratum or a larger water surface, the surrounding air at the 
time of impact is negatively electrified." It is very probable 
that the negative values so prevalent during rainy weather are 
in part due to this. Another important element is the circula- 
tion of earth currents up into the atmosphere and back again, 
and there seems every likelihood of a connection being traced 
between these and the aurora. 
[McApm, Terr. Magnetism, June, 1897. ] 


Law of Magnetic Variation.—L. A. Bauer has discovered 
some interesting relations between the magnetic latitude and 
the diurnal and secular variations. If d is the annual mean 
value of the diurnal range of the declination, and ¢ the mag- 
netic latitude, then 4-42:58'sec?$. The co nding 
relation for the variation of dip is i(1--8 sin*$) = 6-l'. If 
these formule are correct, then the isoclinics represent 
closely the lines of equal diurnal range. The com- 
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Mean Diurnal Range of Declination. The curve represents computed 
values, the dots values observed in the Northern Hemisphere, and the 
| crosses in the Southern Hemisphere. 


parison between the first formula and the values observed 
24 stations is exhibited in the diagram. Similar 


a given parallel of latitude. In the case of declination this 


| is given by ê= 8-78degs. sec? ф, and for the dip « (1+3 sin? 4) 


=4:57degs. Тһе general law underlying all these formule is 
that the component of the deflecting force producing the 
angular deflection of the needle from its mean position is 
inversely proportional to the force exerted on the needle by 


the earth's permanent magnetism. 
[BauEn, Terr. Magnetism, June, 1897.] 


The Finding of Harbours.—Some particulars concerning the 
remarkable Dutch work on ** De Havenvinding," published at 
Leyden in 1599, are communicated by G. Hellmann. The 
book, а copy of which is preserved in the Royal Library at the 
Hague, was written by the mathematician Simon Steven at 
the instance of the Prince of Orange, who had it published in 
Dutch, Latin, English and French, in order to secure a large 
circulation among mariners. It contains an account of the 
declination of the magnetic needle, and a list of the declina- 
tions observed at 42 stations throughout the world. The 
Prince was convinced of the importance of accurate magnetic 
observations for the use of navigators, and the book contains 
instructions concerning the best way of making them. The 
work is the oldest of its kind, and is of great interest in the 


history of magnetic research. 
- (Hetimann, Terr. Magnetism, June, 1894] 
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THE TELEPHONE SYSTEM OF THE UNITED 
KINGDOM.* 


BY F. CHARLES RAPHAEL. 
(Continued from page 509). 


(d) The Branching System. 


The branching system board is shown diagrammatically in 
Fig. 26, and the actual construction of the five-point branch- 
ing jacks used is shown in Fig. 27. The one line A is connected 
to all the short springs of the jacks in parallel, and the other 
line B to the barrels. The subscriber's indicator is also per- 
manently connected through the terminals 2, 8, between his 
two lines; it has a high resistance and high inductance so that 
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it shall not shunt off too much of the speaking currents. The 
one set of long springs in the jacks are all connected to one 
pole of a battery b, whose other pole is earthed, thus forming 
the test circuit. The other long spring is connected to a 
‘‘test-ring " in front of the barrel of the jack. The plugs 
used for these boards are three-way, resembling those used 
for the five-point series jacks, which are illustrated in 
Fig. 20, but slightly larger. They are, moreover, fitted with 
what are known as “umbrella springs,’’ curved German silver 
springs which are fixed to the sleeve of the plug to ensure a 
good contact with the barrel of the jack. When a plug is 
inserted its tip and sleeve make contact with the two lines, 
and its contact ring connects the two longer springs together, 
thus bringing the test-rings of the jacks in connection with 
one pole of the test-circuit battery. 
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Fro, 27.—Five- point Branching Jacks. Half - size. 


These branching boards are usually fitted with “ self- 
restoring” indicators, and the connections of the operator’s set 
and the pattern used for listening keys are rendered thereby 
somewhat different. The listening key is shown in Fig. 28. 
It is very similar to the one used for series-jack boards, but the 
outer indicator spring is removed and one of the instrument 
bars is replaced by a number of plates B. Another spring M 
is added for the indicator circuit, and when the plunger of the 
key is not depressed, this makes contact with a contact plate 
D, The self-restoring indicator is shown half-size in sectional 
elevation and plan in Fig. 29. It consists of two ironclad 
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coils А and B, А belonging to the indicating portion and B- 
to the restoring portion. When А is energised by the current, 
it attracts the armature C which is pivoted to the frame of the 
indicator at the top. The narrow brass arm D is fixed to the 
upper part of the armature above the pivot, so that when the 
armature is attracted, the barbed end F of this arm is lifted, 
and releases another iron armature G, which is pivoted at 
its bottom end. This piece falls slightly forward, its range 
being limited by a stop. As it falls it raises the aluminium 
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Fic. 28.—Listening Key for Use with Self-restoring Indieators. 
Half-size. 


flap Н through an angle of about 60deg. When a current is 
sent through a restoring coil B, the armature G is drawn 
back, and the flap is allowed to drop back into a vertical 
position. There is also an insulated contact-screw J, which 
is touched by G when it falls forward. At night this contact- 
screw and G form part of а local bell-circuit, so that the 
attention of the night operator is called directly an indicator 
drops. The indicators, as will be seen when the operator’s 
connections are described, are in shunt across the subscriber’s 
lines during conversation. They are therefore wound to a high 
resistance (1,000 ohms), and the iron tube which surrounds 
them is for the purpose of increasing their inductanee. The 
restoring coils have a resistance of only 45 ohms. 


Fia. 29.—Self-restoring Indicator. Half-size. 


[It may here be mentioned that the ordinary ring-off indi 
cators used on series boards resemble those just described, 
but of course have no self-restoring coils. They are also in 
shunt across the lines during conversation, and therefore are 
made iron-clad, and are wound to a high resistance. The 
calling-up indicator used on series-multiple boards has two 
coils wound to 100 ohms resistance. The armature is pivoted 
in the same way as the armature of the self-restoring indicator, 
and there is a brass flap bearing the number, held up by a brass 
arm ending in a hook, and attached to the pivoted armature 
as in the other pattern. 

Returning now to Fig. 26, when a ‘ three-way” plug is 
inserted in one of the jacks, the contaet-ring connects the two 
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long springs together, and closes the circuit of the self- 
restoring coil of the indicator. The current passes from the 
battery ö, from one long spring to the other through the 
contact ring on the plug, to the terminal 1 of the restoring coil, 
through the coil, out at the terminal 4 and back to the battery. 
Thus the action of plugging to answer a call replaces the flap 
of the indicator. 

The operator's set for the branching system is shown dia- 
grammatically in Fig. 30. To answer a call the answering 
plug is inserted in the calling subscriber's local jack, and the 
listening and ringing keys being in the position shown in the 
diagram, he is connected to the operator's receiver and trans- 
mitter. If the number wanted is disengaged (the engaged 
“test” has already been explained), the calling plug is 
inserted in the second subscriber's jack, the ringing key is 
depressed, and, when the operator hears that he is there, the 
listening key is switched over. It will be noticed that the 
main coil of the ring-off indicator is in shunt across the calling 
plug, and therefore across the called subscriber's line. The 
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spring M, which although shown separately on the diagram, 
forms part of the listening key, as shown in Fig. 28, presses 
normally against the contact B,, and closes the local 
circuit of the self-restoring coil of the ring-off indicator. 
Thus, when the operator is ringing up the second sub- 
scriber, the indicator flap does not drop. But when 
the two subscribers have been brought into communica- 
tion, and the listening key has been switched over, besides 
cutting out the operator’s set and leaving the two through, 
this aetion raises the spring M away from the contact point 
and breaks the restoring circuit. Thus, when the conversa- 
tion is finished and the subscribers ring off, the indicator will 
drop. The operator then replaces the listening key and clears 
the plugs, the former action remakes the restoring circuit so 
that the indicator is again automatically restored, 

From the descriptions that have been given of tbe series 
and branching systems of multiple boards, it is apparent that 
the latter system has one great advantage over the former. 
On the branching system the line entering the switch-room is 


brought into contact with its corresponding jacks through 
soldered connections; on the series system the connection 
from section to section is made through contacts on the jacks 
themselves, so that, for instance, on a 8,000 subscriber 
exchange each line is connected through fifteen spring contacts 
(all of which are liable to get dirty in the course of time) 
to its local jack. The advantage is not entirely counter- 
balanced by the extra expense of the branching system, though 
this latter is not unimportant. The cost of wiring the two 
systems is about equal, but the subscribers’ indicators on the 
branching system (even if the self-restoring system were not 
used) have to be made with a high resistance and high self- 
induction, and are, therefore, considerably more expensive. 
(e). Mixed Circuit Boards. 

When metallic (twin wire) cireuits and single wire eircuits 
have to be dealt with on one board, as is the case in most of 
the provincial exchanges, where the conversion from single to: 
metallic lines is not yet complete, boards of special design are 
used. There are two methods of designing switchboards for 
such purposes. One is in use at Leeds and the other at Liver- 
pool, and the systems will be dealt with fully in & future 
article, describing the exchanges in these two towns. 

(f). Test Boards. 

The aérial lines are all terminated on а derrick erected over 
the exchange ; from here cables are led to the distribution 
beard. Twin wires threaded across a “ cross connection field" 
eonneot the lines from the distribution board to the test board, 
where they are placed in numerical order. Serrated lightning 
guards are provided on the terminals of the lines at one of 
these boards. The distribution board is simply made of ver- 
tical rows of terminals, to which the wires in the cables 
leading from the derrick are soldered in the order they 
come in. The test boards afford a means of testing a 
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Fie. 33. 
Test-plugs—Half-size. 


Fig. 32. 


subseriber’s line and his switchboard connections, without 
disturbing the subscriber’s instrument or interfering with the 
switchboard. Each line is provided with a pair of “ testing 
jacks,” shown half-size on Fig.81. Twenty pairs are mounted 
on опе strip of vulcanite; two only are shown on the side 
elevation. They are simply flat brass springs, 8, resting on 
contact edges, C. The line is connected to S, and the switch- 
boards to C. To test any line, a plug of the pattern shown 
on Figs. 32 or 88 is used. Fig. 83 is the type used on smaller 
exchanges. It consists simply of two strips of brass screwed 
on to а narrow strip of vulcanite. A flexible cord is connected 
to these two strips through the handle of the plug. When it 
is desired to test the line, the plug is inserted with its metalled 
side upwards; when the switchboard side is to be tested, the 
plug is used with the metalled side downwards. In larger 
exchanges four-way plugs of the pattern shown in Fig. 82 are 
used. These have two brass strips on either side, which make 
contact with the two line springs 8 and the two contact edges 
C of the jacks, and connect them through a four-wire flexible 
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cord to the testing instruments. By an ingenious arrange- 
ment of switches and keys, either а bell or telephone set can 
be left in circuit or in bridge across the two lines in case the 
subscriber rings up or is wanted from the switch-room ; and 
tests are made for continuity and insulation by means of a 
galvanometer and battery, which are connected to the lines in 
the required manner on depressing keys. In addition there is 
a key by means of which the earth connection is momentarily 
removed from the lightning arrester, so that if the line is 
earthed, the tester can see at once if this is simply due to the 
arrester being clogged. 


—— AeáGcctuu/N/,ÁLaNLZ 


ОН THE RELATIONS BETWEEN АВС CURVES 
AND CRATER RATIOS WITH CORED POSITIVE 
CARBONS.* 


BY MRS. AYRTON. 


When an arc is burning between a solid negative carbon and 
a positive of given diameter, the P.D. between the carbons 
varies according as the positive carbon is cored or solid. 


When the Length of the Arc is Kept Constant. 

1. The P.D..is in all cases higher with the solid than with 
the cored carbon. 

2. With a solid carbon the P.D. continually diminishes as 
the current increases; with a cored carbon the P.D. either 
diminishes much less than with a solid carbon, or remains 
constant for all currents above a given value, or actually 
increases with the current after falling to a minimum. 

With a Constant Current. 

1. The P.D. is always higher with solid carbons than with 
a cored positive carbon, but the difference between the two 
diminishes as the arc increases in length. 

2. The rate of change of P.D. with change of length is 
constant with solid carbons, but diminishes as the length of 
the arc increases with a cored positive carbon. 

8. This rate of change becomes smaller and more nearly 
constant for all lengths of arc as the value of the constant 
current increases. 

4. The Р.Р. corresponding with length of arc 0 diminishes 
a8 the current increases with solid carbons, but increases with 
the current with а cored positive carbon. 

These differences can all be accounted for on the hypothesis 
that with a given solid negative carbon and a positive of a given 
diameter the P.D. required to send a given current through a fixed 
length af arc depends principally, if not entirely, on the nature of 
the surface of the crater being greater or less according as the 
carbon of which this surface is composed is harder or softer. 

By the term area of the crater is meant the area of the mouth 
of the crater, or, still more accurately, the plane area of that 
region of the end of the positive carbon which is sharply cut 
off from the rest by its peculiar brilliance and whiteness. The 
area of the soft carbon in the surface of the crater is taken to 
be the projection on the mouth of the crater of that area of 
the crater that is composed of soft carbon, and the proportion 
of soft carbon in the surface of the crater is measured by the 
ratio of the area of the soft carbon to the total area of the 
crater. This ratio for each current and length of arc will be 
called its soft crater ratio. 

The ratio of the area of the hard carbon in the surface of 
the crater to the area of the crater will be called the hard 
crater ratio.” 

Arcs of Constant Length. 

The area of the crater is known to increase as the current 
increases. With a constant length of arc, therefore, when the 
current is very small the whole of the crater will be in the 
core, as the current increases some hard carbon will be embraced 
by the crater, and the P.D. will therefore, by the hypothesis, 
be higher than if the whole crater were of soft carbon. The 
larger the current the greater will be the area of the crater, 
and consequently the greater will be the amount of hard 
carbon in its surface; hence, by the hypothesis, the difference 


* Abstract of a Paper read before the British Association at Toronto, 
August 24th. 


THE ELECTRICIAN, AUGUST 27, 1897. 


between the actual P.D. and what the P.D. would be if the 

whole carbon were as soft as the core must increase as the 

current increases, until in some cases the P.D. with the cored 

carbon, after reaching a minimum, would actually rise as the 

current increased, as it is found experimentally to do. 
Constant Currents. 

It has not hitherto been known how the area of the crater 
varied with the length of the arc. Hence a very good way of 
testing the accuracy of my hypothesis suggested itself. The 
hypothesis was used in conjunction with the curves connecting 
P.D. with length of arc for constant currents, to determine 
what should be the form of the curves connecting the area of 
the crater with the length of the arc when the current was 
constant. If the result were the same as that obtained from 
actual measurements of the crater, the presumption would be 
that the hypothesis was correct. The comparison was made 
with very satisfactory results, the form of the curves being 
exactly the same in both cases. 

From the hypothesis and the curves connecting P.D. and 
length of arc for constant currents it was deduced that— 

1. When a cored positive carbon is used and a constant current 
is flowing the area of the crater must increase as the length of the 
arc increases. 

д. The change that takes place in the ratio of the soft carbon 
to the total amount of carbon in the surface of the crater with a 
given change of length must diminish as the arc increases in length. 

3. The change that takes place in the ratio of the soft carbon 
to the total amount of carbon in the surface of the crater with 
a given change of length must be smaller, and the rate of change 
must become more nearly constant for all lengths of areas the 
value of the constant current increases. 

Remembering that the ratio of the area of soft carbon to 
the area of the crater is called the soft crater ratio, these 
three conditions may be put thus— 

1. With a cored positive carbon, and with a constant 
current flowing, the area of the crater must increase, and 
consequently the soft crater ratio must diminish as the length 
of the arc increases. 

2. The change of soft crater ratio with change of length 
must diminish as the length of the arc increases. 

8. The change of soft crater ratio with change of length 
must be the smaller, and the rate of change must become the 
more nearly constant the larger the current. 

To test the accuracy of these conclusions, and therefore of 
the hypothesis upon which they were founded, measurements 
of the crater, made on the enlarged image of the arc in 1898, 
were used. It was found that straight line laws were obtained 
in two ways: (1) by plotting the P.D. for each length of are, 
with the corresponding area of the crater with various con- 
stant currents; (2) by plotting the current with the corres- 
ponding area of the crater with various constant lengths of arc. 
From these two sets of straight lines corrected areas of crater 
were obtained, from which the laws connecting the area of 
the crater and the soft crater ratio with the length of the arc 
could be seen more clearly than with the uncorrected areas of 
crater. 

These laws were found to be exactly what had been pre- 
dicted. It was found that with a cored positive and solid 
negative carbon, and with a constant current flowing— 

1. The area of the crater did increase, and consequently the 
soft crater ratio diminished as the length of the arc increased ; 

2. The change of soft crater ratio with a given change of 
length did diminish as the length of the arc increased ; and 

3. The change of soft crater ratio with a given change of 
length was smaller, and the rate of change was more nearly 
constant the larger the current. 

From the parallel straight lines connecting the area of the 
crater with the current for constant lengths of arc three facts 
were deduced—viz., (1) that with constant lengths of arc the 
area of the crater, minus a constant depending on the length 
of the arc, is proportional to the current. 

2. Tha¥ the change of area of crater with a given change 
of length of arc is independent of the value of the current 
flowing. C. 

8. That the change of area of crater with a given change of 
current is independent of the length of the arc. 
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SOME TESTS ON THE YARIATION OF THE CON- 
STANTS OF ELECTRICITY SUPPLY METERS, 
WITH TEMPERATURE AND WITH CURRENT.* 


BY G. W. DONALD RICKS, A. C. G. I., A. LE. E. 


The general object of the tests to be described in this Paper 
was to afford a means of studying the behaviour of direct- 
current electricity supply meters with regard to variations in 
the accuracy of their indications under varying conditions 
of temperature, current and potential difference. 

Some of the more important meters were put through a 
series of tests which aimed at ascertaining— 

1. How the accuracy of the meter depended upon the 
current at various constant temperatures, all other conditions 
being maintained constant. 

2. How its accuracy depended on the potential difference at 
constant current and temperature. 

The first of these tests was carried out at three different 
temperatures—namely, about 2°C., 18°C. and 40°C., which 
may be fairly taken as the extreme and mean ordinary 
working temperatures. From the results of this test the 
effect of change of temperature at constant potential difference 
and current was ascertained. 

The second test is, of course, only applicable to energy 
meters. It was made at the maximum current and at atmo- 
spheric temperature, the pressure being varied from about 
10 per cent. below to 10 per cent. above the normal value. 

The above tests were carried out at the City and Guilds 
. Central Technical College upon each of the following meters, 
obtained direct from the makers, and not opened or in any 
way altered before testing :— 


Makers Normal | Maximum |Declared 
Name of meter: number. | pressure. | current, Declared 
Elihu Thomson 80,711 100 10 1:0 
Schuckert ..................... 10,717 110 15 0:5 
Ferranti ...... ................. 17,87 bus 25 10 
Petty ызыл заты КЫА 401 20 20 
Chamberlain апа Hookham 6,973 25 го 


These, it will be seen, fairly represent the principal types of 
direct-current meters now in general use in this country. 


Apparatus and Method of Testing. 

In carrying out these tests it was necessary to have some 
means of controlling the temperature of the air surrounding 
the meter, and for this purpose a thermal case of the following 
construction was employed :— | 

The inner tank T, (Fig. 1) is of copper, 14in. square by 20in. 
deep, апа is fixed within another similar tank T, by means of 
wooden distance pieces W W, leaving a space of 2tin. 
between the two tanks at the sides and bottom; the top, 
however, was covered by а mahogany lid L, provided with а 
large window of 1in. plate glass. The whole was then placed 
in & wooden case 28in. square and 82in. high, the intervening 
space being filled up with sawdust to retard as much as 
possible interchange of heat and consequent change of tem- 
perature. For the same reason the top was covered with 
cotton wool, except for a small portion of the window through 
which observations were made. 

For the higher temperature tests the space between the 
copper tanks was filled with water at a temperature rather 
above 40'C., and this was maintained constant by passing 
steam into the water, thus supplying heat in place of that lost 
by radiation, &c. The rate at which this steam was passed in 
was governed by a Reichert’s automatic thermostat S, which 
regulated the supply of gas in the steam generator. Using 
this apparatus no difficulty was experienced in keeping the 
temperature of the air in the inner tank constant to within ic 

The low temperature, on the other hand, was obtained by 
substituting for the hot water & freezing mixture of salt and 
ice, and it was found that in this case no regulation was neces- 
sary, because after the freezing mixture had been in for several 
hours а steady condition was reached, after which the air in 


* Paper read before the British Association at Toronto, August 24th. 


the inner tank showed no appreciable rise of temperature for 
two or three hours. | 
The intermediate temperature taken was that of the atmo- 
sphere at the time of testing, and after closing up the thermal 
case no greater variation occurred than in the other cases. 
The rest of the apparatus and its arrangement is shown in 
Fig 2, where M is the meter under test, B a battery of accu- 
mulator cells, В, а variable carbon resistance, and B, a. 
variable mercury resistance for close regulation of the larger 
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currents used. Currents down to 10 amperes were measured 
by means of a Kelvin balance previously standardised by the 
copper deposit method. It was not suitable, however, for 
currents below 10 amperes, and for such currents it was there- 
fore replaced by the arrangement shown in Fig. 2, and con- 
sisting of a sensitive d’Arsonval galvanometer G connected in 
series with a variable resistance R, to the ends of а platinoid 
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strip P. This arrangement, after being carefully calibrated, 
constitutes a very sensitive ammeter possessing the very desir- 
able property that its sensibility can be adjusted according to 
the magnitude of the current to be measured. It was cali- 
brated relatively by the potentiometer method, and absolutely 
by comparison with the Kelvin balance. In the case of 
ampere-hour meters this completes the arrangement, but 
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for energy meters it is necessary also to energise the shunt- 
windings by keeping their terminals at the proper potential 
difference. This was effected by means of the battery of small 
accumulator cells A with a regulating resistance R, in circuit. 
This potential difference was measured on an Ayrton and 
Mather deadbeat astatic station voltmeter. In the second set 
of tests, however, in which it is required to determine the 
effect of varying the potential difference, a reflecting voltmeter 
of the d’Arsonval type was employed. | | 

E The accuracy of supply meters is most conveniently studied 
by experimentally ascertaining to what extent the constant or 
multiplier differs from its declared value under different con- 
ditions. By plotting the result as a curve of variation one 
obtains a clear indication of the behaviour of the meter as 
regards the accuracy of its readings. The multiplier referred 
to is the number by which the amount indicated by the meter 
must he multiplied to give the true value in watt hours or 
ampere hours as the case may be. Hence the constant or 
multiplier may be defined as the ratio of the true value to the 
indicated value. To obtain the actual value of this constant 
experimentally, much time and labour can be saved by observ- 
ing the revolutions of the armature instead of taking the dial 
readings in the ordinary way, for since they are connected 
simply by multiplying mechanism, their motions are propor- 
tional. All that is necessary is to determine once for all the 
number of revolutions of the armature which correspond to 
the registration of one unit on the dial. 


Let a = number of revolutions of the armature per unit 

registered on dial. 

K =constant or multiplier. 

A=current in amperes. 

V = potential difference in volts. 

T = time in hours during which A might flow. 

N =number of units registered in time T. 

w =speed of armature in revolutions per second. 


Then = and Nese E 


a 


In the case of watt-hour meters :— 


By definition K= true watt-hours 


AVI 
registered watt-hours 


E 
substituting for N 
AVT 


K = 760057 


a 
d „ыз, 
im “= $,000K 
df K' = the declared value of К, 
w' = speed of armature when the meter is registering 
accurately, 


A 


w 


AV 
w ? 


a 


— 8,600 


AV. 


= в 60бК! id 
aAV 
K 38,6000 w 
KR «АУ ww 
8,600” 
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The constant а having been first carefully determined, values 
of w' for different currents are calculated and tabulated or 
plotted for use. 

Exactly the same method is applicable to ampere-hour 
meters, the only difference being that the quantity V does not 
occur. 

In testing, therefore, there are in general three quantities 
to be measured, viz. current, potential difference and speed, 
the constant a being of course determined once for all for each 
meter. 

The current and potential difference were measured and 
regulated as already described, the speed of the armature was 
observed by noting. by means of а stop-watch, the time taken 
for a convenient number of counted revolutions. The interval 
of time measured was never taken less than five minutes, so 
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that the percentage error in w would be very small. In all 
cases the meter was allowed to run for a minute or two after 
each change of speed before any observation was taken, and 
the determinations of k for each point were repeated until con- 
cordant results were obtained. 

Elihu Thomson Meter. 

This meter ‘may be regarded as a form of electrodynamo- 
meter so arranged that, instead of merely indicating power, it 
integrates it with regard to the time, and so measures the 
amount of energy that has passed. The general principle of 
all such meters is that a small fraction of the power to be 
integrated is employed to produce motion in an armature. if 
the velocity of the armature can be made exactly proportional 
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to the whole power, then the number of revolutions of the 
armature in any time is.a correct measure of the total energy 
that has passed. 

In Fig. 8, C C are,two coils of thick conductor which carry 
the main current. The field thus produced is proportional in 
strength to the current, and in it is vlaced the armature A, 
which is drum-wound, without any iron in its core; its 
windings form part of the high resistance pressure circuit. 
Since there is no iron in the magnetic circuit, the driving 
torque thus produced is proportional to the product of 
current and pressure, and if the retarding torque could 
be made strictly proportional to the speed this would 
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be sufficient; but solid friction at the bearings intro- 
duces a disturbing effect which is overcome, first by 
making the bearing friction as small as possible, and 
also by compensating what remains by means of a permanent 
driving torque, in addition to that already mentioned. Solid 
friction may be considered as being very nearly constant 
throughout the range of speed employed. So the extra driving 
torque must be independent of the speed. It is produced by 
placing two fixed coils R, R, of fine wire in the pressure circuit, 
and by connecting this circuit to the lamp side of the series 
coils, so that both the shunt and main currents pass round these 
windings (Fig. 8a). The pressure circuit then consists of these 
two fixed coils, the armature, and an added non-inductive 
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resistanee R., which brings the total to above 8 ,000%ohms. As 
the meter is ‘designed for use on either direct or alternating- 
current circuits it is important that the self-induction of the 

-cireuit should be comparatively small, consequently 
the non- induotive part R, forms the greater part of the whole 
resistance. Connection is made with the armature windings 
by means of a small silver commutator E at the top, and 
two lightly-pressing spring brushes B В with silver contact 
pieces. Fixed to the spindle at its lower end there is а 
large copper disc D rotating in a non-uniform but constant 
magnetic field, supplied by two or three permanent magnets 
MM. The reaction between the Foucault currents induced 
in the disc, and the magnetic field producing them, gives the 
required retarding torque proportional in magnitude to the 
velocity. The counting mechanism gears into a worm on the 
spindle at its upper end ; the dials are usually direct reading in 
kilowatt hours, but in some sizes multiplication by a simple 
constant is necessary. In this meter solid friction is reduced 
io & minimum by having a delicate jewelled bearing P at the 
lower end of the spindle. It is provided with а spring arrange- 


Constant. 


Cu Ж" r 


ы sae bie T 


Phen Driving torque =aAbV + cVbV, 
Retarding torque = /*w + r. 
For steady motion 
ab AY + bcV3 e f*w +7. 
Now if bearing friction is exactly compensated by the per- 
manent torque 
БҮ? r, 


E А 
and AV 5. 

The results of the tests on this meter are given in Table I. 
and shown graphically on Sheet I. The starting current, 
below which of course the constant is infinite, is about 0: 14 
ampere, or 1-4 per cent. of the maximum. The constant then 
falls very rapidly as the current increases; not, however, 
reaching its normal value till the current has risen to about 
40 per cent. of its maximum value, after which it remains 
remarkably constant till within 10 per cent. of the maximum, 
when it begins to rise slightly. This high value of the con- 
stant at small current is, of course, due to the uncompensated 


110 


1 Volta) 


Smeer I.—Elihu Thomson Meter. (Max. Current, 10 Amperes ; Pressure 100 Volta). 


ment to prevent injury from vibration, and it can be lowered 
out of contact when the meter is being moved. Very light pres- 
sure of the brushes is sufficient to give good electrical contact, 
and the upper 1 нү of course, unimportant, being little 
more than a guide at solid friction remains is in great 
part neutralised by the permanent torque already referred to. 
The law of this meter is comparatively simple, and may be 
expressed as follows :— 
Let A= main current. 
V = potential difference. 
w = speed of the armature. 
a=a constant depending on windings, &c., of series coils. 


b= » » 9 » armature. 
c= - » » 9 coils ҺВ,. 
r= к " „ solid bearing friction. 


brake field. 


f= » » 77 


part of the solid friction. There are several reasons why it is 
desirable to not quite compensate for all the solid frietion. 
Not only would it increase the amount of continuously 
absorbed energy, but the meter would be liable to start 
without any series current, should the pressure increase 
slightly. Another consideration is that it is very desirable 
to keep the self-induction of the pressure circuit as low as 
possible, in order to lessen the difference which it causes 
between the direct current and alternate-current readings. 
The effect of temperature change is also shown on Sheet I. 
Except for low currents, where the value of the constant is 
not so well defined, these curves are practically straight lines. 


| The constant decreases proportionally to the rise of tempera- 


ture, and the temperature coefficient of the meter is therefore 
negative. Its maximum value is about — 0:82 per cent. per 
°C; but for currents between 4 and 10 amperes its mean 
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value is — 0°29’ per cent. per °C. This coefficient, it will be 
noted, is not very much less than that of copper, and it may 
therefore be surmised that the coefficient of the pressure coil 
is ery much less than that of the copper disc. 


7 Symbols used in the Tables. 
w =speed of armature in revolutions per second. 
K =constant (determined experimentally). 
К! declared constant. 
A =current in amperes. 
V =potential difference in volts. 
a =number of revolutions of the armature per unit 
registered on the dials. 


Table I.— Eihu Thomson Meter. 


Maximum current, 10 amperes. Pressure, 100 volts. а=2@ К!=1. 
Current varied. 
At- 1°C. At18C. | At 38°C. 
Current A 3 айко 
w | K w K | w K 
0°5 0:0225 | 1:256 | 0:0224 | 1186 | 00237 | 117 
1 0°0483 | 1:150 | 0:0492| 1:129 | 0:0526 | 1:055 
2 0:1028 | 1:081 0:1070 | 1:040 0:1182 | 0:985 
4 02106 | 1:056 0:2241 | 0:993 0:256 0:945 
6 0:3160 | 1:055 | 03360 | 0:994 | 0:554 | 0°942 
8 0:422 1:056 0:448 0:991 0:471 0:045 
10 0:525 | 1:061 | 0:556 | 1:000 | 0°585 | 0:951 


| ariation of C 


above 40 per cent. of the maximum; for low currents, how- 
ever, the error is considerable. The power absorbed is also 
fairly large; the pressure circuit takes 8:2 watts, and the 
series coils at full load 9:6 watts, so that at full load the 
wasted power is 1-28 per cent. of the maximum power, and at 
no load about 0°82 per cent. | 


Schuckert Meter. | 
This meter is exactly the same in principle as the Elihu: 
Thomson meter, and is very similar to it in construction. It 


consists essentially of a small electrometer in which no iron 

is used, and whose motion is retarded by Foucault current 
| | | | | 

onstant with Temperature | 


| 
— 


| M 0 


20 


| Variatión of Constant With . 


NEL 


p^ I © 


Constant. 


Current (Amperes). 
SHEET II.—Schuckert Meter. (Max. Current, 15 Amperes ; Pressure, 110 Volta). 


The tests made with varying pressures show that the | friction. 


In Fig. 4, À is the armature, wound with fine wire, 


accuracy of the meter's indications is quite independent of the and having in series with it a high resistance, part of which 


pressure when varied within 10 per cent. of the normal value. 


Table Ia. 
Pressure varied. Current — 10 amperes. 

V | 10 К 

90 | 0:501 0:999 

95 | 0:528 1:000 

98 | 0:546 0:999 
100 0:556 1:000 
102 | 0:567 1:000 
105 0:586 0:997 
110 | 0:612 0:999 


This meter possesses some very useful advantages compared 
with meters generally. It is comparatively simple in con-. 
struction and is equally applicable without any modification 
to either alternating or direct-eurrent circuits. As already 
pointed out, its constant is remarkably accurate for currents 


is wound to give а permanent driving torque, the remainder 
К being wound non-inductively. , The field is produced by the 
main current in the series coil C, C,, and the retarding torque 
is obtained by the action of the permanent magnets M on the 
copper brake disc D. The equation of motion of this meter 
is of course identical with that of the Elihu Thomson meter, 


. Which has just been described, and the statement given there 


is equally applicable to the Schuckert meter. 


The curves on Sheet II. show the results of the tests on this 
meter. Referring to this sheet, it will be seen that the constant, 
after starting, as the current is increased, rapidly approaches 
its declared value, falling below it at about 15 per cent. of 
the maximum current. The curve then dips down, but rising 
again crosses the declared value at about 50 per cent. of 
maximum current, after which it remains fairly constant till 
near the maximum, when it decreases slightly. The high 
value at low current is, of course, due to the uncompensated 
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solid friction, but the reason for the shape of the remaining 
part of the curve is not apparent. 

The effect of temperature is also shown on Sheet II.; the 
mean temperature coefficient is about 0°18 per cent. per C. 
This is much lower than the coefficient of the Thomson meter, 
and may possibly be due to a larger coefficient in the pressure 
circuit. It will be seen from Table П. that varying the pres- 
sure has no appreciable effect on the accuracy of the meter. 

The starting current was found to be rather high, being 0°29 
ampere, or 1:93 per cent. of the maximum. The absorption 
of power is also very considerable, being 14/7 watts at maxi- 
mum load, and 4:8 watts at no-load. The fall of potential in 
the series coils is 0°66 per cent. 

The general characteristics of this meter are much the same 
as those of the Thomson meter. The constant approaches its 
normal value at à much lower percentage current, but on the 
other hand the remaining part of the curve is less regular. 


Table II.—Schuckert Meter. 
Maximum current 15 amperes. Pressure 110 volts. a=1, K=0°5, 
Current varied. 
At -4°C. At 20°С. At 41°C. 
Current A. — — — 
| w K w K w K 
1 000577 | 0530 | 00597 | 0512 | 0616 | 04% 
2 01178 | 0:519 | 01225 | 0499 | 01256 | 0:487 
5 | 0:2975 | 0514 | 0:3110 | 0492 | 0:3180 | 0:482 
7 | 0:4160 | 0°515 | 04280 | 0-499 | 0°442 | 0485 
10 | 0:5910 | 0:518 | 0°6105 | 0:5015 | 0:625 | 0:489 
12 07/065 | 0519 | 07500: 0:5025 | 07754 | 0:487 
15 | 0:8925 | 0:516 | 0:9205 | 0:499 | 0946 | 0:486 
Table IIa. 
Pressure varied. Current — 15 amperes. 
V | 10 K 
100 0:546 0:510 
105 0:574 0:509 
108 0:590 0:509 
110 0:599 0:510 
112 0:6125 0:509 
115 0:627 0:510 
120 0:645 0:509 


Ferranti Meter. 


The action of this meter is dependent on the principle that 
when а current is passed radially through a fluid which is in 
a perpendicular magnetic field, the fluid tends to move in а 
direction at right angles to the directions of both the current 
and the field. 

A diagram of its construction is shown in Fig. 5, where T is 
a disc-shaped insulated chamber, containing mercury. It is 
made of vulcanised fibre, and is fixed to the magnet pole M., 
the other pole M, being close above it. The electromagnet is 
energised by the main current in the coil e, and is so designed 
that only the comparatively straight part of the magnetisation 
curve is employed—that is, the magnetic field is very nearly 
proportional to the main current. The current enters the 
meter at the terminal T,, which is connected with the iron 
case I, it passes up M,, and enters the mercury at the central 
part T, and flowing radially outwards, enters the coil e by 
means of a metal rim, and then leaves the meter by the insu- 
lated terminal T.. 

The chief retarding force is that due to fluid friction of the 
mercury against the sides of its chamber, which are stamped 
with radial grooves to increase the effect and make it propor- 
tional to the square of the speed over as large a range as 
possible. The counting mechanism introduces a small amount 
of solid friction, which is practically constant and is compen- 
sated for by using mild steel for the magnet core, which then 
has a small amount of permanent residual magnetism. The 
motion of the mercury is transmitted to a very delicately 
made counting mechanism by means of a vane immersed in 
it, and having a small vertical spindle which gears into the 
counting mechanism. Very pure mercury is used and the 
spindle is of very small section at the part where it breaks the 
surface, so that skin friction is not very great. 


The law of the meter may be expressed thus, assuming, 
however, that the fluid friction is proportional to the square 
of the speed throughout the whole range: 


Let А = main current. 

M,=magnetisation due to the current A. 

M, = residual magnetisation. 

w=angular speed of the armature. 

qu? = force due to fluid friction. 
p= force due to solid friction. 
k =a, constant. 

kA(M, + My) = total driving force, 
p+ g:?= total retarding force. 


Then 
and 
For steady motion 

kA(M, + My) 2 p + qv?. 
Assuming magnetisation proportional to the current 

M,=DA, 
and residual magnetisation constant 
М, =r, 
КА(БА +r) =p t+ qu?, 
kbA? = qu? + p — КАг. 
If the retarding force due to solid friction is exactly neutralised 
by the driving force due to residual magnetism, 
р= КАг, 


Then 


2 7 „а 
and A тиш, 


That is, the speed is proportional to the current. 


Fic. 5. 


This meter is made up in an extremely compact form, and 
has the great advantage of simplicity of construction. The 
gubstitution of residual magnetism for that produced by shunt 
windings used in ап earlier pattern, has removed one of its 
principal drawbacks, the waste of energy in the shunt. 
It possesses, however, the disadvantages attendant upon com- 
paratively small driving and brake forces, necessitating the 
employment of an extremely light and frictionless counting 
mechanism, which, owing to its very delicate construction, 
must require very careful handling. It is also essential that 
the mercury used should be of the highest degree of purity, for 
the law of the meter depends directly on its viscosity, which 
would be seriously affected by impurities even in small quantity. 

The tests on this meter revealed several characteristic points 
not found in any of the other meters tested. In the first 
place the constant at low currents was found to have a low 
value, giving a curve of quite a different shape. Then it was 
noticed that for any given value of the current the constant 
varied according to whether the current had risen or fallen to 
that value, and a third peculiarity is that its temperature 
coefficient is very small and positive as the constant increases 
and the temperature rises. Its mean value is about 0-07 per 
cent. per °C. 

The same meter was very carefully tested for variation of 
constant with current by Messrs. Nelson, Kerr and Gray, 
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SHEET III.—Ferranti Meter.7@ (Max. Current, 25 Amperes), 
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Table III. Ferranti Meter. 


Maximum current 25 amperes. Current varied. Temperature 19°C. 
а = . = 4. 


| | 


Current increasing. | Current decreasing. 

Curreut ee Mean. 

A. w K | 10 К 
0:5 0:0658 0:906 0:085 0700 | 0803 
1 0:1285 0:930 0:1458 0820 : 0875 
2 0:2460 0:972 0:2155 0:867 0:920 
ó 0:3622 0:990 0:4020 0:894 0:042 
4 0:4775 1:001 0:527 0:909 0:955 
5 0:5940 1:005 0:653 0:917 0:961 
10 1:180 1:012 1-266 0945 0978 
15 1:755 1:020 1:856 0965 , 0993 
20 2:550 1:024 2419 0:988 1:006 
25 2915 | 1025 | 2950 | ros | ros 


students at the Central Technical College, as wellas by myself, 
and I am indebted to them for some of the following results. 
Previous tests had shown the nature of the curve, viz., that 
ihe constant apparently began at a very low value just after 
the meter started, and rapidly increased with increasing 
current. A few preliminary readings gave a similar result, 
and as it appeared to be due to the residual magnetism over- 
balancing the friction, the effect of demagnetising was tried, 
and gave the marked result shown graphically on Sheet III. In 
carrying out all the tests with this meter it was found neces- 
sary to put it through a regular cycle of current, starting from 
zero, increasing to 4 maximum, and decreasing again to zero. 
The constant was taken at frequent intervals, and the first 
cycle shown completely on Sheet IIIA. clearly indicates the 
effect of unbalanced friction. As the current is increased 
from zero to a maximum, the constant, commencing at a high 
value, descends in a sort of hyperbolic curve, exactly as 
one would expect it would if there were a constant excess 
of retarding torque over driving torque. During the remain- 
ing half cycle we have again what would be looked for 
if there were a constant excess of driving torque over retard- 
ing torque, namely, an inverted hyperbola. This course bends 
up very sharply just before reaching the stopping current. 

This operation was continued until the curves for two suc- 
ceeding cycles were nearly coincident, which occurred with 
those of the third and fourth cycles. These are shown graphi- 
cally on Sheet IIIs. from which it will be seen that, although the 
curves for the different cycles appear to be very irregular, still 
they all lie chiefly within an area enclosed by the descending 
half of the first cycle and the ascending half of the fourth 
cycle. The irregularities may be accounted for by variations 
in the lag of magnetisation caused by some such disturbing 
influence as vibration. 

On Sheet IIIc. will be found curves showing the maximum 
variation of the constant with current and the mean value at 
any given current. The dotted curve indicates the amount to 
which the constant may vary at any given current by reason 
of variation in the lag of magnetisation. For increasing cur- 
rent this lag causes a decrease in the driving torque, and 
consequently a higher value of the constant than is the case 
when the current is decreasing. In ordinary working, how- 
ever, these effects of lag would probably neutralise each other, 
and the mean curve shown in full line would represent mean 
working value of the constant. 


(To be concluded.) 


SOME REMARKS ON SLOT AND TUNNEL 
ARMATURES.* 


BY PROF. H. DU BOIS. 


An interesting article by Herr von Dolivo-Dobrowolsky appeared 
under the above title in No. 30 of the Elektrotechnische Zeitschrift. 
Mr. Mordey's experiment induced me also to study the physical 
side of the question raised, and I would like to make a few obser- 
vations with regard to it. Оп the whole, I concur in Herr von 
Dobrowolsky's views, without, however, agreeing to all his deduc- 
tions—I certainly do not share his opinion that ‘‘we hold and 
make use of elementary conceptions having little foundation." I 
believe that the stability of the well-jointed structure, for which 


* From the Elektrotechnische Zettschrift of August 19th. 
f А translation appeared in The Electrician of August 20th. 


we have to thank Faraday and Maxwell, is in no way threatened 
by being confronted with the ''ticklish question under discus- 
sion. On the other hand, there can be no doubt that the question 
will do good service as a warning against a too literal conception 
of the lines of force theory. 

In my opinion a satisfactory explanation can be obtained if we 
allow that the maoene field in the slots or tunnels of the arma- 
ture (see Fig. 1 of Herr von Dobrowolsky’s article) is weak on account 
of the powerful screening action of the teeth, though not, as Herr 
von Dolrowolsky assumes, that it is altogether absent. To get at the 
matter mathematically, we will consider a thin element of the tunnel 
armature represented in a clear geometrical manner. Let us further 
conceive a linear conductor forming the axis of a concentric hollow 
cylinder, the latter being made of a material of permeability n, and 
let the whole be in a homogeneous external field, H, the lines of 
which are at right angles to the axis of the cylinder. As long as 
р=1 the electromagnetic force on a unit length of the conductor 
tending to move it sideways is IH where I is the current in deka 
amperes ; but if the hollow cylinder is of ferro-magnetic material 
the space it encloses is screened, so that within it there is only a 
homogeneous field, H’. I have recently estimated the ratio of H 
and H' in such а case, but as the calculation is somewhat compli- 
cated I will only mention that this ratio or screening action has as 
its higher limit the expression 


H.l(,. 91 
+ 40 541. 


We may thus make the walls of the cylinder as thick as we like, 
but the weakening of the external field will not be more than about 
a quarter of the permeability, the figure being of the order of 100. 
The internal space will therefore not be devoid of field, but a field 
of 1 per cent. of the external field will remain. 

The force on the protected conductor is correspondingly only 
I Н’ per unit of length, and the principal force I (Н — Н”) is exerted 
upon the iron cylinder. The latter is circularly magnetised by the 
current ; and the superposition of this circular magnetisation upon 
the cross magnetisation due to the external field produces actually 
an unsymmetrical diagram of lines of force by means of which the 
force mentioned can be pictured in the well-known way and thus 
explained. 

is is not only true for circularly-magnetised hollow cylinders, 
i. e., for iron tubes, but also for ring-magnets. A ring-magnet expe- 
riences a side thrust when in an external field, whose lines of force 
are in the same plane as the ring; and conversely it exerts a 
ae in the opposite direction wpon the supporter of the external 
eld. ; 

This deduction, so astonishing at first sight, I have proved to be 
verified by experiment. 

So much for the electromagnetic side of the question. I would 
like now to devote a few words to the corresponding induction 
phenomena which are the most ‘‘ticklish” to the lines-of-force 
theory. If we consider the above arrangement devoid of current, 
and move it again in the direction in which we experienced the 
electromagnetic force, we obtain the same induction effects as if the 
magnetic screen were not there, although the conductor is now 
continuously in a-considerably weakened field. 


To explain this it is better to make use of the theory of tubes of 
induction. Each of these tubes keeps, under all conditions and at 
any time, the continuity of its flow of induction, a proposition u 
which as is known that theory at present rests. Thus if the tube of 
induction reaches to the hollow space, its section there is inversely 
proportional to the field, and hence is a hundred times as large as 
the section in the free external field. Thus, if by the relative 
motion of the outer field with regard to the hollow cylinder, a tube 
of induction passes from the wall of the cylinder, where it was drawn 
eet into the inner space, it will expand considerably and drive 
other tubes of induction before it. It goes without saying that this 
process does not take place in jumps; the tubes must be considered 
as infinitely thin, and one understands then that they move 
relatively to the inner space with a velocity which appears increased 


in the same ratio (0 as their section. Consequently the con- 
ductor will, in a given time, cut the same number of tubes as if it 
were in the external field, and not screened. In this way I think 
the apparent paradox of the unaltered inductive action is ex- 
plained. 

Lines of force are, it is well known, popularised representa- 
tives of tubes of induction, whose centres of gravity they join. 
If one wishes to retain the term of lines of force throughout, the 

rocess just discussed can iu my opinion only be logically described 
by stating that the lines of force spring over the hollow space with 
increased velocity, a statement which I admit Herr von Dobro- 
wolsky would not allow. It would certainly be difficult to demon- 
strate this statement by actual kinetoscopic ке 

It would take up too much о {о 17 fully into the suggestions 
given above. I hope later to with the question is a thorough 
manner both theoretically and experimentally. 
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PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E, KENNELLY 

and H. D. WILKINSON. Price ба. 6d., post free 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 

F. M. WEYMOUTH. Price 7s. 6d., post free. 
THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
В. RAM. Price 7s. 6d., post free 8s. 


A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULE. By 
W. GEIPEL and H. M. KILGO 


[In preparation. 
"THE ELECTRICIAN” WIREMAN'8 POCKET BOOK. [In preparation. 
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SPECIAL NOTICE. 


NOW READY.—Vol XXXVIII. of “ Tur ELzOTBICIAN," bound in 
strong cloth. Price 17s. 6d., post free 186. ба, Also ready, Cases for 
binding. Price 2s., by post 28. 3d. 
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STEEL-PLATE PORTRAITS. 


Of Willoughby Smith (out of print); W.H. Preece, C. B., F. R. &.; Michael 
Faraday (1s. extra) ; Sir John Pender, G.C.M.G., M. P.; Sir William 
Thomson, F. R. S. (Lord Kelvin); C. H. B. Patey, C. B.; Dr. Oliver J. 
Lodge, F. R. S. Sir William Crookes, F. R. S.; Prof. von Helmholts ; 
Prof. W. E. Ayrton; Lord Kayleigh, F. R. &., W. Field; Werner 
von Siemens ; Sir James Anderson; Joseph Wilson Swan; Mr. Alexander 
Siemens; Dr. Heinrich Hertz; Mr. В. E. B. Crompton: William 
Sturgeon; Dr. John Hopkinson, F.R.8.; Prof. J. J. Thomson, F.R.S., and 
Sir Henry C. Mance have been issued as Supplements to THA 
ELEOTRICIAN,”” 


Copies of these admirably-cexecuted Steel Engravings can be supplied, price 


Is. each, post free on roller, 1s. 2d. Or framed $n neat Black Pillar or 


_ Brown Ornamental Frames, price 48., carriage paid, 6з. ( U.K.) 
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ELECTRICITY SUPPLY METERS. 


In our issue for December 29, 1898, a leader under the 
above title appeared, in which the main features in the history 
of this question were briefly referred to, and the hope was 
expressed that the subject will attract more interest than 
hitherto.” During the three and a-half years which have 
elapsed since that sentence was penned, the pages of the 
technical journals furnish little evidence of an absorbing 
interest in meters. The Journal of the Institution of Elec- 
trical Engineers is, we believe, absolutely devoid of any 
reference to the matter. Can it be that during all this 
time the meter has been quite ignored? Has the station 
engineer bestowed all his attention, and spent all his 
energy, on the larger items within his ken—generators, 
transformers, systems of distribution and the like—without 
one thought of the tiny spinning-wheel which is reckoning up 
his bills? In spite of appearances, we think No is the appro- 
priate answer to both these queries. Moreover, the discussion 
which followed the reading of Mr. WirwsuunsT's Paper at the 
recent meeting of the Municipal Electrical Association in 
Manchester, and the Paper ор “ Tests of Meters read before 
the British Association meeting at Toronto this week, which 
appears in our present issue, are themselves incidents which 
help to justify our emphatic No. 

Reserving these Papers, however, for particular reference 
later, there are certain matters which must be considered 
in any discussion of the subject as it is now before us. The 
lot of the inventor is but rarely a peaceful or a happy one. 
But he who concerns himself with an electricity meter enters 
upon а pathway which is long and wearisome, and beset with 
pitfalls on every hand. Success is to him a perfect “ will o' 
the wisp,” and his effort to seize what seems just wishin his 
grasp often lands him in a financial swamp. Nor is this to 
be wondered at. The characteristics of the perfect meter are 
almost indefinable. Perhaps the word jit may be taken 
as а near approximation to what it must be. Hence 
it is that the inventor’s estimation of what is implied 
by fitness must be checked by the laboratory treatment 
of the Board of Trade, the testing of its constant by the 
electric inspector, and, more than all, by the test 
of experience as to behaviour during and after aix 
or twelve months’ duty on the circuits of a public electricity 
supply company. Given the highest electrical knowledge, and 
mechanical skill of the first order, even such a combination 
of all the talents seems incapable of shortening appreciably 
this course of development. Hence the progress in meters has 
been slow. Hence, also, the fact that meters of comparatively 
ancient types—Ferranti, Thomson-Houston, Hookham—still 
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GENERAL ELECTRIC COMPANY, Ltd. 
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гаги wu 1 oa Lic n Garden and Baffron Hill London, E. C.... . 20 
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ADDRESSES. 


JULIUS SAX & 00. Ltd., Electrical 
ELECTRIC LIGHT CONTRACTORS, EAGLE 
HARBOUR LANE, CAMBERWELL, S 

Established 1850. 


Specialities—Electric Bells, Burglar Alarms, Fire 


eers and 
ORKS, COLD- 


Alarms оа 8 


Clocks and Fire Indicators combined, Water ЕШЬ Mar Mark 
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LAING остон & DOWN, Ltd., NEW BOND 
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A PURE AND HARMLESS CORDIAL, 


THE -INDIAN -AND- EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER” oontains the latest and most 
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ELECTRICAL LABORATORY NOTES »» FORMS. 


ARRANGED AND PREPARED BY 
Dr. J. А. FLEMING, M. A., F. R. S. 


Professor of Electrical Engineering in University College, London. 


These “ Laboratory Notes and Forms” have been prepared to assist Teachera, Demonstrators and Students in Electrical Laboratories, and to 
enable the Teacher to economise time. They consist of a series of (about) Twenty Elementary and (about) Twenty Advanced Exercises in Practical 
Electrical Measurements and Testing. For each of these Exercises a four-page Report Sheet has been prepared, two pages of which are occupied with 
a condensed account of the theory and practical instructions for performing the particular Experiment, the other two pages being ruled up in lettered 
columns, to be filled in by the Student with the observed and calculated quantities. Where simple diagrams will assist the student, these have been 
supplied. These Exercises are for the most part based on the methods in use in the Electrical Engineering Laboratories of University College, London ; 
but they are perfectly general, and can be put into practice in any Electrical Laboratory. 

Each Form is supplied either singly at 4d. nett, or at 35. 6d. per dozen nett (assorted or otherwise as required) in seta of any three at 
15. nett; or the set of Twenty Elementary (or Advanced) Exercises can be obtained, price 58. 6d. nett. The complete set of Elementary and 
Advanced Exercises are price 10s. 6d. nett, or in a handy Portfolio, 12s. nett ; or bound in strong cloth case, price 12s. 6d. nett. 

Spare Tabulated Sheets for Observations, price 1d. each, or 11d, per dozen nett. Strong portfolios, price 18. 6d. each. The very best quality 
foolscap sectional paper (16in. by 13in.) can be supplied, price 1S. per dozen sheets, nett. 


ELEMENTARY SERIES. ADYANCED SERIES. 
1. The Exploration of Magnetic Fields. 21. The Determination of the Specific Electrical Resistance of a Sample 
2. The Magnetic Field of a Circular Current. of Metallic Wire. 
3. The АДАТ ОН of a Tangent Galvanometer by the Water. 22. The Measurement of Low Resistances by the Potentiometer. 
4. The Measurement of Electrical Resistance by the Divided Wire 23. The Measurement of Aamature Resistances. 
Bridge. 24. The Standardization of an Ammeter by Copper Deposit. 

" Hs 5 5 1 25. The Standardization of a Voltmeter by the Potentiometer. 

· 126 Determination of Magnetic Field Strength. 26. The Standardization of an Ammeter by the Potentiometer. 


7. Experiments with Standard Magnetic Fields. 
8. The Determination of the Magnetic Field in the Air Gap of an 27. The Determination of the Magnetic Permeability of a Sample of Iron. 


Electromagnet. 28. The Standardization of a High Tension Voltmeter. 


9. The Determination of Resistance with the Post Office Pattern 
Wheatstone Bridge. 29. The Examination of an Alternate Current Ammeter. 


10. The Determination of Potential Difference by the Potentiometer. 30. The Dellneation of Alternate Current Curves. 

11. The Measurement of а Current by the Potentiometer. 31. The Efficiency Test of а Transformer. 

12. A Complete Report on a Primary Battery. 32. The Efficiency Test of an Alternator. 

13. ee Standardization of a Voltmeter by the Potentiometer. 33. The Photometric Examination of an Arc Lamp. 

14. Photometric Examination of an Incandescent Lamp. 34. The Measurement of Insulation and High Resistance. 


15. The Determination of the Absorptive Powers of Semi-Transparent 


Screens. 35. The Complete Efficiency Test of a Secondary Battery. 
i7 ue 5 of the Reflective Power of Various Surfaces. 36. The Calibration of Electric Meters. 
: is Oe the Geen о ге кесем Efficiency of an Electromotor 37. The Delineation of Hysteresis Curves of Iron. 
18. The Determination of the Efficiency of an Electromotor by the | 38. The Examination of a Sample of Iron for Hysteresis Loss, 
Brake Method. 39. The Determination of the Capacity of a Concentric Cable. 


19. The Efficiency Test of a Combined Motor-Generator Plant. 


20. Test of a Gas Engine and Dynamo Plant. 40. The Hopkinson Test of a Pair of Dynamos. 
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CAUTION. 


We learn that statements have been made to the effect 
that it is the intention of the Proprietors of ** The 


Electrician " Electrical Trades’ Directery and . 7 | 


Handboek to cease the issue of that publication. 


A REWARD of £10 


will be paid for information leading to the conviction of 
the person or persons who havé given currency to this false 
statement. 

The well-known Blue-Book will be issued as usual at the 
end of January next, and there is not the remotest pum 
of its discontinuance. 

The sueeess aehieved by this — is extremely gratifying 
to all concerned in the | AT work of its compilation and 
correetion. GEO. TUCKER, Putiister. 


1, 2 and 8, Salisbury-court, Fleet-street, London. 


Demy 6vo. Fully y Illustrated. Price 6s. . post fied ; Abroad, 6s. 6d. 


THE POTENTIOMETER AND ITS ADJUNCTS 


(A UNIVERSAL SYSTEM OF ELECTRICAL MEASUREMENT). 
By W. CLARK FISHER. | 


Electrical testing may be said to have passed through two stages. First, that which МАЕ be called the elementary, in which first principles 
were evolved ; secondly, the adaptation of the same to the needs of the telegraph and cable engineer. But with the advent of electric lighting 
and other undertakings, such testing might be said to have passed into the third or practical and commercial stage, where large quantities have to be 
dealt with, and where the old order of things changeth. The engineer or practical man demands that he shall be shown results quickly, plainly and 
accurately with a minimum of trouble, understanding, and consequently “ Time,” and on that account prefers—like all good mechanics—to have one 

instrument, which, once understood and easily manipulated, can be used in a variety of ways to suit his needs. It is to this fact undoubtedly 
that the “ Potentiometer method of measurement owes its popularity. Its accuracy is rarely, if ever, impugned, Measurements made by it are 
universally accepted amongst engineers, and it might be well termed a universal instrument in universal use. 


Demy Svo. Fully Illustrated. Price 58., post free; abroad, 58. Gd. 


= LOCALISATION or FAULTS н ELECTRIC LIGHT MAINS. 


By Е. С. RAPHAEL. 
EXTRACT FROM PREFACE. 


** Although the localisation of faults in telegraph cables has been dealt with fully in several handbooks and pocket-books, the treatment of faulty 
electric light and power cables has never been discussed in an equally comprehensive manner. Beyond a few short articles which have appeared in the 
technical journals from time to time, nothing has been written on the subject. The conditions of the problems presented for solution are, however, 
very different in the two cases : faults in telegraph «ables are seldom localised before their resistance has become low compared with the resistance of 
the cable itself, while in electric light work the contrary almost always obtains. This fact alone entirely changes the method of treatment required in 
the latter case, and it has been my endeavour, by dealing with the matter aystematically, and аз а separate subject, to adequately fill a gap which has 
hitherto existed in technical literature. Various methods of insulation testing during working have been collected and discussed, as these testa may be 
considered to belong to the subject. I would particularly call attention to the method of testing the insulation resistance of a permanently earthed 
network, described in the book, as I think this method has not been used hitherto, Central station engineers would do well to study the chapter of 
Fault Signalling Networks, The methods therein described (by means of which the test wires in the cables are used to signal at the station the district 
in which a fault has occurred) ought to be used more ашан » « « » « I trust the arrangement of the proofs of formulz will be appreciated 
by practical men who use this book. . , . | 
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stand well in front of the many types of meter now known. 
Notwithstanding all these hindrances, however, the inventor 
and the station engineer has each been strenuously helping 
forward towards perfect metering, and the progress made is 
fairly comparable with that exhibited in other departments 
of the industry. | 


Perhaps the first indication of the direction in which pro- 
gress should be sought came from the Electrical Department 


of the Board of Trade. The Electrical Lighting Acts called 
for certified meters; and from the lengthened investigations 
carried out by the Department there emerged certain require- 
ments and conditions with which the certified meter should 
conform. The information thus acquired was, we believe, 
freely communicated to the manufacturers and inventors 
concerned, with the result that these had now the advantage of 
definite lines to work upon. In this respect it will be 
sufficient to remark, that the ideal meter should be more of a 
working machine and less of an electrical measuring instru- 
ment. Mechanically it should be fit for its duty, and the tests 
made and accuracy required should be of a corresponding 
character and scale. A meter should be judged as to its 
fitness, not by a painfully minute and laborious laboratory test 
on one sample, but by the agreement between the curvas 
obtained from many samples of the same type: and for this 
purpose it is quite unnecessary to go beyond an accuracy of 
1 per cent. in stating constants. 

One of the most important factors in determining the fit- 
ness of an electricity meter is that of first cost. The problem of 
devising an integrating apparatus which shall register accu- 
rately is a fairly determinate one, provided there be no 


limitation as to cost. But when a comparatively low cost is: 


& sine quá non, & balance requires to be made between the 
greatest variation from absolute accuracy which the síation 
engineer can permit, and the lowest construction cost at 
which this accuracy can be obtained. Further, this permis- 
sible variation may be expected to gradually decrease as the 
pinch of competition begins to be felt. 
will the engineer be to press this limit of variation towards 
the zero of his meter curve: to ‘ scrape up” into the bill 
those erstwhile unconsidered trifles, 8, 5 and 8 c.p. single 
lamps, which slip unnoticed through so many meters. 
Another money matter which eminently concerns the 
station engineer is the running costs of his meters. When the 
energy consumed by a meter in the process of integration 
reaches as much as 1 per cent., or more, of the total energy 
dealt with, it seerus to us that the matter becomes one of 
serious thought for the engineer. To the inventor also it is of 
the highest interest, and the more of these stray watts he 
can transfer from the meter to the lamps the greater will be 
his reward. 


It will be readily conceded that the electrical testing of the 


accuracy of a meter must correspond with the degree in which 
the results so obtained contribute to its fitness for duty. Take the 
curve of constant for all possible loads. This is never a straight 
line, yet the declared constant is for a straight line. Who 
can tell whether the line so chosen is rightly or wrongly placed 
with reference to the real curve, and, above all, with reference 
to the manner in which the load is taken by the consumer ? 
For this, and for other similar reasons, an expenditure of time 
which is really useless, may easily be made in striving for the 
utmost decimal place. We have yet to see the meter which 
warrants the recording of results to more than 1 part in 100— 
1 per cent. With regard to methods of testing we are 
somewhat doubtful whether counting the armature revolu- 
tions for a few minutes is quite sufficient from the point of 
view of the electrical inspector and of the station engineer. 


comparative values only were required, it was sufficient. 


Particularly anxious : 


As used by Mr. G. W. D. Ricks in his investigation, where 
But 
before such a meter goes on duty, the curve so obtained 
should be verified by continuous runs for at least two different 
loads, and of such duration as will give dial readings capable 
of being read to one per cent. accuracy. 

The results obtained by Mr. Ricks, and presented in his 
British Association Paper published elsewhere in the 
present issue, are interesting contributions to our knowledge 
of the meters to which they refer; but they must be taken as 
typical only in a modified degree. The temperature coeffi- 
cients, for instance, differ somewhat from those referred to by 
Mr. WiLwsHunsr, and they also differ slightly from certain 
others which are within our experience; but we have reason 
to believe that these differences are due to the meters and not 
to the men. We earnestly commend Mr. Ricks’ Table VI. to 
the attention of all station engineers. A little research work, 
in the direction followed by Mr. Ricks, may yield information 
which will help them to materially modify their profit and 
loss account. For the present the public testing effected in 
this country confines itself strictly to questions of accuracy in 
record or indication. Whether the further, and sometimes 
equally important, quality of economy in operation is one for 
public rather than private testing is, perhaps, a moot point. 
Undoubtedly, if each station must investigate for itself a 
waste of funds will be the consequence ; whereas, if done by 
а public or central authority the results obtained would be 
necessarily open to all, and would be probably more reliable. 
Is this not a question which might be profitably discussed by 
the Municipal Electric Association? Or, since this active 
body cannot act for at least a year, it might be advisable to 
organise a discussion on meters during the coming session 
of the Institution of Electrical Engineers. It is clear to our 
mind that some central testing institution for the express 
purpose of investigating questions of economy in meters and 
other electrical measuring instruments is much needed, and 
would relieve station engineers of much of the doubt and 
hesitation that characterises their dealings with meters. 
Whatever be the genesis of such a testing station, there will 
be fees to be paid; but whether these come from the buyer or 
seller of the apparatus tested, the results in every case should 
be published without delay in & journal issued at regular 
intervals. 


IRON LOSSES IN TRANSFORMERS AND THE HIGHER 
HARMONICS IN THE POTENTIAL-DIFFERENCE 
WAVE. 


BY WILLIAM BECKIT BURNIE. 


In The Electrician for October 18, 1895, there appeared an 
article by Mr. C. P. Feldmann entitled The Influence of the 
Shape of the E.M.F. Curve upon the Iron Losses of Alternating- 
Current Transformers." Several mistakes in this article were 
pointed out in the correspondence columns of The Electrician. 
and Mr. Hay stated that the article would have to be re-written 
in order to be of any use. In replying to this criticism Mr, 
Feldmann maintained. that the fundamental part of his 
method, the splitting up of the current wave into its harmonics, 
and the combining of the waves of magnetisation correspond- 
ing with each of the current harmonics, remained unassailable. 

But in reality this fundamental part of Mr. Feldmann's 
process is neither admissible nor desirable. It is not admis- 
sible because the harmonic components of the magnetisation- 
and current waves do not correspond one with another; and 
it is not desirable, because we can treat all problems of iron 
losses in transformers by considering merely the maximum 
induetion in the iron. If we neglect, as Mr. Feldmann did, 
the eddy currents in the iron, we can treat the problem quite 
simply, by the consideration of those facts concerning trans- 
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formers which were known in October, 1895:; and the researches | the maximum induction, and hence the iron loss .will be 
of Messrs. Beeton, Taylor and Barr* have shown that, even | small when 


when eddy currents are taken into account, the total iron loss 
is dependent upon the maximum induction in the iron, or, as 
Messrs. Beeton, Taylor and Barr expressit, **upon the area of 
ihe potential difference wave." It is then easy to express the 
condition that the area of the potential difference wave shall 
be small for any particular effective value of the potential 
difference. 

§2. Let us consider the case of an alternating potential 
difference the wave of which is a combination of two 
harmonies, the first and third: Let E be the instantaneous 
value of the potential difference. Then the equation to the 
wave will be 
| E = E, (sin 0t+asin 80t}, 
where E, and ak, are the maximum values of the first and 
third harmonics respectively. | 


Value of Fraction. 


0°З 


0°4 
| Value of a. 
Fic. 1.—Waves of Two Harmonics. Curve showing the relation between 
the values of a and of the Fraction. | 


1:2 


Его. 2.- -Waves of Two Harmonics. 


Then, if I be the maximum induction in the iron, 


x 

at= [ока 
E 

=2Е, { 7 % 
115736 


-5f a 
I= 2 1+5). 


Also the effective value of the potential difference is 


— e 


т 9 1 177 
Me uE NA. 


> 0 
_ We see thus that for a given effective value E, of the poten- 
tial difference, the value of I will be 


а 
E, ( + =) Xi 
ET 
* See The Electrician, May 22, 1896, 


179 
—— . . . (1) is small. 
Jii (1) is 8 
Differentiating with regard to a, we find that the fraction 
has no minimum, but a maximum when а = 1. 

Now, the potential difference curve must cut the zero line 
twice only per complete alternation, or a hysteresis curve with 
loops will result. To fulfil this condition the value of a 
must lie between +1 and - }. dE. 

As the fraction (I) has no mathematiéal minimum the 
smallest obtainable values of the maximum induction are 
where a= +1 or — 3, and the values of the fraction are then 
respectively 0°9427 and 0:848. 

When a= 4- i the value of the fraction is 1:054. 

Fig. 1 shows the relation between the value of a and the 
value of the fraction (I) Fig. 2. shows the form of the 
best and worst waves with two harmonics, together with the 
sine wave form. 

$8. Let us next consider the case where the wave form is 
a combination of three harmonics, the first, third and fifth. 

Let the equation to the curve be 


E = El sin 0t + asin 80t + bsin 50t}. 


We must first determine the limiting conditions in order that 
Е may always be positive between 6¢=0 and 6t=7. 

The equation sin 0t + asin 80t + bsin 50t — 0 must give no real 
roots save sin 0t— 0. Solving the equation we get 


| 5b+at (5b + ay — 4b(1 + 8a + 5b) 
в, 


and this value must be always negative, imaginary ог greater 
than unity. 

By considering the expression we obtain the following limit- 
ing conditions for the relations between a and b. When b is 
positive, one of the following three conditions must be ful- 
filled: 


sin? 0 


1. а lies between (b+ 2 / — b*) and (b — 2 7 Ы), 

2. 65 + 00 is negative, and a + 8a + 5b) is positive. 

8. (35 – a) is negative, and (1 — а +b) is positive. | 
From these conditions we see that b cannot be greater than 


hen b is negative, both the following conditions must be 

fulfilled :— 

4. (1 + За + bb) is positive. 

5. (1 — a+b) is positive. 
From these conditions we see that b cannot be less than — 0:5. 

In the following table the limiting values of a are given as 
reckoned out from the above conditions for a number of values 
of b between —0°5 and 1 :— | 


Val. of-b. 


Limiting values of a. 
C'ndition 
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The continuous line in Fig. 8 shows the relation between 
а and b for the limiting condition. Each point on or within 
this curve shows then a relation between a and b for which 
we obtain a curve only crossing the zero line twice in each 
complete alternation. 


Let us consider again the equation 
E = E, {sin 0t asin 80t + b sin 561). 
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If I is the maximum induction in the iron 


a= fi ?Edt 


2 +8 ta un 


and the effective value of the potential difference is 


0 7T 
J at E?dt 
т 
E ED: 
2 
=E, А set". 


And thus, for a given PN. value E, of the potential 
difference the value of Ї will be 


E, (1 +54) v2 
стс 
The iron loss will be small when 
a b 
! ++) . . . (I) is small. 
Considering b as a constant, and differentiating with regard to 
a, we find that the fraction has no minimum, but a maximum 


here 
1+? 


""a(1+5) 


Similarly, considering а as а constant, we find also that for 
variations of b the fraction has no minimum, but а maximum 
where : 


(IL) 


l +a? 
5(1+ (HL) 
1+5) 


Ав there із no mathematical minimum of the fraction (Т), 
the values of а and 5 for the smallest iron loss will be some- 
where on the limits. 

From (II.) and (III.) we obtain, as the values of the co- 
efficients, for the worst wave form 


a =s 0:988, 


b= 


b 0:2. 


By substituting the limiting values of d and b in (T) we 
The following 


obtain the limiting values of the fraction. 
table gives these limiting values :— 


Fraction. 


2 
бо 
кї кз кә кә i O OOOO 


© 
à 

в T" . е е е е e 
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From these numbers we see that the best wave form is that 
where b has a value between 0:2 and 0:8. | 

The broken line in Fig. 8 gives the relation between the 
values of the maximum induction and of b for the limiting 


relation between а and b. From this curve we. see that b for 
the best wave form has a value of about 0°27, and the corres- 
ponding value of а is – 0:618. The value of the fraction (I) 
for the best wave form is 0:705, and for the worst wave form 
1075. Fig 4. shows the best and worst wave forms obtainable 
by the combination of the first three odd harmonics, Pec 
with the sine wave form. 


§ 4. We have now determined the best and worst wave 
forms for both cases under consideration, together with the 
ratios of the respective maximum inductions to the maximum 
induction with the sine wave. 

The rate of increase of the iron loss with the increase of the 
maximum induction depends on the thickness of the trans- 
former plates, on the periodicity of the potential difference, on 
the quality of the iron, and on several other factors; but we 
may get an idea of the magnitudes of the various iron losses 
by the application of one of the empirical formulas which have 
been used to connect iron losses and maximum inductions. 
The two formulas used below are, that advanced by Mr. 
Rhodes,* in the discussion on Messrs. Beeton, Taylor and 
Barr's Paper, for total iron losses, and the Steinmetz hysterisis 
formula. To use former it is necessary to assume some rela- 
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Fia. 4.—Waves of Three Harmonics. 


tion between the hysteresis and eddy current losses. The 
relation assumed is that with the best wave form the two 
losses are equal in magnitude. 

With the Wave of Two Harmonica, 


Excess of Excess of Excess of 
max. induc hysteresis iron loss 
Equation. tion over | over that of | over that of 
that of best | best form best form. 
orm, (Rhodes. ) 


(Steinmetz. ) 


Best Form-— 

E=E, {sin 0t — zsin 804 
Worst Form — 

E= E, {sin 0t + $вїп 564} 
Sine Form 


25 per cent. d 2:9 per cent.] 49:5 percent. 
18°6 » » 514 » 97 56 99 99 


With the Ware of Three Harmonics. 
Best Form—E=E, {ain 0t — 0618 
sin 30t + 0'Z7sinB6t] . . 
Worst Form—E = E, sin 0t + 0:555 


sin 30t +0°2 sin 50t} i 
Sine Form 


€9* cee 


52:4 per cent. 962 per cent. 1142 per cent. 
18 77 LU 74-9 99 » 88 » 99 


* See The Electrician, May 29, 1896. 
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NOTES ON ALUMINIUM: THE RELATIONSHIP OF 
ITS COST OF PRODUCTION TO ITS USE AS A 
CONDUCTOR. 


BY JOHN B. С. KERSHAW, F.I.C. 


The use of aluminium as а conductor, in place of copper in 
electrical construction work, has recently, both in its theoreti- 
cal and practical aspects, claimed some attention, and it is the 
writer’s purpose in this article to gather these scattered 
references to this use of aluminium together, and to examine 
their bearing upon the future development of the aluminium 
industry. 

Lord Kelvin has recently published figures giving the results 
obtained in his latest determination of the electrical resistance 
of aluminium. Metal containing only 0:81 per cent. im- 
purities was used ; the specific gravity was 2°71. The specific 
resistance of this metal at 0°C was 2:58 microhms. Taking 
Dewar’s figures for copper as a basis of comparison, the rela- 
tive resistances of copper and aluminium are as 1: 1°65. 
The conductivity ratios are, for equal volumes, 1 : 0°605,, and 
for equal weights as 1 : 2. | 

Messrs. Richards and Thomson have also recently deter- 
mined the conductivities of various grades of aluminium con- 
taining from 94 to 99:6 per cent. aluminium, and have 
embodied their results in a Paper read before the Franklin 
Institute (see The Electrician, April 9, 1897). For the higher 
grades these are as follows :— 


98:5 per cent. Aluminium. Equal volum«s. Copper 100, Aluminium 55 
99° 100 59 


0 9? ” э ” 99 
99°5 99 » » » 100 » 61 
99°75 ” 77 ” ” 100 » 65-64 
100 33 ?? (estimated) М] РА 100 95 66-67 


Annealed wire has a conductivity nearly 1 per cent. greater 
than the unannealed wire. 

The practical use of aluminium as an electric conductor has 
occurred in only one instance in connection with an installa- 
tion of any importance. This is at the new works of the 
Pittsburg Reduction Company at Niagara. This plant was 
completed early in this year, and is situated on the upper 
bank of the river. The power station is at the foot of the 
Falls, and two cables, each containing 250 wires, are used to 
convey the electrical energy from the generating station to the 
aluminium works. The current carried is 12,000 amperes at 
280 volts pressure, or energy = 8,860 kilowatts. This com- 


pany is understood to be entirely satisfied with the installa- | 


tion, but since they are also producers of aluminiun, one 
cannot attach very great weight to their opinion; and the 
following calculation shows that in spite of its greater con- 
ducting power weight for weight, aluminium is at present 
dearer than copper when used for the transmission of electrical 
energy :— 

The price of 99 per cent. aluminium in U.S.A. f.or. at 
Niagara is 40 cents per pound, for orders over one ton. The 
relative conductivity of this metal may be taken as 59 (ref. 
Messrs. Richards and Thomson’s results). The relative con- 
ductivities for equal weights are therefore as 1: 1:94.. The 
price of electrolytic copper in U.S.A. is 102 cents per pound. 
Therefore the relative costs of aluminium and copper con- 
ductors of equal electrical carrying capacity are as 40 : 20°85, 
or nearly 2: 1. | 

The relative costs in this country are slightly different. 
The best grade aluminium is quod at £155 per ton, and 
contains, say, $ per cent. impurities. This equals 16:64. 
per lb. Electrolytic copper is quoted at £51. 10s. per ton, 
ог 5:514. per lb. Using the conductivity ratio of 1:1:94, 
we then obtain 16:6:10:68, or 1:55:1, as the relative costs 
of aluminium and copper conductors of the same electrical 
capacity, 

It may be urged by those interested in pushing the sale of 
aluminium, that these figures would have been more in favour 
of this metal if 99-7 per cent. aluminium had been used as the 
basis of comparison. This grade of metal is, however, not yet 
produced in any quantity, and its price is likely to be con- 
siderably higher than that used in the calculations; 99 per 
cent. and 98-991 per cent. aluminium is the description of the 


best grade of metal for which the American and European 
producers respectively quote а market price. 

It is evident, then, that until the price of aluminium has been 
considerably reduced, its use for conductors as a substitute for 
copper cannot be expected to extend, and the present investiga- 
tion supports the view expressed by the writer in an earlier 
article on this subject. Since this opinion was attacked at 
the time, it may be of interest to reprint it here. The cost of 
aluminium at Newhausen at present is about 1s. 024. per pound, 
and at Niagara 18. 51d. per pound, This difference is due to 
the greater cost of labour and material in the United States, 
and is exactly balanced by the tariff of 10 cents per pound on 
aluminium. Copper is selling at present for about 54d. per 
pound. If aluminium could be reduced in cost 50 per cent., 
there is no doubt that it would occupy a position of much 
greater rivalry to this metal in many of the industrial arts 
than is the case at the present time.” * 

Having shown the importance of this question of cost in a 
particular case, it may be of interest to consider briefly one of 
the most recent suggestions for obtaining aluminium by the 
electrolytic method more cheaply than at present. In one of 
the editorial notes that have recently appeared in this journal 
(see The Electrician, May 28, 1897) reference was made to a 
proposal by a M. Becker, formerly manager of the Aluminium 
Works at St. Michel, that bauxite should be used in place of 
refined alumina in the electrolytic baths, and that the impure 
aluminium thus obtained should be subjected to an after refin- 
ing process, when required for purposes in which such im- 
purities as iron and silicon would be harmful. In the absence 
of any definite information regarding this refining process, an 
exact estimate of the cost of 99-75 per cent. aluminium by this 
method of manufacture cannot be made. It will, however, 
be of interest to show the reduction in the cost of manufacture 
that would result from the substitution of bauxite for refined 
alumina in the first part of this process. The figures refer 
to U. S. A., since the necessary data are not available for this 
country. 

Calcined Georgia bauxite of best quality contains about 88 
per cent. Al,0, = about 46 per cent. aluminium; it can be d/d 
at Niagara at a cost of 1 cent per pound. 220lb. of this 
calcined bauxite will yield 10010. aluminium of 94-96 per cent. 
quality. Basing the estimate upon an electrical energy con- 
sumption per pound of aluminium of 21:8 к.н.р. hours, we 
find that the cost of raw material and energy for producing 
100lb. low grade aluminium is as follows: 


220lb. calcined bauxite (à lc. per pound 82 
1,602 k. w. hours electrical energy & $10 per E. H. P. year... $2°50 


Total for raw material and energy $470 
This equals 4^7 cents or 2'$5d. per pound. 


In a previous articlet a similar calculation was made in 
order to ascertain the cost of energy and raw material when 
using refined alumina in the baths. The total in that case was 
9:26d. per lb. We thus see that'94:96 per cent. aluminium, 
containing iron and silicon as impurities, can be produced very 
much more cheaply than the 98 per cent. grade of metal; and 
that the selling price for this low grade of metal in this 
country might be reduced to 16:64. — 6-9d. =9°7d. per Ib. 

The costs of the refining process by which this low grade 
aluminium is to be converted into a metal suitable for con- 
ductors cannot be ascertained until M. Becker has published 
further details of the method with which he has been experi- 
menting. It is not impossible that these costs may swallow 
up the saving of 6:94. рег Ib. effected by the change from 
refined alumina to calcined bauxite. It is unfortunate that the 
conditions are essentially different from those found in the copper 
refining industry. Here two of the impurities of the raw 
copper are silver and gold; and their recovery and sale in 
many cases more than covers the cost of the refining process, 
so that the electrolytically refined product is no higher in price 
than the unrefined metal. In the case of aluminium, the 
impurities are chiefly iron and silicon, and no source of revenue 
can be tapped by their extraction from the crude aluminium 
and subsequent sale. 


* The Electrician, Feb. 5, 1897. 
t The Electrician, June 11, 1897. 
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ON THE CONSTITUTION OF THE ELECTRIC | 
SPARK.* | 


BY ARTHUR SCHUSTER, F.R.S. 


If a Leyden jar is discharged through metal electrodes and 
the spectrum of the spark is examined, it is found that the 
metallic lines are not confined to the immediate neighbour- 
hood of the poles, but are seen sometimes in the centre of the 
spark, several millimetres away from the electrodes from 
which they must have been projected with considerable 
velocity. | 

It has always seemed to me to be a problem of interest to 
measure the velocity of projection. A knowledge of it may 
teach us something concerning the mechanism of electric 
sparks, and, in addition, we may hope to obtain information 
on some important points in spectrum analysis which are at 
present under discussion. Thus, for instance, if the speed 
with which a molecule is pushed forward into the centre of 
the spark depends on molecular weight, it may separate from 
each other those lines of the spectrum which belong to 
different molecular combinations. 

At various intervals during a number of years 1 had made 
unsuccessful attempts to deal with this problem when I 
became acquainted with the elegant method used by Prof. 
Dixon in some of his recent experiments, in which a photo- 
graph is taken on a film fixed to the wheel of a rapidly- 
revolving wheel. On trial it was found that tle molecular 
speed is sufficiently small to be measured by this method. The 
experiments were conducted by Mr. Gustav Hemsalech, to 
whose care and skill their success is largely due. Without 
entering into a detailed description of the apparatus it will 
be sufficient to say that the photographs which I now submit 
to the section were taken on a film moving with a linear speed 
of about 80 mesmes 

second 
the.spectroscope, While the air lines appear perfectly straight, 
though slightly broadened, the metallic lines are inclined and 
curved. The spark was taken from five Leyden jars charged 
by means of a Voss machine, the distance between the elec- 
trodes being about lem. A single spark produces a good 
spectrum, reaching approximately from А = 5,000 to A = 4,000. 

One of the photographs, in which zinc poles were used, 
shows that the velocity of the molecules is gradually diminish- 
ing as they move away from the pole. Close to it the speed 
seems very great, the average velocity up to a distance of 
about one millimetre being about 2,000 metres per second. 
At a distance of four millimetres the speed is reduced to some- 
thing like 400. 

In another experiment one pole was zinc while the other 
was bismuth. Some bismuth lines are decidedly more curved 
than those of zinc, showing a smaller velocity, so that the line 
of bismuth which lies at 4,560 seems almost straight. 

When the poles are moistened with a solution of calcium 
chloride interesting results are obtained, the calcium line at 
4,226 being more inclined than H or K. 

The experiments were made with comparatively rough 
appliances, but a more perfect apparatus is in course of con- 
struction, and the author hopes to continue the research in 
conjunction with Mr. Hemsalech. 


in a direction at right angles to the slit of 


ON ELECTROSYNTHESIS.! 


BY W. G. MIXTER. 


The term electrosynthesis is applied in this Paper to those cases 
of chemical union which are effected by means of electricity, but 
excluding those which are effected by the heat of the discharge, and 
no attempt is made to discuss the question whether the primary 
reaction is electrolytic or not, and whether the synthetic results are 
due to the subsequent combination of free ions. Ammonia, nitric 
acid and a few other compounds have been produced in small 
quantities by the aid of electricity, and recently Losanitsch and 
Jovitschitsch have added much to our knowledge of the subject. 


* Abstract of a Paper read before the British Association at, Toronto, 
Abstract from the American Journal of Science, Vol. IV., July, 1897. 
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They state that the dark discharge effects synthesis only, but in the 
author's experience a discharge whose glow is visible only in a dark 
room causes decomposition as well as combination. Experiments 
having shown that acetylene gas was not exploded by the passage 
of feeble sparks in an ozoniser with an inner conducting wire, under 
a pressure at which it exploded promptly when the ordinary 
discharge was employed, the effect of the discharge on various 
mixtures of hydrogen, oxygen and other gases at different pressures 
was examined with the following results. 

A mixture of two volumes of hydrogen and one of oxygen was 
not exploded in an ozonising tube at a pressure of 235mm. by 
sparks visible in daylight, and making a distinct snapping noise. 
The combination was slow. At the same pressure the mixture is 
exploded by the ordinary discharge, while, as is known, it is non- 
explosive at a pressure of 70mm. or less. Dixon has obtained 
similar results with a mixture of cyanogen and oxygen. Haute- 
feuille and Chappuis state that hydrogen is indifferent when oxygen 
is ozonised, and Berthelot found that two volumes of hydrogen and 
one of oxygen did not combine under the influence of the current, 
and that ozone was formed. This does not agree with the author's 
experience, but the difference in the results obtained may be due 
to differing experimental conditions. An empirical standard of 
comparison was afforded in the present series of experiments by 
noting the amount of combination taking place between oxygen 
and hydrogen in one eudiometer, as compared with that taking 
place in another eudiometer, in which the gases to be observed 
were placed, the same current passing through both. The appa- 
ratus employed is fully described and illustrated, and the experi- 
ments are given in detail. The results obtained are summed up in 
the following table, which is based on the composition of the gases 
used, and the ratio of the two volumes combined to one volume of 
hydrogen and oxygen also combined under the influence of the 
glow diecharge as before described. The ratio taken for carbonic 
oxide and oxygen is the mean of all the results, while for the others 
the best, or the mean of the best results is given. The volume 
ratios also represent the relative numbers of molecules combining, 
and for convenience these ratios are given in the table in whole 
numbers, and one volume of hydrogen and oxygen is assumed to 
contain 100 molecules :— 


Molecules of oxy- 


Mixture of gases. e Molecules oxidised. gen consumed. 
Hydrogen and oxygen...... 100 H, 67 55 
Carbonic oxide and oxygen 113 CO 75 58 
Methane " У 149 СН; 49 100 
Ethylene 5 T 500 С.Н, 86 214 
Acetylene а j 520 C,H, 91 229 
Ethane " " 150 C,H, 50 100 


The accuracy of the experimental work is by no means what is 
desirable; nevertheless, it is evident that the same electric current 
caused the oxidation of a different number of molecules of the 
gases, the variation being as 1 to 2, while the oxygen consumed 
varied as 1 to 7 molecules. Moreover, the numbers ершщ 
the relative proportions of the molecules oxidised fall into two 
classes, viz., 67, 49, 50 and 75, 86, 91. The former are the 
numbers of saturated and the latter of unsaturated molecules 
oxidised. Ethylene and acetylene differ but little in deportment, 
although the latter is the more endothermic in character. Both 
combine more rapidly than carbonic oxide; methane and ethane 
combine at about the same rate but slower than hydrogen. If we 
calculate the amount of change in a mixture of hydrogen and 
oxygen on the basis that 3 6cc. combine in one hour, we find that 
one cubic millimetre of the mixture unites in а second. The space 
occupied by the glow discharge in the apparatus was about 30cc., 
and the volume of gas at 4';th of an atmosphere equals 3,000cm. at 
standard pressure, that is, the molecules combining during one 
second were mixed with 3,000 times as many molecules. This slow 
combustion did not raise the mean temperature of the gases, as the 
heat evolved was constantly lost by radiation. Whether the 
energy of oxidation induced by the electric glow also causes 
chemical union it is impossible to say. It seems, however, safo 
to assume that the heat energy plays little part in effecting 
chemical change, for the reason that the heat of combustion 


| increases in the series tabulated much faster than the number 


of molecules combining. We shall be sufficiently accurate iu 
assuming the heats of combustion to be proportional to the 
oxygen consumed. Further, if the energy resulting from the 
union caused by electricity of two molecules of hydrogen and 
one of oxygen causes other molecules to combine, we should 
expect the energy of this phase of combination to cause 
further combination and rapid combustion or an explosion. If, 
then, the chemical changes in the mixed gases tested were not caused 
in part by heat, it remains to consider the nature of the change 
caused by electricity. Oxidation was not effected by ozone nor 
preceded by its formation, as the discharge was too feeble to pro- 
duce sufficient ozone to account for the amount of oxidation. More- 
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over, hydrogen, carbonic oxide and methane resist ozone. The 
hydrocarbons also were but slightly decomposed by the glow dis- 
charge. This fact and the non-formation of ozone indicate that 
the formation of water and carbon dioxide was not due to the union 
of ions, as suggested by Losanitsch and Jovitschitsch, but that the 
action of the glow discharge is similar to that of light and heat, 
which cause combination to take place at a temperature far below 
that at which gaseous molecules dissociate. 


SOME NEW PRINCIPLES IN DYNAMO DESIGN.* 


BY ALBERT W. SMITH. 


In the present types of dynamo the field distortion, due to arma- 
ture reaction, is combatted by the employment either of a large 
air-gap, or over-saturation of the core teeth, or both ; the object 
being to oppose as much reluctance as possible to the magneto- 
motive forces of the armature, and thus resist or limit field 
distortion due thereto. Unfortunately, however, ‘the reluctance 
obtained by these means is equally opposed to both the armature 
and field windings. 

These methods, therefore, necessitate the employment of large 
field coils, which impose the necessity of long magnet cores, which 
in turn imposes a large and heavy ring or yoke structure. 


The Smith Improved Field Magnet Winding. 


In spite of the large air-gap reluctance, more or less field dis- 
tortion, according to load, takes place, thus necessitating a forward 
shifting of the brushes, which, in turn, destroys the balance 
between the front and back armature turns interlinking with the 
field flux, thus proportionately weakening the field magnetism, and 
therefore imposing the necessity of using series or compounding 
coils, which still further increases the length of the magnet cores, 
and the amount of magnetising energy, &c. 

AM of the above-named conditions, therefore, conspire to impose 
the necessity of using a field-magnet structure, which is several 
times heavier than the armature, and which requires a large 
amount of magnetising energy, and adds enormously to the weight 
of the machine per unit of output. 

To overcome the above-named untoward conditions, it is pro- 
posed to displace the field-magnet coils rearwardly from the neutral 
or commutating points, and to wind them in or across the flux 
paths of their respectivo magnets and close to the armature. as 


shown in the ac 'ompanying illustrations. 
> SS a ORR ia :: jĩͤꝝ̃ ̃̊ò vp jò ß ̃ĩͤ ß , абд EN 


From the Electrical Enyincer of New York, 


Argument.—It is obvious that the magnetism generated by any 
given turn or section of a field coil must pass through that turn or 
section, though it need not necessarily pass through all of the turns 
or sections of the coil, but may leak -out through the side of the 
coil adjacent to its own turn or section ; it follows, therefore, that 
the magnetism generated by a field coil cannot be shifted forward 
further than the width of the coil. 

It is then only necessary to wind the coils entirely back of the 
neutral lines a a and as close to the armature as practicable to insure 
the desired freedom from field distortion ; this is made possible by 
using a field-magnetic structure which has on one side of its neutral 
points a single wide pole, or polar area, and on the other side 
thereof a plurality of smaller poles, forming between them coil- 
containing spaces (or instead of plural poles a single large ooil 
space), in which space or spaces the coils are wound, as shown in 
accompanying diagrams. | 

Ву this method of winding the field coils a long external air path 
of very great reluctance is opposed to the armature magneto-motive 
forces b b, thus obviating the present necessity for a large air-gap 
reluctance ; the size of the air gap is therefore imposed entirely by 
mechanical conditions, and can be made very small, while the core 
teeth can also have the same low reluctance as other parts of the 
magnetic circuit. The magnets consequently requiring only a 
small fraction of the magnetising energy now necessary, and the 
coils being correspondingly smaller, consequently require propor- 
tionately less winding space ; thus ensuring a field-magnet structure 
which has about the same weight as the armature, or somewhat 
less. The dotted outline shows in contrast the ordinary form of 
field structure, consisting of cast-iron yoke ring with wrought-iron 
cores cast in. 

The present method of commutating under the leading pole 
corners is defective, because the brushes cannot remain in a 
fixed position without sacrificing other desirable qualities, and 
also because it imposes the use of carbon brushes, which cause a 
considerable waste of energy. 


To obviate these defects it is proposed to entirely prevent the 
spark causing self-induction, due to the rise or increase of current 
in the armature coils at the moment when their segments leave the 
brushes. This is accomplished by interlinking the coils at the 
moment when their segments leave the brushes—and when tending 
to produce self-induction causing magneto-motive forces, due to 
current increase, as represented by arrows, cc—with counter mag- 
neto-motive forces represented by arrows, dd, which, being equal 
or superior to them in strength, suppreas those due to the armature 
coils, and thus absolutely prevent the existence of any spark causing 
self-induction in the commutable coils; thus insuring sparkless 
commutation, and enabling the use of metal brushes, which may be 
either solid, laminated or of gauze construction, and which remain 
in a fixed position for all variations of load and speed. 


With this method of commutation the coil does not cut a mag- 
netic field at the moment when its segment leaves the brush, as it 
does in the present used method ; the electromotive force due to 
self-induction is, therefore, not neutralised or counteracted by an 
opposing electromotive force, due to the cutting of a field, but is 
absolutely prevented from coming into existence, by interlinkage of 
the coil with a field of contrary direction to that which the arma- 
ture coils tend to set up at the moment when the segment breaks 
contact with the brush. It will be apparent that the conditions 
and results obtained with this method of commutation are analogous 
and equivalent to those which prevail in motor generators having 
both windings on the same armature. In this type of machine, as 
is well known, the brushes remain fixed for all conditions of load, 
and commutation is sparkless and perfect. The absence of field 
distortion and sparking makes it possible to arbitrarily locate the 
position of the brushes when designing a machine for any given 
service, thus enabling any kind or amount of automatic regulation 
to be obtained by simply determining or fixing the constant ratio 
or proportion between the front and back armature turns interlink- 
ing with the field flux, thus enabling a machine to compensate for 
drop in engine speed, to have a rising voltage, as for railway work, 
or to have a falling voltage, as for some kinds of electrolytic work, 
without the use of any series or compounding coils. 


With the present types of dynamo the output of the machine is 
limited by the current-carrying capacity of the armature, and by 
the sparking at the brushes. The carrying capacity, and, therefore, 
the output of most armatures in present use, could be greatly 
increased by a better design of winding, eliminating spiral end con- 
nections, &c. 

This has not been generally done, for the reason that the present 
low-sparking limit would permit of no material increase in output ; 
the absence, however, of both field distortion and sparking in the 
present design makes it possible to take full and complete advan- 
tage of all available means for increasing the carrying capacity of 
the armature, and, therefore, makes possible a proportionately 
greater output or effectiveness from a given size of armature. 

The absence of field distortion and sparking also makes it 
possible to design high voltage direct-current machines for power 
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transmission over long distances, thus securing higher efficiency, 
especially at part load, and lower first cost than is possible with the 
present used methods. 

It is sometimes desirable to directly connect dynamos to high- 
speed steam turbines, thus obtaining large output due to high 
velocity. While it is possible to do this with dynamos of the 
present type, much difficulty is experienced, due to the inherent 
defects of field distortion and self-induction in the armature coils, 
all the bad effecta of which are greatly aggravated under those con- 
ditions, and therefore tend to impose a kind of speed limit on the 
armature. | 

In the design here proposed, however, this speed limit does not 
exist, and in so far as difficulty from these sources is concerned, 
the armature can be run up close to the mechanical or bursting 
limit, thus making it ible to obtain under these conditions a 
yery large output per unit of weight and also very high electrical 
efficiency. 


ELECTRIC ELEYATOR PROBLEMS AND SOME 
| THEIR SOLUTIONS,* | 


BY J. E. WOQDBRIDGE. 


OF 


The electric elevator is steadily winning its way in competition 
with its most formidable rival, the hydraulic elevator, and it is 
coming to be recognised as а success in the very stronghold of the 
latter, namely, the long-run high-speed passenger service. The 
electric machine obtained its first foothold in installations so small 
that the expense of running а steam pump with an engineer in 
attendance to supply hydraulic machines was prohibitory. Where 
electric power was available it was used sometimes to pump water 
for hydraulic machines, but often to work direct electric elevator 
machines. Gradually the weak points of the latter were remedied, 
and their economy became apparent, and now they are installed in 
direct competition with hydraulic apparatus in buildings with 
complete power plants. | 
- There are three good reasons for the increased economy of power 
of the electric elevator over that of the hydraulic. The demand for 
power of an elevator is so variable that the steam pump supplying 
it must be capable of working over a wide range of speeds and of 
starting ard stopping promptly. This requires the use of direct 
plunger duplex steam pumps, worked non-expansively, of which 
the steam consumption per effective horse-power is far greater than 
that of any steam dynamo. The working cylinder of every 
hydraulic elevator is made large enough not only to lift the maxi- 
mum rated load of the elevator, but a margin must be left to give 
this load a prompt acceleration. How wide this margin must be is 
shown by electric elevators, which require from two to six times as 
much current to start a load as to lift it, once it is under way. As 
the torque exerted by a shunt motor is approximately proportional 
to the current used, this shows that a large margin of power must 
be allowed in hydraulic cylinders to give acceleration. The 
руш cylinder is по réspecter of loads. It takes a full charge 
of water every time the elevator makes a trip, whether the car is 
empty or full of passengers, and it takes that water at sufficient 
pressure not only to lift the car full of passengers, but to accelerate 
that maximum load promptly. The surplus power, once the car is 
under way, is wasted in heating the water by throttling at the 
valves. The same is true of the additional surplus due to light 
loads. The electric elevator, on the contrary, adjusts its power 
consumption to the work to be done. 

So far as the writer knows, all hydraulic elevators are single 
acting, that is, the car either goes up or comes down by gravity. 
In case the car comes down by gravity the weight of the empty car 
must be greater than that of the counterweight by an amount suffi- 
cient to overcome all friction and give prompt acceleration to the 
system. When the car reaches full speed the force allowed for 
aceleration is balanced by throttling at the discharge valve. All 
energy given off by descending loads is disposed of iu the same 
simple manner. This energy must be supplied by the hydraulic 
cylinder in the ascent. If the car ascends by gravity, the counter- 
weight being heavier than a loaded car, the case is only made 
worse by the increased inertia of the system requiring a greater 
unbalanced force for its acceleration. The electric elevator, however, 
my be, and commonly is, arranged to be double acting, the motor 
being shunt wound and arranged to work in either direction. 
If, with such a system, an unbalanced load descends, of sufficient 
magnitude to more than overcome the friction of the apparatus, 
the motor works as a dynamo and returns the surplus energy 
to the line. Another great advantage of the double-acting motor is 
the fact that it allows over-counterweighting, that is balancing by 
counterweights not only the car, but the average load. To illus- 
trate by a numerical example: Consider the case of a car weighing 
2, 000lb., designed for a load of 2,000lb. If the motor is single 
acting, working only on the ascent of the car, the latter must be 
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to the machine. 


heavier than the counterweigbt by ап amount sufficient to overcome 
all friction of the apparatus and to start it downward promptly. 
This limits the counterweight to about 1,000]b. Then when the 
car ascends with fullload the motor has to lift an unbalanced load 
of 3,000lb., in which case the maximum unbalanced load to be 
lifted by the motor is 1,0001b. 

For buildings of moderate height not requiring a greater elevator 
speed, than 300ft. per minute, the drum machine, with a worm 
wheel on the drum shaft, engaging with à worm on the armature 
shaft, has been found very satisfactory, and is the type almost 
universally used for such work. The machine, as a rule, is placed on 
the basement level. Obviously, with а counterweight heavier than 
the car the two cannot be directly joined by the supporting cables 
or the car would not descend unless pulled down. Early practice 
was to run all the supporting cables of the car over the head 
sheaves, and thence down to the machine drum, the counterweight 
cables being a run and wrapped on the drum, of course in 
opposite direction. This arrangement required considerable cable 
and an inordinately long drum, and imposed double the weight of 
the car, load and counterweight on the head sheaves. A better 
arrangement was soon devised by using, instead of one large 
counterweight, two smaller ones. One-half of the car-supporting 
cables ran directly from the head sheaves down to one of these 
counterweights. The other half of the cables ran vid the head 
sheaves down to the machine, to which was connected ulso the 
second counterweight. This reduced the length of the drum 50 

r cent., as only one-half as many cables ran on it. The weight 
on the head sheaves was also reduced by this change about 25 per 
cent., and the total amount of cable used about 35 per cent. 

With the increasing height of buildings and increasing speed re- 
quired for ascending them, one of the chief difficulties encountered 
is inertia. The cables become so long that their weight unbalances 
the system seriously, adding as they do to the car weight when 
the car is down and to the counterweight when the car is up. To 
balance them it is necessary to attach tail cables or chains under 
either the car or counterweight or both. This adds still more to 
the mass to be set in motion. Stops are frequent, the intervals 
between them averaging only a few seconds in length. At every 
start in high-speed service the full velocity must be attained with 
about as great an acceleration as is consistent with the comfort of 
the passengers, or the service will be too slow. This acceleration is 
perfectly uniform from the instant of starting until fall speed is 
attained. Uniform*acceleration means uniform torque, which with 
electric motors means uniform armature currents. Ап ordinary 
car in a high building, with load cables, counterweights, tail chains, 
and so forth, may weigh 10,0001b. Such a mass, moving at 
the rate of 600ft. per minute, for example, contains а kinetic 
energy in round numbers of 15,000 foot-pounds. A fair value for 
maximum acceleration consistent with human effort is 4ft. per 
second, or one-eighth the acceleration of a free fall If the 
elevator assumed above is accelerated up to speed at this rate by a 
shunt motor taking current through a rheostat from a constant 
potential source, the power consumption can be readily calculated. 
For acceleration alone the power consumed will be approximately 
22 Н.Р, divided by the efficiency of conversion between the motor 
brushes and the masses accelerated. This load of 25 or 30 н.р. 
will be exerted for 24sec. every time the machine starts in either 
direction, in addition to the power required for actual lifting and 
the overcoming of friction. It is this oft-repeated abrupt demand 
for current which makes elevators so hard on dynamo regulation 
and engine governors, and often prohibits the running of elevators 
from lighting circuits. 

One way of ameliorating this difficulty is, of course, by reducing 
the weight of the masses to be moved. Anything gained in light- 
ness of construction of the car or of the cables is а double gain, 
as the counterweights or tail chains can be lightened to the same 
extent. Another scheme, not generally understood, for the same 
purpose is the reduction of the travel of the counterweight. By 
means of a dividing sheave the velocity of the counterweights is 
made one-half of that of the car, the weight of the counterweights 
being doubled so that their balancing effect may remain the same. 
Since the inertia of any mass is proportional to the product of its 
weight and the square of its velocity, the doubling of its mass and 
halving of its velocity cuts its inertia in two. The same principle 
can, if desired, be carried further, the limiting conditions being the 
increase of friction in the dividing sheaves and the increase of 
weight on the top of the building. Where a short travel counter- 
weight is used a further gain is possible by attaching the tail chains 
to the counterweight, thus gaining for them also a short travel. 

For high buildings it would seem advisable to locate the machine 
at the head of the elevator shaft, instead of in the basement. "This 
would do away with all cables running from the head sheaves down 
At first thought it would seem as though elevator 
machines were too heavy to be placed in the top of a building. 
Such a construction would, however, rid the head sheaves of the 
weight of the cables running down to the machine, and of the ten- 
sion stress in those cables. These two factors in a high building 
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often amount to 5,000 pounds or more. The modern steel con- 
struction is also much: better fitted to sustain running machinery 
than the older types of building. With the machine at the top of 
the shaft the cables could be continuous from car to counterweight, 
double driving sheaves being used, around which the cables could 
be wrapped a sufficient number of times to obtain good adhesion, as 
is done in mine hoists. 

Another problem, which becomes serious with rapid running, is 
the control of the speed. This is due to the variable nature of the 
load, and to the fact that the speed of a motor in series witha 
rheostat is dependent on the load. The load of an over-counter- 
weighted elevator motor varies commonly all the way from 50 per 
cent. above rated load to a 50 per cent. negative or dynamo load. 
If the motor is controlled by a rheostat designed to give, with an 
average load, constant acceleration as the resistance is cut out, the 
motor will, with a heavy load, start up sluggishly at first, and will 
ү up its speed оп the last few segments. If, on the contrary, а 

eavy unbalanced load is helping the motor, it will jump right up 
speed on the first few segments. The writer has seen such a motor 
run up to 30 or 40 per cent. above rated speed as the first part of 
resistance was being cut out by the elevator attendant, and then 
slow down again as the last segments of the rheostat were passed, 
throwing the motor into action as a dynamo on the line. With 
such a wide variation as this in the rate of acceleration, it is plain 
that either time will be lost in some cases or the start will be un- 
comfortably rapid in others. All sorts of automatic rheostate 
have been devised to meet this difficulty. In some the rheostat 
arm is moved by a solenoid connected in series with the armature. 
The effect of such an arrangement is almost the reverse of what is 
wanted, as with heavy loads it cute the resistance out rapidly, while 
with light or negative loads it is likely to stick and allow the motor 
to race. Another arrangement makes the motion of the armature 
itself cut out the resistance. This naturally results in making the 
start very sluggish with heavy loads, and all the more abrupt with 
negative loads. The ideal apparatus is one which will give a voltage 
at the brushes varying uniformly with the time from zero at the 
start to the full dynamo pressure at a uniform time thereafter. 
This would give, with a shunt motor, uniform acceleration from a 
state of rest to full speed in a given time, quite independent of the 
load. This does not seem a difficult problem on paper, but the 
requirements of simplicity and almost шош» reliability add to the 
difficulty. Up to the present the best method of rheostatic control 
seems to be the operation of the rheostat handle at the will of the 
attendant, either direct or by the aid of a pilot motor. 


Yet another problem caused by the variable loads is the difficulty 
of making accurate landings, and this problem also increases with 
increase of speed. The mechanical brake, which is customarily 
used for stopping the machine, is either full off or full on. There is 
no means provided for the attendant to adjust its retarding effect 
to suit the load, and therefore the amount of slipping after the 
brake is applied depends greatly on the condition of the load. If 
there is a heavy unbalanced load tending to check the motion, the 
retardation with the brake applied will be abrupt. If a heavy un- 
balanced load tends, on the contrary, to keep the machine moving, 
there will be a long slide after the brake is applied. Uniform ro- 
tardation is as necessary for the maximum speed of service 
consistent with comfort as is uniform acceleration, and further, 
variable retardation causes vexatious delays through badly-made 
landings. With rheostatic control the insertion of resistance when 
approaching a landing may or may not slow up the machine, accord- 
ing entirely to the load. On this account and because of the non- 
adjustable nature of the retarding brake, it is impossible to accu- 
rately graduate the speed of a car when approaching a floor, as can 
be done with hydraulic apparatus. The operation of stopping is 
necessarily effected by cutting off the current and applying the 
brake at a distance from the floor suggested by experience, and 
trusting to the slipping of the brake to carry the car to the proper 

ition. If the elevator moves with a speed of 10%. per second it 
18 obvious that an error of one-tenth of & second in this operation 
will make a landing 1ft. away from the floor, and it will be necessary 
to turn on the current and make another try at it. With а slip a 
very variable quantity, dependent on the load, it is obvious that a 
high degree of skill is necessary to make accurate landings in high- 
speed service. 


Many interesting attempts at solutions have been called forth by 
these difliculties. It is plain that the greater the friction in an 
elevator machine the less in proportion will be the inertia and 
load variation effects. Some elevators have attained considerable 
success by having very indirect mechanical transmission. A more 
scientific method would be to make the transmission more direct 
and apply a good Prony brake. If the car is under-counterweighted 
the motor will always work as a motor going up and as a dynamo 
coming down. The range of loads in either diréction will be con- 
siderably less than with over-counterweights. Some machines are 
worked on this principle, throwing away all energy given back in 
the descent to heat dead resistances. By far the most interesting 
solution is what is known as the Leonard system of control. In 


this each elevator motor is supplied from a separate dynamo, an 
independent machine being used as an exciter for the others. The 
motor field is fully excited at all times, and the motor armature is 
connected to the dynamo armature, with no rheostat in the circuit. 
The dynamo is maintained at speed and its field excitation is con- 
trolled by the car attendant. When the car is stationary the 
dynamo- field is demagnatised. To start, the dynamo-field is 
gradually built up, which causes a simultaneous rise of the dynamo 
armature voltage and thereby a rise of the motor speed. To slow 
down the dynamo-fields are weakened ; the voltage falls, and the 
motor speed is reduced, the energy ot inertia being returned to the 
prime mover. Ав the attendant has under his immediate control 
the difference of potential at the motor brushes he can effect any 
desired change in the speed of his machine, and that speed will be 
governed solely by the position of his controlling handle, almost 
independently of the load. With this system the excessive currents 
required to overcome the inertia of starting are not taken at full 
maximum pressure and largely wasted in dead resistance, but are 
generated at the pressure desired. Moreover, the kinetic energy 
taken in the acceleration of the load is partially given back to the 
dynamo in slowing down. The rate of acceleration and retardation 
is directly under the control of the attendant. He can graduate 
his speed and make а smooth accurate landing with the same ease 
as with a hydraulic machine. The disadvantages of the Leonard 
system are the number of dynamos necessary, none of which— 
except the exciter—can be simultaneously used for lighting, and 
the commutator troubles incident on running dynamos with strong 
armature currents and weak fields. 

Another system of accomplishing the desired variation of voltage 
at the motor brushes has been proposed, by which storage batteries 
should be used, more or fewer batteries being included in the motor 
armature circuit, according as higher or lower speed is desired. 
The difficulty of making the proper travelling contacts in sufficiently 
rapid succession would probably be serious in such a system. The 
affect of speed adjustable by the attendant, independently of 
load, could conceivably be obtained with rheostatic control and 
mechanical braking by a pilot motor controlling the armature 
rheostat and brake-lifting contacts, the pilot motor being differ- 
entially controlled by the attendant’s handle and a centrifugal 
switch sensitive to the speed of the main motor. : 

As elevator speeds become continuously greater, and owners 
become more critical, elevator requirements become more and more 
rigorous. There will probably soon be a demand for a machine 
that will accurately adjust its own landings to the floor levels auto- 
matically, thus doing away with the necessity of such skiful 
attendants. Because of the inherent ease of control of all electric 
apparatus it may be confidently expected that, with proper time 
for development, electric elevators will fulfil the conditions as well 
or better than any others. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT. ) 


New York, Aug. 13, 1897. 

Alaska-Russian Telegraph Line.—In a recent communication 
Prof. R. A. Fessenden, of Pittsburgh, a well-known writer on 
electrical subjects, calls attention to the probable value of a 
telegraph line through Alaska across the Behring Straits and 
to Europe vid the Trans-Siberian Railway. The difficulties 
that present themselves in the construction of such a line, he 
says, are not electrical or mechanical in their nature, but have 
to do rather with the Governments of the countries through 
which such a line would necessarily pass. The circumstances 
which gave rise to Prof. Fessenden’s project are: First, the 
rapidly-approaching completion of the Trans-Siberian Railway, 
which would bring St. Petersburg in telegraph communication 
with a point on the Pacific not far from the Behring Straits ; 
second, the discovery of rich mines in Alaska, which would 
tend to further extend the settlement of that territory and 
render a telegraphic communication with Alaska a necessity ; 
third, the opening of China for a much larger degree of foreign 
enterprise and capital; and fourth, the rapid development of 
high-speed telegraphy. Improvements in cables and in tele- 
graphic transmission without wires he also considers as impor- 
tant factors in the carrying out of the proposed plans. The 
route suggested for such a line on this side would be up the 
Pacifie Coast between the Rockies and the sea, as the climate 
is much warmer there owing to the influence of the Japan 
current. This route has already been partially surveyed, and 
there are still some living eminent electricians who could 
speak authoritatively as regards its advantages. Ап alter- 
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native route would be up the Mackenzie River and down 
the Yukon. The cable across Behring Strait would be 
a short stretch, and Prof. Fessenden believes that such a line 
offers an excellent opportunity for high-speed systems of 
telegraphy. In this connection it is interesting to note 
another and entirely independent movement. Last week San 
Francisco capitalists organised a company under the name of 
ihe Alaska Telegraph and Telephone Company the object of 
which is to run a telegraph line from Juneau to Dawson City 
over the trail by way of Chilkoot Pass. It is proposed to lay a 
cable on the surface of the ground, containing both telegraph 
and telephone conductors. No poles will be used in the con- 
‘struction of this line, and stations are to be established every 
БО miles. The great rush of gold miners and others to the 
Klondyke and other places in Alaska and British Columbia calls 
for some means of rapid communication between that part of the 
world and the States, and this prompt action of the San Fran- 
cisco capitalists will no doubt meet the necessities of the hour. 


Electric Light for the Illumination of Mountain Scenery.— 
The officials of the Denver and Rio Grande Railroad Company 
have decided to illuminate with electricity the famous Royal 
Gorge through which that road passes in traversing the 
Rocky Mountains in Colorado. It is proposed to furnish the 
current for this purpose from Canon City, Colorado. This 
enterprise is undertaken for the benefit (?) of travellers who 
pass over that section of the line during the night time, and 
as the scenery is well worth seeing the patrons of the road will 
no doubt appreciate the efforts of the Railroad Company to 
make the trip as interesting as possible. This gorge is one of 
the wonders of Rocky Mountain scenery. 

Electric Heating.—The question of electric heating for 
general industrial and domestic purposes has been taken up in 
a practical way in Ottawa. A newly-organised Company, 
called the Dominion Electric Heating and Supply Company, 
expects to commence operations very shortly. The Company 
will supply electric heat at a much lower figure than the rate 
charged at the present time, and will supply current for 
domestic utensils, such as flat-irons, cooking appliances, &c., 
and gradually extend the business to car heating and, in the 
end, to house heating. The process, however, is ‘kept 
secret,” and no details can be obtained at the present time. It 
is stated that is the Company’s intention to establish work- 
shops in Ontario on a small scale, and if the results warrant 
they will be extended considerably. 

. Aluminium. The Pittsburgh Reduction Company, Pitts- 

burgh, Pa., has just closed what is probably the largest con- 
tract ever made in this country, if not in the world, for 
aluminium. The order calls for the delivery of 1,000 tons of 
this metal, and was placed with the Pittsburgh Reduction 
Company by an English firm of metal dealers. A portion of 
the material is to be delivered immediately, but the order is of 
such а size that it will doubtless keep the works busy for 
several months in order to complete it, and at the same time 
supply the demand from other sources. 


CORRESPONDENCE, 
—MP— 
ELECTRIC CABS. 

TO THE EDITORS OF THE ELECTRICIAN. 

Sms: In your remarks on the inauguration of the electric 
cab service оп the 19th inst. you say that I gave “ the esti- 
mated cost of the electrical energy required for the propulsion 
of the cab at such a low figure that we refrain from repeating it.” 

I gave no estimate. I gave the actual price paid by the 
Company. You give the figures in the same number, p. 589, 
but not so precise as I had them before me. They show that 
the cost is, as I said, a little over one-third of a penny per 
mile.— Yours, &c., W. Н. Preece. 

London, Aug. 21, 1897. 
[We gave no figures as to the cost of a cab-mile, but merely 
' stated, on the authority of the Company, that the Shoreditch 
. Vestry had entered into a contract to charge their accumulators 
at lid. per unit. It is perfectly true that one can arithmetically 
deduce from this figure and others scattered up and down the 
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report that, on the Company’s showing, the power-cost of a cab- 
mile only amounts to about zd. Before, however, this figure 
can be accepted as the actual cost of a cab-mile it will be 
necessary to have the data of actual experience whilst plying 
for hire on the streets of London on an extensive scale, and 
also to have independent verification of the data so obtained. 
—kEns. F.] : 


THE TELEPHONE SYSTEM OF THE UNITED 
° KINGDOM. 
TO THE EDITORS OF THE ELECTRICIAN. 

Sms: Whilst disclaiming any intention of being in the 
slightest degree discourteous, 1 must express dissent from Mr. 
Raphael's proposition that a transmitter induction coil is a 
form of translator. . True, both are induction coils, and 
transmit telephonic vibrations, but they are not interchange- 
able. A transmitter coil cannot do duty as a translator, or 
vice тетва. I introduced the word translator in 1881, in con- 
nection with telephonic apparatas, for the purpose of dis- 
criminating between the already-existing transmitter coil and 
the instrument I had invented the previous year to transmit 
or translate speech from one main circuit to another. The 
term has found acceptance, and has been used for years now by 
writers on telephony, both British and foreign, in its original 
and specific sense. To call transmitter coils translators at 
this time of day would therefore be to abolish a well-recog- 
nised and necessary distinction, and to breed confusion, so I 
hope Mr. Raphael will not persist in doing so.—Yours, &c , 

London, N.W., Aug. 21, 1897. A. R. Bennett. 


THE MORDEY TYPE OF FUSE. 
TO THE EDITORS OF THE ELECTRICIAN. 

Sins: I have read with interest your editorial concerning 
our article entitled: A Method of Rendering Fuses 
Reliable (see The Flectrician, July 28rd), and would 
beg an opportunity of clearing the authors of any dis- 
position to withhold due acknowledgment of Mr. Mordey's 
earlier work in this direction. It is only fair to state that, 
although having every reason to believe we were fairly conver- 
sant with the state of the art in this country, Mr. Mordey’s 
fuse was wholly unknown to us until after we had completed a 
long series of tests, extending at intervals over & period of 
several years, so that our work was quite independent of any- 
thing he had done in this direction. Mr. Mordey’s fuse has 
never been in commercial use in this country, and the only 
information obtainable is in the form of a report of a test made 
where it failed to operate successfully upon short-circuit, 
although the normal load rating of the fuse was but 10 
amperes. | oe 

From this report I have every reason to believe that 
the failure was due to the nature of the filling used, and 
although the desirability of a change in the nature of this 
material seems to be questioned in your editorial, I would 
state that a series of carefully conducted tests have proved 
beyond question that most of the materials named by Mr. 
Mordey in his specifications are wholly unsuited to the purpose. 

As regards the conditions for alternating current work being 
less trying in the United States than in England, I believe 
that this portion of the Paper could not have been clear, and 
may need additional explanation. The idea we intended {о 
convey was that a fuse of a little over 20 ampere capacity was 
of sufticiently low resistance, and great enough mass, to allow, 
before melting, sufficient current to pass to react on the fields 
and bring the E.M.F. nearly to zero. The current passing 
through the circuit, however, is sufficient to melt the fuse 
within a few seconds when the voltage immediately rises to its 
full value. That such would be the case with any design of 
alternator containing iron in the armature will, I believe, be 
unquestioned by any engineer who has had experience with 
the absolute short-circuiting of such machines. 

Further, I would beg to say that Mr. Mordey's standing in 
this country as an engineer of great ability and originality is 
such that the omission complained of could by no possibility 
affect this. Trusting I may have explained one unintentional 
error as well as other portions that were obscure.— Yours, &c., 

Providence, R.I., Aug. 12, 1897. Louis W. Downes. . 
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TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues 
Price Lists, and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-couxt, Fleet- 
street, 


SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK can still be had. Price 7s. 6d.; post free, 8s. 34 ; abroad, 98. 
‘About 1,300 pages. 1898 Edition in preparation, and will be published 
end of January next. 

* THE POTENTIOMETER AND ITs ÁDJUNCTS": A Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Now ready. 
Digest post free. 

4% LOCALISATION OF F'AULTS IN ELNOrnIO Licut Marns.”—By Е. C. 
Raphael. Price 5s., post free; abroad, 58. 6d. Now ready. Prospectus 
on application. | 

*SggMARINB CABLE-LAYING AND RzPArRING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 

«Тнв ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The New Edition is now ready. Price 
12s, 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

„THE ART OF ELEOTROLYTIO SEPARATION OF METALS. -A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

t THE INCANDESCENT LAMP AND ITS MANUFACTURE.”—This book, written 
‘by Mr. Gilbert S. Ram, із now ready. Price 78. 6d. ; abroad, 88. 

** ELecTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition now ready 
Price 2s., post free. 

“ PRACTICAL NOTES FOR ELECTRICAL STuDENTS.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free, 

“ ELRCTRIO LAMPS AND Evecrrio LiGHTING," by Prof. J. A. Flemi 
M. A., D. So., F. R. S., is now ready. The book is handsomely bound, and 
full of original illustrations, designs, initials, &c. Price 7s. 6d., post free. 

'*'Moriva POWER AND GEARING FOR ELECTRICAL MAOHINERY.”—By 
E. Tremlett Carter, C. E., M. I. E. E. Now ready. Price 128. 6d, post 
free; abroad, 13s. 64. Prospectus post free. 

LABORATORY NOTES AND Fogus.— With the above title we have ready a 
set of 40 Elementary and Advanced Exercises for use in Electrical aye 
neering New Edition now ready. These have been prepared by 
Dr. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his istante, and to serve as a record of the work done 
by the Student. Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sete of any three, 1s. net; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanted Exercises are price 
108. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth cace, price 12s. 6d. net. Strong portfolios can be had, price Is. each. 
A full prospectus sent post free. 


" ELzorTRI0 MorivE PowER."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electrico бегу 1o mining and general power transmission 
purposes, in which the author had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d., 
post free; abroad, 118. . : | 


“The Electrician” Electrical Trades’ Directory and Hand- 
book.—The Publisher of this well-known Blue-Book for the 
electrical trades desires to contradict a rumour which he learns із 
in circulation that the issue of this work is to be discontinued. 
From an advertisement elsewhere it will be seen that & reward of 
£10 is offered to anyone furnishing information wbich will lead to 
. the eonviction of those guilty of circulating this false and malicious 
.report. The Directory and Handbook for 1898 is already in course of 

propatahion; and the work will, as usual, be published at the end 
of RA Many new features of interest to the trade will be 
introduced. 


Tenders Invited.—The Corporation of the City of Kingston- 
upon-Hull invite tenders for the electrical equipment of their 
tramways, to the extent of about nine miles double track and half- 
mile single track. Some additional particulars are given in our 
advertisement columns. Specifications, plans of the routes, &., 
can be obtained early in September from the city engineer (Mr. 
A. E. White), and tenders, addressed to the Chairman of the 
Works Committee, must be delivered at the Town Clerk’s office, 
Town Hall, Hull, before noon of Friday, Nov. 5. 

— The Llandudno Urban District Council invite tenders 
for: (a) water-tube boilers, (b) condensing plant, steam pipes, &c., 
(c) steam engines and dynamos, (d) switchboard, (a) battery, 
travelling crane, (у) underground mains, arc lamps, posts, &c. 
pecifications, forms of tender, &c., may be obtained at the office 
of the consulting engineer (Mr. А. Н. Preece, A. M. I. C. E.), 39, 
Victoria-street, Westminster, London, S. W., and tenders must be 
delivered at the office of the Clerk to the Urban District Council 
(Mr. A. Conolly) Council Office, Llandudno, by 10 a.m. on 
"Wednesday, Sept. 22. Further particulars appear in our adver- 
tisement columns. | 
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"Tenders Invited.—The Corporation of the Borough of Derby 
invite tenders for the supply of one alternating-current dynamo 
and engine, and one continuous current dynamo to an engine at 
5 installed. Tenders to Mr. H. F. Gadsby, Town Clerk, 

own Hall, Derby, by 30th inst. 


——— The Barking District Council require tenders for elec- 
tric lighting plant. Tenders at Council offices, Barking, by Sept. 21. 


—— ———— Tenders are invited for the electric lighting of the 
County Asylum, Whittingham, Lancs. Tenders to Mr. J. P. 
Muspratt, County Offices, Preaton, by Sept. 20. А 


— — —— The West Ham Town Council invite tenders for the 
wiring of the Technical Institute and Public Library. "Tenders 
must be delivered at the Town Clerk's office, West Ham, by Sept. 20. 


Tenders are invited by the French Post and Telegraph 
Authorities for the supply of 10 kilometres run of iron pipes, 
65mm. diameter, for pneumatic lines; 80 tons of ordinary iron 
wire, 7mm. in diameter; 40 tons of homogeneous iron wire, 24mm. 
in diameter; and 200 kilometres of submarine telegraph cable. 
Tenders to the Sous-Secretariat d'Etat des Postes et des Telegraphs, 
103, Rue de Grenelle, Paris, by Sept. 7. 


—— —— Tenders are being invited by the Municipal Authorities 
of Cologne for the concession for the working of the electric tram- 
ways in the town. Tenders must bein by Sept. 3. 


——— The Municipal Authorities of Ployesti (Roumania) 
require tenders for the concession for the erection and working for 
40 years, of an electricity generation station. Tenders by Nov. 15. 


Tenders Accepted.—The Brighton Town Council have received 
the following tenders:for the supply and erection of surface con- 
densers, pumps, cooling towers, &c., at the electricity supply 


station :— 
Blake and Knowles Steam Pump Works, Limited... . £5,150 
Wright's Patent Heater Condenser Company ..................... 6,915 ° 
W. R. Renshaw and Co. 695 
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The Blake and Knowles Company offered, in the event of shunt- 
wound belt-driven motors being substituted for series-wound 
direct-connected motors, to reduce the amount of their tender b 
£220, and this amended tender has been accepted by the Council. 


— The following tenders have been accepted by the 
Halifax Town Council in connection with the electrical equipment 
of the local tramways: Electric Construction Company—electrical 
equipment of tramcars, £4,171. 103. ; trolley wire, insulators, rail 
bonds, &c., and fixing, £984. 7s. ; tramway generators and fixing, 
£1,800. J. Spencer, Wednesbury—tramways poles, £1,090. 10s. 
Chloride Electrical Storage Syndicate—two batteries of accumu- 
lators, £3,070. Callender Company—cable, £1,237. 5s. 


———— The contract for the supply of high and low-tension 
cables fer the extensions at Sunderland has been secured by the 
Fowler- Waring Cables Company. 


The Liverpool Corporation have accepted the tender of 
Messrs. Holme and Green for the completion of the Paradise-street 
electricity station at £5,605. 


Plant for Sale.—Messrs. Horne, Son and Eversfield will sell by 

ublic auction, on the premises of the South Kensington Museum 
Cromwell-road entrance), on Thursday next, Sept. 2, at one 
o'clock, some electric lighting plant. Further particulars are given 
in our advertisement columns, and catalogues may be had at the 
office of the Commissioners of Her Majesty’s Office of Works, 12, 
Whitehall-place, S.W., and of the auctioneers, 17, Great George- 
street, S. W., and 85, Gresham-street, E.C., London. і 


Appointments.—Mr. James Foster, who has been engineer апа 
electrician at the Bolton Evening News office for the past five years, 
has been appointed engineer in charge of the electric lighting 
installation at the New Birmingham Meat Market. 


—— Mr. W. J. Lark, of Devonport, has been appointed 
demonstrator in physics and electricity at the Municipal School of 
Science and Technology at Brighton. 


———— Mr. Kenelm Edgcumbe has been appointed senior 
demonstrator in applied physics at the Northampton Institute, 
Clerkenwell. Messrs. Thomas Bell and W. R. Elliott have also 
been appointed as lecturer and instructor in electrotyping and 
stereotyping, and physical demonstrator and assistant mechanic 
respectively. 


Mr. C. H. Parkinson has been appointed resident 
engineer at the electricity works of the Morecambe District 
Council. There wero 122 applications for the position, but these 
were reduced by the Electrical Committee to the following three :— 
Mr. C. F. Parkinson, electrician at the Lancaster Wagon Works, 
Mr. C. M. Johnston, the borough electrical engineer at Lancaster, 
and Mr. John Pilling, assistant engineer at Bolton. 


———— Mr. A. E. Le Rossignol has been appointed electrical 
assistant to the chief engineer of the Glasgow Corporation 
Tramways. 
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Appointments Vacant.—From our advertisement columns it 
will be seen that the Darwen Corporation require a borough elec- 
trical engineer. Salary £200 per annum. Applications to the 
ота e (Mr. Chas. Costeker), Town Clerk's office, Darwen, by 

t. 6th. 

Eo A Demonstrator is required in the electrical engineer- 
ing department of the Manchester Municipal Technical School. 
Some particulars appear in an advertisement elsewhere, and appli- 
cations should be sent to the Director and Secretary, Dr. J. H. 
Reynolds, by Sept. 4. 

——— — The Reading Electric Supply Company want an engi- 
neer and manager. Salary E250. Applications to Mr. E. Francis, 
172, Friar-street, Reading, by Thursday next. 

— — —— An instructor in electrical engineering and telegraphy 
is required for the Ceylon Technical College. The engagement is 
to be for a term of three years at a salary of 4,200 rupees per 
aunum. Applications must be sent in to the Crown Agents for the 
Colonies, Downing-street, London, S. W., by Sept. 10. 

—— The Halifax School Board want an assistant master for 
their organised science school to teach chemistry and physics. 
Commencing salary £120. Applications to the Clerk (Mr. W. H. 
Ostler), 22, Union-street, Halifax, by Sept. 5. 


Business Notices. —The telegraphic address of Messrs. Johnson 
and Phillips’ electric cable works has been changed from Cable 
Juno” to Cables, Old Charlton. The address of their Belgian 
depót has been altered from 38, Rue du Moulin, to 31, Rue Watteu, 
Brussels. 

———— The Motor Development Corporation state that they 
have acquired the rights for the manufacture of the Wellington 
indestructible ignition tubes, aud that they have also secured the 
services of Mr. T. F. Wellington and staff of the Indestructible 
Ignition Tube Syndicate (in liquidation), and consequently are in а 
position to supply all orders for these tubes. 

Dissolutions of Partnership.—Messrs. A. Blackburn, James 
Walker and J. H. Pinder, trading as Blackburn, Walker and Co., 
electrical engineers, Upper-lane Mill, Cleckheaton, Yorks, have 
dissolved partnership. Mr. J. Н. Pinder retires, and the business 
will be carried on under the old style by the remaining partners. 

———— Messrs. Н. C. Ashworth and C. E. Lomax, electrical 
engineer, &c., 8, Fleet-street, Bury, Lancs., have dissolved part- 
nership. Debts by Mr. Lomax. 

——— Messrs. А. R. Turner and G. J. Hood, electrical 
engineers, Dewsbury and Wakefield, have dissolved partnership. 
Debts by Mr. Hood. 

Bankruptcies.—At the London Bankruptcy Court, on Tuesday, 
there was a sitting for the public examination of Mr. Wm. Marshall, 
mining and electrical engineer, 16, Tokenhouse-yard, E.C. The 
debtor ascribes his failure to losses in connection with the City of 
Mexico Tramways Company and his inability to realise shares in 
the London Electrical Omnibus Company (Limited). The first 
statutory meeting stands adjourned to Sept. 8, to enable the debtor 
to complete certain arrangements with a view to the rescission of 
the receiving order, and upon the application of Mr. Howell, 
assistant receiver, the examination was adjourned. 

———— George Thompson, electrical engineer, trading as 
G. Thompson and Co., 115, Queen’s-road, Brighton, has een 
adjudicated a bankrupt on his own petition. 

Plant Sale.— The freeheld electric light and power-station of the 
Thetford Electric Light and Power Company (in liquidation) was 
offered for sale by Messrs. Oldham and Sons last week. The sale 
did not excite much interest, and the property was eventually 
knocked down to Mr. Scott, of Messrs. Laurence, Scott and 
Co., of Norwich, for £1,375. The office furniture and stores are 
to be taken at a valuation. 

Liquidations.—At a meeting of the Electrical Advertising Syn- 
dicate (Limited), on the 4th inst., it was resolved to wind up the 
. Company voluntarily with a view to reconstruction, and Mr. J. W. 
Jefferies, 164, Gresham House, E.C., was appointed liquidator. 
This resolution was confirmed on the 19th inst. 


——— Creditors of the Max Saturn Electrical Syndicate, 
Limited (in liquidation) must send particulars of their claims to the 
liquidator (Mr. W. S. Mackenzie), Silverleigh, Constantine-road, 
Hampstead, London, N.W., by Oct. 14. 

"Jandus" Lamps.—We understand that the Jandus arc lamp 
has been adopted for the lighting of Messrs. Jones and Higgins’ 
premises at Peckham. After trials with both the Jandus and the 
ordinary type lamp, nearly 300 of the Jandus lamps were ordered 
from Messrs. Drake and Gorham, the sole agents. 

Paints.—We are informed that Holtzapfells Composition Com- 
pany (Limited) have, after a series of experiments, produced what 
are termed Lagoline paints for application in connection with 
aluminium. These paints are claimed to be quick-drying and anti- 
corrosive and to stand well on and thoroughly protect aluminium. 


Exports of Electrical Apparatus and Material.—The follow- 


ing list gives official particulars of the exports of British manu- ! 


factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Aug. 18 to 
Aug. 24, with the ports of destination :— 

Argentina—Buenos Ayres, £20. A ustralasia— Adelaide, £46 ; Auck- 
land, £285 ; Melbourne, £35 ; Sydney, £500. Belgium Antwerp. £151. 
Brazil—Rio Janeiro, £494, Canada—Montreal, £500. Ceylon — Colombo, 
£6. China—Shanghai, £34 (telegraph material); Tientsin, £201. Den- 
mark—Copenhagen, £6; Korsör, £2,953 (submarine cable) France 
Boulogne, £100. Germany Hamburg, £248. Jfolland—Amsterdam, 
£95 ; Flushing, £70 ; Rotterdam, £14. India — Bombay, £154 ; Calcutta, 
£664. Japan— Yokohama, £117. Russia—Novorossisk, Siam— 
Bangkok, £288 (telegraph material). South Africa—Cape Town, £353; 
Delagoa Bay, £155; Durban, £244 (including £57 telegraph material) ; 
East London, £25; Port Elizabeth, £420. Spain—Malaga, £75. Straits 
Settlements — Singapore, £42 (including £12 telezraph material). Nest 
Indices Trinidad, £7. Total £8,900, against £12,570 in the corresponding 
week last year (Aug. 19 to Aug. 25). 

Price List.—We have received from Messrs. Gülich and 
McIntyre a sheet containing prices and particulars of the 
** Hansen " arc lamp, for which they claim many advantages. 

Catalogue.— Messrs. Davey, Paxman and Co. send us their new 
illustreted catalogue of engines, boilers and other machinery. 
Descriptions and tables of dimensions are given of their portable, 
semi-portable, undertype, horizontal and vertical engines, Cornish, 
Lancashire and Economic boilers, winding and hauling 
machinery, compressors, pumps, &c. Messrs. Davey, Paxman and 
Co.'s manufactures are so well known that we need do no more 
than refer to them. As an appendix to the catalogue are a number 
of useful tables and data, including a table showing the evaporative 
power of various classes of coal. 


Cable Catalogue.—Messrs. Johnson and Phillips have sent us a 
copy of their new cable price list, which is arranged in a practical 
and clear way to facilitate quick reference. The sizes of cable are 
arranged in order of the sectional area of the copper, which is a 
great convenience. Thus it is seen at a glance that 1/16 and 7/23 
or 1/14 and 7/214 cable have the same sectional area, but that it is 
necessary to pay а few pounds per mile extra for the flexibility of 
the seven-strand core. Prices are quoted for all varieties of cables 
and wires from bare copper to 5,000 megohms, and from 23/40 
„flexible to 61/12 vulcanised rubber and 37/12 armoured con- 
centric. All vulcanised cables and wires are tested with an E.M.F. 
of 600 volts after 24 hours immersion in water. The cable testing 
room is also fitted with а transformer capable of working up to 
20,000 volts, and cables for high pressure are tested with much 
higher pressures than those at which they are intended to work. 
Messrs. Johnson and Phillips inform us that they have largoly 
increased their depóta for the supply of cable at London: an- 
chester, Glasgow and Brussels, in view of the large increase in 
the use of their material. i 


Railway Directory.—We have received from the Directory 
Publishing Company, of Catherine-street, London, W.C., a copy of 
the 1897 edition of the ‘‘ Universal Directory of Railway Officials.” 
This handy and useful work of reference is now in its third year, 
and has been compiled from official sources. Very complete par- 
ticulars of the personnel, &., of British and foreign railways are 
given, and so far as we have had occasion to test the information 
relating to the British section it is reliable and accurate. The sub- 
scription price of the book is 5s., after date of publication 10a. 

Presentation.—Mr. H. Collings Bishop, resident electrical engi- 
neer to the Leyton Urban District Council, was last week presented 
with a set of silver fish carvers as a token of respect and good 
wishes from the staff of the electricity station on the occasion of his 
marriage. 


Aberdeen.—<As the result of a further conference between the 
Electric Lighting Committee of the Town Council and a committee 
of the Harbour Board, terms have been agreed upon for the supply 
of electric current for lighting the quays. Current is to be supplied 
by the Council on the usual terms given to large consumers, with a 
special discount of 124 per cent. if the annual consumption should 
exceed 80,000 units. 

Darwen.—A lengthy report on their visits to certain Lancashire 
towns where electricity works have been established was recently 
presented by the Electric Lighting Sub-Committee. After con- 
sidering the report prepared by the consulting engineer (Mr. E. 
M. Lacey) advocating the erection of an electricity supply 
station, the Committee recommended that the direct-driving 
system be adopted ; that distribution be made by a direct-current 
supply on the three-wire system at a pressure of 440 volts with a 
220-volt service to consumers; that the Council authorise the 
appointment of an electrical engineer at a suitable salary ; 
that specifications for electrical work be submitted to a consulting 
engineer for him to report on prior to the contract being let ; 
and that in the meantime the surveyor should be instructed 
to prepare the necessary plans for the generating station in order 
that no time be lost in applying to the Local Government Board 
for sanction to the borrowing of the necessary money for the 
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carrying out of the work. This report has already been endorsed by 
the General Purposes Committee. It will be seen from our adver- 
tisement columns that the Council have promptly carried out the 
recommendation to advertise for a borough electrical engineer. 


Glasgow.—At the last meeting of the Corporation the report of 
the Electricity Committee recommending the purchase of two addi- 
tional sites for electricity stations was referred back. 

Sher ff Jameson, the Commissioner ud by the Government 
to inquire into the working of the telephone in this city, will hold 
his first sitting at the Burgh Court Hall on Sept. 27. 


Greenock.—There was a special meeting of the Finance Com- 
mittee on Tuesday for the purpose of considering a report on the 
proposed scheme for the electric lighting of Greenock, Port Glas- 
gow and Gourock. The report recommended the appointment of 
a joint sub-committee for the purpose of collecting information, 
with power to visit other towns in Scotland where electricity works 
have been erected, and to employ а consulting electrical engineer. 
Aftera lengthy discussion it was agreed to remit the matter back 
to the sub-committee to report as to the relative cost of electric 
and gas lighting, the amount proposed to be spent on visits to other 
towns, engineer's report, &с. 

Hornsey (London) — A special meeting of the District Council 
will be held on the 20th prox. for the purpose of passing a formal 
: resolution in favour of applying for a Provisional Order. 


Huddersfield. —The borough accountant's half-yoarly statement 
of the income and expenditure on the revenue account of the elec- 
tricity department for the half-year ended June 30 was discussed 
and approved at the last meeting of the Council. There was a 
deficiency of £16. 168. 8d. for the period under review compared 
with £116. 11s. 9d. in the corresponding half of 1896. The report 
of the borough electrical engineer (Mr. A. B. Mountain) showed 
that the demand for current was still increasing, eleven new cus- 
tomers having been obtained during the previous month. The 
total number of customers connected is 484, representing an equi- 
valent of 34,418 8-c.p. lamps. The units metered in ў une were 
19,087, compared with 10,930 in the corresponding month last year, 
an increase of 8,157. 

Leeds.—The Yorkshire House to House Electricity Company are 
making vigorous preparations to meet next winter’s demands for 
current in this city. Their new buildings are approaching 
. completion, and the additional generating plant, consisting of four 
Lancashire boilers and four combined engines and dynamos, each 
of 500 1. H. P., have been delivered. —— The Markets Committee 
have decided to recommend the City Council to grant a loan of 
£2,000 for the purpose of lighting by electricity that portion of 
Vicar's Croft which has been covered in as part of the city markets. 


Liverpool.—The monthly report of the city electrical engineer, 
presented at the last meeting of the Lighting Committee, stated 
that on the 3let ult. there was an equivalent of 03,098 16.c.p. 
lamps connected to the mains for private lighting, and 4,878 for 
eorporation lighting, making a total of 57,976, an increase of 640 

оп the month. "The number of units supplied to private customers 
were 64,062, and to public lamps 16,604, in all 80,716, compared 
with 52,723 in the corresponding month of 1896. At the same 
sitting the Committee decided to make some small extensions of the 
electric light mains at an estimated cost of about £290. 

Montrose.—4A deputation from the Police Commission has been 
appointed to visit Shrewsbury and other towns where electricity 
stations have been erected with the view to obtaining further in- 
formation on the electric lighting question before the Council 
finally approve the proposals of Edmundson's Electricity Corpora- 
tion for the erection of electricity works in the district. 

Motherwell.—The Police Commissioners recently received an 
offer for the transfer of their Provisional Order, but after consider- 
ing the proposal the Committee have unanimously decided in favour 
of the erection of a municipal supply station. The Committee pro- 
pose to visit several towns in the United Kingdom where electricity 
works have been erected with a view to obtaining information. 

Northwich.—The Northwich Electric Supply Company notify 
that as they have now obtained their Provisional Order they are 

roceeding with the erection of the necessary works, and expect to 
in a position to supply current before the end of November. 


_ Paignton (Devon)—Although an agreement has been entered 
into with the local Gas Company for lighting the streets for 
another twelve months, the Chairman announced at the last meet- 
ing of the District Council that the subject of lighting the district 
electrically was under consideration, and it was probable that a 
suitable scheme would be arranged, and would be submitted during 
the year. The annual cost of lighting by electricity was eatimated 
at £650. 

Salisbury.—It is announced that at a meeting of the Salisbury 
Electric Light and Power Supply Company last week contracts for 
the erection of electricity supply Forko were entered into, and 
work will at once be put in hand by the contractors, Edmundson's 
Electricity Corporation. 


The Engineering Crisis and the Eight Hours System. —The 
following letter was recently addressed to а Manchester firm by 
Mr. Thomas Parker, of the firm of Thomas Parker (Limited) :— 

“With regard to your question in respect of ourselves and the forty- 
eigbt hours, І was impressed at the time of our starting these works in 
October, 1891, that if we got the men to work promptly, and did ахау 
with the breakfast hour, running the day in two terms—from 8 to 12:50 
aud from 1:70 to 6—we should not suffer much, and would give the men 
ап opportunity of indulging in their desire of reducing the number of 
hours, but there was not at all that satisfaction among the men with 
regard to the hours that we expected. They would indulge in lunches in 
the forenoon, and the promptitude was in no way marked over the longer 
hours, and they did not like working until six o'clock in the even- 
ing. In the summer of 1896 there was a decision of the union to 
increase the rate of wages in the district, and we were at once attacked by 
the union for this additional increase. We suggested that we had made 
the sacrifice of running our tools less hours ard had given them the advan- 
tage of the less hours, but this iu no way abated their determination to 
get the full rate they required in the district, although they did not 
attack the Great Western Railway Company, who аге the largest 
employers here, until they had forced the smaller masters. Being com- 
pelled to pay these extra wages, we decided that we could no* do it 
without returning to the 53 hours, which was done on September 1, 1896. 
The demands of the union as to overtime night-work, with their notion of 
curtailing output, and that a man put to a machine should have the 
conditions of pay of a mechanic, give our competition with foreign com- 
petitora, a serious outiook, and management is rendered very irksome and 
difficult." 

The Telephone in Ireland.—The Treasury has sanctioned the 
provision of а telephone trunk circuit from Dublin to Waterford, 
passing through Wicklow, Arklow and Wexford. 

Ventnor.—The Ventnor District Council give notice of their 
intention to transfer their Provisional Order to the Vgntnor 
Electric Light and Power Company. The price to be charged by 
the Company for current for private lighting must not exceed the 
following rates per quarter: Up to 20 units 133. 4d., and for each 
unit over 20, 8d. The Council have the right to purchase the 
works, plant, mains and machinery of the Company, at 12 months’ 
notice, upon payment of a sum equal to the amount of capital 
expended with an addition of either 15, 10 or 5 per cent. upon such 
sum, according to the period which shall have expired before the 
purchase is effected. The Council have the right to purchase the 
undertaking at the end of 35 years at a valuation. 


arrington.— A special meeting of the Town Council will be 


W 
| held on the 7th prox. for the purpose of considering the question 


of applying for a Provisional Order in the forthcoming session. 


Weston-super-Mare.—The Council have decided not to enter- 
tain a proposal for a transfer of their Provisional Order. At the 
last meeting of the Council the Vice-Chairman stated that they 
hoped to be in а position to supply electrio current by the winter 
of 1898. The engineer's report would shortly be to hand, and he 
felt confident that even on the first year's working there would be 
a profit on their proposed electricity undertaking. 


PATENT RECORD. 


— — 

A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mn. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 


August 10, 1897. 

18,555. THe British THoMsoN-HousroN Company (LIMITED). 
Improvements in, and relating to, lightning arresters. 
Hewlett, United States. )* 

J. Hartic. London. Improvements in or relating to cut-outs 
for electric installations. 

E. J. CLUBBER, A. W. SouTHEY and Tne ELECTRIC Motive POWER 
Company (LIMITED). Gray's Inn-road. Improvements in secon- 
dary batteries. 

E. J. CLUBBE, А. W. $оптнкү and TRE Exectric Motive Power 
Company (LiMiTED). Improvements in and connected with secon- 
dary batteries. 

E. J. Ctuspe, А. W. Soutney and the ELEcTRIC Motive POWER 
Company (LIMITED). London. Improvements in and relating to 
electric traction. 

Н. W. Hanpcock and A, H. Dykes. 
recording telegraphic receivers. | 

G. W. Money. London. Improvements in or relating to non- 
synchronous induction motors. 

August 11, 1897. 

R. F. FERGUSON. London. Improvements in earthenware, stone- 
ware and other conduits for electric light and other cables. 

18,616. R. Hun. EY, Н. Cooney, J. Grover and G. P. Camprece. Liver- 

pool. Improvements in or connected with electrolytes for primary 
electric batteries. 


18,623. C. Н. Сок. London. Improvements in portable electric primary 
batteries.“ 


London 
(E. M. 


18,560. 
18,564. 


18,566. 


18,567. 


18,568. London. Improvements in 


18,574. 


18,589. 
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18,655. G. P. TORELLI. London. 
batteries. 

18,644, O. J. Lopae and A. MuinHEAD. London. 
to electric telegraphy. 

18,651. B. ATHERTON. Liverpool. Improvements in the manufacture of 
paper applicable for electric insulation and other purposes. 

18,657. C. A, McEvoy. London. Improvements in hand electrical firing 
apparatus applicable for firing ordnance, grenades, mining charges 
and the like. 

18,658. A. Nopoy. London. Improvements in porous diaphragms and 
vessels for cells and accumulators. 

August 12, 1897. 
18,662. pres Cox. Greenock. Improvements in or relating to electric 
mps. 

18,666. C. Hannay and P. J. THoM. Glasgow. А new material for the 
manufacture of electric conduita. 

18,671. T. M. HeEwrrson. Worcestershire. Improvements in and relating 
to the perforation of transmitting ribbons for telegraphy. 

18,701. G. Davenport. London. An improved electric arc lamp for pro- 
jection and other purposes. 

18,717. S. H. Ѕновт. London. Improvements in and relating to con- 
trollers for electric motora.* 


SPECIFICATIONS PUBLISHED. 
NoTE.—All Specifications can now be obtained at the uniform price of 
8d. each. 98 
1896. 


16,326. GoLBY (Vosmaer). Apparatus for obtaining silent electric dis- 
| charges. 

16,502. WHITEHEAD. Electric clocks. 

17,557. DE Ferrant. Continuous-current dynamo е lectric generators 
and motors. 

19,469. Macrgapy. Means of surrounding electric or other lights with а 
vessel or lining of glass or other material containing liquids. 

19,767. BELFIELD (The Westinghouse Electric and Manufacturing Com- 
pany). Methods of and means for controlling electric motors. 

20,419. ре Romanorr. Electric suspension railways. 


Improvements in or relating to primary 


Improvements relating 


NEW COMPANIES, STATUTORY RETURNS, &c. 
— — 

ELECTRICAL POWER STORAGE COMPANY (LIMITED).—The annual 
return to July 22 has been filed. The capital is £100,500, divided into 100 
Founders’ and 20,000 Ordinary shares of £5 each ; 66 of the former and 
18,557 of the latter have been taken up, and 15,220 Ordinary have been 
issued as fully paid; £3 per share has been called on the remaining 5,137 
Ordinary and the full amount has been called on the Founders'. 

UNITED RIVER PLATE TELEPHONE COMPANY (LIMITED).— The annual 
return to July 20 has been filed. The capital is £500,000, in £5 shares, 
and 58,000 of these have been taken up ; 16,000 have been issued as fully 
paid, and the full amount has been called and paid on the remaining shares, 

VENTNOR ELECTRIC LIGHT AND POWER COMPANY (LIMITED).—This 
Company was registered on Aug. 21, with a capital of £15,000, in £5 
shares, to carry on the business of electricians, electrical and mechanical 
engineers and contractors, suppliers of electricity for the purposes of light, 
heat, motive power or otherwise, and manufacturers of and dealers in 
electrical apparatus of all kinds. The subscribers, with one share each, are: 
Francis E. Gripper, electrical engineer, John C. Wigham, electrician, 
C. H. Jones, F. Trueman, F. Sims, W. H. Bull and W. T. Pressland, 
engineer. 


COVENTRY GAS FITTINGS, ELECTRICAL AND ENGINEERING COM- 
PANY (LIMITED).—The annual return to July 28 has been filed, 14,418 
shares have been taken up out of а capital £15,000, in £1 shares, and 500 
have been issued as fully paid. The full amount has been called on the 
others. 


EXCHANGE TELEGRAPH COMPANY (LIMITED).— The annual return to 
August 13 has been filed. The capital is £246,250, in 8,125 “A” and 
16,500 “В” shares of £10 each. All the former and 16,200 of the latter 
have been taken up, and the В” shares have been issued as fully paid, 
while £8 per share has been considered as paid on 2,125 “A” shares. £9 
per share has been called on 6,000 “ A” shares, and £1 per share on 2,125 
„A shares. 

LLANDUDNO ELECTRIC SUPPLY COMPANY (LIMITED).— The annual 
return to July 31, 1896, was filed on June 17 ; 18 shares have been taken 
up and paid for in full out of а capital of £15,000, in £10 shares. 


MIDLAND ELECTRIC LIGHT AND POWER COMPANY (LIMITED).—The 
annual return to June 23 has been filed. The capital is £50,000, in £10 
shares. 5,159 of these have been taken up, of which 3,132 have been 
issued as fully paid. "The full amount has been called on the remaining 7. 


CITY NOTES. 
— 

MEMORANDA.—Bank rate 2 per cent. (May 13, 1897). Price of silver 
2584. per oz. (Aug. 26). Consoles (2$ per cent.) 1128—11258 for money, 
1128—1128 for account; 24 per cent. 1044—105j (Aug. 26). Stock 
Exchange Settling Days ; Consols, Sept. 1: Stocks and Shares Continuation 
Days, Sept. 15 and 28; Ticket Days, Sept. 14 and 29; Pay Days, Aug. 
27 and Sept. 15 ; Mining Share Carry-over Days, Sept. 11 and 27. 

ALUMINIUM COMPANY (LIMITED).—The report of this Company for 
the past year states that, after taking into account the amount of £7,639 
brought forward, the profits for the year amounted to £18,170. After 
payment of debenture interest and other charges, there was a balance of 
£7,447. The Directors recommend the payment of a dividend of 10 per 
cent. on the “A” shares, and of the balance of £1,447 the sum of £1,157 
will be used to write off the expense of the debenture issue. The Сот. 
pany has commenced legal proceedings to restrict the manufacture of 
sodium in Germany, carried on there by what the Directors expect will 
prove to be an infringement of the Castner sodium process. The report 
states that the various undertakings in which the Company is interested 
are progressing satisfactorily. 

BRISTOL TRAMWAYS AND CARRIAGE COMPANY (LIMITED). —The 
traffic receipts of this Company for the week ended Aug. 20 was £2,691. 
ls. ld., against £2,517, 148, ld. in the corresponding period of 1896, 
an increase of £173. 78. 

CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 
railway for the week ended Aug. 22 were £1,021, against £969 in the corre- 
sponding week of 1896, an increase of £52. The total receipts for the 
half-year amount to £7,314, against £7,498 in the corresponding period 
of 1896, a decrease of £184. 

CUBA SUBMARINE TELEGRAPH COMPANY (LIMITED).—The traffic 
receipts of this Company for the month of May were £3,849, against £5,484 
in the corresponding month last year. 

ELMORES GERMAN AND AUSTRO-HUNGARIAN METAL COMPANY.— 
This Company has issued a circular stating that the £10,000 Preference 
shares recently offered to the shareholders for subscription has been 
allotted, the issue being considerably over-subscribed. Although, the 
circular states, the issue was made in order that the Ordinary shareholders 
should have an opportunity of taking up Preference shares, not a single 
application was received from that class of shareholders. An order has, it 
is stated, been given for the erection of a further 20 large tanks at the 
factory at Schladern. 

KNIGHT AND CROWTHER (LIMITED).—The annual meeting of this 
Company was recently held at Birmingham. The Directors reported a 
profit on the year of £7,649, and a dividend of 5 per cent. was declared. 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 22nd inst. amounted to £1,518. The 
amount for the corresponding week last year was £1,563. Increase £155. 

LONDON PLATINO-BRAZILIAN TELEGRAPH COMPANY (LIMITED).— 
The half-yearly coupons, due Sept. 1, on this Company’s £100,000 Six per 
Cent. Debentures will be paid by Messrs. Glyn, Mills, Currie and Co., 
67, Lombard-street, E.C. Coupons must be left three clear days for 
examination. 

STOCK EXCHANGE NOTICE.—The Stock Exchange Committee have 
appointed Wednesday, Sept. 1, as a special settling day for 1,000 Seven 
per Cent. Cumulative Preference shares (numbered 5,801 to 6,800) of the 
House-to-House Electric Supply Company (Limited), and have ordered 
the same to be quoted in the Official List. 

WEST APRICAN TELEGRAPH COMPANY (LIMITED).—The half-yearly 
interest, due Sept. 1, on this Company’s £300,000 Five per Cent. Mortgage 
Debentures will be paid by the National Bank of Scotland, 37, Nicholas- 
lane, E.C. Coupons must be left three clear days for examination. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company’s traffic receipts for the week ended Aug. 20 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,758. 

WESTMINSTER ВІЕСТВІС SUPPLY CORPORATION (LIMITED).—This 
Company notify that they will pay off Firat Mortgage Debentures, num- 
bered 1 to 1,000 inclusive, on March 1 next. The principal, with premium 
and interest accrued to that date, will be paid at the oftices of Messrs. 
Barclay and Со. (Limited), 1, Pall Mall East, London, S.W. 


ELECTRICAL COMPANIES’ 
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ELECTRIC RAILWAYS лию TRAMWAYS. 


£19,126 610 8/0 Central London Ordinary m „ „„ „6 %%% „„ со Ge 
143,106 10 1/3 Do. (EG paid) 2 = 
,009 Btock 2 нү South London Railway Соп. Ordy. — 1 
8.419 £6 57 А енн Preference 2. Xd 
E 85,701 Stock 47 Do. 47Р tual Debenture .. 
54,000 10 27 | Waterloo and City Ordinary (£8 paid) .......... 
45,000 10 4 Liverpool Overhead Railway аана 
26,010 Do. é Doben tar 


PREVIOUS Price 
WEB&k'SPaIOR | Wednesday, 
AUG, 18. 


SHARE LIST. 


BUSINE3S DONE 
DURING WEEK 


Aug. 26. ENDING AUG. 2°. 
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9 103 | 10 217 2 | Juneand December 1! 912 
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67 e 67 216 0 | January and July - 651 
16 16} 15} 8 4 6 5 "i 158 is 
140 138 140 217 8 | May and November ss m 
111 10 111 2 2 8 | June and December 111 10% 
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1¢} 1 16} 219 8 : : n RE 
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ELECTRICAL COMPANIES' SHARE LIST. 
PREVIOUS Price RATE PER BUSINESS рони 
AMOUNT, LAS? WEEK'S PRIOR | Wednesday, | CENT. | prvipEeND DUR. DURING WERK 
AMOUNT. | , OF | DIVI- DIEN AUG. 18, Aug. 25. | YIELDED ENDING Aud. 21. 
— | BRNO, T кюн — —— =Ш % — Та а, = Highest | Lowest 
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180,000 10 8/0 | Brazilian rry ier e — wb Cas" dis Hs 117 & Б, „ Jung р Decsbber = e 
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* In calculating the yleld on this security, allowance has been made for accrued interest, but not for redemption, 
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_ BRUSH INDUCTOR gree 


(MORDEY'S PATENT). 


DURABILITY GUARANTEED. 

NO MOVING COIL WHATEVER. 
HIGH EFFICIENCY. ! 
PERFECT PARALLEL WORKING. , 
WILL STAND SHORT-CIRCUITING.” — — WA a EIN aE 


— LISA SAAT 


The Leading Machine өп the 
Centinent. "À 
Large Orders in hand for English у= 


Stations. A 


Send for Lists to— 


THE BRUSH ELECTRICAL ENGINEERING kl. Ltd. ox, в.с" 
| 
POCKET BRITISH ASSOCIATION, STANDARD. 
ACCUMULATORS. 
WEG o пиш 


SCREW PLATES, containing sizes 0 to 6 and 7 to 16, 6s. each. 
ELECTRIC Price 14.] DAI LY [Price 1d. 


We are ‘THE ORIGINAL MAKERS" of the ahove THREAD in 
TAPS, DIES, CHASERS, GAUGES, &c. 


ELECTRIC 
BICYCLE, and JEWELLERY, 
си. ати. | TENDERS ano CONTRACTS. 


The New London Daily Paper. 
HAND LAMPS. | Contains :— 
ALL THE OONTRAOTS OF THE DAY. 


[Including :— 
THE ELECTRICAL AND ENGINEERING 
REQUIREMENTS OF THE WORLD. 

Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publisher 
Subscriptions:—3 months, 9s. od.; 6 months, 19s. 6d.; 12 months, 395. 
post free. Single Copies Id., post free 134. 
ADVERTISEMENT RATES ON APPLICATION. 


BOUYERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bourerle Street, E.C. 


ARCHIBALD J. WRICHT, 


MANUFACTURER, 


318, Upper St., Islington, London, I. 


Price 1s., post free Is. За. Annual Subscription, 12s. Gd. post free, abroad 14s 


“THE ENGINEERING MAGAZINE: 


An American Monthly Periodical, having an extensive sale and containing populerly-written critical articles on Electrical Engineering and Social 
| Subjects by leading writers. 


‘CONTENTS OF THE AUGUST ISSUE (No. 5, Vol. XIII.). 


SOUTH AFRICA AS A LAND OF OPPORTUNITIES—R. Wallace THE ECONOMY OF THE MODERN ENGINE ROOM—C. T. Smith. 
DIFFICULTIES OF TRANSPORTATION IN THE TROPIC. P. Yeatman. ISOLATED PLANTS VERSUS CENTRAL Pete р: R. Moses, 
GROWTH AND DEVBLOPMENT OF THE STEEL RAIL IN AMERICA—H. О. THE MINERAL RESOURCES OF ARIZONA—T. Ton 


Prout. THE ELECTRIC PLANT OF THE MODERN TÁLL BUILDING—F. A. 
ELECTRICITY IN THE MODERN MACHINE 8HOP—Dr. Louis Bell. Pattison. 
EARLY STEAMBOATS ON WESTERN AMERICAN RIVERS—C. D. Millar. HISTORY, STATUS AND POSSIBILITIES OF ACETYLENE—H. Н. Suplee. 


Tue ENGINEERING Maaazine is profusely illustrated and forms a handsome six-monthly volume. A complete Index to the Contents of the 
Magazine from the Commencement will be forwarded post free on request. 


European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN” PRINTING & PUBLISHING OO., Lt 
SALISBURY COURT, FLEET STRBET, LONDON, EC. 
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EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN. 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
СИИ TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE- TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to Spain, Portugal, „Gibraltar, Malta, Egypt, Aden, 
and india. . 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil , Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New . 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 

| Lourengo Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Em 
and Manila. „CFC 

Telegrams should be sent from the Company’ в Stations— 
LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, CREAT TOWER STREET; 42, PARLIAMENT 
| STREET, S. W.; 206a, WINCHESTER HOUSE, E.C.; 37, HCLBORM VIADUCT, E.C.; FOREIGN AUCT ION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
-G@LASGOW—5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, 8 Ohio nta Maura, Rettimo, Canea, Sitia. 
Rhodes, Trieste, Corfu, Zante, Patras, aon ny Tie кера оша, Santa aura, Tinos, Andros, Zea,. and 
e Gree 


This Company з Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


1 c 
шве VLA HA STERN, "тозо 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
$7, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 60, Old Broad Street, RO. By Order, GEORGE DRAPER, Secretary, 
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TEL INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL NIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 
INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 
MENTS, CHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLAOES IN 
TURKEY AND THE EAST GENERALLY. 


The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


are accepted ab the Company's О 
LONDON: 18, Old E Broad Street, E.O, 6 — 8, Lime Street Square, and 
10 and 11, Mincing Lane, E. C. 

LIVERPOOL: African House, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. 

Where receipts are given gratis for the аср made and whence messages are sent direct by Special Wire, and 
| at any Postal Telegraph Office throughout the Kingdom. 

ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the “Via,” 
Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 


application to the Company's Stations or Head Offices, 18, Old Broad Street, London, Е.С, | 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., B. O. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


ANY OOLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. ns SHIPS, STEAMERS, YAOMTS (naids or outside), LAMP-POSTS ) (Gas and Electric), 
d for ALL PURPOSES where a hard and washable surface 1з essen Has stood years of rough we 
THE INDESTRUCTIBLE PAINT resists the action of acids and alkalies. те tor Iron Biruofuret, Roofing, "dui Tank; &o 
LASTS WELL WHERE OTHER PAINTS АВИ USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OY ТЕМРЕВАТОВИ, ae. 
BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION "ыл camp Walls." 


Prevents decay and makes респу ay catherproot Stone, Marble, Brick, Cement, Plaster, ёс. The only solution used on OLEOPATRA'S NEEDLE 
which has been preserved by it 18 YEARS. 


THE PAINTS and the SOLUTIOH SECURED the HIGHEST AWARDS at each of the EXHIBITIOHS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: WHATHERPROOF LONDON." 


І |Dunean Wallet and Co., 
E P P 8 8 EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, d&c., in Bond. 
GRATEFUL—COMFORTING, 114, FENCHURCH STREET, LONDON, E.C. 


Special Arrangements made for supply of Telegraph tede & Cable Steamers abroad 


Messrs. D. W. & Co. supply Р 5 and Bonded Stores to the CABLE ИЗҮ ҮЛҮ, 
of Ti ACT also to VARIOUS STATIONS of | the EASTERN, EASTERN 
AND H AFRICAN, and EASTERN EXTENSION, AUSTRA ALASIA, AND 


CHIN 4 TELEGRAPH COMPAN IES, and are prepared to execute orders on specially 
favourable terms on shortest notice. Telephone No. 602 Aven 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, X ALBION CO.’s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 


LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs, MILBURN & CO., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels, Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, Wes,“ GARFORD ST, LONDON, Е. 


TELEGRAPHIC ADDRESS: “KIRKALDY LONDON.“ 


- CLEOPATRAB NEEDLE. <: 


MELDEN 30 vu 
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THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, 


THE AFRICAN DIRECT TELEGRAPH COMPANY, Lorn, о 


THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


00000060000060 


The above Companies, by means of Cables along the East and West Ooasts of Africa, as shown in the Map on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. 


CAPE COLONY. 


NATAL. © 


ORANGE FREE STATE. 


TRANSVAAL, 


EAST COAST. 


ZANZIBAR. SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENÇO MARQUES (Delagoa Вау) MOMBASA 
BAGAMOYO. DAR-ES-SALAAM.’ 
WEST COAST. 

BRITISH PORTUGUESE. "FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
Em — TR 
ACCRA, PRINCIP 0 ото). 
LAGOS. E GABOON. 

S. THOMÉ. WHYDAH. 
Pan LOANDA. 
BONNY. BENGUELLA. GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES, CAMEROONS: 


Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House 60, Old Broad Street, E. O. 


Н. Е. PLANK, Secretary, 


ArRICAN Direct TaLEGRAPE 


By order, 
GEORGE DRAPER, Secretary, 


БАВТЕВИ ‘ann Sours Arnican TRLEGRAPB 
Company, | | 


Company, 


Waser 


J. 


OAMBROOK, Secretary, — 
Arnica Твгленарн Company, 


\\ 


: "Ew 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Im. 
THE WESTERN + BRAZILIAN TELEGRAPH CO., Lov. 


THE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co, Ltd, 


THE WEST COAST OF AMERICA TELEGRAPH Oo, Lid, 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 
| d. 


Madeira  — _ _ - — .- — 
Gape Verde Islands—8t. Vincent 
T ET Bt. Iago æ — — 
Brazil —Pernambu eo — — 
E All other Stations — 
Uruguay— All Stations —— 


Argentine Republic—All Stations - — 
Paraguay— All Stations — — — | 
Bolivia—All Statioss K — 
Chili—All Stations — — æ — — 


Peru — All Stations са - — м с a 
— 6006660 
Tariff- Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” 


W m» со со do Б" 
c Oo сл o to 
ю 830 ю о oO 


Вт Оврев, 
 BIOHABD OOLLETT, Secretary, 
Brazitian Rusmana Тисковарн Co., Wircusersn Hoose, OLD Broap STREET. 
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= COMMERCIAL." 


THE LEADING ATLANTIC CABLE COMPANY. 


BRITISH COLUMBIA 
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| THE GREAT SUBMARINE p D LAND D TELECRAPH SYSTEM. S anne H р, J 


| 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGSAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST hELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The '* COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Pacific Raliway Telegraphs 
for all important places in Canada, from the Atlantic to the Pacific ; the ONLY COMPANY having Lines Іп British Columbia. The '* COMMERCIAL ” Company's 
Cables landing In New York City and near Boston connect with its OWN SYSTEM of Land Lines, reaching all parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION MA COMMERCIAL,” on све THE company’s GLOBE TRADE MARK FORMS. 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, Е.С. FREDK, WARD, MANAGER IN ENGLAND, 
BARING BROTHERS & 00., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


HEAD OFFICE : 253, BROADWAY, NEW YORE, U.S. A. 
JOHN W. MACKAY, Presment, GEO, G. WARD, Vick-PRESIDENT AND GENERAL MANAGER, ALBERT BECK, 


— — — ö — H— n — 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. Т. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct, Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXICO and CENTRAL and SOUTH AMERICA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


„ Yin Western Union.” M ge) ed 


The Offices of the Com 
in Great Britain ао. ^ 402. OHESRAM HOUSE, OLD BROAD STREET, LONDON, E. o. 


RECEIVING OFFICES: 
, MARK LANE, LONDON, E.C. 2, NORTHUMBERLAND AVENUE, LONDON, W.C. | 1. PANMURE STREET, DUNDEE. 


aL ROYAL EXCHANGE, LONDON, E.C. 5, EXCHANGE BUILDINGS, LIVERPO 106, GEORGE STREET, EDINBUEGH. 

109, FENCHURCH A STREET LONDON, E.C BACKHALL I CHAMBERS, BA LEWIN. 87. OE RISTOL. EXCHANGE BUILDINGS, ) EITB. 
INGHAM HOUSE, ARUNDEL ST., STRAND, 29, GORDON STREET, GLASGOW. 7, ROYAL EXCHANGE, BANK BT., MANCHESTER, 
NDON, W.C. 0, FORSTER SQUARE, BRADFORD 1, SIDE, NEWCASTLE-ON-TYNE 
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TELEPHONE Ко.!15,007. TELEGRAMS: “INDICES LONDON.” 


WHEATLEY KIRK, PRICE & GOULTY 


(BSTABLISHED 1860) | 


Electrica! Aucticneers, Valuers, 
AND ARBITRATORS, 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
TENDERS INVITED. 


, -a ` wy д 
GM AQUA 


Y ORDER OF THE SECRETARY OF STATE FOR 
INDIA IN COUNCIL. 


TENDERS are invited for ths UTILISATION of WATER flowing from the Periyar 
Lake for purposes other than irrigation and not incompatible with the use of the 
water for drinking. 

2. Thei ting season extends over nine to ten months, during which time the 
discharge is likely to be from 1.100 to about 500 cubic feet a second, according to 
the demands for irrigation and the available quantity in the lake. Subject to the 
risk of interruption by accidents or drought, a supply can be given thranghout the 
irrigation season. No supply can be guaranteed at other times, but, so long as 
water is available, the Government will be prepared to issue it in such daily quanti- 
ties as may seem to it advisable with reference to the time which is likely to elapse 
before the supply is replenished by the setting in of the rains. 

3. The fall from the tunnel to the foot of the hills is approximately 900ft., and 
the distance measured along the course of the stream about 6,800ft. One cubic foot 
per second falling 900ft. is estimated to produce over 60 effective horse-power. 

4. Intending Lessees should state the quantity of water required in cubic feet per 
seccnd, and the annual rent offered for each cubic foot per second. No rent will be 
charged for the first year from the date of the concession ; for the second year the 

will be one-fifth ; and an additional charge of one-fifth will be made every 
until the fall rent is reached. Ihe whole or part of the concession may be 
surrendered on a year's notice being given. 

Б. Lessees will construct at their own expense, on plans to be approved by 
Government, all the weirs and other works required to ivert the water from the 


river below the tunnel. 
6. For further information application may be made to the CHIEF ENGINEER FOR 


IRRIGATION, Madras, by whom Tenders will be received up to 1st JULY, 1898. 


(ity AND COUNTY OF KINGSTON-UPON-HULL. 


ELEOFRIC TRAMWAYS. 


RPORATION of the above City invite Tenders for the ELECTRICAL 
RQUIPMENT of their TRAMWAYS, to the extent of about Nine Miles Double 
Track and Half-mile Single Track. 

It will be open to contractors to submit Tenders for various systems, and the 
Contract, which will not be divided, will include Engines and Generators, Switch · 
boards, Feeders, Poles, Brackets, Trolley Wire, Rail Bonding, and all accessories ; 
also the first instalment of Cars (15 Motor Cars and 5 Trailers). 

It is expected that the 5 Lithographed Plans of the Routes, and other 

oulars will be ready for issue early in September, and copies when ready may 

obtained from the City Engineer, Hull, by persons proposing to tender, upon 

ent of a deposit of £10, which will be refunded upon receipt of a bona fide 
ender and return of the papers and plans supplied. 


be made payable to Mr. Thos. G. Milner, City Treasurer. 
Teodors РА “ Tender for Tramway Equipment,” are to be addressed to the 


Chairman of the Works Committee, n du ren at the Town Clerk's Office, Hull, 
bef п on FRIDAY, 5th November, 1897. 
The Corporation do not Ша ер to accept the lowest or any Tender. 
ү order 
A. E. WHITE, City Engineer. 
A. 8. BARNARD, City Electrical Engineer. 


_Town Hall, Hull, 26th August, 1897. 


APPOINTMENTS VACANT. 
PERA K GOVERNMENT RAILWAYS. 


STRAITS SETTLEMENTS. 


TELEGRAPH INSPECTOR REQUIRED to supervise maintenance of open lines, 
erect new lines, supervise telegraph offices, repair damage to instruments, &c. 
Should have theoretical and practical knowledge of telegraphy and understand 
location of faults, and setting up of batteries, electric bells, and telephones. Pre- 
ference will be given to one who has had a course of instruction in one of the large 
Railway Telegraph Schools, and is acquainted with dynamos and electrical lighting 
plant. Engagement for three years. Salary, 120 dollars per month for the first 
year, 130 dollars per month for the second, and 140 dollars per month for the third, 
with option to the Government to renew the engagement for another three years at 
150 dollars per month. (The exchange value of the dollar on 30th August was 
1s. 94d.). No compensation for fluctuation or fall in exchange. Free unfurnished 
quarters will be provided. A contribution of 4 per cent. of salary to be made to 
Railway Superannuation Fund, Second-class passage out and back conditional on 
good conduct. The selected candidate would have to pass a strict medical examina- 
tion before appointment. | | Кх f ў 

Applications, stating age, whether married or single, and giving full particulars 
of experience, and accompanied by copies of testimonials (not originals), with names 
and addresses of references of whom inquiry can be made as to capabilities and 
character, will be received by the CROWN AGENTS FOR THE COLONIES, Downing- 
street, London, S. W., up to the 21st SEPTEM BER. 

The Crown Agents possess no further particulars respecting the above appoint- 
ment, and cannot, therefore, undertake to answer inquiries, 


Manufacturer of 

ELECTRICAL AND PHYSIGAL 
INSTRUMENTS, 

HATTON GARDEN, LONDON, 
{OATALOGUE FREE 


44, 


engineerin 
| Printer, 


2 Gold Medals. 


> x Y 
, Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 


Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE, — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '‘ Turnstile London." Telephone, 6518 


CHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in THE Егис- 
TRICIAN " at the following low rates : 


Three Lines and Under vs ас Я е 
Per Line After 


1s. 6d. 
Nine Words to the Line. | 
Cash must accompany all orders for advertisements inserted at these rates, 


or, tf inserted, they will be charged at soale rate. 


SITUATIONS, VACANT AND WANTED, &c. 


ANTED, at the Halifax Technical School, for the Session 


1897-98, a LECTURER on Electric Lighting and Power Distribution, one 
evening per week.; state qualifications and salary requi —F particulars 
apply HEAD MASTER. шше ж ини 


WV ACAN CIES for one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London.— For terms, &c. 
address V. P. P.,“ Electrician Office, Sulisbury-court, Fleet-street, Е.С. : 


A GENTLEMAN (aged 22), having served his apprenticeship 
with a well-known engineering firm, desires EMPLOYMENT with eleetrical 
Medos t is draughtsman.—Apply, '"B.," c/o LEACH and Son, 


A DVERTISER seeks situation as IMPROVER in private 


installation or other electrical work ; five Г rience ; th 
hnowiedge.— B.,“ 33, Kersley-road, London, NUM. expe good theoretical 


ELECTRICAL ENGINEER requires APPOINTMENT as 


Manager, Engineer, or other responsible position at home or abroad.—W 
^X, Y. Z.” at Willing s, 162, Piccadilly, London. W. a Ne 


а go 


[NSTRUMENT and EXPERIMENTAL WORK WANTED 


at home by experienced mechanic at moderate prices.—No. : 
Walworth, S. E. te prices.—No. 41, Ord- street, 


E.G. 


D LION STREET 


RE) 
GLERKENWELL, 


Now made for 200-voit Cireuit; Direct or Alternating. 


J. PITK 


IN, 


HOLDEN RECORDING VOLTMETER. 


SPECIALISTS IN 


35 VENTILATING 


By Electrical or any other Motive Power. 


BLAGKM АМ YENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, Б.О, & Branches. 


С 


TRADE MARK 


хх. 
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TECHNICAL CLASSES. 


ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON INSTITUTE. 


SESSION 1897-98. 


THE COURSES OF INSTRUCTION at the Institute's Central Technical 
College (Exhibition-road) are for Students not under 16 years of ; thosé at the 
Institute's Technical College, Finsbury, are of an Intermediate Grade for 
Students not under 14 years of age. The TRANCE EXAMINATIONS to both 
Colleges are held in September, and the Sessions commence in October. Particulars 
of the Entrance F000 Fees and Courses of Study, may be 
obtained from the respective Coll , or from the Head Office of the Institute, 
Gresham College, Basinghall-street, E. C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
(EXHIBITION-ROAD, 8.W.) 
A College for Higher Technical Instruction for Students not under 16 preparing to 
become Civil, Mechanical or Electrical Engineers, Chemical and other Manu- 
facturers, and Teachers. Foes for a full Diploma Course, £25 per annum. Professors:— 


Civil and Mechanical Engineering W. C. UNWIN, F. R. S., M. Inst. O. E. 


Physics and Electrical Engineering .. W. E. AYRTON, F.R.S., Past Pres. Inst. E. E. 
Chemistry .. Se za 25 .. Н. E. ARMSTRONG, Ph. D., LL. D., F. R. B. 
Mechanics and Mathematics .. .. О. HENRICI Ph. D., LL. D., F. R. . 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(LBONARD-STREET, CITY-ROAD, Е.С.) 
Provides Courses of Intermediate Instruction for DAY STUDENTS not under 14 
years of age, preparing to enter Engineering and Chemical Industries. Fees, £15 
per annum. fessors :— 
Physics and Electrical Engineering .. ду, 
Mechanical Engineering and Mathematics .. 
Chemistry .. > ©» e xd .. В. MELDOLA, F. R. S., F. I. C 


JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute 
Gresham College, Basinghall-street, Е.С. 
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NN 
Some РИА ТИ will, we feel sure, be felt by students 
of the properties of steam at the result obtained by Profs. 
Ewe and DuNKERLEY in their researches on the specific heat 
of superheated steam, to which we briefly alluded last week. 
It appears that they find that when steam at any given 


Pressure is throttled through & porous plug down to atmo- 


.Spherie pressure, the specific heat of superheating per degree 
of rise is less for small rises of temperature above saturation 
ihan for large rises of temperature. 


perature of the steam would seem to be less immediately after 
‘saturation has been passed than when a considerable degree of 
superheat has been imposed on the steam. Assuming that the 


real or true specific heat is constant, this implies that less internal 
work is done on the nearly saturated steam than on the highly 
superheated steam. Undoubtedly this is at variance with the 
commonly received notion as to the molecular structure of | 


steam near the saturation. temperature, it being generally 
supposed that immediately after saturation has been passed a 
considerable amount of work has to be done in dissociating 
the complex molecular groups into simpler groups. If, how- 
ever, Prof. Ewie’s result represents a general case this view 
ean no longer be held, but it remains to be seen whethér а 
similar phenomenon occurs when steam is throttled to some 
Pressure other than that of the atmosphere. 


- In another column will be found a short account of an 
investigation by М. AwpRÉ. BLOoNDET. into the phenomenon 


In other words the internal 
work done in simplifying the structure and raising the tem-. 


generally known as the back electromotive force of the arc," 
a phenomenon ever fruitful of disputations, mostly of the meta- 
physical order. M. BLONDEL, however, has in a large measure 
dispensed with mere argumentation, and confined himself to the 
drawing of a plain deduction from a simple experiment. The 
principleof М. BLONDEL's method is not new, and his experiments 
only differ from those of previous investigators in the extreme 
care taken to preclude error. It seems impossible from these 
investigations to come to any other conclusion than that they 
* definitely show that the electric are behaves sensibly like 
а resistance, and possesses, in the ordinary acceptation of the 
term, no counter-electromotive force comparable to the observed 
difference of potential" That an electromotive force in value 
and nature unlike any we know may exist we should not care 
to deny, but when it comes to the promulgation of hypotheses 
it is possible to endow the “ transitional resistance theory 
with as great an air of plausibility as any other. 


— ga 


Is it not quite a misnomer to term the present time of year 
the “ silly ” season, seeing that it is so fruitful of original 
suggestions and entertaining discussions? What, for instance, 
can be more ingenious than the proposal, emanating it is 
perhaps unnecessary to say from America, to insulate long- 
distance electric transmission lines with liquid air? So many 
birds are killed with one stone that the idea seems almost 
too good to be true. Liquid air is a splendid insulator, 
and copper at a temperature of ‘about – 200°C. has a con- 
ductivity which would make Marrutzssen’s standard turn 


| green with envy. Hence we can employ immensely high 


pressures and very fine copper wires. Then again it is 
pointed out that town loads are not likely to be of the 24 
hour a day order, so that during the hours of small demand 
the electrical machinery can be working compressors and 
making good the liquid air losses. How the wires are to be 
thus cold-jacketed is not stated ; but a glass or ebonite tube 
well lagged with asbestos, or better still with a good vacuum 
(though that, alas, would involve a second tube) would, no 
doubt, fulfil all requirements. The vacuum jacket, we may 
point out, could be made use of to illuminate the line of route à 
la McFaruan Moore, and the maintenance of the vacuum would 
of course provide further useful employment for idle machinery, 
In fact, so much is got for nothing—or next to nothing—by 
this method of insulation that the whole thing savours of per- 
petual motion, and this unfortunately is calculated to arouse 
the absurd suspicions of sceptics. 
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Tue numerous fatalities due to lightning which have taken 
place lately have naturally had the effect of stimulating a 
demand for some distinguished electrical expert to advise 
the public how best to avoid danger when overtaken in the 
open by a storm. The point which has attracted attention is 
that in many instances recently people have been killed in 
open fields, and the publie (which has had drilled intoits mind 
the danger of sheltering under trees) is puzzled. There is, how- 
ever, nothing particularly puzzling about these terrible fatalities. 
As is remarked somewhat obviously in the much abused Report 
of the Lightning Rod Conference, ‘‘ the more any object projects 
above the general level, the less is the distance between itand the 
cloud, and as the less the distance the less the resistance offered 
to the discharge, high objects are coeteris paribus most frequently 
struck.“ In a street or wood a 6ft. man is not an object 
‘which projects above the general level’’; in a big bare 
stubble field it is otherwise. Hence also the danger of 
sheltering under isolated trees or clumps of trees. On the 
other hand large masses of trees, especially if wet, by their 
gradual but uninterrupted discharge of atmospheric electricity 
tend to ward off a violent flash—in fact the trees of a forest 
may be likened to a mass of silent discharge points, and if only 
they were better conductors, it would be perfectly safe to be near 
them, though perhaps it would be inadvisable to grasp one of 
them whilst surrounded with powder, as was light-heartedly 
suggested by the Lightning Rod Committee in the case of a 
copper rod. Then again all trees, it would appear, are not 
equally liable to become the path of a disruptive discharge. 
Either by reason of their structure or of the nature of the soil 
they usually grow on, the elm and the oak enjoy the un- 
enviable distinction of being the most frequently struck, the 
chesnut running these two notorious offenders very close, whilst 
some go 80 far as to say that beech, birch and maple are never 
struck. The moral of all this would seem to be to get out of 
an open field as quickly as possible, and not to shelter under 


single trees or small clumps; comparative safety out of doors | 


being found in a town or forest. The apparent eccentricities 


and uncertainties of lightning are, however, so great that Ше. 
facilitated this step. 


wise man will trust in luck. 
— фиььо 


Since writing the above we observe that the Daily Chronicle 
has unearthed а ‘distinguished electrical expert” in the 
person of Mr. CamPBELL Swinton, whose kindly advice to 
anyone caught in the middle of a field is to lie down flat, 
or to get into a hole. 

а 

Tue spectacle of Mrs. РАктшетон mopping up the Atlantic 
is not to be compared for sublimity with the heroic 
resolution passed on Friday night last at ‘‘a full meeting 
of the Executive Committee of the London Cab Trade 
Council," on which occasion the question of electric cabs and 
their probable effect upon the cab trade of the metropolis was 
discussed. The resolution reads as follows: That this Council- 
meeting views with disapproval the introduction of electric 
cabs on the streets of London, and urges all cabdrivers, in the 
interests of the cab industry, to discourage any further 
development of public vehicles driven by motive power.” 
After which, of course, exeunt electric cabs. 


Our attention has been called to a discussion at a recent 
meeting of the Chelsea Guardians relative to the electric 
lighting of a section of the Chelsea Infirmary, and to the 
proposal to employ the man who looks after the heating 
arrangements to do the necessary wiring. Our correspondent 
thinks this is a “ bad policy"; so do we, although quite willing 
to admit that there is a limit to the employment of consultants. 
The job, it is true, is small, but it is part of a much bigger 
one, and the building in question serves an important public 
use. The expenditure of a five or ten pound note upon a 
little sound advice and competent supervision would seem, 
therefore, to be true economy. 

— 

Tae Post Office is laying an underground telegraph cable 
from London to Birmingham, one of the main reasons of 
their adopting a long underground trunk line being the difficulty 
in finding overhead routes. Any additions to the present tele- 
phonic trunk lines will of course be made above ground, so 
that it has been deemed advisable to make use of cable for 
the supplementary telegraph lines which are now required. 
The cable contains 76 conductors laid up in nineteen fours, 
each conductor weighing 150lb. per mile. The sets of four 
conductors are separated by a cross-shaped paper core, being 
held in place by a single lapping of paper, and the 19-strand is 
again surrounded hy a lapping of broad paper strip. Both these 
papers are laid on half-lap," во that each lapping is equivalent 
to two thicknesses of paper. The whole is contained in а 
thick lead covering. This method of construction was de- 
scribed in an illustrated article in The Electrician, Vol. XXX., 
p. 118. Work has been begun at Watford, and about nine 
miles of cable have been laid on either side of the town. 
The cables are drawn into 3in. cast-iron pipes, 80 miles of 
pipe having already been put down. It is intended to use the 
dry-air system to keep up the insulation of this line. The 


| ever-increasing traffic on the main telegraph routes and the 


spread of inter-urban telephony were bound in time to render 
the use of underground lines a necessity, and the introduction 
of paper as a dielectric duting recent years has greatly 


———— Oa . — — — — ——— 


Berlin- Budapest Telephone Line.— The telephone line 
between Budapest and Berlin was formally opened on the 
91st ult. 

King's College (London).—The evening classes in electrical 
engineering commence on Oct. 4th. Special attention will be 
given to electric traction-work. Prospectuses may be obtained. 
from the Secretary. 

Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 
Obidos—Parintins.............- oe 7, 1896 ... ues 
Zanzibar—Mombasa ............... July 15, 1897 .. Aug. 31, 1897. 
Cayenne Pari... July 22,1897  ... Aug. 30, 1897. 

rus—Latak ia... July 2, 1897 — 
Aden — Zanzibar July 27, 1897 ... — 
St. Vincent — St. Jago ............ Sept. 1, 1897 — 


Durham College of Science. The twenty-seventh session of 
this college begins on the 27th inst. Some particulars of the. 
department of engineering and naval architecture appear in 
an advertisement elsewhere. The college offers complete. 
courses of instruction in mechanical, marine, electrical and 
civil engineering, mining and metallurgy. 

Obituary.— The death occurred, on the 29th ult., at Leeds, 
of Mr. J. C. Chambers, formerly superintending telegraphs. 
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engineer of the North-Eastern District. Mr. Chambers, who 
was 66 years of age, retired from the telegraph service in 
June, 1896, after a connection extending over a period of 
44 years. He joined the British Electric Telegraph Company 
upon its formation in 1852, being then stationed at Stockton. 
The telegraphs were transferred to the State in 1870, and 
eight years later, on the re-arrangement of the divisional 
engineers’ head-quarters, Mr. Chambers was appointed to 
the position which he held at the time of his retirement. 


Electrical Engineering and Theft.—The excess supply of 
electrical wiremen in the United States seems to have an 
unhealthy effect on the morals of some of them. A few weeks 
ago the American lay and technical press was full of accounts 
of the employment of electricity as an accessory to burgling. 
The latest feat of the American eléctro-thieving experts has 
been to steal nearly half a mile of overhead wire, which they 
out {тош a high-pressure lighting circuit between three and 
five in the afternoon. The wire was carrying current at 
2,500 volts at the time of the theft. We hope that none of 
those young men turned out by our numerous technical 
colleges who have difficulty in obtaining congenial employ- 
ment will be tempted to take up similar branches of electrical 
engineering. 

The Marine Number of “ Cassiers Magazine.“ We аге in 
receipt of an advance copy of ће “ Marine Number” of 
Cassier’s Magazine. This is a truly superb publication, 
whether viewed from the standpoint of typography, illustra- 
tions or contents. No less than seventeen subjects of interest 
to marine engineers are separately treated of by experts, and 
the 560 pages of the number are replete with valuable infor- 
mition from beginning to end. The first article is by Sir 
William White, and deals with “ Specialities of Warship 
Design"; this is followed by one on Fast Torpedo Boats 
by Mr. Yarrow, and by articles on ‘‘ Steamers for Shallow 

ee on ** The Design and Building of a 5 and 
on “ The Naval Weakness of Great Britain,“ by Mr. Thorny- 
croft, Mr. Archibald Denny and Sir Charles Dilke, respectively: 
The high-standing of the contributors to this number is thus 
sélf-evident. Perhaps the most agreeable feature in the entire 
book is the portrait of Sir William White. 


An Electrical Door-Opener and Closer.—The simple means of 
opening and closing doors by electrical means devised by Mr. 
GS. L. Cambie should be a considerable improvement on the 
lever and chain and pneumatic arrangements in use hitherto. 
The controlling switch makes two successive contacts ; the 
first contact sends a current through an ingenious electro- 

ic arrangement attached to the bolt, which is then 
released, and on the second contact being made a current 
is sent through a motor placed under the floor beneath the 
door-post. This motor turns a vertical rod to which is 
attached a crank, and the end of the crank is connected by a 
pin to & horizontal rod whose other end is hinged on the 
door near the latch. When the crank has made half в 
revolution the door has been turned through a right angle, 
and on the revolution of the crank being completed the door 
is closed. The mechanism appears to be well thought out, 
but we think that а cut-out of some sort needs to be added to 
prevent the motor burning outif the door is forcibly held open 
or closed against the motor. 


Consequences of a Miners’ Strike——An American contem- 
porary announces the failure of the electric light in Paterson 
(New Jersey) from a novel cause. The management of the 
local Edison Company in that town feared that there would be 
& scarcity in the coal supply owing to the miners’ strike, so 
the Company’s coal bunkers were hastily filled to their utmost 
capacity. The other day the bunkers gave way, and let the 
coal down into the boiler-room, completely burying the boilers. 
The result was a complete wreck of the main steam supply 
system. The 14in. steam-header was ripped out, and a part 
of it was thrown to the floor below. The nozzle of every 
boiler was parted, steam drums were driven in, flanges 
cracked, safety-valves wrecked, and the system generally 
destroyed. In five minutes’ time the 150lb. steam had 
escaped, making for itself a vent by bursting a section of 


THE ELECTRICIAN, SEPTEMBER 3, 1897. 


597 


the roof. This occurred at 4:30 in the afternoon. The 
celerity with which the lighting service was re-established is 
even more remarkable than the causes of the accident. Fifteen 
minutes after the crash men were at work shovelling away 
the coal and running a new steam main. At 11:80 p.m. of 
the following day the arc lights of the town were re-lighted, 
one of the end boilers having been put into operation. In 
another 24 hours a temporary 8in. header had been erected 
and the other end boiler of the battery fired up. These two 
boilers will be obliged to carry the whole load for a week or 
ten days, while the intermediate ones, which were more 
seriously affected, are undergoing repairs. During the next 
day three 650 н.р. engines were running heavily loaded, and 
supplied by the one 485 н.р. Sterling boiler, which was being 
fired like a blast furnace, and no trouble was experienced from 
water in the steam or other causes. 


Lightning Fatalities.—On Friday, August 20th, an inquest 
was held at Rivenhall on the body of Alfred George Crisp, 82, 
& labourer, who was killed by lightning during a storm on the 
previous day, he having taken shelter under a tree. Two 
horses, with which Crisp was ploughing, were also killed b 
lightning.—A violent thunderstorm passed over Langley M 
and district on Saturday afternoon, the 21st ult., and an 
accident happened to a waggoner named Drabble. The un- 
fortunate fellow was driving his horse along the road, 
when he was struck by lightning and rendered insensible.— 
On Tuesday, the 24th ult., the trawler ** Strathisla’’ arrived 
at Aberdeen bearing evidence of having suffered considerabl 
by lightning. While the vessel was a considerable distance off 

ick early on Monday morning a terrific thunderstorm, 
accompanied by flashes of lightning, was experienced. After 
the thunderstorm had continued for some time the crew were 
congratulating themselves on their lucky escape, when a 
terrific clap of thunder broke overhead. Immediately follow- 
ing were several flashes. The discharge struck the foremast, 
burning off the paint, and tearing and splintering the mast in 
several places. The mate, who had charge of the vessel in 
the wheelhouse, sustained a severe shock, and for some time 
was unable to move. After the storm had ceased the crew 
attempted to head the Strathisla for port. To their con- 
sternation, they found that the lower compass was entirely 
useless, and with great difficulty managed to steer their course 
by the upper compass, which was also very much affected.— 
On Saturday, last week, Mr. G. F. Roumieu held an inquest 
at Hulford House, Shamley Green, near Guildford, on the 
body of Thomas Colthurst Jameson, а retired major in the 
Scottish Rifles, who was killed by lightning on the prewous 
Wednesday evening. It appears that about five o’clock on 
Wednesday afternoon Major Jameson, accompanied by his 
father and mother, went into a meadow near the house to: 
pick mushrooms. Major Jameson was some distance in front, 
and there was a single flash of lightning and clap of thunder. 
About half an hour later Major Jameson was found by а. 
gamekeeper lying on his faee in the field quite dead. Around 
him, in a radius of several yards, were his clothes and boots,. 
which had been torn and scattered about in an extraordinary 
manner. The lightning appeared to have struck Major 
Jameson on the right side of the head, tearing the сар 
he was wearing to pieces, and burning his hair off. It 
then passed inside his collar, down the front of his 
body and both legs into his boots, which were torn to 
atoms, and then passed into the ground, tearing a hole about: 
18in. in circumference and 3in. deep. The deceased man’s 
collar was torn into a hundred pieces, none larger than a six- 
pence, the front of his shirt was rent into ribbons, the jacket 
and under vest literally torn to shreds, and the knickerbockers. 
he was wearing were stripped off and scattered on the ground 
around. Major Jameson’s stockings and gaiters were similarly 
torn in pieces, and on the boots the lightning had a remark- 
able effect. They were burst open, some of the brass eyelet. 
holes torn out, nails were forced out, the soles torn off, and. 
through the heel of each boot was a hole almost large enough 
to pass а lead pencil. The deceased man was wearing his 
sister’s gold watch at the time, and this had stopped at ten 
minutes past five, The glass had been reduced to powder, Ше: 
works were blackened, and the small screws twisted out. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer D'ALRE.] 

Tubular Electric Furnace.—Demetrio Helbig has constructed 
an electric furnace which, while unable to provide the fierce 
heat of the Moissan furnace, has the advantage of furnishing a 
constant high temperature which may easily be maintained 
uniform over a larger area. The tubular furnace consists 
of a sheet-iron box closed at the ends by means of square 
diaphragms of compressed magnesia or other refractory 
substance. The diaphragms are perforated to permit 
the insertion of a carbon tube 50cm. long and 2cm. in 
diameter, with walls 5mm. thick. The ends are held 
by iron collars, to which the terminals of an electric circuit 
are clamped. On sending a current of 250 amperes at 40 
volts through the carbon cylinder it is heated to an intense 
white heat, and bodies inserted in the cylinder may be kept at 
a high and uniform temperature by regulating the current. 
A piece of Bayeux porcelain becomes as viscuous as hot glass 
in six minutes. At first there is a slight difficulty, owing to 
the oxidation of the white-hot carbon by the oxygen of the 
air; but this is rapidly used up, and then the tube is sur- 
rounded by an atmosphere of nitrogen and carbonic acid. It 
might be advisable to keep the whole apparatus surrounded by 
an inert gas from the beginning. 
| [HELBIG, Atti dei Lincei, 6, 9, p. 514, 1897.] 


Mass of Electrons—In the course of his Paper ор “ The Nature 
of Electricity " Herr Wiechert investigates the probable mass 
of the “ electric atoms whose projection from the cathode is 
supposed to constitute cathode rays. This difficult question 
may be approached by several different ways, and it is possible 
to obtain, with a fair chance of correctness, superior and 
inferior limits for the mass of these ions, which are probably 
very small as compared with chemical atoms and physical 
molecules. Wiechert utilises for his calculations in the 
first instance the curvature of the rays by a magnetic 
field, and obtains the equation mv=10‘Hr, where m is 
the mass sought after, v is the velocity of projection, Н 
the field, and т the radius of curvature. The velocity 
2 is unknown, and another equation has to be obtained. 
This is furnished by the relation between the velocity of pro- 
jection and the electrical work done, which is represented by 
Vm =2 x 1012 ЕР, where P is the difference of potential between 
anode and cathode and & is the fraction of the total work of 
the current contained in the kinetic energy of the particle. 
The latter quantity is unknown, but in any case it must be 
less than unity. This gives for т the minimum value 1/4,000 
in fractions of the hydrogen atom. А maximum value may 
be found by substituting the smallest probable value for v in 
the first equation, which Des Condres finds to be 2 x 105, the 
velocity of the cathode rays, or by substituting the largest pro- 
bable value for k (Warburg). The former method gives 1/200 
for the maximum of m, the latter 1/400. Hence we may say 
that the mass of the electron lies between 1/4,000th and 1/200th 
of the hydrogen atom. The ratio of the masses of the hydro- 
gen atom and the electron conveying the same charges was 
found by Thomson (Electrician, May 21, p. 109) to be of the 
order of 103. 

Иб. (WIECHERT, Sitzungsber. Königsberg, 1897.) 


Phase Transformer.—The last electrotechnical contribution 
of the late Prof. Ferraris was а description of ** a new system 
of electrical distribution" by means of the Trasformatore di 
Fase, designed by himself and his disciple Riccardo Arno. It 
was intended for circuits in which the energy was consumed 
to nearly the same extent for lighting and for power. The 
ordinary alternating current was to be sent through the lamps, 
and the power portion was to be transformed in a special manner 
to suit the requirements of polyphase motors. The phase trans- 
formers have, between the primary and secondary circuit, an 
intermediate rotating part which is kept in motion on the plan 
of the ordinary asynchronous motor. Any difference of phase 
required may be obtained by a suitable adjustment of the 
number of turns of each coil. The theory of this machine is 
-one of considerable intricacy. It has been attacked by Luigi 
Lombardi, of Ziirich, and compared with practical results. He 


finds that the transformer obeys most of the laws of the 
asynchronous motor. Its velocity is very slightly below 
perfect synchronism. There is a difference of phase between 
the tension and the primary current which diminishes to a 
limit as the load is increased. This limit is higher than in 
the motor, and increases with the difference of phase between 
the current and the secondary tension. The efficiency is 
considerably below that of the ordinary transformer, but it 
may be employed with advantage for starting asynchronous 
monophase motors. 
{LomBarp!, Memorie dei Lincei, ba, 1897.] 


X-ray Discharges.—Jean Perrin, who has already done 
much to unravel the complex phenomena of the discharge of 
electrified bodies by Réntgen rays, has recently made some 
decisive experiments with regard to the effet métal, which is 
concerned in the discharge in addition to the better known 
effet gaz. The latter, as he showed. before, is due to the 
ionisation of the gas traversed by the rays, and is proportional 
to the pressure, but independent of the temperature. As 
regards the metallic effect, it may be separated from the gas 
effect by a simple contrivance. A beam of X-rays is 
sent through between two plates of a condenser. without 
touching them. A small piece is cut out of one of the 
condenser plates and is connected with an electrometer, 
while the remainder of the plate forms a kind of guard ring. 
The electrometer then indicates nothing but the gas effect. 
The same beam is allowed to impinge upon another condenser 
normally to the plates, and passes through an aluminium 
window on to the second plate. In doing so it traverses a 
certain thickness of gas, which is made equal to the breadth 
of the small plate in the first condenser. This ensures the 
identity of the gas effects in the two condensers. In addition, 
a metallic effect is produced in the second condenser, owing 
to the impact of the rays upon the second plate. By addition 
and subtraction the two effects may be separated. In this way 
it may be shown that the metallic effect disappears when the 
metallic surface is covered with petroleum, alcohol or water. 
When the metallic surface is clean the surface ionisation is 
constant for a given strength of source, distance, metal and 
gas. It varies inversely Аз to square of the distance. The 
constant depending upon the metal and the gas is analogous 
to surface tension or contact E.M.F., and is called the 
coefficient of surface ionisation. A definition of the strength 
of X-rays might be based upon this, but it is better to base it 
upon the gas effect, and to call unit quantity of X-rays that 
quantity which in air under 76cm. pressure liberates in a 
spherical shell 1em. thick, with its centre at the source, one 
electrostatic unit of positive electricity. 

(Perrin, Journal de Physique, August, 1897.) 


Daily Magnetic Variation.—In extension of Schuster's work 
W. von Bezold gives some hints as to the best method of 
studying the magnetic variations, especially the diurnal 
variation, which is most valuable in shedding light upon the 
nature of those disturbances. All magnetic stations should 
publish the components of the diurnal variation, and not only 
the total values but the net values, excluding storm days. 
Observations made near the solstices are of the greatest 
value. At the equinoxes they are of less importance, and so 
are annual mean values. As regards latitude, the temperate 
and tropical zones are the most important, and observations in 
Southern latitudes beyond 40deg. would be especially valuable. 

[Von Ввло1р, Berl. Ber. 18, рр. 414-449, 1897.] 


Statue to a Telegraph Inventor.—On August 8th last, at 
Frankfort-on-Maine, a statue of the Frankfort physician, 
Samuel Thomas von Soemmering, was unveiled. Dr. von 
Soemmering’s name is well-known in connection with the 
early history of telegraphy. The statue, which has been 
executed by Petry, is a life-sized figure of Soemmering, and 
next to him is represented an electric battery connected to 
his electro-chemical receiver. The granite pedestal of the 
statue bears the words “ 5. Th. v. Soemmering, Erfinder d. 
elektr. Telegraphen.” | 
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ELECTRICAL TESTING FOR TELEGRAPH 
ENGINEERS.* 
BY J. ELTON YOUNG. 
(Continued from page 538.) 


LocALISATION OF DISCONNECTIONS. 


Remarks on Land-line Fault Testing.—The term fault, 
though as commonly used it does not include total breakage 
of the conductor, may be employed in a general sense to cover 
every variety of damage by which the electrical efficiency of a 
line is affected. Defects which impair the mechanical condi- 


tion of the line, without affecting it electrically, do not come 


under this heading; thus an overhead wire may be penetrated 
by rust, or the sheathing of a cable entirely destroyed by it, 
without a trace of change in the electrical state of the line. 

Faults may be divided into three classes, viz. :— 

(a) Disconnection, **total'' or partial. 
(^) Earth, dead or partial. 

| (c) Contact, perfect or partial. 

The last class occurs in general only on aérial lines. The 
first step in fault-testing is to ascertain to which class the 
fault belongs. Thus a disconnection is evidenced by the 
failure of received current at both ends when it lies in the 
main portion of the circuit; by loss only of incoming signals 
when it is situated in the receiving circuit; or by failure only 
of outgoing signals when in the sending circuit. Earth is 
characterised generally by increase of sent current and 
decrease of received current at both ends. Contact is distin- 
guished by signals sent on one wire appearing on another. 
Before proceeding to test a working line for the position of 
а fault which suddenly interferes with communication, one 
should be reasonably satisfied that it does not exist at either 
of the terminal stations or (on land-lines) at any intermediate 
office in communication on the same wire. When faults 
appear on overhead circuits during bad weather and storms, 
the presumption naturally is that they are on the line itself. 
Doubt may, as a rule, be dispelled by the simple test of 
changing the line, when another good one is available. For 
if, when а good wire is substituted, the fault still continues, 
it must evidently be in one of the offices; but if it disappears, 
it must have been on the line. 

The practice of fault testing on submarine cables will be 
described in a general way subsequently, after the theory of 
localisation has been dealt with including its application to 
overland lines. Of the latter there is much less to be said. 
There is not the same need of refined tests for faults with them 
‘as there is with cables; much bad insulation may be neglected, 
and many defects are seen by inspection of the line. The 
‘advantage of an aérial over a submarine circuit in respect to 
fault localisation is that the former can be disconnected or 
earthed at intermediate points to facilitate testing, as well as 
admitting of readier inspection and repair. The great disad- 
vantage is the interference of leakage, often large, irregularly 
distributed, uncertainly known, and varying from hour to 
hour, or sometimes from moment to moment. Thus, on & 
long land-line the electrical localisation of a fault is apt to be 
unreliable, and in bad weather sometimes becomes of the 
vaguest description. 

The inductive disturbance of parallel working wires also 
often prevents accurate testing on aérial lines. 
tests from both ends simultaneously are seldom available. 
For these and other reasons refined methods are frequently 


inapplicable, and it is desirable that the extent of wire under 


test should be made as short as practicable. 
In the British Postal system ‘test offices” exist on an 


average at every twenty miles or so, and overhead faults ` 


are not localised by resistance measurements, but simple 
‘indicator deflection tests are used to show between what 
stations the fault lies. Thus for “disconnection " A appliesa 


current, whilst the next station B puts to earth ; if continuity 


18 indicated C then earths instead of B, and so on. For 
“earth ” the stations disconnect in turn, till A's deflection 
ceases. For contact A sends on one wire, whilst B, C, &c., 


. * Extracted from a forthcoming work to be published by The Electrician ` 


Printing and Publishing Company. All rights reserved. 
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in turn disconnect until A's signals cease to return by the 
other wire. The stations between which the fault lies having 
thus been ascertained, the lineman proceeds to inspect the 
section. 

In countries where the length of the sections of line is such 
as to necessitate the localisation of faults by resistance mea- 
surements, daily records of the insulation and C. R., besides 
periodical tests to intermediate points, furnish data for esti- 
mating leakage corrections and temperature allowances. By 
making localisation tests at the driest hour of the day the 
leakage errors may sometimes be diminished; but when the 
fault is partial earth or contact its resistance may rise along 
with the increased insulation of the line, and thus nullify the 
advantage of the latter (since the leakage error depends on 
the ratio of fault to insulation resistance). 

In converting the distance of any fault, given in ohms by 
tests, into its distance in miles, it is generally best to find the 
C.R. per mile at the time of localisation rather than from 
records, if possible, because of its variability with the weather. 
This may be done by observing the C.R. per mile of a parallel 
wire whose resistance is either similar or in a known ratio to 
that of the faulty one; or the C.R. per mile of the latter can 
be arrived at, when two other good wires are available, by 
the loop test for the individual resistance of three wires 
The foregoing, however, only applies to lines of an uniform 
gauge throughout. When, as frequently occurs, the line is 
composed of several sections of different gauges, the distance 
of a fault in miles cannot be got at by dividing its distance in 
ohms by the average C.R. per mile, but must be computed by 
reference to a table of the lengths and resistances of the sec- 
tions of the line. For instance, suppose the distance of a 
fault by tests is 700 ohms, and reference to the table shows 
the total С.В. up to the end of the second section to be 850 
ohms at 60°F., or 900 ohms, say, at the temperature of the 
test—the distance of the fault is 200 ohms from the end of 
this section, divided by its C.R. per mile, taken from the table 
and corrected to temperature of test. 


Office Faults.—Omitting mechanical defects and failure 
of magnetism in the apparatus, with which we are not con- 
cerned here, when the fault exists in the office it may be either 
situated in the battery or in the circuit of the instruments 
and connections. | 6 

Defects in the battery comprise— 

(а) Disconnection. 

(b) Earth. 

(c) Failure of E.M.F. 

(d) Ехсезв of internal resistance. 


When, on replacing the suspected battery by а good similar 
one, the fault disappears, the battery may be at once con- 
дешпей and overhauled. Defects (с) and (d) are discovered 
by the tests for E.M.F. and internal resistance, and the latter 
will also show whether а partial disconnection exists, if this 
be not evident on trying the binding serews. Total discon- 
nection is usually obvious by inspection... If earth on the 
battery be not visible, free the positive pole and earth the 
negative through а galvanofneter; then free the negative and 
earth the positive through the galvanometer; the leakage lies 
nearest to the pole which produces the least deflection. — 

Defects in the circuit of the apparatus and connections 
may belong to any of the three classes given above (abc). 
Common sense and experience will suggest various means for 
tracing the fault if it cannot be detected by inspection. The 
following typical cases indicate the kind of steps to be taken 
in resorting to electrical testing :— А 

А. Disconnection (without earth).—Fig. 19.—Join leads from 
a cell and detector to any two points in the circuit. If no 
deflection obtained, the fault lies between them. Example: 
Commutator plug failing to make contact. 


В. Earth.—Fig. 20.—Diseonneet circuits at successive points 
abc with current on at key through indicator or galvanometer. 
When deflection perceived fault has been passed. Example: 
Connection with earth at lightning guard. е 


С. Contact.—Fig. 21.—Send on No. 1 key, and disconnect 
either of the circuits in contact at successive points abc. I 
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signals appear on No. 2 instrument or indicator, the fault has | not making good earth on at any rate one side; if the excess 


been passed. Example: Contact at terminals of commutator. 
Loose and dirty plugs, switches and binding-screws, and 
carelessly attached leads, may always be looked for in cases 


Fic. 19. 


of disconnection, another cause of which is the repeated bend- 
ing of a wire. Leakage in leads is sometimes difficult to 
trage; it may be due to perished insulation, damage by rough 
hamdling or improper fixing, attacks of rais, &c. Rm 


Fia. 20. 


combined with moisture, it grows worse under the electro- 
lytic action of strong currents, and а conductor in connection 
мү, 7 posue pole may become eventually eaten through 
at t. 


Fic. 21, 


Total Break of Overhead Wire.—'The existence of total 
discontinuity is not "pelas by the failure of the distant station 
to detect any received current, since this may be due to a dead 
earth. To distinguish between the two the faulty wire may 


Fia. 29, 


be looped with the good one at the distant end, and the 
apparent resistance of the loop observed, as in Fig. 22. If 
this greatly exceed the amount which from previous records it 
may be estimated to have, the wire is evidently broken and 


be slight it is probably broken and making pretty good earth, 
especially if polarisation be present; whilst if no excess be 
perceived, and no abnormal polarisation current, the metallic 
circuit is complete, and the fault is dead earth without 
fracture. 

A bare overhead wire when broken will offer various resist- 
ances according asit touches a pole, bracket, or stay, neigbour- 
ing wires, water, damp or dry soil, vegetation, masonry, &c. ; 
while in some instances one end is insulated altogether. 
When in contact with moisture polarisation will always be 
marked, and it may be inferred that the resistance in the end 
is not excessive, though it may be considerable. In the 
absence of marked polarisation the wire may be either in 
metallic contact or resting. against a dry non-conductor. The 
sum of the resistances of the two broken ends may be 
approximately found from the sum of the bridge r gs 
obtained by the two stations, or from one station's measure- 
ment when the other loops with a good wire, Fig. 54, by 
deducting from these the apparent С.В. of the line or loop, 
derived from records of tests made under conditions of insula- 
tion and temperature resembling as closely as possible the 
existing conditions. This will merely show whether the total 
resistance belonging to the ends be small or large; but the 
amount to be allowed to either of them can only be guessed, 
by the aid of experience. In finding the distance in mites 
from the distance in ohms attention must be paid to the 
remarks already given. 

On a line having intermediate stations which are not testing 
offices, after ascertaining the bridge reading to the break, the 
station nearest to the interruption may be instructed to put 
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good earth on the line (if available); the testing office then 
observes the apparent C.R., and on subtracting this from his 


former reading finds the resistance from the intermediate 
station up to and through the break. This is more reliable 
than testing direct from the terminal office. 

When a broken end is insulated its distance must be deter- 
mined either by capacity or by insulation test. By reason of 
the difficulties in the way of accurate measurements of capacity 
on sétrial lines, and especially in ce of induction from 
parallel working circuits, localisation by insulation test is 
commonly the more practicable plan of the two. That is to 
say, the total insulation resistance up to the disconnection 
having been measured, it is compared either with records of 
the insulation per mile values during similar weatner, or, 
preferably, with the value per mile of a parallel line observed 
at the same time. For example, the insulation resistance up 
to the break being 200,000 ohms, and that up to the next 
station, 150 miles distant on a parallel wire, being 40,000 ohms, 
the distance of the break would be called, roughly : 


150 х 40,000 _ , 
300,000 50 miles, 
i.e., the reading on the broken wire divided into the observed 
insulation per mile of the other line. 

Localisation by capacity would be carried out by the 
ballistic or De Sauty's methods, and should be used as a 
check on the insulation test. 

The distance of any uninsulated disconnection can also be 

i & capacity observation, if the resis- 
tance balance be steady and without much polarisation; for 
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if the ordinary bridge balance be made with the galvanometer 
kept permanently in circuit, it will be found when the line has 
sensible capacity that a charge and discharge kick accom- 
panies each make and break of the battery key. Therefore if, 
after adjusting (see Fig. 23) until the galvanometer returns to 
the same zero after each battery contact, a subdivided con- 
denser be connected to the bridge arm, and varied till the 
kicks vanish, the condenser reading will roughly give the 
capacity up to the break, provided the bridge ratio arms be 
kept even, or if multiplied by their ratio when uneven. 
But with much polarisation present, or with any inductive 
interference from other wires, it is impossible to approach 
accuracy. 

The principal eauses of breakage of overhead wires are 
stress of wind and snow, falling trees, corrosion and chafage, 
or combinations of these agencies. 


Partial Disconnection of Overhead Wire.—This fault, 
which on aérial lines is usually due to an impertectly soldered 
joint—though rare on well constructed lines—is evidenced by 
an exeess of metallic conduction resistance, which should be 
observed by loops, without earths. It is accompanied by 
more or less polarisation and variability. When the polari- 
sation is strong Mance’s method may be used to obtain a 
reliable measurement of the resistance. Having first made 
sure that the fault is not due to a defective office or earth 
connection at either end, localisation may be effected by 
having good earth put on the wire at successive points, and 
comparing the observed C.B.'s of the sections with their 
(apparent) values estimated from records of the line, or with 
those of a parallel wire of similar gauge and insulation. Or 
this latter may be looped with the faulty wire at successive 
points, and the loop resistanees taken; this would be the 
better plan of the two, provided the C.R. of the good wire 
were well known. 

Oecasionally a total break may test like a partial disconnec- 
tion, the circuit being made over the. surface of the ground 
between the broken ends, which will polarise. 

(To be continued.) 


CAPACITY OF LONG CABLES. 
BY ARTHUR DEARLOVE, A. I. K. E. 


In the Papers by Mr. J. Elton Young, now appearing in 
The Electrician, after a very clear explanation of the different 
methods of determining the true capacity of long submerged 
cables by the Thomson and Gott methods, the author states in 
the number of Sept. 20th that he has found the Muirhead 
method a failure on very long cables," and recommends 
instead the use of a formula which he gives to correct for the 
error due to leakage. | 

I feel sure that Mr. Young has good reasons for his 
recommendations, but as my own observations and experi- 
ments on the capacity of laid cables of great length have given 
such accurate and uniform results with the Muirhead correction, 
I am loath to accept the conclusion that the method is invalid 
and untrustworthy, even when such cables have a com- 
paratively low insulation resistance. 

It is true, no doubt, in such cases where leakage necessitates 
a large correction, that rapidity in making the observations, 
both for balance and correction, is required, but except in this 
direction I have found no difficulty in obtaining the true 


capacity. 

Tro». therefore, that Mr. Young may be induced to give 
further details, and the results of tests he has obtained by the 
+wo methods. 

In the following table I rdi ee to m a 
comparison, appl to a series of tests made on a laid cable, 
in the one A deoa correction, and on the other the 
log & correction advocated by Mr. Young, 

e cable in question was 1,850 nautical miles in length, 
with an absolute insulation at the fifth minute of 22 megahms. 
The condensers used as a standard had a capacity of 80 micro- 
farads, with a mueh мале: insulation рег microfarad than 
the cable under test. e slide readings were taken with 
both battery poles applied alternately. 
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Table. 
Mean slide say ad | Total Total 
Number of| Period reading DN capacity арас ity 
5 of ob i slide corrected | observed, 
-o š at reading, by values cor- 
charge. balan Muirhead | Muirhead ‘rected by Log 
method. | formula. | & formula 
Secs S. R. S. R. | Mfds. Mfds. 
12 10 927-2 9587 T2 7823 
6 20 933:5 935:2 1154 T16:1 
8 50 920°5 9574 | 17154 | 7877 
10 40 932:3 935:4 7752 716"1 
6 50 927:7 934:8 775˙8 | 780°5 
5 60 922:2 936:6 774 · 785:2 
Means | 774 2 | 781˙⁴ 


The actual total capacity by tests on the core lengths 7768. 


Taking 776:8 microfarads as the true value, the error in the 
adopted method of correction is 0:84 per cent. in defect, and 
when using the log K formula is 0:6 per cent. in excess. This 
is not а very important variation perhaps, but had the appa- 
rent capacity by observation been largely different it seems 
doubtful whether the log K formula would give such close 
results as shown &bove—moreover I question whether its 
range of application is so large as is the case with the 
Muirhead method, especially where absorption and leakage 
are combined. 

Àn example approximating as regards values to those given 
by Mr. Young will illustrate the point — 

Length of cable ...... 1,550 knots. | Standard condenser 59:2 microfarads. 


Total insulation. 1 megohm. | Total insulation 7 megohms. 
Time of seal Corrected a Corrected |Corrected capacity 
charge. balance: Muir h Hs d 185 ethod, | c#Pacity. by log K formula. 

= : ecc PR EM E зы эл ыыы 8 
mfds. mfds. 
lbsec. | 1, 175 1,118 470:5 430:6 


The actual line capacity of the cable, 468°65 microfarads. 


There may be some explanation for this large difference in 
the corrected results, but I am unable to trace any cause of 
error. In fact, it seems to me that both methods of correction 
are more or less empirical, and it may be fairly asked why, in 
the example of his method given by Mr. Young, the insulation 
value observed at the fifth minute should be taken as a cor- 
rection on a 15-second charge, and whether such a relation is 
likely to hold generally. 

I trust, however, Mr. Young will not think I am trying to 
pick holes in his work, as, in my opinion, his Papers on the 
subject are the best that have appeared. 
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SOME TESTS ON THE YARIATION OF THE CON- 
STANTS OF ELECTRICITY SUPPLY METERS, 
WITH TEMPERATURE AND WITH CURRENT.* 


BY 9. W. DONALD BICKS, A. O. G. 1., A.LE.E. 
(Concluded from page 579). 


Perry Meter. 

The general principle upon which the action of this meter 
depends differs from that employed in the Chamberlain and 
Hookham meter in several respects. Instead of the oumem 
passing radially through a. permanent magnetic field, the field 
ig dial and tha eurrent traverses it perpendicularly, the chief 
retarding force being: due to Foucault currents. It was in teis 
meter that complete immersion of the armature waa fhtst 


used. 

In the sectional drawing, Figs. GA and бв, М М, are a nam- 
ber of permanent magnets, their pole-pieces 1, І, being so 
shaped that they form the boundaries of an annular chamber 
SS containing mercury. In this chamber an inverted copper 
cup C rotates on a vertical spindle pivotted at Pand PI. The 
pivot P is placed in a small mereury cup A, thus ensuring good 
electrical contact between the fixed and moving parts of the cir- 
cuit. The whole surface of the spindle and copper cup, except 


* Paper read before the British Association at Toronto, August 24th. 
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the rim at the bottom, is insulated from the mercury by a 
eoating of enamel. The current on entering at the terminal 
T,, passes to the bottom of the mercury chamber; then up 
through the cylinder and spindle to the small mercury cup A, 
into which projects the nickelled rod N, insulated from the case 
but connected to the other terminal T,, by which the current 
leaves the meter. 

Solid friction is not compensated for in this meter, but is 
made very small compared with the other forces, by so adjust- 
ing the weight of the copper cylinder that it just floats in the 
mercurv- There is also very little skin friction, because of 


Fic. 65, 


the very small diameter of the spindle at the part where it 
passes out of the mercury. In order to make the Foucault 
friction as large as possible, discontinuities D, D, (Fig. бо) 
are made in the pole-pieces; but the cylindrical form of the 
mercury chamber is preserved by filling these up with plaster 
of Paris, the aim being to make the retarding force due to 
Foucault currents large compared with the other retarding 
forces—viz., that due to the friction of the mercury against 
the sides of its chamber, and the solid and skin friction of 
the spindle. 
In considering the law of this meter, let 

А =the current, 

Е = strength of permanent magnetic field, 

T = the driving torque, 

w = the angular speed of spindle. 

Then T =cAF where c is some constant. 


Now the frictional resistance is made up of three parts :— - 

(i.) Solid friction at the bearings and skin friction where 
the spindle passes out of the mercury. Let r equal their 
combined retarding force; the law connecting r with the speed 
w is not at all definite. 

(ii.) Fluid friction of the mercury on the copper cylinder and 
on the walls of its chamber. This is an exponential function 
of the speed, the exponent increasing with the speed. Let 
p(w) be the retarding force due to this cause. 

(iii.) Foucault current friction. This is very nearly propor- 
tional to the speed and to the square of the strength of the 
magnetic-field, and may therefore be represented by Fu, 
where b is some constant. 

Hence for steady motion we have 

T=cFA=r+ (w)-FbF*v. 

Now the construction of the meter is such that the term 
Fo is very much greater than the sum r+¢(w). As already 
mentioned this is effected by using a strong permanent. 
magnetic-field and by reducing solid and fluid friction to a 
minimum. 

Hence we have that very approximately cFA = UF, 

A= w = kw, where k is some constant. 

The experimental results obtained from this meter are given 
in tabulated form in Table IV., and shown graphically on 
Sheet IV. 

Table IV.—Perry Meter. 


Maximum current 20 amperes. Current varied. 


At -1°C. At 19°C. 


a — 660. 


Fic. 6c.—Section through A,, Ag. 


The high value of the constant at low currents is 
undoubtedly due to relative importance of solid and fluid 
friction as compared with Foucault current friction, for, as 
already mentioned, the former are not compensated for, and in 
the equation of motion are assumed to be negligible compared. 
with Foucault friction. 

Above about 80 per cent. of maximum current the constant 
begins gradually to rise, owing possibly to the increased effect 
of fluid friction, which increases very rapidly with the speed. 

The effect of temperature, as shown also on Sheet IV., 
seems to be considerable. The constant decreases in value with 
rise of temperature, the mean coefficient being 0°47 per cent. 
per 1°C. change of temperature. It may be accounted for by 
the decrease in retarding forces, due partly to the increased 
resistance of the copper cup, and consequently smaller 
Foucault current friction, but probably also to the decreased 
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viscosity of the mercury reducing the fluid friction. The 
weakening of the permanent magnets with rise of tempera- 
ture would scarcely have any effect on the constant, because it 
would, except perhaps at very low currents, alter the driving 
and retarding forces in almost the same ratio. The inac- 
curacies of this meter with variable temperature are rather 
large. An alteration of 10°C. for instance causes an error of 
4-7 per cent., which is rather serious when it is remembered 
that the Board of Trade has fixed the maximum permissible 
error at 2} per cent. 

Although possessing such a high temperature coefficient, 
this meter has several very desirable properties, among which 
may be mentioned extremely low resistance. Delicate count- 
ing mechanism is avoided by having a large brake force; 
extremely delicate registering gears are very troublesome to 
keep in order, and will stand only the most careful usage. The 
use of exceedingly pure mercury is not so essential in this 
meter as it is in those which rely on mercury for fluid friction. 
Fairly pure mercury is used to reduce the fluid friction to a 
minimum. 

The permanency of strength of the magnetic field is secured 
by energising the magnets after they are in position, and then 


Constant. 


The inner surface of the ring R is nickel-plated to prevent 
injury from the mercury. The brake disc D, rotates in the 
gap between L and the upper pole-piece Pi, both of which are 
deeply grooved radially to increase the Foucault current 
effect. This grooving also has the effect of reducing the area 
of cross-section, causing the projecting radial bars to be par- 
tially saturated, the result being that the strength of the brake 
field is almost independent of the total induction. Besides 
the retarding force on the brake dise two other retarding 
forces are present, namely, that due to fluid friction of the. 
driving disc on the mercury, and that due to solid friction at. 
the bearings and in the counting mechanism. These are all 
made as small as possible and are practically negligible com- 
pared with the brake friction. 

Solid friction at the bearings is reduced to a minimum by 
the following ingenious arrangement: the floating power of 
the armature is so adjusted that at small current it is just able 
to support the weight of the spindle and discs. There is then 
a very light pressure on the upper bearing, which is very 
delicate and almost frictionless. As the current increases, 
however, the centrifugal force of the mercury draws the 
armature down on to the much stronger and more durable. 


Current (Amperes). 
SHEET IV.—Perry Meter. (Max. Current, 25 Amperes). 


slightly weakening them. The strength of field is adjusted 
by replacing one or more by pieces of wood until reduced to 
the required strength. The construction is throughout very 
compact and durable, and the manner of making connections 
very convenient. 

Chamberlain and Hookham Meter. 

In this meter two metal discs are employed rotating upon a 
vertical spindle in a permanent magnetic field the direction of 
which is parallel to the spindle. The current in passing 
radially through one of the discs gives rise to a driving torque 
which, since the field is constant, is directly proportional to 
itself. A retarding torque proportional to the speed is sup- 
plied by Foucault currents in the other disc. 

In the sectional drawing, Fig. 7, M M are permanent mag- 
neis enclosed in a brass tube T. The pieces E E, and the 
wrought-iron pillars W W, continue the magnetic circuit to 
the pole-pieces P Pi; between which there is à wrought-iron 
piece L. This is held down upon a copper ring R, which lies 
upon the flat surface of the lower pole-piece P and forms with 
it а mercury chamber in which the driving disc D rotates. 


bearing at the lower end. By this means the delicate upper 
bearing is used only at small currents, when friction has а 
comparatively large effect. The flotation of the lower disc is 
adjusted by attaching to it a disc of vulcanised fibre. 


À correction is made for fluid friction by slightly increas- 
ing the armature-field at higher speeds, without altering the 
brake-field. This is effected by attaching to the iron piece L а 
fiat iron bar (not shown in the drawing) which bends 
downwards by the side of the lower pole-piece. This forms 
a magnetic shunt-circuit energised by a few series turns. 
When the current is very small it weakens the armature- 
field by shunting some of it, but as the current increases 
a reversal takes place, the armature-field being strengthened 
by the shunt induction. Besides this there are a few series- 
windings placed on the upper polar extension of the 
permanent magnets, and having such a direction as to 
strengthen the magnets. 

The current enters at the rim of the armature- disc, passing, 
radially to its centre, and is then led round the we series- 
windings already mentioned. 
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The results of the tests on this meter are given in Table V., | pensating effect being too great, as it probably would be at low 


and shown graphieally on Sheet V. Referring to this it 
will be seen that the constant rapidly decreases as the 
current is increased, the curve crossing the declared value 
at about 8 per cent. of the maximum current and having 
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The curves showing the effect of temperature are also given 
on Sheet V. The constant appears to vary in a very uniform 
manner, inversely as the change in temperature, the maximum 
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Current (Amperes). 


Ѕнкет V.— Chamberlain and Hookham Meter. 


a rather low value till at about 45 per cent. it crosses the 
declared value again, after which it remains fairly level 
until within 20 per cent. of the maximum current, when it 
bends upwards. Solid friction, which, of course, is not com- 
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pensated for in this meter, must account for the high value of 
the constant at low currents, and partly uncompensated. fluid 
friction for the final rise. Perhaps also the low value at about 
20. per cent. of maximum current may be due to the com- 


(Max. Current, 25 Amperes). 


effect differing very little from the mean. The mean tempe- 
rature coefficient is — 0:22 per cent. рег °С. It is probably due 
to the combined effect of the increase of the electric resist- 
ance of the brake disc, and decreased fluid friction, both of which 
would tend to decrease the constant as the temperature rises. 

The starting current of this meter was found to be 0-2 
ampere, or 0:8 per cent. of the maximum current. Its resist- 
ance is also very low and its general construction good. 


Table V.—Chamberlain and Hookham Meter. 
Maximum current 25 amperes. a—624. KI =I. 


At -1°C. At 16°С. At 39°C. 
Current 
w K 10 K 40 К 
1 0:1608 | 1:076 0:1678 | 1:032 0:11768 | 100 
2 0:3281 | 1:057 0:5478 | 0:998 0'3640 | 0:955 
5 0856 1:011 0:897 0'966 0945 0:918 
7 1:200 1:010 1250. | 0:971 1:515 0022 
10 1698. 1:026 1°750 0:991 1:880 | 0947 
12 2:002 1:058 2:075 1:005 2:168 |. 0:960 
15 2:480 1:046 2:578 1:010 2700 0-968 
20 53089. 1:052 2:445 1:011 5615 0-960 
2h 4:030 1:075 4:176 1:057 4:450 0:978 


— — ==: 
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General Comparison. 

A very fair idea of the relative advantages and disadvantages 
of each meter may be obtained from Table VI. 

The first two columns simply show the current, and im Же 
case of energy meters the pressure for which each meter is 
intended. The resistance of the main circuit given in the next 
two columns was measured by means of a standard ammeter 
and a standard reflecting voltmeter, and the resistance of the 
shuné-circuits on a Wheatstone bridge. 

Considering first the Elihu Thomson meter, it will be noticed 
that its resistance is comparatively large, the fall of potential 
at 10 amperes amounting to nearly 0:96 volt. The tempera- 
ture coefficient is also comparatively large, and the starting 
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Table VI. 
Resistance in ohms. | Power wasted at max. cui rent. Fall of 
Max. | Normal 5 р potential] Starting | Tempera- 
Meter. current | pressure Main circuit. г іп series | current ture 
in in |—- Shunt Main Shunt Total circuit at | per cent. | coefficient. 
amperes.| volts. Atl At max, | Circuit. circuit. circuit. watts. max. of max. 
ampere. current. current 
Elihu Thomson 10 100 0`0948 0:0958 5101 0:058 1:4 — 0:52 
Schuckert .................. 15 110 0:0420 0:0438 2555 0°66 1:93 - 013 
Fern 25 Sa 0:0154 0:0131 iss 0:327 0:8 + 0:07 
Perry ooo неин 20 0:00327 | 000331 Yo 0:066 1:25 -0:47 
Chamberlain & Hookham. 25 00157 0:0157 e 0:392 0:8 – 0:22 


current 1:4 рег cent. of the maximum current, which is, 
perhaps, not excessive for this class of meter, especially when 
used on alternate-current circuits. 

The Schuckert has an advantage over the Thomson meter 
in that its resistance is very much less, reducing the fall of 
pressure and wasted power, but on the other hand its starting 
current is higher, being 1:98 per cent. of the maximum. Its 
temperature coefficient is also much less than that of the 
Thomson meter. 

Turning now to the ampere-hour meters, the first point to 
be noticed is that their resistances are very much lower than 
is the case with the energy meters. Not only do they save 
the three or four watts absorbed in the pressure circuit, but 
the watts wasted in the main circuit appear to be much less. 

The Ferranti meter starts with a very small current, 
O:8 per cent. of the maximum, and has an extremely low 
temperature coefficient. 

The Chamberlain and Hookham meter has an equally low 
starting current and a moderate temperature coefficient, its 
resistance being rather higher than that of the Ferranti for 
the same maximum current. 

The Perry meter has an extremely small resistance, causing 
а fall of pressure of less than a tenth of a volt at maximum 
current and absorbing only 1°82 watts. In this respect it is 
far in advance of all the others, but it has the disadvantages 
of comparatively high starting current and temperature 
coefficient. 

Conclusion. 

In conclusion, the author must acknowledge his indebted- 
ness to the following gentlemen, who have lent their assistance 
in various ways: To Prof. Ayrton, for having afforded faci- 
lities for carrying out the experimental tests, and for his liberal 
assistance in supervising the Paper. To Mr. Carter and Mr. 
W. M. Nelson, students at the Central Technical College, the 
former for his assistance in the laboratory and the latter for 
having rewritten and arranged the results in their present 
form. And, lastly, to the manufacturers of the various meters 
for placing specimens at his disposal. 


PROF. G. F. DEACON’S ADDRESS TO SECTION G. 


In the year 1831, two places, the one ancient and memorable, 
the other young, but destined to become memorable, bore the 
name of York. At the first of these, amid relics of ancient Rome 
and lasting memorials of the better phases of Britain's medireval 
histury, were met together in that year the earliest members of 
the British Association. And as the sun at noonday shone on that 
ancient York, it rose upon the other York—a little town, scarcely 
more than a village, of 1,700 people, fast springing from a plain on the 
shoresof Ontario, where the wigwam of the Chippewahad lately been ; 
and between the two lay the Atlantic and а distance of 4,000 miles. 

Sixty-six years later the British Association meets in that other 
York, distinguished under the name of Toronto, and grown into a 
noble city. Painfully, in stage coaches, must many of the founders 
of this Association have travelled to that ancient York ; peacefully 
and amid all comfort and luxury have we from the mother country 
reached, at her invitation, this great city—chiefest, in its people, 
its commerce, and its University, of the cities of Western Canada, 
Neither at the meeting in York of 1831, nor elsewhere, until many 
years later, was there any expectation of the possibility of these 
things. Six years later, about the beginning of that glorious reign 
of which the sixty-firet year is now ing, although two or three 
vessels had already crossed the Atlantic under steam, it was still 
seriously doubted whether, without the aid of a Government subsid 
of considerable amount, a line of steamers, even for the New York 


service, could be permanently maintained. It was not, indeed, 
until 1838 that the ‘‘Great Western” inaugurated the attempt on a 
commercial basis, and she performed in 15 days the voyage which is 
now regularly performed with complete commercial success in five. 
Would not the suggestion of such a change, of such a spanning of 
great distances, of such a consequent growth of prosperity and 
of culture, within the reign of a princess then approaching woman- 
hood, have been received as the wildest of forecasts by the British 
Association of 1831? Yet this is but one of a multitude of results, 
no.less startling, which the same agencies have brought about. 
We are now holding the second meeting of the Association in 
Canada, and at the first such meeting, held thirteen years ago in 
Montreal, some hundreds of miles nearer home, Sir Frederick 
Bramwell told you from this chair, in his own inimitable way, the 
causes of so great a change; and he pointed out to you, as I 
venture to point out again, that the visible instruments of that 
change have been forged by the men who are, or were, or ought to 
be, the members of Section G. То such encouragement as Sec- 
tion G has given is largely due the progress and triumph of applied 
mechanics as the natural outcome of theoretical investigation and 
physical research. Finally, and with no reserve in the minds of 
reasonable men, the old fallacy of а discord between theory and 
practice has been swept away. For centuries that fallacy held 
apart, as it were, the oxygen and the nitrogen of that atmosphere 
in which alone the new life could exist. It limited the philosopher 
who examined the laws of nature almost entirely to the study of 
phenomena external to the earth on which he dwelt, and it stamped 
the practical man as a lower being, the possessor of certain neces- 
sary knowledge, having no relation to the studies of the schoolmen, 
and which it would be beneath their dignity to pursue. And not- 
withstanding the great names which have stood out in opposition to 
these views, the popular idea of discord between theory and practice 
took long to die, and only within the Victorian age has the com- 
plete truth been generally recognised, that if one fails to account 
for the result of any physical combination, the cause is to be found 
not in any discord with theory, but in the fact that the observer 
has failed to discover the whole of the theory. We English- 
speaking people, alone, I believe, among civilised nations, use this 
word, theory, with unpardonable looseness—as almost synonymous 
in effect with hypothesis, and the result is fruitful of error. Until 
the truth of any hypothesis is placed beyond all manner of doubt 
it is not, and should never be called, the theory. | 


Within these walls, the genitis loci: impels me to thoughts which 
have not often entered into discussions of Section G ; and, perhaps, 
if this address were to be discussed, I should: choose subjects and 
premises, the рос of which, to the satisfaction of others than my- 
self, it would probably be less difficult to maintain. In this 
University of Toronto, under whose cegis all that was best in the 
older schools of thought is cultivated by the side of those practical 
чч of science which in bygone days were distinguished as 
the unworthy uses of philosophy, one’s thoughts insensibly turn to 
the marvellous change in the opportunities afforded for acquiring a 
knowledge of applied science—for becoming, in short, an engineer. 
It is not proposed to discuss the progress and prosperity which 
imeghanical science has brought about in the Victorian Era, much 
less that which the succeeding years will yield ; but I venture to 
think that a proper subject for consideration from this chair, if not 
for discussion in this Section, is to be found in any unnecessary 
waste of energy which may occur in the process of mental develop- 
ment of the men who are to succeed us in the great work to which 
we devote our lives. Obviously it is to the interests of our calling, 
and consequently of the nation at large, that such waste spould be 
reduced to a minimum, and therefore I make no apology for men- 
tioning certain points in which its presence is particularly striking. 
There may be waste of potential, as well as of actual energy, and if 
we fail to expend energy on certain subjects because our time 18 
occupied with others which are less useful, it is waste of energy 
only differing in degree from its expenditure on useless subjects. 
There is assuredly no lack of potential energy in the coming race. 
In spite of any training, whether well or ill directed, a large pro- 
portion will become actual and useful energy ; but guidance and 
direction being given, the mode of that guidance and direction 
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should be the one best calculated to secure the highest possible 
proportion of useful effect. 

we look back at the greatest names among the engineers and 
inventors of the latter part of the eighteenth century and the first 
half of this, we find that the majority were brought up in pursnits 
quite distinct from the work of their after lives, and by which they 
have become so familiar to us. There were scarcely any means 
whatever, beyond the original thought and dogged perseverance of 
the worker, by which those men could attain the knowledge they 
used with such effect. Men of no less exceptional parts are among 
us now, but the whole environment of their early work has changed. 
We have given to the exceptional man a starting-point of know- 
ledge which, wisely used, lifts him as high above our heads as of old, 
but we have given to the average man a comparatively easy means 
of attaining the same knowledge. We cannot ensure the wise use 
of that knowledge, but we can at least endeavour to impart it in 
such a manner that the sense of right proportion shall be acquired 
and maintained. We have made it more difficult to distinguish 
between the exceptional and the commonplace—-between the gold 
and the silver, if not between the silver and the brass ; let us be 
careful, so far as early guidance can control it, that the knowledge 
imparted to the average mind gives to that mind a fair start con- 
cerning the relations, undivided and indivisible, between true theory 
and sound practice. 

Having myself passed as an оа A reps through work- 
shops of mechanical engineering in the old days when working 
hours were longer than they now are—from six in the morning till 
six in the evening, and that, too, on the banks of the Clyde, where 
no special indulgence was given to what was sometimes called the 
„ gentleman apprentice,” and feeling convinced, as I still do, of 
theimmense and permanent advantage derived from that experi- 
ence, I sball not be judged to underrate its value in the case of 
others who have yet to choose the details of the career by which they 
expect to gain & place in the profession or business of an engineer. 
On the other hand, as а student 34 years ago under the late Prof. 
Macquorn Rankine and the present Lord Kelvin, I shall not be prone 
to under-estimate the advantages of academical training in its 
proper application to the profession to which I am proud to belong. 


In the pursuit of that profession it has fallen to my lot to observe 
the training as engineers of many younger men—men of variously 
constituted minds, but one and all bent on learning some portion 
of the art of directing the great sources of power in Nature for 
the use and convenience of man," words wisely chosen, 69 years 
ago, and set out as the object of the profession in the Royal 
Charter of the Institution of Civil Engineers. It is a noble object, 
this direction of the great forces of Nature for the use and convenience 
of man ; it isan ambitious object, and one which, I venture to think, 
demands for its right performance the best energies of well-balanced 
minds working upon a store of knowledge which nothing but years 
of untiring study and observation can give. Yet there is no hesi- 
tation shown to enter the lists. The number of candidates is 
appalling. Inthe old country, at least, there certainly is not work 
for all, but when one points this out, anxious parents only reply 
that the difficulty is as great in connection with any other pro- 
fession. Whether this be so or not I cannot judge, but 1 am per- 
suaded that of those who do enter the business or profession of the 
engineer, the enormous majority are not born engineers, and can- 
not, in the nature of things, hope for success unless they take 
advantage of the best facilities open to them—the best facilities ; 
here is the difficulty: from the multitude of facilities how are we 
to choose? Do not suppose that I think the training of the born 
engineer should not be controlled. He will stand head and shoulders 
&bove the rest of us whatever we may do with him ; but in order 
that his exceptional parts may not wreck him as an engineer, and 
in order that his energies may be rightly directed at the start, he, 
too, Should have the advantages of that systematic training which 
to his less gifted brethren is becoming more and more absolutely 
essential to success. 

At the time I began practice the large majority of young engineers 
were left entirely to their own devices so far as the attainment of 
any scientific knowledge was concerned. As pupils or apprentices, 
articled or not, they entered an engineer's works or office; for a 
certain number of years they had the run of the place and some 
encouragement if they worked well, but it could not, in the nature 
of things, amount to much more. This was a very necessary, 
perhaps the most necessary, element of their training ; but except 
to the few who were so constituted that with little or no guidance 
they could supplement their practical knowledge with the study of 
principles elsewhere, it was entirely ineffectual in the production of 
that well-balanced attitude of mind which any person who properly 
assumes the name of an engineer must hold towards every 
engineering problem, great or small, wbich he is called upon to 
solve. And so strongly have I felt this, that in the earlier days, 
when there were fewer schools of practical science, and when their 
utility was little understood, I required, wherever the matter was 
under my control, the insertion into the articles of apprenticeship 
of а clause by which, at some inconvenience to the office, the pupil 


was required to attend two sessions at the science classes of Glasgow 
University, or at some other approved school of practical science ; 
and without this condition I declined to take the responsibility 
attaching to the introduction into the profession of men who, in their 
earlier careers, from no fault of their own, had not even acquired а 
knowledge of what there was to learn, much less of how to learn it. 

More recently this course has generally become unnecessary ; for 
in Westminster, at least, the young engineer rarely enters an 
ofüce until he has acquired some knowledge of what he has to 
learn. He enters, in short, at a much more advanced age than 
formerly. When it is essential that he should be earning something 
soon after he comes of age, anything like а complete training is an 
impossibility ; his work ceases to be general, and his practice is more 
or less confined in a much narrower sphere than need be the case 
if the pursuit of further knowledge continues to be his chief duty. 

But whatever course his circumstances may permit him to adopt, 
the difficulty of gaining the required knowledge in the time avail- 
able is a serious one. This is not the place to inquire whether 
public school education in the mother country is or is not the best 
for the general purposes of after life, or to discuss what improve- 
ments may be made in it; and of higher education in Canada I 
unfortunately know little or nothing. Personally I admit the 
possibility of improvement in the English system, and slowly but 
surely improvement is creeping in, as such changes rightly find 
their way into institutions which have done so much for English- 
men. In this particular I lean to the conservative side, and what- 
ever our individual views may be concerning the time spent on the 
study of Latin and Greek, we should all probably agree that the 
school education of ап engineer should be as thorough and liberal 
as for any other profession. But for the sake of a technical 
training to follow, this school education is often unduly curtailed, 
to the great after-grief, in very many cases, of the successful engi- 
neer, and not infrequently also of the less successful engineer who, 
in some phases of his professional career, has been only too keenly 
alive to the self-reproach and sense of inferiority which want of 
thoroughness or of time, or of both, at school has brought upon him. 


But at some time the boy must leave school. Let us hope that 
he does not aspire to control the great forces of Nature; but if he 
does we must make the best we can of him. It is not desirable, at 
least so it appears to me, that even at this stage his training should 
be specialised in view of the particular branch of the profession or 
business he is likely to follow. The fundamental principles of any 
branch of mechanical engineering are broadly the fundamental 
principles of any branch of the profession. I hesitate to speak of 
civil engineering as if it were a separate branch, instead of being, 
as it really is, the generic name of the profession ; but the training 
demanded for the various branches of civil engineering in its 
narrower sense is precisely the same as that required in its earlier 
Stages for mechanical engineering, pure and simple. I shall make 
no attempt to review the large number of excellent courses which 
are now available for the teaching of applied science in relation 
to engineering. Experience of the results as judged by the 
students who have come directly under my notice, and exami- 
nation of many calendars, has aroused various thoughts concerning 
them, and this thought is perhaps uppermost: are we not in some 
cases attempting at too early a stage the teaching of subjects instead of 
principles? Complete subjects, I mean, including the practical 
working of details which will become the regular study of the 
student in the office or works of an engineer. It certainly seems to 
me to beso. I do not say that subject training of this kind at 
college may not be useful ; but we have to consider whether it does 
not, for the sake of some little anticipation of his office work, divert 
the attention of the student from the better mastery of those 
principles which it is so essential for him to grasp at the earliest 
possible time, and which do not limit his choice in the battle of life 
to any branch whatever of the profession or business of an engineer, 
but which, on the contrary, qualify him better to pursue with 
success whatever branches his inclination or his opportunities or his 
means may suggest. Not one in a hundred of us can hope to 
emulate the careers of exceptional men in our profession, but it is 
sometimes useful to observe those careers, and whenever we do во 
we find the very reverse of specialisation. The minds of such men 
are impregnated with the fundamental principles which we may 
call the common law of our art; it has happened that their prac- 
tice has been large in certain branches, and small or wanting in 
certain others ; but in any it would have been equally successful. 
Of no class of men can it be said with greater truth than of 
engineers that their standard should be sound knowledge of the 
principles of many things and of the practice of a few. 

There is some danger in the usual limitation of compulsory sub- 
jects in examinations for certificates and degrees. When an 
examination has to be passed, subjects not made compulsory are 
too often entirely neglected, however important to the engineer 
they may be. А littlo learning is certainly not a dangerous thi 
if within its limits it is sound, and every engineer will in after life 
be grateful to those who, in his student days, insisted upon his 
acquiring some knowledge of the principles of such subjects as eleo- 
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tricity and chemistry. At present it too often happens that, unless 
an engineering student is predestined to practice electrical work or 
some chemical industry, he begins life as an engineer with no know- 
ledge of the principles of either the one or the other, and chiefly 
as a result of their neglect for the sake of certain subjects made 
compulsory for the test he has had to pass, which subjects too 
occasionally include the highly specialised favourites of a particular 
professor or verge too completely on perfected details which, I ven- 
ture to think, cannot be rightly mastered in schools. It is natural and 


right that each professor of a principal subject should seek to make : 


the best, from his own particular standpoint, of every student who 
attends his lectures or his laboratories ; and the professor of a com- 
pulsory subject cannot be expected to encourage the inclusion, in а 
course already overerowded, of secondary or collateral subjects 
which are dealt with by other professors ; while, on the other hand, 
the professors of secondary subjects, such as electricity or chemistry, 


not unnaturally value chiefly the students who make those subjects ' 
ese reasons it appears to me that a 


their principal work. For th 
certain very moderate standard in all such subjects should be 
made compulsory if a certificate of proficiency, whether by degree or 
otherwise, is to be given in engineering or even in physical science. 

In the teaching of mathematics within the Victorian age а con- 
siderable change has taken place, and I plead for still a little more 
change in the same direction where the training of the engineer is 


concerned. Mathematics, as taught in our public schools—let us 
say for the Cambridge University Tripos—may be all that is. 


claimed for it as a mode of mental culture, but of kindred mental 
culture the engineer must necessarily have more than most men, 
and much might, therefore, be omitted which, to him at least, has 
only an abstract value, to the great advantage of his mastery over 
those branches which at once train his mind aud give point and 
direct utility to his solutions. 


In America I understand that a college course of engineering 
generally includes workshop practice аи оше to supersede the old 
system of apprenticeship to a mechanical engineer. This fact and 
other important difference between the English and American 

ractice have only lately come to my knowledge, and before they 

id so the substance of this address had been written. lt might, 
in some particulars, require modification as applied to Canada, but 
it remains the result of my observations concerning the conditiens 
of engineering education which obtain in the mother country. 


A few words now in relation to that physical and mental training 
gained laboriously, and somewhat wastefully, as I think, at the 
joiner's bench, in the fitting and turning shops, the foundry and the 
forge, during the old course of mechanical engineering apprentice- 
ship. I am convinced that the kind of knowledge which comes of 
thoughtful chipping and filing and turning and forging, though only 
applied to a few of the materials with which in after life the 
engineer has to deal, are quite as important as tables of density 
and strength to his future sense of rightness in constructive design. 
The use of such work is not merely to teach one the parts and com- 
binations of any particular machine ; in a still higher degree it is 
‘the insensible mastery of a much more subtle knowledge or mental 
power, the application of the senses of sight and touch and force, it 
may be of other senses also, to the determination of the nature of 
things. (I am not going to apologise for referring to the sense of 
force. The vexed question of its separate existence appears to me 
to have been settled 14 years ago by Lord Kelvin in his address at 
Birmingham on the ‘six gateways of knowledge,’ and I may well 
leave it where he left it.) I should altogether fail to describe 
adequately what this mastery means. It appears to me to be 
inscrutable. The value and nature of the power can only be appre- 
ciated by those who have experienced it, and who have felt its 
defect in those of their assistants or in others who do not possess 
it. But the great workshop training has still further advantages, 
The apprentice is surrounded by skilled workers from whose 
example, if he is wise, he learns a great deal ; and apart from this 
it is no small profit to have rubbed against the Dritish workman, to 
have discavered what manner of man he is, and to comprehend how 
little the world knows of his best parts. The whole time spent in 
large engineering works cannot, however, be equally beneficial ; the 
apprentice must take the work as it comes ; the most interesting or 
instructive portions cannot be reserved for him, and he often feels 
that some of his time is being well-nigh wasted. 

А few years ago I should not have thought it practicable, use- 
fully to substitute for such a course anything that could be 
undertaken in a student's workshop, however organised ; but the 
impossibility, in many cases, of including such experience without 
neglecting something equally important has led me to view with 
Satisfaction the introduction of workshoptraining into certain schools 
of applied science in England. Such a chance cannot of course carry 
with it all the advantage of experience in the great workshop and 
of contact with its workers, but those advantages which it does 
retain may be secured in a shorter time where there is no com- 
mercial interest to be served. In Canada and the United States, 
a8 I have already said, the principle of the student's workshop has 
been carried consideraby further. Compared with the old country, 


I believe the number of young assistant engineers who in pro- 
portion to the number of their chiefs can find employment in 
America is much greater, and that it would be practically impos- 
sible for the British system of pupilage to be generally employed. 
Here, therefore, the whole college training of an engineer is 
designed to fit him for immediate employment in some specific 
branch of the profession, and up to this point his training is, neces- 
sarily no doubt, more academic than in England, where the appli- 
cation of the principles he has acquired at college is still generally 
left for the office or works of the engineer. With this difference I 
am not at present concerned, but I desire to reiterate what I have 
already said, to the effect that where, as in England, the student of 
engineering has the opportunity of continuing his training in the 
office or works, it is better that his limited college course should 
cover all that is possible of the principles of those sciences which 
may prové useful or necessary to him in after life, rather than that 
any of them should be omitted for the sake of anticipating the 
practical application of certain others. 

The compulsory inclusion of the principles of all such subjects as 
chemistry, electricity, geology, and many others, in science courses 
intended for а future engineer is desirable, not only because a 
fundamental knowledge of them leaves open a very much wider 
field from which the engineer may, as opportunity offers, increase 
his knowledge and practice in the future, but because many of such 
subjects are inseparable from an intelligent understanding of almost 
any great engineering work. Nothing so difficult as a beginning 
may be a proverb of rather too far-reaching a nature, but it contains 
the suggestion of a great truth, increasing in weight as we grow older, 
and the beginnings of such collateral sciences should therefore find 
a place in every engineering student's store of early knowledge. 

But after all, when these things have been done in the best 
manner—when the scientific and practical training of the engineer- 
ing student has been all that can be desired, it is а matter of general 
experience among engineers who have closely watched the risin 
generation that the most successful men in after life are not produ 
exclusively from the ranks of those whose college course has been 
most successful. No doubt such men have on the average been nearer 
the top than the bottom, but it is ап undoubted fact that when we 
class them according to their earlier successes or failures we find 
the most remarkable disparities. We find many who in academic 
days but little promise, and we miss large numbers who promised 
great things. ‘These facts are not confined to the profession of the 
engineer, but they seem to me to be accentuated in that profession. 
We shall no doubt be right in attributing the disparity to differences 
of mental temperament and of opportunity ; but does it follow 
that there are no faculties which may be cultivated to reduce the 
effect of such differences! I venture to think there are. I will 
instance only one, but perhaps the most important of such facul- 
ties, and which in my experience among young engineers is excep- 
tionally rare. I refer to the power of marshalling facts, and so 
thinking or speaking, or writing of them that each maintains its 
due significance and value. 

In the minds of many young engineers a mathematical training 
undoubtedly has the effect of making it extremely difficult to avoid 
spending an amount of time upon some issues out of all ргорокысв 
to their importance ; while other issues which do not readily lend 
themselves to mathematical treatment, but which are many times 
more important, are taken for granted upon utterly insufficient 
data, and chiefly because they cannot be treated by any process of 
calculation. I believe that nothing but well.directed observation 
and long experience can enable one to assign to each part of a large 
engineering problem its due importance ; but much may be done in 
early training also, and I think ought to be done, to lead the mind 
in broader lines, to accustom it to look all round the problem, and 
to control the imagination or the natural predilection for one phase 
from disguising the real importance of others. In the practical 
design and execution of important works the man will sooner or 
later be recognised who has the power so to formulate his know- 
ledge, and on the same principles has succeeded in so marshalling 
and expressing his thoughts as to convey to those by whom he is 
employed just so much as may be necessary and proper for 
their use. 

Such considerations are not, it is true, a branch of mechanical 
science, but being essentially important to the attainment of 
maximum usefulness in the application of any science to the various 
branches of engineering which are the chief ends and aims of 
mechanical science, they are, I think, worthy of mention from this 
chair. In proportion as the engineer possesses and exercises such 
powers he will avoid those innumerable pitfalls to which корө 
instructed ingenuity is so particularly liable, and to which the 
Patent Office is so sad a witness ; and in the same proportion must 
always be the most useful outcome of the great schools of science 
which have become so-striking a feature of the later Victorian age. 

In relation to the results of applied science, I have spoken only 
of the steamship ; add the telegraph, and I think we have the most 
important tools by which the present conditions of modern civilisa- 
tion have been rendered possible. 
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years to settle down on the well-defined lines determined, in 
the first instance, by the two Drs. Hopkinson, and modified from 
time to time by various designers. The underlying principles 
have been generally accepted as complete, and in spite of 
suggestions from able inventors, radical changes have been 
resisted ав unnecessary by most manufacturers. The serious 
defects introduced by back-turns and cross-turns, and the con- 
sequent waste of material, have perhaps not been properly 
appreciated until recently by many even of the leading firms, 
with the result that the dynamo of 1897 is substantially the 
same as that of ten years ago. The Papers of Mr. SwINBURNE and 
Mr. Esson failed to affect the policy of the trade. Mr. W. B. 
Savers’ interesting solution of the collection difficulty has not 
met with the support which it deserved; perhaps the royalty 
is the chief deterrent. And Mr. Morpey’s chord-winding is 
not yet an accepted fact, though it is receiving the close 
attention of designers all over the world. America has not 
been behind the times. While the inventions of Prof. Ryan 
are being worked on a commercial scale by a strong company, 
yet another solution of the dynamo problem by Mr. ALBERT W. 
Surrk is offered from America (see The Electrician, August 
27, p. 586). 

It may be admitted that the functions of the back-turns 
and the cross-turns, and the effect of varying the ratio 
between them by alterations of lead are now appreciated by 
all designers. The problem is first to secure sparkless collec- 
tion and a fixed lead for all loads, and then to reduce the 
field excitation to the smallest limits consistent with the 
economic attainment of the first condition, The effect of the 
cross-turns on the main field is kept within limits by dividing 
the pole-pieces in the centre, by a high magnetic density in 
the air-gap, and sometimes in the armature teeth if the slotted 
core be adopted, and by other well recognised devices. 

The back-turns depend upon the lead, and since their effact 
varies directly with the output it is obvious that there must 
be а corresponding increase of the main field if the lead is to 
remain fixed with sparkless collection. That this end can be 
obtained indirectly by compound winding or by reversing poles is 
verified by a number of machiues, the data of which are partly 
published. It is also obvious that if the back-turns can be 
made to cancel their own effect the excitation will be decreased 
in proportion, and the design will be so much the lighter and 
cheaper. This end can be accomplished to a large extent 
in a direct manner by the use of chord winding; for the back- 
turns, being then divided into two sets acting in opposite 
directions, tend to cancel out. Mr. Атвевт Үү. SurrH proposes 
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THE GENERAL ELECTRIC CO., LTD. 


No. О 4024. 


u BUBOTRO-MEDICAL AND SCIENTIFIC SUPPLIES. 


i JACKSON » We have an Extensive Selection of the latest and most approved 
designs in Shocking, Coile, Electrodes, and all Electro-Medical and 


COIL. Electro- Surgical Supplies. Also Phonographs and Accessories. 
Complete, Write for Prices, or call at 
"raw; SCIENTIFIC SHOWROOMS, 88, QUEEN VICTORIA ST., E.C. 
£5 17s. 6d. ee — 
7 o HEAD 


| = rrices: 69, 71 and 88, Queen Victoria Street, LONDON, E.C. 
=== сый WORKS: Peel Works, Adelphi, SALFORD. 
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SOCIÉTÉ D'EXPLOITATION DES CABLES ELECTRIQUES 


(SYSTEM BERTHOUD, BOREL and CO., 
CORTAILLOD, SWITZERLAND. 
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PATENTED 


LEAD-COVERED CABLES 


MANUFACTURED FOR 
Spec highly Insulated CABLES for High-| TELEPHONE, TELEGRAPH, 
ELECTRIC LIGHT. 


As used at Vienna, Innsbruck, Lucerne, "Vevey, 
Montreux, Cologne, Monaco, &c. 


F. WIGGINS &z SONS, 2} 10, TOWER HILL, ES 


Telephone No. 2248 Avenue. 102 & 103, MINORIES, LONDON, E.C, 
Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 
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DOULTON & GO., Lambeth, LONDON, S.E. 
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Chloride Electrical ore Syndicate, 89, Victoria-street, London, S. W... . 11 
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Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
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Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37 
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Evershed & Vignoles, Woodfield Works Harrow-rd. London, W. 6 %%% %%% %%% 91 
General Electric Co., 60, 71 & R8, Queen Victoria-st., London, E. C., & Salford 25 
Hodges and Todd, 30-4?n, Hampstead-road, London, М.ЎЎ................... 8 
Johnson & Phillips, 14, Union-ct., Old Broad-st.,London ; & Charlton, Kent 1, 14 
Nalder Bros. and Co.. 16, Red Lion-street, Clerkenwell,London, Е.С, ........ 18 
aul, R. W.,44, Hatton Garden; and Saffron Hill, London, E.C........—..—. 20 
Pitkin, J., 56, Red Lion-street, Clerkenwell, London, E. C. .. 20 
Jules CCC a Q оооооооеоо е 2 „ 00 00 ою то 12 
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Globe Electrical Co., White Post-lane, Victoria- Ее 
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AUCTIONEERS AND VALUERS (Mechanical). Á { 
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Chloride Electrical В ө Syndicate, 89, Victoria-street, London, 8.W....... 11 
* D. P." Battery Cou 06, Моав London, S. W.; and Old Chariton, Kent.. 5 
Edison and 8 ted Electric Light Company, Ediswan-buildings, 86-87, 


Queen-street, London, E. O., and Branches 3 . 
Electrical Power Stor. Co., 4, Great Winchester-st., Lond., E.C. ; & Millwall, E, 40 


PAGE 


Salmony (H. M.) and Co., 118 & 120, Charing Cross-road, W.C. ............-. 
Siemens Bros. & Co.,19,Queen Anne's-gate, London, S. W., & Woolwich, Kent. 6 

BEARINGS. 

Roller Bearings Co., 1, Delahay-street, London, 8.W........ 

BELTING. 

Bö Пеш, J., 953, Maln-stroot, Bridgeton, Glasgow ........ e .... 10 
Davey, Paxman & Co., Colchester; and 78, Queen Viotoria-st., London, E.O. 84 
Easton, Anderson & Goolden, Broad Sanctaary Chambers, Broad Sanctuary, 

8.W. Works: Erith, Kent 0000 000600 00 0000000 %%% % % %%% SESE оороо О оооооооо 40 
Weeks (J.) and Go., Chelsea, London, S. W ³« . 16 
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Johnson & Phillips, 14, Union-ct., Old Broad-st.,London ; & Charlton, Kent 1, 14 
Wilson (J.) and Son, Vulcan Works, Johnstone, Scotland.. . . 29 
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CABLE ООМРАМІЕВ. ee k k H BH 31 to 89 
CABLE SUPPLIES. _ 
British Insulated Wire Co., Pres toon 40 
Callender’s Cable and Construction Oo., 90, Cannon-street, London, E. C.; 
and Erith Marshes, Kenne 3 7. 
Connolly Brothers, Blackley, Manchester—Agent: C. F. Quicke, 72, Fins- 
bury-pavement, London Oe. Pn 
Edison and Swan United Electric Light Oompany, Ediswan-buildings, 86-37, 
Queen-street, London, E. O., and Branches 
Elliott Brothers, 101, St. Martin’s-lane, C Cross Londo W.C.. 090 
Felten and Guillesume—8ole Agents: W. F. Dennis & Co., 28. Billiter-at., Е.С. 


General Electric Co.,69, 71 & 88, Queen Victoria-st., London, E.C.; & Salford.. 
Glover (W. т) & Co., Salford, Manchester; and 89 Victoria-st., London, S. W. 
Henley's (W. T.) Tel. Works Co.,27,Martin’s-lane,Lond.,E.C. ; and N. Wool 
Johnson and Phillips,14,Union-ct.,Old Broad-st., London; 4 Oharlton, Kent 1, 
London Electric Wire Co. ,Playhouse-yard, Golden-lane, London G 
Salmony (H. M.) and Co., 118-120, Charing Cross -road, London, W.C.. авй 
Siemens Bros, and Co., 12, Queen Anne's Gate, London; and Woolwich, Kent 
Société d'Exploitation des Cables Electriques, Cortaillod, Switzerland ...... 
Telegraph Maaufacturing Co., Helsby, near Warrington ; and 11, Queen. 
Victoria-street,London,E.C.; and LIverpooow % „ls 
CARBONS. 
Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, Е.С. ............ 
Brush Electrica lEngineering Uo, 49,Queen Victorta-street, London, E. 0. 
Carbon Syndicate, 89, Victoria-street, Westminster, 8. W. ................... 
Edison and Swan United Electric Light Company, Ediswan-buildings, 96-87, 
Queen-street, London, E. C., and Branches AH 
General Electric Co., 69,71 & 88, Queen Victoria-st.,London, E. C.; & Salford.. 
Johnson and Phillips, 14, Union-ct., Old Broad -st., London; & Chariton, Kent 1. 14 
Salmony (H. M.) and Co., 118 & 120, Charing Cross-road, London, W. C. 18 
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Siemens Bros. and Co., 123, Queen Anne’s-gate, London; and Woolwich, Kent 


CASINGS, 
Edison and Swan United Electric Light Company, Ediswan-bulldings, 86-87, 
Queen-street, London, E.C., and Branches ........ e 81 
General Electric Co., 69, 7 


CHEMICALS. 

Boor(G.) and Co., 1 and 2, Artillery-lane Bishopsgate-street Without, Е.С. 15 
CONDENSING PLANT. : 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 

S. W. Works: Erith, Kent᷑t᷑ . . 0 
Palsometer Engineering Co., Nine Elms Iron Works, London, 8.W. ... 2 
CRUCIBLES, PLUMBAGO. 
Carbon Syndicate, 89, Victoria-street, Westminster, 8, W.. S9 
Doulton and Co., Lambeth Pottery, London, 8.E. 25 
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JULIUS SAX & 00., Ltd., Electrical Engineers and 
' ELECTRIC LIGHT CONTRACTORS, EAGLE WORKS, COLD. 
HARBOUR LANE, CAMBERWELL, S. E. 
Established 1850, 


Specialities—Electrio Bells, Burglar Alarms, Fire Ala Watchmen’ 
Clocks and Fire Indicators combined, Water Ga ce, Billiard Markers, 
Eleotrio Vanee, Ligh Conduotors, Speaking ‘Tubes, Gas Lighters, 
y inva Testing an elegraph Instruments, Electrical Torpedo 

Automatic Call Bells for Fire Stations, &o., fixed at all Stations under the 

Board of Works. 
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H.M. Home Office, tractors to Н.М. Post Office апа War d 


Telephone No, 
LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 


|THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEEB” contains the latest and most 
authentic Information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession. 

RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage). 

INDIAN RATE, Yearly ... Rs.20 | ENGLISH RATE, Yearly ... 40s 
Published at 137, Canning St. CALCUTTA. 
LONDON OFFICE: 28, Victoria Street, Westminster, S.W. 


INDIGESTION, WIND, BILE, NAUSEA 
(= DYSPEPSIA + DEPRESSION - APPETITE x LASSITUDE). 


HALLOWEEN. 


A PURE AND HARMLESS CORDIAL, AND A SPLENDID PICK-M&-UP 
A BOON TO JADED WORKERS AND THINKERS. 


Of all Chemists, in Bottles, 1s, 14d., 2s. 91., and 4s. 6d.; or of the 


DYSPEPSIA CURE CO., 18, Eldan St., FINSBURY, E. C. 


WwW AUTOMATIC 

STANDARD SCREW 

COMPANY 
MAL 


If You Want to Buy, Hire 
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ENGINES, BOILERS, ОК ANY KIND OF MACHINERY. 


SEND SIX STAMPS FOR 
, 


MONTHLY 


Newport, Mon., 


THE BEST MEDIUM. 


MACHINERY REGISTER, 


The Largest Stock of Miscellaneous Machinery in the 


gdom, Ready for Prompt Delivery. 
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HOUSE’S 
WATERPROOF 


Life of Belt is Lost by Neglect. 
No Belt can 
A FREE TRIAL. 
HOUSE'S 


NE CAN APPLY ут, 
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LIVERPOOL. 


BELT-DRESSING. 


Slip. 
Write for Circular. 


ELECTRIC CEMENT CO., Ld. 


THE ELECTRICAL DEVELOPMENT AND FINANCE 


CORPORATION, LIMITED. 


CAPITAL а +e - £500,000. 
CHAIRMAN.—His Grace the DUKE OF NEWCASTLE. 
CONSULTING ENGINEER.—F. H. MEDHURST, B.Sc., M. I. E. E. 


ЗЭ, Victoria Street, Westminster, S. W. 


Telegraphic Address: UNIPOLAR LONDON." Telephone No. 8419. 


The objects of the Corporation are the development and financing 
approved Electrical and Industrial Undertakings of all kinds. 


of 


All communications should be sent to the SECRETARY at the above 


address. 
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Crompton & Co. ,Mansion House-buildings,London ,E.C.; and Chelmsford 12, = 
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General Electric Co., 69,71 & 88, Queen Victoria-st., London, E.C.; & Salford.. 


Johnson & Peer И, Union-ct.. Old Broad-st.,London ; & Charlton, Kent 1, n 


Laurence, Scott ап Co., Gothic Works, Norwich.. 6 %% %% 6826 028 09009020000€0.0 9 0 9.8 
CUT-OUTS. 
Dorman and Smith, Manchester; and 94, Charing Oroas - road, London, W. C. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches . eo 
Geners! Electric Co., 69, 71 & 88,QueenVictoria-st., London, B.O.; & Salford.. 
Laurence, Scott and Co., Gothic Works, Norwich ꝶã3k„l[ 
Salmony (Н. M.) & Co., 118 & 120, Charing ‘Oross-rd., London, W. CO. 
DISINFEOTANT: 
Sanitas Oo., Three Colts Lane, Bethnal Green, London ‚В. em em Qm an QD OD uo €D оо 
DYNAMO BRUSHES. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E.C., and Branches..... es . 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 
DYNAMO MANUFAOTURERS. 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, К.С... 
Chamberlain & Hookbam, New Bartholomew-street, Birmingham 
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Clarke, Chapman and Co. ,Gateshead-on-Tyne; and 50, Fenchurch-st.,London 10 


Crompton 
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Crypto Works Co., 29, Clerkenwell-road, London, R.C............ TP . 
Davy Electrical Construction Co., 15, Victoria-street, Westminster, B. W. 39 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
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Siemens Bros. & "Y. Queen Anne's-gate, London,8.W.; & Woolwich, Kent 6 
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Harburg India Rubber C. Co., F. Winter. 188, London Wall, Wood-st., London 12 
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ELEOTRIO BELLS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
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томан Manufacturing Co., Helsby, near Warrington ; and 11, Queen 
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Western Electric Со.,79, Coleman-street, London n. 0. 8 
ELECTRIC CRANES. 
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Da cal Construction Co., 15, Victoria-street, Westminster, 8. W. .. 89 
Basion, Anderson & Goolden, Broad Sanctuary-chmbrs, Broad Sanctuary,8 W. 40 
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Elec. Power Storage Co., 4, Gt. Winchester-st, London, E. O., and Millwall, T. 40 
Henley AGW. T. Tel. WorksCo.,27 ne, Gannon- st. London, A. Woolwich 1 
Johnson & Phillips, 14, Union - ct., Old Broad - st., London; & Charlton, Kent 1,14 
Laing, Wharton and Down, 82a, New Bond-street, London, W.. S .„ 9б 
Laurence, Scott and Co., Gothic Works Norwich 6 6 „„ 6% о 6 6% eee, 2 
Sax (Julius) and Co., Eagle Works, Coldharbour- lane, Camberwell, S.E. .... 9б 
Siemens Bros. & Co., 12, Queen Anne - gate, London, B. W.; & Woolwich, 6 
ELEOTRIO MINE EXPLODERS. 
Siemens Bros. & Co., 12, Queen Anne's-gate London, S. W.; & Woolwioh, Kent 
ELECTRIC MINING MACHINERY. 
aston, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
. ° Works: Erith K оооеоово зч ооооооев о отоо 425900000 евро сооз орреоооое 40 
Edison & Swan United Electric Light Company, Ediswan-buildings, 36-87 
Queen-street, London, E. C., and Branchen . BB 
General Electric Co., 60, 71 & 88, Queen Victoria-st., London, E. C., & Salford. 95 
ELEOTRIO TRAMWAY SUPPLIES. 
Blackwell, R., 89, Victoria-streot, Westminster, London. S.W. —.......... 14 
ENGINEERS and CONTRACTORS 
Blackwell, R., 89, Victoria-streot, Westminster, London, S. W.. „ 14 
Brush Electrical Engineerirg C>., 49, Queen Victoria-street, London, B. O. 83 
Chamberlain and Hookham, New Bartholomew street, Birmingham ........ 14 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W... . . 11 
Clarke, Chapman & Co., Newcastle-on- e, & 50, Fenchurch-st., London, E. C. 10 
Connolly Bros., Blackley, Manchester. London Agent: C. F, Quicke, 72 
Finsbury-pavement 8. 6 „%% „„ „ „ во 666 % % %%% „%% „% %%% %% % %r7Äcnmn . 9999999 5 6 %%% „„%üLꝗ = 
Crompton & Co., Mansion House-buildings, London, E.C., and Chelmsford. 12, 24 
Davy Elec Construction Company, 15, Victoria-st., Westminster, B, W.. 82 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
8.W. Works: Erith Kent 6 06 „„ „„ „ 6 6 6 666 „ „ o LE E „ „ „ „% "025992992059 6 „ 6 „ 0060 40 
Electrical Power Stor. G0., 4, Gt. Winchester-st. London, E.C. ; & Millwall, E. 40 
Henley's(W. T) Tel. Works Co., / 's-Ine,C«nnon ndon, XN. Woolwiob 1 
Johnson & ps, 14, Union - ot, Old Broad - st, London, E. C; & Charlton, Kent. 1, 14 
Laurence, Scott and Co., Gothic Works, Norwioon c 2 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E.C. ...... 18 
Pulsometer Engineering Oo., Nine Elms Iron Works, London, fl. W . 9 
Sax (Julius) and Co., Eagle Works, Ooldharbour-lane, Camberwell, 8. E.. 26 
Siemens Bros. & Co.,12, Queen Anne's-gate London B. W.; & Woolwich, Kent 6 
ENGINES. 
Brush Electrical E eering Oo., 49, Queen Viótoria-street, London, Е.О... 83 
Bumsted and Chandler, Cannock Chase Engine Worke, Hednesford, Staffs... 28 
Clarke, Ohapman & Оо. Gateshead-on-Tyne ; & 50, Fenchurch-st., London 10 
Croasley Bros., Openshaw Manchester; and 10, Bt. Bride-st, London, E. O.. 81 
Davey, Paxman E Co., Colchester; and 78, Queen Victoria-st.,London, К.б. 94 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
8.W. Works: Erith, Kent ve09979€e6(00996€080070€6954950€8002095209€9 .e—-»406290$(90€9€ 70.200099? 9090 40 
Ransomes, Sims & Jefferies, Ipswich; and 9, Gracechurch-st., London, К.О. 25 
Robey and Co., Globe Works, coln : and 79, Queen Victoria-st., B. O0. 4 
ENGINE PACKING. 
United Asbestos Company, Dock House, Billiter-street, London, B. C. 15 
EXPAMOION GHEETING AND RINGS. 
“аш” Asbestos Company, Dock House, Billiter-street,London, Б.О. wa. 15 
Moseley (D.) and Sons, Chapel Field Works, Ard Manchester = = = 17 
Mosses and ‚68-11, Ohiswell-street, London, R. 0. ?9 


FITTINGS FOR ELEOTRIO LIGHT. 
Orompton & Oo. 
Dorman and Smith 


N ee Manchester; and London and Gi 1 
Edison and Swan ЖК alldings 


eotrio Light Company, E , 86-87, 
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Mansion House- buildings, London, I. O., and Chelmsford 12, M 


Queen-street, London, E. ro, and Branches.. EM BE 
Evered and Co., 2735. | Drury. lane, London, W.C.;and Birmingham...... 8 
General Electric Co., 69, 71 & 88, Queen Viotorla-st., London, E.C. Se Halford. 95 
Jobnson & Phillips, 14 ; Union ot Old Broad-et, London; & Charlton, Kent. . I, 14 
Laing, Wharton and 24, New Bond-st., London, W. ..... езй кеа ка, 20 


Вайпопу (Н. M.) & Co., 115 Charing Cross- rd., London, W. CCCO0C. 
Telegraph Manufacturin « neni near Warrington ; and 11, 
Vi ctoria-st., London, Pu and Liverpool. 5256595 89 . 6ꝙ́ „„ 
Western Electric Co., 80, Coleman-street London, B.C. as os -. as a as es we ~s a 
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General Electrio Co., 60, 71 & 88, Queen Victoria-st., London, E. 0. 4A Salford 
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GAS LIGHTERS (ELEOTRI 
Ed san and Swan United Mo) celo 1 t Company, Ediswau- buildings, 86-87, 
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Qusen-street, London, E. O., and Beanche3 ........... ducc en he ОЎ 
ak e cora EMO Co., 69,71 & 88, QueenVictoria-st., London, K. d., ard 25 
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Moseley (D.) and Sons,Chapel Yield Work», Ardwick , 17 
INSTRUMENTS. 
Chamberlain and Hookham, New Bartholomew-street, Birmingham РЕЧТА 
Crompton апа Со.. Mansion House-buildings, London, E. C.: & Chelmsford 13, 24 
E lison and Swan United Electric eee Company, Ediswan-bulldings, 86-87, 
Qaeen-stroet, London, E. C., and Branches ... 88 
Hiliott Braet 101, 8t, Martin’ vane, bo dou. W. C.. 5 "T 
EKvered and Co. Drury-lane, London, W. G.; and B — À—— 
Evershed and Vignoles, Wood deld Works Harrow-rd., London, W. . 21 
General Electric з th паи Suess vini Viotoria-st., London, E.C.; &Salford. 25 
Hodges and Todd, 80-4 London, N.W. feces een 8 8 
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Nalder Brothers and Co.. 16, Red Lion-street, Clerkenwell, London, Сн woe 18 
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Paul, к. W., 44, Hatton-garden, and Gt. Saffron Hill, London, Е.С. ........ 20 
Pi 155 7 | fo О 
Bax ard, ju та Co,  KagisWorke, Colaharbourisne, Camberwell, B.E . ͥ 96 
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Ed'son and Swan, United Electric Light Company, Ediswan-buildings, 86-87, 
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Evered and Co., Jane, London, W. G.; and Birmingham 8 
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Henley's "T ‚Тт. Tel. №. Co., 27, ‘s-ln, Cannon-st.,Lon.,& N. Woolwich 1 
Joh uson . N Old Broad-st., London; & Oharlton, Kent 1, 14 
Siemens Bros. & Co., 12, Queen Anne's-gate, London; and Woolwioh, Kent, 
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LAMPO. 
Broekie-Pell Arc Lamp, 97, uson Mites etree’ London, E. ............ 11 
Brush Electrical Engineering Oo. че d Victoria- phils London, E.C. . 83 
Cossor, 67, Farringdon-road, London, C. eee .»6200^925000«002200€ 6 ов 2 
n and House-duil „London, R.C. ; ; & Chelmsfora 19, 94 
Crystal E'ectric Lamp Co, St. Stephen's Chmbrs, Tel ph-st, London, E. 28 
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Dorman and Smith, Manchester; and London and Gna Glasgow 3 
Edison and Swan United. Electric Light Co., Ediswan- А , 
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on, Berry & Co., 63, V NR ane 
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Bunbeam Lamp Co., Gateshead-on- Tyne; and — "o London, E.C. 14 
Western Electric Co. (Aro), 79, Coleman-street, London, S 0:0 кө эл сей 
PA ica cnd Bees United Electric Light Company, Ediswan dings, 
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MANUFACTURING ELECTRIOIANS. РАСИ 
Dorman and Smith, Salford, Manchester ; and London and Glasgow........ 27 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary 

8.W. Works: Erith, Kent........ 3 40 

Edison and Swan, United Electric Light Company, Eaiswan-buildings, 86-87, 
ueen-street, London, E. C., and Branches 83 
Aliott Brothers, 101, 8t. Martin' s-lane, London,W eeccccnoco eevee eeoee 925 7 
‚ 69, 71 & 06, Queen Vi fotoria-st., Ciondon, R. &. X Salford. 95 
Henley's (W. T. ) Tei. Works Co 27, Mart in's-lane, London, and N. Woolwich. 1 
Johnson & Phillips, ie, Union si Old 014 Broad-st., London ; & ent 1,14 
Laurence, Soott and ks Norwich... аа se = = | 2 
Nalder Brothers and Co., 16, Red N Olerkenwell, “London. R.C.... 18 
Вах (Julius) and Co., Esgl» Works, Cel lharbour-lane, Camberwell, S.E. .... 26 
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METERS Dee Torts 

lain and Hookham, New Bartholomew-street, Birmingham 14 

Gilson and ud Swan United Electric Light Company, Ediswan-buildings, 86-87 - 

Queen-street, on E. C., and Brauohe s. rero 

General Electrio Co., 69, 71 & 88, Чао Viotoria- at, London, E. C. j & Halford 25 
Johnson and 14, Union-ct., Old Broad -t. London; Kent 1, 14 
Laurence, Soott and Co., Gothic i Works, Norwich. 3 

MICA. —Banders, Wake & Co, 28., Great St. Helen’s, London, E. GW. 1% 
Wiggins(F.) & Sons, 10, Tower-hill, and 103 and 108, Minortes, London. B. . 25 

MICROPHONES. 

General Electric Co.,09,71 & 88,Queen Victoria-street,London,E.C.;& Salford 25 

MOTORS Electric). 

trical Engineeriag Co ‚ 49, Queen Victoria-street i Е,О Yi 
8 & Hookham, New Bartholomow-street, Birmingha 
Crompton & Co., Mansion House- Lon E. G.; & Chelmsford. 13, н 
дей Works Co., W, Clerkenwell-road, London, R. ...............-+++ 
Anderson & Goolden, Broad Sanctuary-chmbrs, Broad Sanctuary, 
S. W. Works: Erith, Kent 4 2 оо 
Edison & Swan United Electric Light ‘Com any, Ediswan Buildings, 86 & 
87, Queen-street, London, E. C., and Branches. . 3 2 56 м 


General Electric Co., 69 7 & 88, 3, Queen Victories. London, B. G.; & Seiford 
Holmes (J. Н.) & Co. 5 Soh 
Johnson & T4, Union-ct.,Old st. T nado 
Laurence, et Rod Go., Gothic Works, Norwich 3 
Bros. & Co., 12. Queen Anne . 8. W. and Woolwich 

POSITION. 

House's Electric . vk Co. 

United Asbestos Co., Dock 
OIL FILTERS. 

General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E.C.; & Salford 

Wells (A. С. C.) & Co., 99, Midland-road, St. Pancras, London; and Manchester 


Анте М 
otible Paint Co., 27, Cannon-street, London, B. 0. 
гаган AGENTS. 


aste os Andero & Goolden, Broad Sanctaary-chambers, Broad e 

S. W. пона: Erith, Kent ...... 
Pulsometer Engineering Co., Nine Elus Iron Works, "London, SW. css 
OAND BLAST APPARATUS. 
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.SOREWS, TERMINALS, Ko. 


Automatio Standard Sorew Co., Halifar ооооооосооо ос ооооотвоеодоо ое о 
Edison and Swan United Electric Light Company, buildings, 333537, 
CCC Mp 5 i 
pshire-street, orriano-aven Lon n „. .. . 
SOREW THREADG. ad : 


Lehmann Bros., 88 Hampshire-street, Torriano-avenue, London, N.W. . 
SHUNT-BOXES. 


В, W., 44, Hatton-garden, and Great Saffron-hill, London, B.C. 


@LATE 
Jones & In sham, Tu o: Slate Wo ks, G o»slo з, B.S.0., North Wales ....... 
SOOKETS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen- street, London, E. C., and Branches . . 65 
General Electric Co., 69,71 & 5 Victoria-st., London, E. O.; & Salford 


STONEWARE AND POROELA 
Bullers Limited, 82 and 
Doulton and Co., Lambe 

OUPPLIES FOR CABLE ӨНІРВ. 

Duncan, Wallet and С? 114, Fenchurch-street, eat p E.C. no os oo oo as a 
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Johnson & Philli 
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Dorman and Salford, Manch and Lo and Glasgow..... . 27 
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à orks: Erith, Kent 334 
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Nalder Bros. and Oo., 18. Red Lon - street, Clerkenwell, London, Б.О, ..— 18 
Nalder & Hilton, Bow, J yd Ор рута ЗИ 21 
“oo Bros. & Co., 12, Queen Anne's-gate, London, 8.W.; & Woolwich, 6 
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vement, London, %%% Rss qid quaa RA раса а эө m 23 
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ueen-street, London, E.C., and Branches 33 
еса Electric Оо.,@9, 71 4 & ie, 88, Queen Victoria-st., London, . ö.: & Salford . 95 
TELEPHO MES, 
Edison & Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London; cre and Branches..... JößV/[m 8 32 
General Electrio Co., 69 & 85, Queen Viotoria at., London, E.C. & Salford 35 
Telegraph ооа оа Co elsby, near Warrington, and 11, Queen . 
Victoria-street, London E. d.; and ver pool ега сез „P осоо оошо ооововов 9.8 1 
Western Electric Co., 79, Coleman каса Гао, БО. ä 
TELEGRAPH ENGINEERS. 
Elliott Brothers, 101, 8+. Martin’ dic London, W. C. . 6 % % %%% „% 7 
Henley о T. ipei . WorksCo., 27 's-lane, London,& N.Woolwioh 1 
Johnson & Union-ot., “Old Broad-st., Lond: don, Н.и Kent 1,14 
Sax (Julius) and С Cos Eagle Works, Coldharbour-lane, ces d e B 26 
Н oolwich 6 


Siemens Bros. & Co., 12, Queen Anne's Gate Lo won, S. W 
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Jules RICHARD | (шш sinas) ELECTRIC 


ә 
em Measuring nef: uments. M 0 TO h S DY N A M 0S 


iss AMMETERS, In Small Sizes. 
=| — VOLTMETERS, 
WATTMETERS 


ШО (SELF-RECORDING 
and INDICATING.) 


^ j Self-Reoording and 
B. other Instruments for 
х = | | all Soientiflo and 
, "T Industrial Purposes. 
"Ur: JOSEPH LEVI & rS pe cm 
97, Hatton Garden, LONDON. Е.С. 
Telegraphic Address: Leviathan London." Formerly 40, Furnival St., Holborn. 


ron DRIVING ALL KINDS ОР MACHINERY, 
FOR ELECTRO-PLATING, CHARGING, LIGHTING, 


EXPERIMENTAL PURPOSES, 
ELECTRIC FANS FOR SHIPS’ CABINS, &c. 


THE CRYPTO WORKS co., Ltd., 


Manufacture 
29, CLERKENWELL ROAD, LONDON. 


Telegrams: '*COMMUTATOR LONDON.” 


VULCANITE. 


ite Sg Apes TR INTE C. CO. 


| 


NOSSESRMCHEI 


‚138, LONDON. WALL. “WOOD STREET, Е.С. 
68.69.70 & 71 


CHISWELL S™LONDONEC| EBONITE. 
mwan PURE GARBON 


Leclanche Plates, 


ES In Stock and Made to А Design. 
E ACCUMULATOR CASES 
2 , BATTERY BOXES, &c. 


ud 2. up TO ORDER ON SHORTEST NOTICE 


7. г. & G. HARRIS, 


Battery Plates, 
TIMBER MERCHANTS AND MOULDING MANUFACTURERS, ча Crucibles. 
YARDS fa ‚ WILSON STREET, FINSBURY, 


s Gist sis ARE OESS ge) хонзон, | CARBON SYNDICATE, La. ®® rosis акем, a. 
шеке ые бы кы Ones aa ad ЕВ а ааа дуч: Davi 


LEAD CCVERED CABLES. 


IMPROVED HYDRAULIC MACHINERY 
ENCASING ALL KINDS OF ELECTRICAL CONDUCTORS WITH LEAD. 


Prices and all Information on Application to 


JOHN WILSON & SON, W2:S22" JOHNSTONE, SCOTLAND. 
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CAUTION. 


We learn that statements have been made to the effect 
that it is the intention of the Proprietors of“ The 
Electrician " Eloctrical Trades’ Directory and 
Handbook to cease the issue of that publication. 


A REWARD of £10 


will be paid for information leading to the conviction of 
the person or persons who have given eurreney to this false 
Statement. 

The well-known .Blue-Book will be issued as usual at the 
end of January next, and there i is not the remotest probability 
of its discontinuance. 

The success achieved by this work is extremely gratifying 
to all concerned in the heavy work of its compilation and 
arenen. | GEO. TUCKER, Publisher. 


1, 2 and 8, Salisbury-court, Fleet-street, London. 


— —  ——— — 


Price IS., post free ls. за. Annual ‘Subscription, 128. ed. post free, abroad ids. 


“THE ENGINEERING MAGAZINE:” 


An American Monthly Periodical, having an extensive sale and containing popularly-written critical articles on Electrical Engineering and Social 
. Subjects by lea din g writers. 
Tus ENGINEERING Maaaztne is profusely illustrated and forms a handsome six-monthly volume. A complete Index to the Contents of the 
Magazine from the Commencement will be forwarded post free on request. 


European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd., 


SALISBURY COURT. FLEET STREET, LONDON., E. Q. 


Classified Index to Electrical Trades.— Continued. 
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Queen-street. London, E.C., and Branches 32 87, Queen-stroet, London, E. C., aud d Branches е 82 
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further modifications which are novel, we believe, as regards 
the arrangement of the field coils, but the reversing pole at 
the neutral point appears to be a mere modification of Prof. 
Ryan’s invention. Doubtless the lead can be fixed, and 
gparkless collections secured for all loads by means of the 
reversing pole; but the reason for placing the field-coils as 
suggested is not very apparent. Mr. SwirH says that the 
magnetism generated by a field-coil cannot be shifted 
forward further than the width of the coil." He there- 
fore proposes to wind the field-coils from the neutral line 
backwards to the edge of the next pole-piece, as shown in 
his sketch in our last issue; and he claims that the flux, as 
& whole, will then pass from the pole-piece through the arma- 
ture core without distortion—a claim with which we cannot 
quite agree. The objects kept in view in the design appear to 
be to reduce the reluctance of the air-gap to a minimum, to 
oppose as much reluctance as possible to the magnetomotive 
force due to the armature turns, and to make the field-magnet 
leakage coefficient as small as possible. 

After the discussion on Mr. Moxrpey’s recent Paper, and the 
very divergent explanations of his results which were offered 
by leading designers, and the fact that Mr. MonpEv merely 
stated the case, and carefully refrained from explanations, 
we hesitate to commit ourselves to a decided opinion on this 
the latest modification in dynamo design. It is quite possible 
that Mr. Ssntx’s conclusions are sound although his arguments 
are scarcely convincing. The construction and working of 
a single reasonable-sized machine would, however, soon set us 
all right. 


THE CARBON CELL. 


Our readers will remember that some litile time ago Dr. 
Borchers published an account of a cell designed to produce 
electrical energy directly from the oxidation of carbon used in 
the form of its gaseous compounds, notably carbon monoxide. 
The original idea was to supply CO and air to indifferent 
electrodes immersed in a solution of cuprous chloride. This 
substance, having the property of reacting with both oxygen 
and carbon monoxide, was chosen to bring about the oxidation 
of the carbon monoxide in such а manner as to produce elec- 
trical energy instead of heat. The cell thus contrived was the 
object of severe criticism, and various experimenters carried 
out tests which tended to show that the current which was 
undoubtedly obtained was derived from the dissolution of 
copper used as an electrode, and was not due to the oxidation 
of carbon monoxide. Dr. Borchers defended his bantling, 
but the weight of artillery was against him, and finally he 
retreated in fairly good order, promising to fight again another 
day. 

A1 the annual general meeting of the German Electro- 
chemical Society, which was recently held at Munich, Dr. 
Borchers redeemed his promise by returning to the charge, and 
describing in a long Paper various experiments which he had 
made to determine whether carbon monoxide could be oxidised 
in an electrolytic cell with the production of current. His 
work may be briefly described and its meaning succinctly 
considered. In the cell which Dr. Borchers previously devised 
(see The Electrician, Vol. XXXIV,, p. 189, November 80, 
1894) а glass vessel was divided into three compartments by 
two glass diaphragms reaching nearly but not quite to 
the bottom. In the middle compartment was a carbon 
electrode, and in the two outer were copper electrodes. 
Air was supplied to the carbon and carbon monoxide 
to the copper. In this arrangement the two materials from 
which the current was to be produced were kept mechanically 
separate. Dr. Borchers now contends that his critics ехрет1- 
mented with cells having porous partitions, and that thus 
they failed to obtain the complete separation of the active 
substances which he considers essential for the working of the 
cell, We may say at once that this appears to us to be untenable. 


The method of separation is only a matter of convenience, 
and the precise method, though doubtless of influence on the 
ease of working the cell, can have nothing to do with the 
principle on which it acts. Dr. Borchers’ contention may be 
dismissed as a mere preliminary skirmish not intended to be 
taken seriously—something like one of those legal subtleties 
with which an advocate endeavours to get his opponent ruled 
out of court at the onset, and which he himself knows full well 
to be so unlikely to succeed that he has carefully prepared to 
fight on the merits of the case if the technical objection be 
overruled. Putting this aside then, we find Dr. Borchers 
recalling the statement made by his critics to the effect that 
the current from his cell was produced by the dissolution of 
copper and not by the oxidation of carbon monoxide. He still 
denies this in the roundest terms and proceeds to try to make his 
position good. His first efforts were directed towards devising 
an apparatus in which the opportunity of absorption and con- 
sumption of carbon monoxide and oxygen should be greater 
than in the original cell. He makes a sort of guarded admission 
at this point to the effect that without such special contrivance 
his opponents’ conclusions from their own experiments might 
be just. Electrodes in the form of the drum of a wet gas- 
meter, or arranged so as to be exposed to a continually 
renewed stream of gas blown in through a fine jet, 
and ipso facto causing the electrolyte to circulate, were 
tried with qualified success. The difficulty was that whereas 
good contact of liquid, gas and electrode was secured, agitation 
of the liquid and intermingling of the solutions at the two 
electrodes could not be prevented. That separation of the two 
is desirable may be conceded without endorsing the pretension 
that those of Dr. Borchers’ critics who used porous partitions 
instead of impervious but incomplete septa were disregarding 
the conditions necessary for success. A further effort to keep 
the liquids separate by the use of a gelatinous medium, е.у., 
colloidal silica, was also ineffective, the internal resistance of 
the cell becoming inconveniently high. Next an intermediate 
electrode-cum-diaphragm of mercury, employed as in the 
Castner-Kellner process, was tried. This proved to be a failure, 
but is recorded as suggesting a means whereby the energy of 
two gases known to be capable of combination may be utilised 
for the production of electrical energy. Thus the Н and Cl, 
which will one day (so it is said) be the burdensome bye- 
products of that colossal electrolytic alkali industry which we 
are yet to see, may be turned to account by introduction into 
some metallic solution which will be reduced by one and 
oxidised|by the other, the two solutions in which the changes 
occur being separated by a mobile mercury layer. This is a 
pretty little industrial dream, such as Dr. Borchers is apt to 
indulge in. As far as we know, no metal commercially avail- 
able is reduced from its solution by hydrogen, and even if such 
metal were forthcoming it 18 somewhat premature to arrange 
for the disposal of chlorine as a troublesome bye-product of 
the electrolytic manufacture of alkali when in the present 
state of affairs electrolytic soda and bleach have barely reached 
the dignified status of market products. 

To go straight to the point, all this kind of thing is very 
interesting and ingenious, but it has remarkably little to do 
with the controversy, nor does it in the least rehabilitate Dr. 
Borchers’ position in the eyes of those who regard him as an 
unconvincing experimentalist fatally sanguine in his theoretical 
views, and easily led astray by apparent confirmations of pre- 
conceived ideas. That this dictum is not unduly severe is 
sufficiently evident from a single paragraph of Dr. Borchers’ 
Paper. He says that in experimenting with an apparatus 
such as has been sketched above, in which the compartments 
containing the electrolytes were separated by a mercury layer, 
he used an ammoniacal solution of cuprous chloride, and 
began to pass in coal gas without placing the electrode in the 
other vessel. In consequence, the whole of the interior of the 
compartment in a short time became covered with metallic 
copper." On placing the electrode (which in this case was 
one of lead peroxide) in position and closing the circuit, the 
* copper" disappeared, passing into the mercury layer and 
thénce into the solution in the other compartment. Not a 
rag of evidence is adduced to show that the precipitate first 
formed was metallic copper. No proof is brought forward to 
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show that the mercury contained and conveyed copper, or that 
copper was transferred to the other compartment. It is 
improbable that coal gas will reduce any copper from ammo- 
niacal cuprous chloride; but it is certain that if it contains 
acetylene, as it commonly does, it will precipitate cuprous 
acetylide, which is red and sufficiently like metallic copper to 
deceive the unwary. The whole statement is intrinsically 
improbable and needs the strictest proof; the onus of proof 
lies entirely with the maker of a statement of this kind, and 
not with his critics. The argumentative method of an experi- 
menter who cannot see this, or wilfully ignores it, is completely 
unsatisfactory. 

Continuing our narrative of Dr. Borchers’ experiments, we 
find next that he tried manganese dioxide as a carrier of the 
oxygen, instead of bringing it as gas in contact with the 
electrode and electrolyte. The manganese dioxide was used 
in the form of Weldon mud, and this required the use of a 
porous partition against which our author has only just 
finished fulminating. But behold in this case all evils 
vanish because ‘‘at the place of contact of the two liquids 
in the diaphragm a precipitate forms which is insoluble, but 


pervious to the passage of ions, and hinders commingling . 


of the two liquids." Of the nature of this accommodating 
precipitate not a word. The apparatus used in the experi- 
ments with Weldon mud as an oxidising agent is shown in 
the following figures: A lead or iron vessel, K, contains the 
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Weldon mud, and in it is suspended a porous cell D, in which 
is а solution of cuprous chloride. A is a carbon electrode 
immersed in this solution, and the vessel K serves as the 
other electrode. Carbon monoxide or coal gas is supplied to 
the porous cell, and air is blown into the outer vessel contain- 
ing the Weldon mud. The cross-section of the apparatus, 
shown in the second figure, makes the arrangement clear. 
The aération of the Weldon mud may be discontinuous, in 
which case when the cell ceases to give current the porous 
cell may be lifted out, a little more lime added to the Weldon 
mud (which normally contains a certain amount) and air 
blown through. 

Details of the output of cells of this type are given in the 
form of tables. Thus, using in the porous compartment a 
solution containing 80 grammes of cuprous chloride, 100 
grammes of salammoniac, 50 grammes of sulphuric acid, made 
up with water to a volume of 500c.c., and in the outer com- 
partment Weldon mud as aforesaid, a voltage of 0:61 volt 
апа a current of 0-01 ampere were observed with an external 
resistance of 100 ohms, апа a voltage of 0-07 volt and a cur- 
current of 0:42 ampere with an external resistance of 0:5 ohm. 
The measurements are evidently rough, but suffice to show 
that the arrangement described acts as a feeble source of 
electrical energy. 

The question of interest, which remains to be examined, is the 
source of the energy. The whole fabric of Dr. Borchers’ preter- 
sions tumbles to the ground unless he can show that the energy 
is produced by the electrolytic oxidation of carbon monoxide. 


His critics will be careful to pin him to that, and will allow no 
side issue to distract them. Let us see how he endeavours to 
make good his claim. First come several series of measurements 
of the output of cells containing oxidisable solutions other 
than cuprous chloride. The output in each of these is much 
smaller than with cuprous chloride. The deduction is that 
the higher value of the cuprous chloride is due to the fact 
that it dissolves carbon monoxide, whilst the other solutions 
donot. The argument is as roundabout, clumsy and illogical 
as it well can be, and may be dismissed as not only worthless 
but as tending to obscure the main issue. Next it is shown 
that the output of electrical energy resulting from the com- 
bination and mutual neutralisation of the acid and alkaline 
solutions in the two compartments of the cell is negligibly 
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small. Then it is shown that if the cuprous chloride solution 
be replaced by dilute sulphuric acid in the porous cell, oxygen 
is evolved at an electrode of indifferent material, e.g., platinum. 
It is urged from this that the carbon monoxide is oxidised at 
the same point when in the presence of its solvent, cuprous 
chloride. Dr. Borchers omits all reference to the much greater 
probability that it is the cuprous chloride which is oxidised, 
and publishes no analyses of the electrolyte before and after 
the production of the current, which, if properly carried out, 
would go far towards settling the whole matter. Finally 
comes a sort of experimentum crucis, which might just as well 
have been made at the beginning. The apparatus shown in 
Fig. 9 was used. The cell was similar to that already 
described, and it was supplied with coal gas freed from CO, 
by passage through the apparatus R filled with caustic soda, 
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and then through the wash-bottle B containing baryta-water, 
which is to show by its remaining clear that the purifi- 
cation has been effective. C and D on the farther side of 
the cell are also wash-bottles containing baryta-water to 
detect CO, produced by the oxidation of CO in the cell. 
Making the experiment in this way, the baryta-water in C and 
D became turbid, showing that CO, was formed in the cell, 
but the quantity of barium carbonate produced was far smaller 
than corresponded with the percentage of carbon monoxide in 
the coal gas or (we presume) with the output of electrical 
energy. Dr. Borchers states that no oxidation of the cuprous 
chloride solution took place, but the reason for the faith that 
is in him is not given. He also detected oxalic acid as a 
product of the action of the coal gas on the electrolyte, but no 
quantitative results are given and no step is. taken to show 
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that there is any causal relation whatever between the 
oxidation of carbon monoxide and the production of electrical 
energy. Atthe end of his Paper Dr. Borchers announces that 
the examination of his cell will be undertaken by Dr. Nernst, 
pleading lack of time to continue it himself. 

Thus ends one of the most inconclusive and unsatisfactory 
dissertations which it has been our lot to digest. When Dr. 
Borchers made his earlier communication the improbability of 
his results was clearly pointed out; then he retired to 
substantiate them. Now he comes forward with a mass of 
irrelevant matter, and totally fails to make good his position. 
His method of experiment is crude, his logic is faulty and his 
faculty for leaping to unwarranted conclusions almost feminine. 
We are well content that the investigation should pass out of 
his hands. Now, possibly, we may get accurate data and 
reasonable deductions. 


PROF. A. R. FORSYTH’S ADDRESS TO SECTION A. 


One of the most important events of the t year, connected 
with the affairs of this Section, has been the reception by the 
Prime Minister, Lord Salisbury, of a deputation to represent the 
need for the establishment of a National Physical Laboratory to 
carry out investigations of certain definite types. Such institutions 
exist in France and Germany, and have proved of the highest use- 
fulness in a field of work that includes the wide range from pure 
research to the most direct applications of science to industry. The 
desire for such an institution in England has long been felt, and as 
far back as 1891 Prof. Oliver Lodge, when presiding over our 
Section at the Cardiff meeting, argued in its favour. It has 
freguently been discussed since that date, particularly in 1895, when 
Sir Douglas Galton dealt with it so ably in his presidential address 
at Ipswich, and also in a communication to our Section. The subject 
was then formally referred to a committee of physicists, who, at 
last year's meeting in Liverpool, presenting a report containing a 
working scheme for developing the Kew Observatory into an insti- 
tution of the desired character. The recommendations of the report 
were approved by a unanimous vote of this Section ; and were sub- 
sequently adopted by the Association. Thereupon a joint committee, 
representing the various scientific bodies throughout the United 
Kingdom interested in the matter, was constituted to furtherthe plan: 
in ea wn to urge upon the Government the establishment of 
such a laboratory, and, if possible, to obtain from them the funds 
which are a preliminary necessity for that purpose. It was a depu- 
tation from this joint committee which, headed by Lord Lister, 
waited upon the Prime Minister on February 16th last. His reply 
to the deputation was manifestly sympathetic with the request ; 
there is consequently reasonable ground for supposing that the 
Government will take the matter into their favourable consideration. 

After having said, by way of preface, thus much upon the chief 
event of the past year arising partly from our direct action, I wish 
to turn to the main line of my address, and to ask, for a brief time, 
your attention and your consideration for the subject of pure 
mathematics. If, remembering the brilliant address made at the 
Montreal meeting, you regret that Lord Kelvin is not again now 
occupying this ко ; or if, remembering the interest aroused 
by Prof. J. J. Thomson’s address last year, you regret that the 
fascinating tale then opened is not being resumed by some one with 
imagination enough and knowledge enough to continue it, I can, 
not unselfishly, share your regret. 

It appears, however, from the practice of the Council and the 
General Committee, to be their policy that mathematicians belong- 
ing to the extreme right (if the phrase may be used) shall from time 
to time be nominated to the presidency of the Section. It is, I 
think, the case that this Section has always had assigned to it the 
subjects of Mathematics and Physics. In their development, pure 
mathematics has continued to be associated with applied mathe- 
matics, and applied mathematics with physics. So far as I know, 
there is no substantial reason why any change should be made, and 
so far as I have been able to observe, there is a strong consensus of 
opinion that no change by way of separation need be tried. Wide 
as is the range of our discussions, distracting as is the occasional 
variety in the matter of the Papers we receive, the complexity of 
our Section, if in any respect a disadvantage, does not appreciabl 
discount the advantages it otherwise secures. Specialisation in a 
our subjects has become almost a necessity for progress; but 
excessive obedience need not be paid to that necessity. On the one 
hand, there will be danger of imperfect appreciation if a subject is 
80 completely restricted to a few specialists that it is ignored by all 
but them ; and, on the other hand, there will be danger of unsound 
growth if subject and thinkers alike become isolated, and cease to 
take an active interest in the methods, the processes and the results 


other than those which directly concern them. Accordingly, I 
think that our group of sciences, which form a continuous range, 
are better united than divided. 

Aristotle declared that it is unbecoming to praise the gods. 
Observing his canon, I shall eay nothing as to the wisdom and the 
justice of our Executive in sometimes selecting a pure mathe- 
matician to preside over this Section. I shall only appeal to your 
indulgence in accepting the opportunity they have thus given me 
of speaking more specially about my own subject. 


I make this appeal the more earnestly, for two particular reasons. 
One of these is based upon the conflicting views, popularly held 
and sometimes summarily expressed, about the subject and those 
who are addicted to it. It is true that the day has gone by when 
it is necessary to give serious consideration to attacks upon 
mathematical studies, and particularly upon analysis, such as were 
made by the metaphysician Hamilton: attacks no longer thought 
worthy of any answer. Feelings of hostility, if ever they were 
widely held, have given way to other feelings, which in the mildest 
form suggest toleration and acquiescence, and in the most extreme 
form suggest solemn respect and distant wonder. By common 
consent we are allowed without reproach to pursue our aims; 
though those aims sometimes attract but little sympathy. It is 
not so long since, during one of the meetings of the Association, 
one of the leading English newspapers briefly described a sitting 
of this Section in the words, ‘Saturday morning was devoted 
to pure mathematics, and so there was nothing of any general 
interest’; stil such toleration is better than undisguised and ill- 
informed hostility. But the attitude of respect, I might almost 
say of reverence, is even more trying: we mathematicians are 
supposed to be of a different mould, to live far up the heights 
above the driving gales of controversy, breathing a rarer intellectual 
atmosphere, serene in impenetrable calm. It is difficult for us to 
maintain the gravity of demeanour proper to such superior persons; 
and perhaps it is best to confess at once that we are of the earth, 
earthy, that we have our differenoes of opinion and of judgment, 
and that we can even commit the Machiavelian crime of making 
blunders. 

The other of my reasons for claiming your indulgence is of a 
graver character, and consists in the difficulty of framing general 
explanations about the subject. The fact is that mathematics do 
notlend themselves readily to general exposition. Clifford, it is 
true, could lecture and enchant his audience; and yet even his 
lectures ranged about the threshold of the temple of mathematical 
knowledge, and made no attempt to reveal the shrines in the sanc- 
tuary. The explanation of this initial difficulty is, however, at 
hand. Our vocabulary is highly technical, perhaps as technical 
as is that of moral philosophers : and yet even the technicality of а 
vocabulary can be circumvented by prolixity of statement. But 
the ideas and the subject-matter in any branch of our study, when 
even only moderately developed, are so abstract as to demand an 
almost intolerable prolixity of statement if an attempt is made to 
popularise them. Moreover, of the many results obtained, there are 
few that appeal to an unprofessionalsympathy. Adamscould discover 
a new planet by subjecting observations made of the known planets 
to the most profound calculations ; and the world, not over curious 
about the process, could appreciate the significant result. But such 
instances are rare ; for the most part, our particular results must 
remain somewhat intangible, somewhat incomprehensible to those 
who dwell resolutely and completely outside the range of mathe- 
matical knowledge. 

What then am I to de? It would be pleasant to me, though it 
might not prove satisfying to you, to discourse of the present state 
of one branch or of several branches of mathematics, and particu- 
larly to indicate what seem to be lines of possible and probable 
growth in the future. Instead of pursuing this course, I shall kee 
my remarks of а general character as far as possible, and sh 
attempt, not merely to describe briefly some of the relations of 

ure mathematics to other branches of science, but also to make a 

ld claim that the unrestricted cultivation of pure mathematics is 
desirable iu itself and for its own sake. Some should like to 
believe many— who are here will concede this claim to the fullest 
extent and without reservation ; but I doubt whether this is so in 
general And yet the claim is one which needs to be made before 
an En Шү audience. For it is a curious fact that, 
although the United Kingdom has possessed some of the very 
greatest of pure mathematicians in the second half of this century, 
the subject has there received but a scant share of attention as 


compared with that which it has found in France, in Germany, in 


Italy, in Sweden and Norway, or in the United States. I am not 
oblivious of the magnificent contributions to other parts of our 
science made alike by British leaders and British followers ; their 
fame is known to the world. But apathy rather than attention has 
been the characteristic feature of our attitude towards pure mathe- 
matics ; and it seems to me a misfortuno, alike for the intellectual 
activity of the nation and for the progress of the subject, that 
English thought has had relatively so small an influence upon its 
vast modern developments, | | 
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Now it is not enough for my purpose to be told that the British 
Association includes all science in its scope, and consequently 
includes pure mathematics. A statement thus made might be 
framed in a spirit of mere sufferance ; what I wish to secure is a 
recognition of the subject as one which, being full of life and over- 
flowing with a power of growth, is worthy of the most absorbing 
devotion. The most cursory examination of the opinions of scien- 
tific men leads at once to the conclusion that there are two views 
of the subject, both accurate so far as they go, both inadequate 
whether alone or combined, which to some extent explain, if they do 
not justify, what may be called the English attitude in the past. 
Let me deal with these in succession. 


Опе of these estimates has been framed by what is called the 
practical man ; he regards the subject as a machine which is to pro- 
vide him with tables, as far as tables can be calculated ; and with 
the simplest formule and the most direct rules, whenever tables 
cannot be calculated. Results, not methods, are his want; 
it is sufficient for him that an authoritative statement as to & result 
shall be made ; all else is ignored. And for what is beyond, in 
the shape of work that does nothing to meet his special wants, or 
of the processes that have led to the results he uses, he cares little 
or nothing. In fact, he would regard mathematics as a collection 
of formul» and an aggregate of processes to grind out numerical 
results ; whatever else there is in it may be vain and is useless. 
In his view, it is to be the drudge of the practical sciences. 


Now it is undoubtedly an advantage in any case that labour 
should be saved and time economised ; and where this cau be done, 
either by means of calculations made once for all or by processes 
that lead to results admitting simple formulation, any mathema- 
tician will be glad, particularly if his own work should lead to some 
such issue. But he should not be expected to consider that his 
science has thus fulfilled its highest purpose ; and perhaps he is not 
unreasonable if, when he says that such results are but a very 
small part, and not the most interesting part, of his science, he 
should claim a higher regard for the whole of it. Indeed, I rather 
suspect that some change is coming; the practical man himself is 
changing. The developments in the training for a profession, for 
example, that of an engineer, and the demands that arise in the 
practice of the profession, are such as to force gradually a complete 
change of view. When I look into the text books that he uses it 
seems to me a necessity that an engineer should now a 
mathematical skill and knowledge in some directions which, not во 
very long since, could not freely be found among the professional 
mathematicians themselves. And as this change is gradually 
effected, perhaps the practical man will gradually change his esti- 
mate of the scope of mathematical science. 

I pass from the practical men to some of the natural philosophers. 
Many of them, though certainly far from all of them, expound 
what they consider proper and economical limits to the develop- 
ment of pure mathematics, Their wisdom’ gives varied reasons; it 
speaks in tones of varied appreciation ; but there can be no doubt 
as to its significance and its meaning. Their aim is to make 
pure mathematics, not indeed the drudge, but the handmaid of the 
sciences. The demand requires examination and deserves respect- 
ful consideration. There is no question of giving or withholding 
help in furthering, in every possible fashion and with every possible 
facility, the progress of natural philosophy ; there is no room for 
difference upon that matter. Tho difference arises when the 
cpinion is expressed or the advice is tendered that the activity of 
mathematicians and all their investigations should be consciously 
limited, and directed solely and supremely to the assistance and 
the furtherance of natural philosophy. 

, One group of physicists, adopting a distinctly aggressive attitude 
in imposing limits so as to secure prudence in the pursuit of pure 
mathematics, regard the subject as useful solely for arriving at 
results connected with one or other of the branches of natural 
philosophy ; they entertain an honest dislike, not merely to investi- 
gations that do not tend to such results, but to the desirability of 
carrying out such investigations; and some of them have used 
highly flavoured rhetoric in expressing their dislike. It would be 
easy—but unconvincing—to suggest that, with due modifications in 
statement, they might find themselves faced with the necessity of 
defending some of their own researches againat attacks as honestly 
delivered by men absorbed in purely practical work. But such a 
suggestion is no reply, for it does not in the least touch the question 
at issue ; and I prefer to meet their contention with a direct negative. 

By way of illustration let me take a special instance : it is not 
selected as being easier to confute than any other, but because it 
was put in the forefront by one of the vigorous advocates of the 
contention under discussion—a man of the highest scientific dis- 
tinction in his day. He wrote: Measured [by the utility of the 
power they give] partial differential equations are very useful, and 
therefore stand very high [in the range of pure mathematics] as 
far as the second order. They apply to that point in the most 
important way to the great problems of nature, and are worthy of the 
most careful study. Beyond that order they apply to nothing." This 
laststatement it may be remarked, isinaccurate ; for partial differential 
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equations, of an order higher than thesécond, occur—to give merely a 
few examples—in investigations as to the action of magnetism on 
polarised light, in researches on the vibrations of thick plates or 
of curved bars, in the discussion of such hydrodynamical questions 
as the motion of a cylinder in fluid or the damping of air waves 
owing to viscosity. 

Putting this aside, what is more important is the consideration of 
tho partial differential equations of the second order that are found 
actually to occur in the investigations. Each case as it arises is 
discussed solely in connection with its particular problem ; one or 
two methods are given, more or less in the form of rules; if these 
methods fail, the attempt at solution subsides. The result is a 
collection of isolated processes, about as unsatisfactory a collection 
as is the chapter labelled ‘‘Theory of Numbers” in many text- 
books on algebra, when it is supposed to represent that great branch 
of knowledge. Moreover, this method suffers from the additional 
disadvantage of suggesting little or no information about equations 
of higher orders. But when the equations are considered, not each 
by itself but as ranged undera whole system, then the investigation 
of the full theory places these processes in their proper position, 
gives them a meaning which superficially they do not exhibit, 
and indicates the way in which each solution satisfies the 
general conditions of existence of a solution. For the full 
theory of partial differential equations of the second order in, say, 
two independent variables establishes the conditions of existence of 
a solution, the limitations upon the conditions which make that 
solution unique, the range of variation within which that solution 
exists, the modes of obtaining expressions for it when it can be 
expressed in a finite form, and an expression for the solution when 
it cannot be expressed in a finite form. Of course the actual 
derivation of the solution of particular equations is dependent upon 
analytical skill, as is always the case in any piece of calculating 
work ; but the general theory indicates the possibilities and the 
limitations which determine the kind of solution to be expected. 
But not only does the general theory effect much by way of 
co-ordinating isolated processes—and in doing so lead to new 
results—but it give simportant indications for dealing with equations 
of higher orders, and it establishes certain theorems about them 
merely by simple generalisations. 


In fact, the special case quoted is one more instance, added to 
the many instances that have occurred in the past, in which the 
utilitarian bias in the progress of knowledge is neither the best 
stimulus nor in the long-run the most effective guide towards securing 
results. It may be—it frequently is—at first the only guide 
possible, and for a time it continues the best guide, but it does not 
remain so for ever. It would be superflous, after Cayley’s address 
in 1883, to show how branches of mathematical physics, thus begun 
and developed, have added to knowledge in their own direction ; 
they have suggested, they have even created, most fascinating 
branches of pure mathematics, which, when developed, have some- 
times proved of reciprocal advantage to the source from which they 
sprang. But for proper and useful development they must be 
free from the restrictions which the sterner group of natural 
philosophers would lay upon them. 

Now I come to another group of natural philosophers who will 
unreservedly grant my contention thus far ; who will yield a ready 
interest to our aims and our ideas, but who consider that the 
possibility of applying our results in the domain of physical science 
should regulate, or at least guide, advance in our work. Some of 
these entertain this view because they think that possibility of 
early application is, in the last resource, the real test of useful 
development ; some, because they fear that the profusion of Papers 
annually published and the bewildering specialisation in each 
branch, are without purpose, and may ultimately lead to isolation 
or separation of whole sections of mathematics from the general 
progress of science. The danger arising from excess of activity 
seems to me unreal ; at any rate there are not signs of it at home 
at the present day, and I would gladly see more workers at pure 
mathematics, though not of course at the expense of attention 

aid to any other branch. But for results that are trivial, for 
investigations that have no place in organic growth and develop- 
ment, or in illustration and elucidation, surely the natural end is 
that they soon subside into mere tricks of ‘‘curious pleasure or 
ingenious pain.” However numerous they may be, they do not 
possess intrinsic influence sufficient to cause evil consequences, and 
any attempt at repression will, if successful, inevitably and unwisely 
repress much moie. 
ore attention must be paid to the suggestion that mathema- 
ticians should be guided in their investigations by the possibility of 
practical issues. That they are so guided to a great extent is 
manifest from many of the Papers written in that spirit ; that they 
cannot accept practical issues as the sole guide would seem suffi- 
ciently justified by the consideration that practical issues widen 
from year to year and cannot be foreseen in the absence of a divining 
spirit. Moreover, if such a principle were adopted, many an inves- 
tigation undertaken at the time for its intrinsic interest would be 
cast on one side unconsidered, because it does not satisfy an exter! 
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nal test that really has nothing to do with the case, and may change 
its form of application from time to time. 

To emphasise this opinion that mathematicians would be unwise 
to accept practical issues as the sole guide or the chief guide in the 
current of their investigations, it may be sufficient to recall a few 
instances from history in which the purely mathematical discovory 
preceded the practical application and was not an elucidation or an 
explanation of observed phenomena. The fundamental properties 
of conic sections were known to the Greeks in the fourth and third 
centuries before the Christian era; but they remained unused for 
a couple of thousand years, until Kepler and Newton found in 
them the solution of the universe. Need l do more than mention 
the discovery of the planet Neptune by Adams and Leverrier, in 
which the intricate analysis used had not been elaborated for such 
particular applications? Again, it was by the use of refined 
analytical and geometrical reasoning upon the properties of the 
wave-surface that Sir W. R. Hamilton inferred the existence of 
conical refraction which, down to the time when he made his 
inference, had been ** unsupported by any facts observed, and was 
even opposed to all the analogies derived from experience." 


It may be said that these are time-honoured illustrations, апа 
that objections are not entertained as regards the past, but fears 
are.entertained as regards the present and the future. Very well; 
let me take one more instance, by choosing a subject in which the 

urely mathematical interest is deemed supreme, the theory of 
unctions of a complex variable. That, at least, is a theory in pure 
mathematics, initiated in that region and developed in that region ; 
it is built up in scores of Papers, and its plau certainly has not 
been, and is not now, dominated or 1 by considerations of 
applicability to natural phenomena. Yet what has turned out to 
be its relation to practical issues? The investigations of Lagrange 
and others upon the construction of maps appear as а portion of 
the general property of conformal representation; which is merely 
the general geometrical method of regarding functional relations 
in that theory. Again, the interesting and important investigations 
upon discontinuous two-dimensional fluid motion in hydrodynamics, 
made in the last twenty years, can all be, and now are all, I believe, 
deduced from similar considerations by interpreting functional 
relations between complex variables. In the dynamics of a rotating 
heavy body, the only substantial extension of our knowledge made 
since the time of Lagrange has accrued from associating the general 
properties of functions with the discussion of the equations of 
motion. Further, under the title of conjugate functions, the 
theory has been applied to various questions in electrostatics, par- 
ticularly in connection with condensers and electrometers. And, 
lastly, in the domain of physical astronomy, some of the most 
conspicuous advances made in the last few years have been achieved 
by introducing into the discussion the ideas, the principles, the 
methods and the results of the theory of functions. It is un- 
necessary to speak in detail of this last matter, for I can refer you 
to Dr. W. G. Hill's interesting Presidential Address to the 
American Mathematical Society in 1895 ; but without doubt the 
refined and extremely difficult work of Poincaré and others in 
physical astronomy has been possible only by the use of the most 
elaborate developments of some pure mathematical subjects, 
developments which were made without a thought of such 
applications. 

Now it is true that much of the theory of functions is as yet 
devoid of explicit application to definite physical subjects ; it may 
be that these latest applications exhaust the possibilities in that 
direction for any immediate future ; and it is also true that whole 
regions of other theories remain similarly unapplied. Opinion and 
divination as to the future would be as vain as they are unneces- 
sary ; but my contention does not need to be supported by specu- 
lative hopes or uninformed prophecy. 

If in the range of human endeavour after sound knowledge there 
is one subject that needs to be practical, it surely is Medicine. Yet 
in the field of medicine it has been found that branches such as 
biology and pathology must be studied for themselves and be 
developed by themselves with the single aim of increasing know- 
ledge ; and it is then that they can be best applied to the conduct 
of living processes. So also in the pursuit of mathematics, the path 
of practical utility is too narrow and irregular, not always leading 
far. The witness of history shows that, in the field of natural 
philosophy, mathematics will furnish more effective assistance if, 
in its systematic development, its course can freely pass beyond the 
ever-shifting domain of use and application. 

What I have said thus far has dealt with considerations arising 
from the outside. I have tried to show that, in order to secure the 
greatest benefit for those practical or pure sciences which use mathe- 
matical results or methods, а deeper source of possible advantage 
can be obtained by developing the subject independently than by 
keeping the attention fixed chiefly upon the applications that may 
be made. Even if no more were said, it might be conceded that 
the unrestricted study of mathematics would thereby be justified. 
But there is another side to this discussion, and it is my wish now 
to speak very briefly from the point of view of the subject itself, 


regarded as à branch of knowledge worthy of attention iu and for 
itself, steadily growing and full of increasing vitality. Unless some 
account be taken of this position, an adequate estimate of the sub- 
ject cannot be framed ; in fact, nearly the greater part of it will 
thus be omitted from consideration. For it is not too much to 
say that, while many of the most important developments have 
not been brought into practical application, yet they are as truly 
real contributions to human knowledge as are the disinterested 
developments of any other of the branches included in the scope of 
pure science. | 

It will readily be conceded for the present purpose that know- 
ledge is good in and by itself, and that the pursuit of pure knowledge 
is an occupation worthy of the greatest efforts which the human 
intellect can make. A refusal to concede so much would, in effect, 
be a condemnation of one of the cherished ideals of our racy. But 
the mere pursuit or the mere assiduous accumulation of knowledge 
is not the chief object ; the chief object is to possess it sifted and 
rationalised : in fact, organised into truth. To achieve this end, 
instruments are requisite that may deal with the respective well- 
defined groups of knowledge, and for one particular group we use 
the various sciences. There is no doubt that, in this sense, mathe- 
matics is a great instrument ; there remains for consideration the 
decision as to its range and function—are they such as to constitute 
it an independent science, or do they assign it a position in some 
other science ? | 


I do not know of any canonical aggregate of teats which a subject. 
should satisfy before it is entitled to a separate establishment ; but, 
in the absence of a recognised aggregate some important tests can 
be assigned which are necessary, and may, perhaps, be sufficient. 
A subject must be concerned with a range of ideas forming a class 
distinct from all other classes ; it must deal with them in such a 
way that new ideas of the same kind can be associated and assimi- 
lated ; and it should derive a growing vigour from a growing increase 
of its range. For its progress it must possess methods as varied 
as its range, acquiring and constructing new processes in its growth ; 
and new methods on any grand scale should supersede the older ones, 
so that increase of ideas and introduction of new principles should 
lead both to simplification and to increase of working power within 
the subject. As a sign of its vitality it must ever be adding to 
knowledge and producing new results, even though within its own 
range it propound some questions that have no answer and other 
questions that for a time defy solution ; aud results already achieved 
should be an intrinsic stimulus to further development in the 
extension of knowledge. Lastly, at least among this list, let me 
quote Sylvester’s words: ‘‘It must unceasingly call forth. the 
faculties of observation and comparison; one of its principal 
methods must be induction; it must have frequent recourse to 
experimental trial and verification, and it must afford a boundless 
scope for the highest efforts of imagination and invention.” Ido 
not add as a test that it must immediately be capable of practical 
application to something ou'side its own range, though of course 
its processes may be also transferable to other subjects, or in part 
derivable from them. All these tests are satisfied by pure mathe- 
matics : it can be claimed without hesitation or exaggeratiun that 
they are satisfied with ample generosity. A complete proof of this 
declaration would force me to trespass long upon your time, and 
во Í propose to illustrate it by references to only two or three 
branches. | 

First, I would refer to the general theory of invariants and 
covariants. The fundamental object of that theory is the investi- 
gation and the classification of all dependent functions which 
conserve their form unaitered in spite of certain general trans-. 
formations effected in the functions upon which they depend. 
Originally it began as the observation of a mere analytical property 
of a particular expression, interesting enough in itself, but abso- 
lutely isolated. This then suggested the inverse question: 
What is the general law of existence of such functions if they 
exist as more than mere casual and isolated occurrences ? and how 
can they all be determined ? The answer to these questions led to 
the construction of the algebraical theory of invariants for linear 
transformations, and subsequently to the establishment of covarian- 
tive forms in all their classes. Next came the question of deter- 
mining what is practically the range of their existence ; that is, is 
there a complete finite system of such functions in each particular 
case? and if there is, how is it composed, when in a form that 
ought to admit of no further reduction ? These questions, indeed, 
are not yet fully answered. While all this development of the 
theory of invariants was made upon these lines, without thought of 
application to other subjects, it was soon clear that it would modify 
them greatly. It has invaded the domain of geometry, and has 
almost recreated the analytical theory ; but it has done more {һап 
this, for the investigations of Cayley have required a full recon- 
sideration of the very foundations of geometry. It has exercised a 
profound influence upon the theory of algebraical equations ; it has 
made its way into the theory of differential equations ; and the 
generalisation of its ideas is opening out new regions of the most 
advanced and profound functional analysis. Апа, so far from its 
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course being completed, its questions fully answered, or its interest 
extinct, there is no reason to suppose that a term can be assigned 
to its growth and its influence. 

As one reference has already been made to the theory of functions 
of a complex variable, in regard to some of the ways in which it is 
providing new methods in applied mathematics, I shall deal with 
it quite briefly now. The theory was, in effect, founded by Cauchy ; 
but, outside his own investigations, it at first made slow and hesi- 
tating progress. At the present day, its fundamental ideas may be 
said almost to govern most departments of the analysis of con- 
tinuous quantity. On many of them it has shed a completely new 
light ; it has educed relations between them before unknown. It 
may be doubted whether any subject is at the present day so richly 
endowed with variety of method and fertility of resource ; its 
activity is prodigious, and no less remarkable than its activity is its 
freshness. Allthis development and increase of knowledge are due 
to the fact that we face at once the difficulty which even the school- 
boy meets in dealing with quadratic . when he obtains 
** impossible " roots; instead of taking the wily x as our subject of 
operation, we take the still wilier x+y,/—1 for that purpose, and 
the result is a transfiguration of analysis. 

In passing, let me mention one other contribution which this 
theory has made to knowledge lying somewhat outside our track. 
During the rigorous revision to which the foundations of the theory 
have been subject in its re-establishment by Weierstrass, new ideas 
as regards number and continuity have been introduced. With 
him and with others influenced by him, there has thence sprung а 
new theory of higher arithmetic, and with its growth much has 
concurrently been effected in the elucidation of the general notions 
of number and quantity. I have already pointed out that the 
foundations of geometry have had to be re-considered on account 
of results finding their origin in the theory of invariants and 
covariants. It thus appears to be the fact that, as with Plato, or 
Descartes, or Leibnitz, or Kant, the activity of pure mathematics 
is again lending some assistance to the better comprehension of 
those notions of time, space, number, quantity, which underlie a 
philosophical conception of the universe. 

The theory of groups furnishes another illustration in the same 
direction. It was begun as a theory to develop the general laws 
that govern operations of substitution and transformation of 
elements in expreesions that involve а number of quantities : it 
soon revolutionised the theory of equations. Wider ideas succes- 
sively introduced have led to successive extensions of the original 
foundation, and new it deals with groups of operations of all kinds, 
finite and infinite, discrete and continuous, with far-reaching and 
fruitful applications over practically the whole of our domain. 

So one subject after another might be considered, all leading to 
the same conclusion. I might cite the theory of numbers, which 
has attracted so many of the keenest intellects among men and has 
grown to be one of the most beautiful and wonderful theories 
among the many in the wide range of pure mathematics ; or without 
entering upon the question whether geometry is & pure or an 
applied science, I might review its growth alike in its projective, 
its descriptive, its analytical and its numerative divisions ; or I 
might trace the influence of the idea of continuity in binding to- 
gether subjects so diverse as arithmetic, geometry and functionality. 
What has been said already may, however, suffice to give some 
slight indication of the vast and ever-widening extent of pure 
mathematics. No less than in any other science knowledge gathers 
force as it grows, and each new step once attained becomes the 
starting-point for steady advance in further exploration. Mathe- 
matics is one of the oldest of the sciences; it is also one of the 
most active, for its strength is the vigour of perpetual youth. 

In conclusion, a few words are due to the personal losses caused 
since our last meeting. It is but little more than two years since 
Cayley passed away ; his life had been full of work, unhasting and 
unresting in the almost placid course of his great mental strength. 
While Cayley was yet alive, one name used to be coupled with his, 
when referenoe was made to English pure mathematics ; the two 
great men were regarded as Eagland's not unworthy contribution 
to the exploration of the most abstract of the sciences. These 
fellow workers, diverse in temperament, in genious, in method, were 
bound by a friendship that was ended only by death. And now 
Sylvester, too, has gone; full of years and honours; though he 
lived long, he lived young ; and he was happily active until practi- 
cally the very end. Overflowing with an exuberant vitality alike 
in thought and work, he preserved through life the somewhat rare 
faculty of instilling his enthusiasm into others. Among his many 
great qualities, not the least forcible were his vivid imagination, his 
eager spirit, and his abundant eloquence. When he spoke aud 
wrote of his investigations, or of the subject to which the greater 
part of his thinking life had been devoted, he did it with the 
fascination of conviction; and at times—for instance, in his 
presidential address to this Section at Exeter in 1869—he became 
во with the sense of the high mission of mathematics that 
his utterances had the wae note of the prophet and the seer. 

One other name must be singled out as claiming the passing 


tribute of our homage, for, in February last, the illustrious and 
venerable Weierstrass died. He was unconnected with our Associa- 
tion ; but science is wider than our body, and we can recognise and 
salute a master of marvellous influence and unchallenged eminence. 
Thus, even to mention no others, pure mathematics has in a brief 

period lost three of the very greatest of its pioneers and con- 
structors who have ever lived. We know their genius: and the 
5 of thought, though poorer by their loss, is richer by their 
work. 

Tho’ much is taken, much abides, and tho’ 

We are not now that strength which in old days 

Moved earth and heaven ; that which we are, we аге: 

One equal temper of heroic hearts, 

Made weak by time and fate, but strong in will 

To strive, to seek, to find, and not to yield. 
Knowledge cannot halt though her heroes fall: the example ot 
their life-long devotion to her progress, and the memory of their 
achievements, can inspire us, and, if need be, can stimulate us in 
realising the purpose for which we are banded together as an Asso- 
ciation—the advancement of science. 


SECOND REPORT OF THE B.A. COMMITTEE ON 
SMALL SCREW GAUGES. 


At the meeting in Liverpool in 1896, your Committee reported 
that sufficiently accurate gauges of the British Association screw 
threads were not generally procurable. They described methods 
of exactly measuring male threads, and proposed a form of ga 
for male threads which they anticipated could be more accurately 
produced and more easily verified than the forms in common use. 
In continuation of this course they have been in correspondence 
with some of the principal tool-makers in England and America, 
with a view to procuring accurate gauges of the different screw 
threads of the British Association system constructed on the lines 
indicated in their last report. The Pratt and Whitney Company 
of Hartford, Connecticut, had already begun to construct tools for 
these threads when the Secretary of the Committee wrote to them, 
and are giving close attention to their accurate production. The 
Company have kindly promised to communicate with the Committee 
as soon as the work is sufficiently advanced to allow them to make 
proposals for the supply of the gauges, and the Committee ho 
that exact gauges will soon be obtainable from this source. In the 
meantime they ask to be reappointed, with a grant of £20, including 
the £10 granted Jast year but not drawn. 


LORD KELVIN ON THE FUTURE OF NIAGARA 
FALLS. 


Our Niagara Falls correspondent sends us the following 
account of an interview he had with Lord Kelvin on the 
occasion of a visit to Niagara on his way to Toronto. Lord 
Kelvin's previous visit to Niagara was in 1876, one-and- 
twenty years ago :— 


“ You were originally inclined to believe that power could be transmitted 
much more economically by some new appliance rather than by shafting !" 

“Yes, at the fiftieth annual meeting of the British Association in 
York I gave estimates of appliances by which power could be transmitted 
from Niagara Falls to a distance of 300 miles by single wire; but instead 
of а single wire 500 miles long, the calculation would be applied to trans- 
mit 150 miles by wire and return, insulated metallic circuit, and I showed 
that it was only a question of the voltage used what would be the loss of 
energy in the wire. I gave an estimate of transmission with 80,000 volts, 
and I think about 20 per cent. would be lost on the way. A voltage of 
80,000 would be possible, but neither then nor now would I advise the 
adoption of so high a voltage as that. There would be no difficulty in 
using 20,000 volts for transmission to a distance of 20 miles, and a fairly 
economical transmission to a distance of 40 miles, Forty miles could be 
realised, but most probably it would be much better for the factories to 
come to the power, or to come within 10 miles of the power, than to 
transmit to a great distance.” 

“ You think the future of Niagara Falls is more assured by this power 
development than by auything else? 

“Yes. I think we already see the beginning of what is destined to 
grow into а great industrial district around Ni Falls, witbin 10 or 20 
miles of Niagara, both on the Uuited States side and on the Canadian side, 
I do not prophecy anything, but I anticipate industry will advance on 
both sides of the border, and that the power of Niagara will be teken 
advantage of to any extent we may imagine. 

“ I have witnessed with great interest the advancement made by the 
Cataract Construction Company with the project of using 120,000 n.»., 
and the actual realisation of a large part of the project. Also the prospect 
in the near future of 50,000 н.р. being actually generated by 10 turbines, 
and transmitted to distances from five to 20 miles, it may be farther and 
to shorter distances," 
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“These units of power are what you recommended to the International 
Niagara Commission? It was decided by the Commission that 5,000 нр. 
would be a possible amount of power to be transmitted!“ 

* Т was Chairman of the Commission invited by the Cataract Construc- 
sion Company to meet in London and consider the project. That Com- 
mission decided, or concluded, that 5,000 н.р. unit for development of the 
power by a single turbine was practicable, although the greatest amount 
of horse-power given by a single turbine before that was only 1,500 н.р, 
From this it will be seen that the Cataract Construction Company and 
the Commission had the courage to make a very great step in advance of 
anything that had been done before. Still this was only looking into the 
future, and the Commission left the development to the Cataract Con- 
struction Company after considering plans that had been given them by 
many of the greatest constructors of turbines and of electrical machinery. 
After carefully consideriog what could be done either by electricity or 
compressed air or by hydraulic pressure for transmitting power, the 
Commission strongly recommended the choice of electrical transmission in 
preference to any other known or conceivable method. They did not 
express any opinion as to the nature of the electrical current which should 
be used, as they believed at that time that the state of the art was one of 
transition. It might be in the future turned one way or the other, and 
no one could project exactly what could be developed. 

* The Cataract Construction Company has carried out the project left 
in their hands, and has taken advantage of great developments in electrical 
engineering which have grown up since the sittings of the Commissions. 
In the result, as we now have it in the power-house of the Niagara Falls 
Power Company and in the several factories, chiefly at present electro- 


Lord Kelvin. 


n. Dr. and Mrs. Bottomley. 
Dr. Coleman Sellars. 


Lady Kelvi 
Mr. W. B. Rankine. 


chemical, which have sprung up around it within the last four years; in 
the electric supply of the tramways between Niagara Falle and Buffalo on 
the one side and Lewiston on the other; and in the local lighting of 
Niagara Falla we already have a splendid instalment of the work projected 
and now in progress for utilising the great natural power of the place. 

“Positively, I have been intensely interested in all that I have seen here 
during the last three days, апа I can scarcely find words adequate to 
express the great admiration which I feel for the inventiveness, the scien- 
tific care in design and the skill in execution which I have witnessed in the 
power house and in some of the factories supplied by it. These results, 
&nd the smooth and uninterrupted success in the actual working during 
the two years which have passed since the first of the dynamos commenced 
running in August, 1895, are largely due to the hearty and harmonious 
co-operation of the great electrical construction companies and their 
generous rivalry in assisting tbe scientific staffs of the Cataract Construc- 
tion Company and the Niagara Falls Power Company. 

“The originators of the work so far carried out and now in progress 
hold concessions for the development of 450,000 н.р. from the Niagara 
river. Idonot myself believe any such limit will bind the use of this 
great natural gift, and I look forward to the time when tbe whole water 
from Lake Erie will find its way to the lower level of Lake Ontario 
through machinery doing more good for the world than that great benefit 
which we now possess in the contemplation of the splendid scene which we 
have presented before us at the present time by the waterfall of Niagara. 
I wish T could think it possible that I could live to see this grand develop- 
ment,” 

A well-known gentleman who was present and heard Lord Kelvin’s 
words, stated that it might be well for him to insert a saving. clause in 


that statement, the gentleman having in mind the past unnecessary 
alarm about the beauty of the Falls being impaired by power development, 
but Lord Kelvin said : 

“No, I donot hope that our children's children will ever see the Niagara 
cataract.” 

“I may add,“ continued he, if it is not irrelevant to the questions you 
have put to me, that I look forward to a revival of both life and prosperity 
in the Highlands of Scotland, and the present Crofters being succeeded 
by a happy, industrial population, occupied largely in manufactories, to be 
rendered possible by the utilisation of all the water-power of the country. 
The people there say, to do away with the Falls of Foyer is to supersede 
an industrious people for the porters and guides of tourists. It seems to 
me a happy thought that the poor people of the country will be indus- 
trious artisans, rather than mere guides and assistants to tourists.” 


The group shows Lord Kelvin, Lady Kelvin, Dr. Coleman 
Sellars, Mr. William В. Rankine and Dr. and Mrs. J. Т. 
Bottomley. 


ON THE PHENOMENON OF THE ELECTRIC ARC.* 
BY ANDRE BLONDEL, 


It is well known that there isa very large difference of potential, 
amounting as a general rule to at least 25 volts, between the two 
carbons of an electric arc. This difference of potential u increases 
somewhat rapidly as the arc lengthens, following the nearly straight 
law first enunciated by Edlund! in 1867 [(). . u ab] to which 
Mrs. Ayrton has lately? given a more accurate and satisfactory 
shape. The greater part of the fall of potential takes place at the 
passage from the positive crater, at least so far as we can make out 
by measuring the potential difference between the positive carbon 
and a carbon rod plunged into the arc close to the surface of the 
crater. There are two possible explanations of this great difference 
of potential between the carbons. 

irst Hypothesis.— The current encounters a high resistance, 
especially as it passes from the solid to the gaseous carbon ; hence 
the great fall of potential. Thermo-electro phenomena, if there be 
any, are negligible as compared with the potential difference we 
are concerned with, so that the arc, whatever ite exact nature, is 
* equivalent " to a simple resistance. i 

Second Hypothesis.—The arc is the seat of a very big counter elec- 
tromotive force, almost independent of the current, and due either to 
a thermo-electric effect at the contact of the carbons and the arc or to 
a polarisation of the electrodes. This ів tantamount toan assumption 
that the arc is an electrolytic phenomenon in which for instance 
incandescent oxide of carbon is electrolysed. The resistance of the 
arc proper has but little to do with the effect under discussion, 

Calling R or R’ the resistance of the arc, and E the hypothetical 
counter electromotive force, we get on the first assumption (2) u= 
RI, and in the second (3)...w=E+R’I. 

The second hypothesis, i.e., the existence of a counter electro- 
motive force of polarisation is at the present moment almost uni- 
versally admitted as a convenient explanation of the constant or 
almost constant term of equation 1. То support the hypothesis 
Edlund's? experiment is invoked, to which his opponents Luggin‘ 
Lecher* and Stenger® have not been able to oppose an opposite 
one of a sufficiently convincing nature—also the more recent experi- 
ments of Von Lang’ and of Arons,? who only last year decided 
that there existed an electromotive force of nearly 20 volts. 

* From the Journal de Physique. | 

1 EDLUND, Pogg. Ann., 131, p. 556, 1867; 155, p. 555, 1868; 154, pp. 
250, 337, 1868 ; 139, p. 353, 1870; Wied. Ann, 15, p. 514, 1882. See also 
Phil. Mag., 1st Series, 36, p. 358, 1868 ; Ann. de Chim. et de Phys., 4th 
Series, 3, p. 450, 1867. Edlund's formula has also been used by FROHLICH, 
k. T. z., 1883, p. 150; Рескевт, Zeit für Elektrot, 188b, p. 111; Оррахвовм, 
Kol. fiir Elektrot, 1887, p. 655 ; Cross and SHEPARD, Proc. Am. Ac. Sc., 
1836, р. 227; S. P. Тномрвом, Journ. Soc. Arts, 1896. 

з The Electrician, 1895-96. See also M. Hess’ analysis in l’Eclairage Élec- 
trique, October 17, 1896, p.112. Mrs. Ayrton gave for the first time a straight 
line law, taking into account, for homogeneous carbons, all the old as well 
as all the new experiments. Calling the current I, « the potential differ- 
ence between the electrodes, P the power, I the length of the arc, a, b, c, d 
four constants depending on the nature and diameter of the carbons, this 
experimental law is P = (a + bl)I + (c + dl), whence we get u =а + Б + (c - dÜ/I 
(The Electrician, July 25, 1895]. The term a+c/I represents the counter- 
electromotive force. 

з EDLUND, loc. cit. 

4 Luaarn, Wien. Ber., 98, p. 1,198, 1889. As observed by Stenger the 
negative result obtained by this investigator may have been merely due 
to the too long interval between the extinction of the arc and the measure- 
ment of the electromotive force. . 

5 LECHER, Wied. Ann., 55, р. 609, 1888. The method employed by this 
gentleman was wanting in sensitiveness. It depended on the demagnetisa- 
tion of а dynamo ; never an instantaneous affair. TA 

€SrTENGER, Wied. Ann., 45, p. 33, 1892. Stenger's method, which is only 
that of Lecher improved, does not afford sufficient instantaneity to be likely 
to give good results ; moreover, his results were contradicted by those of 
Arons (Loc. cit.). 

7 Von Lana, Wien. Ber., II., 91, p. 814, 1885. ; II., 95, p. 84, 1887, 

8 ARONS, Wied. Ann., 30, p. 95, 1887 ; 57, p. 185, 1896. | 
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As a matter of fact none of these experiments were carried out : 


with sufficient rigourousness to allow one to draw a conclusion one 
way or the other. A priori it seems to me that for the following 
reasons the only possible hypothesis is the first one. | 

I. We may urge оп one hand the improbability of the existence 
in the arc of an electromotive force ten times as great as that of the 
most powerful electrochemical couples—and the same applies with 
even greater force to thermo-electric couples—and on the other 
hand we may insist on the impossibility—an impossibility demon- 
strated by the beautiful investigation of M. Blondlot—of main- 
taining polarisation between two electrodes in the presence of 
incandescent gases.° 

II. Secondly, I gave an indirect proof in my investigation of the 
alternate current arc.) The shape of the periodic curves of current 
and terminal P.D. show that the resistance of the arc varies with 


during the passage of the tongue a. If there existed, therefore, an 
electromotive force or ordinary polarisation, it would have betrayed 
itself by produciog а permanent and easily-observed deflection of 
the galvanometer. | 

А battery, p, usually a single cell, interposed in the galvanometer 
circuit, first one way and then the other, enabled us to estimate 
the value of this electromotive force and satisfy ourselves as to the 
sensitiveness of the method ; it was only necessary to take two 
readings of the deflections obtained with the battery plus the arc, 
and to compare them with that given by the arc alone. 

Finally, we substituted the resistance R, taking the same current 
at the same voltage, for the arc itself, and then carried out the 
same series of measurements as on the lamp, and were thus able to 
discover in what the two phenomena differed. 

These experiments were carried out under the most diverse con- 


| 
| 
| 
the current, and that in general the current falls to zero at the | ditions, with long arcs and short, silent ones and whistling, with 
same time or a little later than the P.D. If there were a counter | carbons far apart and sticking, with solid carbons S or cored car- 
E.M.F. analogous to the counter electromotive forces of polarisa- | bons C, and the results presented no other difference than such as 
tion in electrolytes it would involve a /ead. The only kind of | would arise from experimental errors. The speed of rotation 
polarisation one can imagine under these circumstances would be a | of the commutator was also varied within wide limits without 
larisation produced and disappearing instantaneously, and vary- | causing any appreciable difference. It may be remarked, however, 
ing directly with the current. If such exist it does not differ from | that a speed of the order previously mentioned, or even a higher 
а. resistance from the point of view of the apparent effects it gives | one, is necessary if one desire to ob:ain steady arcs and steady 
rise to. galvanometer deflections. 
III. Finally I will complete my demonstration by giving the The following table is à summary of a few of the series of figures 
results of direct experiment, carried out on new lines.!! obtained. The deflections are in millimetres on the transparent 
My method consists in periodically interrupting, at very short | scale, the zero being adjusted each time :— 
intervals and for very short periods, the circuit of an arc fed with | ——— — — ———— — ——— — — — | 
continuous current, and during each interruption connecting the Е Arc. | Resistance. 
two carbons to a galvanometer. These operations were carried out | | = ттс ! ашны I Mur 
by the revolving commutator shown in the figure, which also shows © & Nature Galv. Deflections Galv. Deflections 
the circuits and general arrangements. The commutator T driven | g g o о N 1 RE ie an „ 
by a oontinuous- current oonstaut- speed motor consists of an ebonite F Vols, Are Are P. Tota, | Resist. e 
core on which there are two copper rings b and b'. One of these, 12 | °S alone. | plus cell. 7 alone. bell 
b, is broader than the other. Phe ring b also has a piece cut out of T MY 
it, and in this indentation there is a tongue a forming part of the orere | + g + = 
ring b’ and two copper insulated plates c and с’. All these separate 10 S 5 35 7 70 -78 5 345 | 0 715-75 
2 8 S 8 25 1 75 728 | 277 |-95 66 -83 
3/8 S 10 18 | 0 75 -7310 18 l-4 -78 
42 8 S 8 18 |-55 75 — 75 8 18 -8 67 -82 
5 8 S 11 4 | 13 80 -7j | 4 | 05 76 -733 
6 C S 7 20 1 75 -73| 7 20 1 76 74 
7 C S 7:5! 20 2 71 -74 75 20 -3 71 75 
8 C S 8 18 -5 70 —78˙8 177 |-6 68 79 
9,S S 8 19 -1 |725 -77| 825 175 | 12 755 73 
юсв 6 29 25 70 -75 6 29 | 25 77 74 
On examining the table we see that the deflections produced by 
2°25 volts (the electromotive force of the single accumulator cell p) 
when placed in circuit with the arc arevery large compared with those 
produced by the arc alone ; these latter, as well as the differences 
between the two differently-directed deflections which are of the 
parts are separated by strips of mica, and the brushes themselves are | 8&me order, follow no systematic law and are within the limits of 
also insulated from their holders by ebonite, so that the insulation | experimental error.“ 
resistance between any two of the brushes resting on the commu- n any case the highest value which one can with any propriety 
tator and between each brush and earth always exceeded 5 megohms. assign to the counter electromotive force of the arc, assuming it to 
This commutator revolved at a speed of about 40 revolutions a | be constant cannot be more than 5/70x2:26—0'16 volts, and not 
second. The piece cut out of the ring b was about lth of the | 20 to 30 volts, as generally supposed. 
circumference. The arc lamp was fed by the battery B giving If, however, people prefer to assume a polarisation, the polarising 
about 70 volts. The current traversed successively the steadying | Capacity corresponding to the effect observed must have a value з: 
resistance 8, and the commutator between М and Р across the ring | equal at the most to that, which, supposing the discharge to take place 
b, then the lamps E F and the switch C. At every revolution the | regularly in the space of 1/600th of a second, would give the same 
circuit was broken during 1/5 x 1/40=1/200 of a second by the deflection as the counter electromotive force of 0°16 volt acting 
passage of the indentation beneath the brush P, the spark being through the resistance of 3,673 ohms. Hence we have the equation 
taken on the insulated plate c. These interruptions were very brief 20ххх1-5 . 3676 
and followed very close on one another. The arc was perfectly —600 " о 16° 
stable, and could not be distinguished from an ordinary соп- iru 
tinuous-current arc. 1 | 
The arc having settled down to work, q and r were connected so | Ox, æ < 0:324 microfarads. 
that the arc was short-circuited by the galvanometer G, which was Now, if we allow the crater a surface of about 0:8 sq. cm., the 
fairly sensitive, during the passage of the tongue a under the | capacity works out at 0'04 microfarad per square centimetre, that 
brush P (about gjgth of a second). Thanks to this arrangement | is to say, about 400 times less than the lowest capacity known for 
there was no reason to fear the influence of cooling on the physical liquid electrolytes, which is not very probable. 
condition of the arc during its extinction!, nor, consequently, 
7777!!! ¶ꝶ„ꝗq.t CE RI MIC INCID т 14 It may be observed that faulty insulation would only introduce errors 
A more recent investigation of Pringsheim (Wied. Ann. 55, p. 507, | favourable to the counter-electromotive force idea, since, as shown in the 
1895) tenda, however, to contradict this. figure, any defect in the insulation of the commutator or galvanometer gives 
Soc. Francaise de Phys, Aug., 1892; Chicago Congress, 1893; La | rise to a current flowing from left to right, that is to say, in the direction of 
Lumiere Electrique, Sept., 1895, p. 612, completed in L'/ndustrie Elec- | the one, which would be produced by a counter electromotive force in the arc. 
п ме, Aug., 1895, The Electrician, Vol. XXXII., p. 161, Dec. 15, 1893. In fact а defect in the insulation would give an easily-measured deflection 
This work was done in colloboration with M. Latheule at the | on cutting the arc circuit at c, and one which would disappear upon 
Laboratoire Central d' Électricité. closing the switch C. This deflection, using the pressure at the terminals 
This galvanometer was a differential Deprez-D'Arsonval, one circuit | of the arc, was very small, three to five divisions, for instance, in 
of which was short-circuited to obtain a steady spot. The circuit used experiments 5, 9, 10, and 5 to 10 in the others. As to the insulation 
had a resistance of 128 9 ohms, to which was added an inductionless | between the terminals E and F, including the voltmeter, it was never 
resistance, which made the total 5.676 ohms. The resistance of the arc is | less than 500,000 ohms; the resistance at this point, moreover, only 
negligible In comparison. ‚_. played the part of a constant shunt оп the galvanometer and could not 
| 1 It was because this condition was not fulfilled that no previous | alter the readings. | 
investigator solved the question. 15 Т am indebted for this objection to the kindness of М. Bouty. 
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. Again, when the arc was replaced by a non- induotive metallic 
resistance arranged to reproduce identical conditions of current and 
terminal voltage, the deflections were nearly exactly the same as 
those obtained with the arc, and which are such as would be 
obtained were Ohm’s law obeyed. This complete identity, which 
persists even when the number of cells in the battery p is varied, 
constitutes my proof of the assertion made just now that the arc 
is equivalent to a resistance. 
Conclusions. 

It seems to me that these experiments definitively show that the 
electric arc behaves sensibly, like а resistance, and possesses, in the 
ordinary acceptation of the term, no counter-electromotive force 
comparable to the observed difference of potential!?; it is not due, 
therefore, to an electrolytic phenomenon. With the accuracy ob- 
tained we may assert that if there be a residual electromotive force, 
due to thermo-electric causes, for example, it cannot exceed a 
fraction of a volt. 


UTILISATION OF EXHAUST STEAM.* 
BY GEORGE L. THAYER, 


In the lowering of prices of our modern industrial enterprises 
comes the important question of the utilisation of the by-products. 
In some lines manufacturers may be said to make their entire 
profits from the wastes of a few years ago. In four-fifths of the 
electric-light stations we are wasting a by-product of greater relative 
value than is the case with any other industrial concern. The 
exhaust steam carries away 85 per cent. of the heat supplied by the 
boilers. The problem confronting the station manager of the day 
is this: Can this stream of energy now being wasted be put to 
some use, and, if so, will it pay to do it? This question can hardly 
be answered off haud, but I wish to say that generally speaking 
there is no extension of your business that will pay larger profits 
on the investment than that of steam heating. 

The pioneers in central-station heating are the American District 
Heating Company, of Lockport, N. V., using the Hollysystem. They 
were installing plants as early as 1885, using live steam. Com- 
mercially the plants were not successful. It was found in the 
operation of any extensive heating plant, as the buildings of a large 
factory, that it was very difficult to force steam to the furthest 
points of the system, even when the piping was carefully designed, 
without undue back pressure on the engines. The first attempt to 
obviate this difficulty was to put a return valve in the radiators, 
and pump the air and condensed water back to the boiler. In 
practical operation, however, the method had some drawbacks. 
This was the original vacuum apparatus, the so-called ** Williams 
system. | | | 
Since then two rival concerns have obtained patents оп improve- 
ments and on details. The real improvement is the substitution of 
the set valve of the Williams system for an automatic valve which 
closes as soon as the steam reaches it. The valve is only a modi- 
fication of the automatic air valve on radiators, with which you are 
all familiar. This valve operates by the difference in expansion 
between a cylinder of some rubber compound and the metallic body 
of the valve. As is apparent, the weak point, if any, is in the 
thermostatic valve. This, the makers claim, is thoroughly reliable, 
and gives no trouble in operation. It should be remembered 
that a failure of the valve is a failure of the entire system. The 
cost of maintaining the vacuum is also an objection, though not 
serious. 

As to operation, there is no doubt that the circulation is prac- 
tically perfect, the extreme radiators being heated with ease in the 
coldest weather, steam being circulated at practically atmospheric 

ressure. With a plain gravity job, no matter how well installed, 
it is necessary at times to carry 5lb. to 810. back pressure on the 
engines. This cuts down the capacity of the engines much more 
than а corresponding loss of boiler pressure would do. This back 
pressure also operates unfavourably against the best results with 
engines which expand down to nearly atmospheric pressure, as 
compounds and underloaded Corliss engines. It may seem strange, 
but it is an actual fact that a gravity plant can be changed into a 
vacuum system and the coal consumption reduced considerably, 
and that, too, with better results in heating. When the boiler 
feed water is of а bad quality it will pay to return the water of 
condensation. Where а good grade of cylinder oil is used there 
will be no difficulty with the very small amount of oil coming from 
the heating system. There will be enough fresh feed water added 


. M5 This does not mean that this resistance is of the exact nature of an 
ordinary resistance, but only that it produces the same effects. If the 
resistance observed on passing from the crater to the arc arises, as 
mentioned previously, from a polarisation which is iustantaneous and pro- 
portional to the current, such a polarisation would be experimentally 
indistinguishable from a resistance. 

* Abstract of а Paper read before the Convention of the North- Western 
Electrical Association, at La Crosse, Wis, July 21, 1897. From the 
Electrical World of New York. 
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to prevent any trouble which would come from usir g distilled water 
in the boilers. It is needless to say that corrosion and scaling, 


with their attendant expense, will be largely reduced. However, 


the loss through wasting the condensed water is not as great as 
may seem at first. The condensation can be led into an imdirect 
radiator, and used to heat the fresh air from outside. The water 
leaving the coil will have all available heat removed. If, on the 
other hand, the condenser at 212deg. be returned to the boiler, 
the radiation loss in the returns may be more than the heat wasted 
when the water is discharged from the system. 

. Thecorrect design and construction of the underground mains is 
a vital point if the system is to be made a success. The radiation 
losses must be small; unless the distance run is excessive they 
should fall within 5 per cent. of the total system supplied. Expan- 
sion and contraction should be provided for. Assuming а range in 
temperature from 50deg. to 212deg., 100ft. of main will expand 
12in. In a long line of pipe this becomes a serious matter. The 
mains should be protected from surface water, as the pipes are soon 
corroded through when the pipe covering becomes damp. 

The rates and methods of charging for central station heating 
vary considerably. There is a tendency to charge according to the 
space to be warmed rather than by the square feet of radiation. 
For a store of 20 by 80 by 14 the charge for heating is about $60. 
The radiating surface required is in the neighbourhood of 250 sq. ft., 
or 25 cents per square foot heating surface per year. Such a store 
will use 5 to 7 tons of hard coal in вр ordinary winter. At $7:50 
per ton it will cost $45 to $50 per year for heating. You are 
selling heat practically in competition with hard coal, and the rates 
you are able to secure will be based on that method of heating. In 
the territory covered by this Association you ought to get from 10 
per cent. to 20 per cent. more than the cost with hard coal. 

The cost of operation, outside of interest and depreciation 
charges, will naturally vary greatly in different plants. It should 
be borne in mind that your profit lies in selling exhaust steam 
rather than live steam. Ап increase in business beyond a certain 
point may not pay if fuel is bigh and the heating rates are low. 
One foot of radiating surface will condense one-third pound of 
steam per hour. Assuming that five and a-half months' steady 
heating will be the equivalent work for one season, coal at $2 per 
ton of an evaporation power of 7lb., the fuel cost will be 19 
cents. If the revenue from 1 foot will be 25 cents, it will probably 
be found that business does not yield any profit. In the stations 
of towns of less than 15,000 inhabitants, 75 per cent. of the maxi- 
mum evening load will be carried for five hours during the heating 
season. Outside of these hours the load will run about 20 per cent. 
for the remainder of the lighting hours. The day power load, if 
any, will hardly exceed the all-night load. The conditions will be 
that the first floor 30 per cent. of heating business can be done with 
exhaust steam for at least 14 hours per day. The fuel cost of live 
steam furnished will be 11 cents per square foot. Another 45 per 
cent. can be supplied with exhaust steam five hours per day at a 
fuel cost of 15 cents per season. This would indicate that the 
profitable heating is that which can be taken care of during the 
greater part of the evening load. Cost of fuel will determine in 
each case whether new business will pay on a live-steam basis. 

The use of storage batteries in connection with а heating plant 
assumes a new importance. It can safely be assumed that during 
the hump of the load more steam will be used by the engines than 
can be discharged into the heating system. А storage battery can 
be used to take а portion cf the load during the time. Later in 
the night, when the heating must be done in part with live steam, 
it can be charged at а very small expense for fuel. Assuming 
boiler pressure 100lb., and temperature of water from heating 
system at 180deg., llb. of steam entering the engine becomes 
O glb. at exhaust by adiabatic expansion, a loss of 10 per cent. 
The steam at atmospheric pressure and weight for weight as com- 
pared with steam at boiier preesure contains 4 per cent. less heat. 
There will be available then 86 per cent. of the heat entering the 
engine. Engine friction and the loss by external condensation 
remain practically constant. Internal cylinder condensation is 
slightly less with the added load. Approximately the battery can 
be charged with 16 per cent. of the fuel required under ordinary 
conditions. When conditions are suitable there will be a marked 
gain by their use. 
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ELECTRIC BAGGAGE CRANES ON THE STEAMER 
tala ue 


The substitution of electric power in place of the usual donkey 
steam engines used for handling freight and baggage on ocean 

ssenger steamers seems to promise several advantages which are 
likely to lead to its extended use in the future. Already the North 
German Lloyd Steamship Company has adopted this power in the 
place of steam for handling freight on three of its trans-Atlantic 
steamers, the Darmstadt, Prinz Heinrich and Bremen.” 
On the two vessels first named winches operated by electric power 
were substituted for the usual donkey engines, and they proved во 
successful that the Bremen was provided with a full equipment 
of electric power cranes. The contractors for these three power 
plants were the Union Electricitäts Gesellschaft, of Berlin. 

Altogether 16 cranes are used, eight on each 'side of the vessel. 
Four of these cranes have a capacity of 6,6141Ь. each, and 12 a 
capacity of 3,3071b. each. The outboard swing of each crane is 
20ft. Gin. Each crane, with its motor and controlling mechanism, 
is mounted upon a circular iron platform, which revolves upon a 
pivot. A circular rack is bolted to the deck, with which a vertical 
pinion-shaft, operated by the motor on the platform, meshes and 
revolves the crane after the familiar manner of a swing-bridge turn- 

table. Tbe motor used for turning is of 7 H. P. capacity at 700 revolu- 
tions per minute, and operates the vertical shaft by means of a worm 
gearing. A separate motor of the series type and 25 . p. capacity at 
900 revolutions operates a shaft connected by worm gearing with 
the hoisting drum of the crane. On the gear end of the drum 
shaft is also fitted a winch head. The equipment described is the 
same for every crane, except that the hoisting speed of the four 
larger cranes is 60ft. per minute at full load, or only one-half the 
speed of the smaller cranes. The speed of the jib of each crane is 
13ft. per second. 

The controllers for operating the cranes are mounted on the 
revolving platform, and resemble two ordinary series parallel street 
car controllers fastened back to back. Gears are placed on the 
projecting studs instead of the usual levers, and sector gears mesh 
into these. "The single operating lever is connected to the sections 
by & form of universal joiht in such a manner that an upward 
movement starts the winding motor and raises the load, and a 
downward motion causes the load to belowered. Likewise a swing 
to the right or left results from a movement of the lever in a cor- 
responding direction. By moving the handle upward RUE : 
diagonal the load can be lifted and swung at the same time. 
insure à complete control of the crane foot brakes are provided. 

In placing the cranes the following requirements had to be met : 
The load must be lifted smoothly at any desired speed up to the 
maximum ; stops and starts must be rapid, but smooth and free 
from jerks ; ; the crane must be compact and contain as few parts as 
possible ; all parts liable to injury must be protected from the 
elements, and must be able to stand severe treatment ; the con- 
trolling mechanism must be simple, reliable and of such a nature 
as to admit of operation by ordinary dock hands. It was also 
specified that the working of the cranes should be noiseless, to 
meet the demands of the passengers’ comfort. 

The power generating plant is located in the after portion of the 
engine room, and consists of four dynamos, each directly connected | 
to its own engine. Two of these are placed on the starboard side 
and two on the port side, The dynamos have each a capacity of 
75 kilowatts, or 100 H. P., when running at a speed of 210 revolu- 
tions per minute. At this speed they generate 105 volts. The 
output of two dynamos is used for the cranes ; one is used for the 
lighting of the ship, and the fourth dynamo is held in reserve in 
case of accident or other emergency. The engines are of the triple 
1 8 80 type, and were built by Schichau, of Elbing, near 
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AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, dug. 20, 1897. 


The Rapid Transit Problem in New York City.—For 
several duys the Commission appointed by the Supreme Court 
has been holding hearings to determine the practicability of 
the plans proposed by the Rapid Transit Commission for the 
building of an underground railroad in this city. It is 
necessary that the plans be approved or rejected, and in case 
of approval, that the contract be let before January 1st next, 
for the reason that the present Rapid Transit Commission will 
die by limitation at that time, when all the municipalities to 
form the Greater New York will bo consolidated into one 


From En rine: ring News: 


municipal body. It is, therefore, very important that some- 
thing definite be done before that time, and should the 
Commission decide against the practicability of the plans, 
such action would be little less than а calamity. Many 
thousands of dollars have been spent by the Commission in 
drawing plans and salaries, and if all their work is to be set 
at naught, it will require several years to regain the lost 
ground, because the entire work will have to be done over 
again under the new order of things after January 1st. The 
Commission has nothing whatever to do with deciding upon 
the kind of motive-power to be used; that decision rests 
with the operating contractor, the only requirement 
being that there shall be no combustion in the tunnel. 
In the proposed plans, however, Mr. Parsons, the chief 
engineer of the Rapid Transit Commission, has assumed 
the use of electric power in the calculation of loads 
and speeds, and estimated that six-car trains can be 
run on the express tracks at the rate of 85 miles per hour, 
including stops of 15 seconds at stations one and one- half 
miles apart. Local train speeds he estimated at 15 miles per 
hour, with stations at one quarter mile intervals. The public 
has become so used te disappointment and failure in the 
matter of rapid transit that comparatively little popular 
interest has been manifested in the hearings of the Supreme 
Court Commission, yet these hearings involve a state of 
incalculable consequence to the citizens of New York. Upon 
the final result depends the question whether the city is or is 
not to have rapid transit in the near future. The plan proposed 
is not claimed to be an ideal system of rapid transit, but it is 
deemed practicable both from an engineering and financial 
standpoint, and its adoption will give the city the best transit 
facilities available under the circumstances. 


CORRESPONDENCE, 
5 
THE MAN IN THE STREET ON SCIENCE. 
TO THE EDITORS OF THE ELECTRICIAN. 


: In your article headed ** The Man in the Street on 
que " (p. 546) you draw attention to а book which from 
the extracts you quote appears to deserve all your criticism. 
But your words seem almost io suggest that the book has 
been issued with the sanction and at the oxpense of the Uni- 
versity of Oxford. This is not the case, the printing depart- 
ment of the University press—which is quite distinct from 
its publishing department—having merely undertaken the 
actual work of printing the book upon the order of a leading 
publisher. In such cases the name of the printer to the 
University is solely a guarantee of the accuracy and mecha- 
D excellence with which the work is produced.—Yours, 
R. E. Baynes. 
"Christ Church, Oxford, August 25, 1897. 


[We do not think our references to the fact that the 
lucubration in question is printed by the printer to the 
University of Oxford will bear the construction put upon them 
by the writer of the above. However, be that as it may, 
all we meant to convey was that the handsome *'get-up' 
of the work, the high standing of its publisher, and the 
imprint of the University printer, all tend io lead the 
-unwary to believe that they are purchasing a valuable con- 
tribution to contemporary science instead of a remarkably 
fine example of educated nescience.—Eps. E.] 


THE “ECONOMIC” BOILER. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: My attention has been drawn to the rate of evapo- 
ration given for һе “ Economic boiler in the dise Paper 
read before the Municipal Electrical Association. I shall be 
glad to point out that the figure given was taken from the 
“week in-and-out” evaporation of those boilers at a large 
London station, and therefore included the banking losses, 
ќе., and is an obviously unfair figure to place beside the test 
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figures of other boilers ; an evaporation of over 121b. per pound 
of coal from and at has been obtained on tests taken by a most 
reliable authority. I shall be much indebted to you for insert- 
ing this in your paper.—Yours, &c., Jonn F. С. SxkLL. 
Corporation of Sunderland Electric Supply Station, 
S 1897. 


DISTRIBUTING SYSTEMS. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: In your issue of August 20th you were good enough 
to correct my name, as given in the previous week’s issue, in 
the report of the discussion on the two Papers on distributing 
systems read at the recent meeting of the Municipal 
Electrical Association at Manchester. In the process of 
reporting or condensing, however, my remarks have been so 
much abbreviated and modified as to be unrecognisable. 
To correct this, may I state that I spoke solely on the 
question of rubber v. fibrous cables—a question of some 
prominence at this meeting—-and touched on the following 
points: Was money spent on cables having a non-waterproof 
dielectric well invested, seeing that experience was showing 
ihat the lead covering was very liable to be perforated, chemi- 
cally or electrically, in various soils? The risk incurred 
by neglecting to carry out the Board of Trade Regulations 
with rubber cables in brick boxes; the facility with which 
rubber liable to deterioration, as at exposed ends, could be 
sirengthened with lappings of pure or vulcanising rubber; the 
not infrequent use of L.T. rubber wires on H.T. circuits, and 
the frequent careless use of rubber cables because of their high 
insulation; the importance of considering the cost of an increase 
in the size of a main rather than & minimum first cost in view 
of the high cost of excavation; the importance of laying cables 
having а minimum diameter externally for а given size of 
copper, that the maximum weight of insulated copper might 
be laid under footpaths, and encroachment upon the roadway 
or the necessity for roadway tunnels avoided as long as 
possible.— Yours, &c., ALFRED WHALLEY. 


Britannia Telegraph Works, Helsby, 
Aug. 26, 1897. 


—M — — —M— — 


Three-Phase Transmission at the Brussels Exhibition.—An 
interesting three-pbase transmission plant erected by Messrs. 
Siemens and Halske at the Brussels Exhibition is mentioned 
in UIndustrie Hlectrique. The generating station is in Ter- 
vueren, a distance of 8 miles from the receiving station in the 
Pare du Cinquentenaire at Brussels. The plant is designed 
for ап output of 160 kilowatts, and runs at a speed of 500 
revolutions per minute and a periodicity of 50 co, and its 
efficiency, taking account of the excitation, is 91 per cent. 
The field-magnets rotate, and are excited by a small machine 
on an extension of the shaft. The current is generated at 
4,800 volts and transmitted by three overhead copper wires of 
90 sq. mm. section mounted on triple-petticoated insulators on 
creosoted wooden poles. The total loss in the three lines does 
not exceed 7:5 per cent. of the generator’s full load. There 
are thirty lightning protectors of the Siemens and Halske 
bent strip pattern (see The Electrician, February 4, 1892, p. 
471, Fig. 8) along the line. Two transformers at the Brussels 
end transform the current down to 120 volts, at which pres- 
sure it is supplied to four motors, two of 65 н.р. working the 
pump of the luminous fountains, and a 25 н.р. and a 1 k. P. 
motor for working mining and quarry drills. The same cur- 
rent is also used for lighting both arc and incandescent lamps. 
The speed of the larger motors is 730 revolutions per minute 
at full load, increasing to 750 when unloaded, the slip at full 
load being thus 2°6 per cent. Mesh grouping is used for the 
connections of the dynamo and motor windings, this method 
of connection being deemed the most advantageous when the 
same circuits are used for power and light. All the motors 
are provided with starting switches with metallic resistances. 
Our contemporary was particularly struck with the small 
number of controlling apparatus and the great simplicity in 
the operations necessary for starting and stopping the motors, 
and it thinks that the installation is well calculated to over- 
come many of the prejudices against three-phase currents. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, Қ 2 and 8, Salisbury-court, Fleet- 
strect, London :— | 

SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK can still be had. Price 76. 6d.; post free, 88. 3d ; abroad, 9s. 
About 1,300 pages. 1898 Edition in preparation, and will be published 
end of January next. 

“Тнк POTENTIOMETER AND ITS ADJuNcTsS”: A Universal System of 
Electrical Measurement. —By W. C. Fisher. Fully illustrated. Now ready. 
Digest post free. 

“ LOCALISATION OF FAULTS IN ELEgoTRIO Licht Marns.”—By F. C. 
Raphael. Price 5s., post free; abroad, Ds. 6d. Now ready. Prospectus 
on application. 

‘ SUBMARINE CABLE-LAYING AND REPAIRING.”—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 

„ THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. А. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
128. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

„THE ART OF ELECTROLYTIO SEPARATION OF METALS. -A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

t THE INCANDESCENT LAMP AND ITS MANUFACTURE. ”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 78. 6d. ; abroad, 8s. 

t ELECTRO-ÜCHEMISTRY."—By Dr. G. Gore. Third Edition now ready 
Price 2s., post free. 

"PRACTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. A. E. 
Kennelly and Н. D. Wilkinson. Price 6s. 6d., post free. 

* ELECTBIO LAMPS AND ELECTRIO LIGHTING,” by Prof. J. A. Fleming, 
M.A., D.Sc., F.R.S., is now ready. The book is handsomely bound, and 
full of original illustrations, designs, initials, &o. Price 78. 6d., post free, 

““Мотгув POWER AND GEARING FOR ELECTRICAL MAOCHINERY.”—By 
E. Tremlett Carter, C. E., M. I. E. E. Now ready. Price 128. 6d., post 
free; abroad, 13s. 6d. Prospectus post free. 

LABORATORY NOTES AND Forms.—With the above title we have ready a 
set of 40 Elcmentary and Advanced Exercises for use in Electrical Engi- 
neering classes. New Edition now ready. 'ТҺезе have been prepared by 
Dr. J. А. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 8s. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net ; or bound in strong 
cloth сах е, price 12s. 6d. net. Strong portfolios can be had, price Is. each. 
A full prospectus sent post free. 

„ ELxCTRIO Motive PowER."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d., 
post free ; abroad, 11s. 

© ARMATURE WINDINGS OF ELECTRIO MaoHINES."—By H. F. Parshall, 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
llustrations and 65 full-page tables, 30s., post free. 
. “Тнк Work or HznTz."—By Dr. O. J. Lodge, with many original 
illustrations. Price 28. 6d. net. 

* ELECTRICAL ENGINEERING FORMULA,” a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour, is now ready; price 7s. 6d. ; by post, 7s. 9d. ; 
abroad, 8s. A fine large paper edition with wide margins can be supplied, 
price 12s. 6d. ; post free, 138. ; abroad, 13s. 6d. | 

“Тик STEAM ENGINE INDICATOR AND INDICATOR ЮтлоавАмв,”—Ейеа 
and enlarged by W. Worby Beaumont. Price 8s. 6d., post free. 

* DRUM ARMATURES AND COMMUTATORS,” by Мг. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

“Тнк MANUFACTURE OF ELEcTRIC LicHT CARBONS." — А Practical 
Guide to the establishment of а Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

„TER ELECTBIC ARO.“ - By Mrs. Ayrton. In the Press. 

t ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS." — By J. Elton 
Young. In the Press. 

„TRE BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH, 1896-97.” 
A valuable, up-to-date compilation, will be ready at the end of September. 
See advertisement elsewhere. 


“Tho Electrician" Electrical Trades’ Directory and Hand- 
book.—The Publisher of this well-known Blue-Book for the 
electrical trades desires to tontradict a rumour which he learns is 
in circulation that the issue of this work is to be discontinued. 
From an advertisement elsewhere it will be seen that a reward of 
£10 is offered to anyone furnishing information which will lead to 
the conviction of those guilty of circulating this false and malicious 
report. The Directory and Handbook for 1898 is already in course of 
preparation, and the work will, as usual, be published at the end 
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of January. Miny new features of interest to the trade will be 
i ntroduced. 


Tenders Invited.—The Corporation of the City of Kingston- 
upon-Hull invite tenders for the electrical equipment of their 
tramways, to the extent of about nine miles double track and half- 
mile single track. Some additional particulars are given in our 
advertisement columns. 5 plans of the routes, &., 
сап be obtained early in September from the city engineer (Mr. 
A. E. White), and tenders, addressed to the Chairman of the 
Works Committee, must be delivered at the Town Clerk’s office, 
Town Hall, Hull, before noon of Friday, Nov. 5. 


——— Extension of Time, — Tenders are invited for the utili- 
sation of water from the Periyár Leke (India) for purposes other 
than irrigation. The irrigation season extends over nine to ten 
months, during which time the discharge is likely to be from 1,100 
to about 500 cubic feet а second, according to the demands for 
irrigation and the available quantity im the lake. The fall from 
the tunnel to the foot of the hills is approximately 900 ft., and the 
distarce measured along the course of the stream about 6,800 ft. 
One cubic foot per second falling 900 ft. is estimated to produce 
over 60 effective horse-power. Some additional particulars appear 
in our advertisement columns, and further information may be 
obtained on application to the Chief Engineer for Irrigation, 
‚ to whom tenders must be sent by July 1, 1898. 


The Llandudno Urban District Council invite tenders 

for: (a) water-tube boilers, (b) condensing plant, steam pipes, &o., 

(c) steam engines and dynamos, (d) switchboard, (à battery, 

(f) travelling crane, (у) underground mains, arc lamps, posts, &c. 

enders to Mr. A. Conolly, Council Office, Llandudno, by 10 a.m. 
on Wednesday, Sept. 22. 


The Llandudno Urban District Council invite tenders 
for the erection of electricity supply апа refuse destructor buildings. 
Tenders to the Clerk (Mr. A. Conolly), Council Offices, Llandudno, 
by the 20th inst. 

— Tenders are invited for the electric lighting of Muir- 
beath Colliery, Dunfermline. Particulars from the manager. 


——— Tenders are invited for the electric lighting of the 
County wie Whittingham, Lancs. Tenders to Mr. J. P. 
Muspratt, County Offices, Preston, by Sept. 20. 


———— The West Ham Town Council invite tenders for the 
wiring of the Technical Institute and Public Library. Tenders 
to the Town Clerk’s office, West Ham, by Sept. 20. 


———— The Guardians of the Strand (London) Union invite 
tenders for the installation of the electric light at their offices, 15, 
Henrietta-street and 29, Maiden-lane. Tenders to the clerk, 
15, Henrietta-street, Covent Garden, W.C., by 14th inst. 


——— The municipal authorities of Penza, Russia, invite 
tenders until the 30th inst. for the concession for the construction 
and working of a system of tramways to be worked by electricity 
or other motive power. 


————— Tenders are invited for the construction of tramways in 
Koutais, Caucasus, Russia. Particulars from the Municipal Council. 


— ——- The Norwegian State Railway Administration invite 
tenders for the supply of telegraph and telephone materials, 
and also for steel rails with fish plates, and railway points. Tenders 
5 ч aoe Expeditionskontor Statsbanerne, Christiania, by 

e 22nd inst. 


— ———— Tenders are invited by the municipal authorities of 
Almodovar del Campo (Ciudad Real), Spain, for the concession for 
the electric lighting of the streets. Tenders to El Secretario del 
Ayuntamiento di Almodovar del Campo. 


Tenders Accepted.—The contract for the construction of the 
adds electric tramways has been let to Mr. Ald. E. Fitzgerald, of 
ork. 


— — —- The Blackpool Town Council have accepted the tender 
of the International Electric Company for the supply of electric 
light carbons for the electricity works to March 31 next. Seventeen 
tenders were received by the Council. 


. The Lancaster Town Council have ordered an addi- 
tional boiler for their electricity works from the Oldham Boiler 
Company at £370. | 


Appointments Vacant.—For the Government Railways of 
Perak, Straits Settlements, a telegraph inspector is required to 
supervise the maintenance of open lines, erect new lines, supervise 
telegraph offices, repair damage to instruments, &c. Particulars 
will be found in an advertisement elsewhere, from which it will be 
seen that рге should have theoretical and practical knowledge 
of telegraphy, understand location of faults, setting up of batteries, 
electric bells and telephones, &c. The commencing salary is $120 
ver month, rising to $150. Applications for the appointment will 
b» received by the Crown Agents for the Colonies, Downing-street, 
London, S. W., up to Sept. 21, 
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Appointments Vacant.—An instructor in electrical engineering 


and telegraphy is required for the Ceylon Technical College. 'The 
engagement is to be for a term of three years at a of 


4,200 rupees per annum. Applications must be sent in to the 
Crown Agents for the Colonies, Downing-street, London, S. W., 
by Sept. 10. 

А lecturer on electric lighting and power distribution 
is required at the Halifax, Technical School for the session 1897-98. 
Particulars can be obtained of the head master. See advertisement. 


—— ——— An assistant lecturer is required for the engineering 
department of the Hull Municipal Technical Schools. Salary 
£120 perannum. Applications to the director of studies, 7, Albion- 
street, Hull, by 9th inst. 

Business Notices.—Messrs. Crompton and Co. inform us that 
they have opened a branch office at Western Mail Chambers, Cardiff, 
where Mr. W. W. Hughes will act as manager representing the 
Company under control of London head office. Messrs. Crompton's 
new works at Chelmsford are now completed, and are being equipped 
throughout with the most modern machinery and appliances. 


—— ———— Mr. W. M. Mordey, consulting electrician, has taken 
offices at 66, Victoria-street, Westminster, London, S.W. Mr. 
Mordey’s telephone number is 292 Westminster. 

— The Elieson-Lamina Accumulator Company (Limited) 
notify that all correspondence should be addressed to the Works, 
4, Greenland-place, Camden Town, London, N.W. 


——— The Waverley Electric Company announce that they 
have taken over the electrical manufacturing and contracting 
business hitherto carried on by Mr. Mathew Buchan at Portobello 
and Edinburgh. Mr. Buchan will continue to act as technical 
adviser to the Company. 


Mr. Mathew Buchan, electrical engineer, of Porto- 
bello, announces that owing to pressure of consulting work he has 
found it necessary to devote his entire time to this branch. He 
has opened, therefore, an oftice at 36, Hanover-street, Edinburgh, 
and has taken Mr. R. W. Hogarth into partnership. The name 
of the new firm will be Mathew Buchan and Hogarth. 


Dissolution of Partnership.—Messrs. Walter Fitzallen and 
Joseph Fitzallen Simpson (trading as Simpson Brothers), electrical 
engineers, Hapton, near Burnley, Lancs., have dissolved partner- 
ship. Debts by Mr. W. F. Simpson, who continues under the old 
title. 

Liquidations.—The proprietors of the Max Saturn Electrical 
Syndicate (Limited) have resolved to wind up the Company volun- 
tarily, and to appoint Mr. W. S. Mackenzie, Silverleigb, Constan- 
tine-road, Hampstead, London, N.W., as liquidator. 

——— Mr. Samuel Wheeler has been appointed Official 
Receiver of the Epstein Electric Accumulator Company (Limited), 
in liquidation. The first meeting of creditors will be held at 33, 
Carey-street, W.C., on Friday, the 10th inst., at 11; and the first 
meeting of contributories at the same place and on the same day at 
noon. 


Bankruptcy.—The first meeting of creditors in the failure of 
George Thompson, electrical engineer (trading as G. Thompson 
and Co.), 115, Queen’s-road, Brighton, will be held at the Official 
Receiver's, 4, Pavilion-buildings, Brighton, to-day (Friday), and 
the public examination at the Court House, Church-street, 
Brighton, on 23rd inst. 

Private Arrangement.—At a recent private meeting of the 
creditors of R. D. Smillie, electrical engineer, tradiog as 
В. D. Smillie and Co., 80, Mains-street, Glasgow, a composition of 
6s. 8d., payable in two instalments at the end of three and six 
months, was agre upon, subject; however, to sufficient security 
being given. e following are the principal creditors over £10: 
W. M'Geoch and Co., £81. 9s. 8d. ; C. Conradty, £68; Aird and 
Coghill, £37. 193. ; J. H. Holmes and Co., £32; A. Vandam and 
Co., £21. 8s. 6d. ; W. T. Henley's Co., £17. 2s. 6d. ; General 
Electric Co., £10. Зв. 3d. ; Bottomley and Liddle, £10. The 
liabilities amount to £437. 13s. 9d., and the assets (after deducting 
preferential claims) to £223. 8s. 7d. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Aug. 25 to 
Aug. 31, with the ports of destination :— 


Argentina—Buenos Ayres, £134 (including £34 telegraph material). 
Australasia—Adelaide, £7; Canterbury, £9; Fremantle, £3,729; Mel- 
bourne, £207 ; Nelson, £61; Otago, £155 ; Perth, £112; Port Chalmers, 
£654 ; Rockhampton, £15 ; Sydney, £293 (telegraph material); Welling- 
ton, £1,659 (including £1,583 telegraph material). Belgium Antwerp, 
£62. Brazil—Mazago, £7. Burmah—Rangoon, £56 (including £51 
telegraph stores). China—Shanghai, £115 (including £24 telegraph 
stores). France—Boulogne, £159. Germany—Hamburg, £275. Jfolland — 
Amsterdam, £154 (including £64 telegraph material); Flushing, £80; 
Rotterdam, £84. Ind iu — Bombay, (including £68 telegraph wire) ; 
Calcutta, £205; Madras, £11. Japan— Yokohama, £756 (including £700 
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telegraph cable). Portugal — Beira, £1,032. Russia—St. Petersburg, 
£161 (telegraph wire). South Africa—Cape Town, £119; Chinde, 
£1,060 ; Durban, £656; East London, £409; Port Elizabeth, £99. 
Spain—Malaga, £243. Straits Settlements—Singapore, £21 (telegraph 
stores). Sweden—Gothenburg, £315; Stockholm, £101 (including £42 
telegraph wire). Total £13,640, against £13,359 for the corresponding 
week last year (Aug. 26 to Sept. 1). 


New Insulating Material.—At a meeting of the Fish Oil and 
Guano Syndicate at Dublin, on Saturday last, the Chairman (Lord 
Lurgan) said that the syndicate had purchased the fish oil works of 
Mr. Stanley, at Gorleston, near Great Yarmouth, to which they 
attached much importance. They had employed an eminent 
London chemist to make some experiments for them, and the 
result of these experiments was of an almost startling nature. He 
had been able to produce a vulcanite capable of resisting electric 
current at a pressure of 50,000 volts, making it invaluable for 
insulating p ses. At present vulcanite was only capable of 
resisting one-tenth of this pressure, and was selling at 3s. 6d. per 
pound, while they were advised that they could produce it at a 
very small fraction of this sum. The chemist informed them 
that he had found it impossible to make the vulcanite out of any 
other fish oil except theirs, although he had been trying to do so 
for years. They were also told that they could manufacture a 
valuable material for insulating telegraph wires, and that they 
could manufacture pulleys and wheels which would give 40 times 
better results than any other materia]. The Chairman devoted the 
remainder of his speech to the question of the disposal of the 
patent rights. 


Exhibition Award.—Messrs. Crompton and Co. (Limited) 
were awarded a diploma for the l of their exhibit of 
electric cooking and heating apparatus, at the recent Newcastle -on- 
Tyne Electrical and Engineering Exhibition. 


Electrical Accessories List. Messers. J. C. Lyell and Co. 
forward their new accessories list, which includes carbons, oil filters, 
lamps, &c. 


Alleged Fraud.—At Guildhall, on Tuesday, Louis Héndlé, 
described as an electrician, was charged with having obtained from 
Mr. Braham Julian Friend £360 by false pretences. Accused 
represented himself as an electrical engineer, of 4, Rue d’Alger, 
Paris, and proprietor of Héndlé's Engineering Works, Silverton. 
He further stated that he was the inventor of certain electrical 
appliances which he wanted to protect in England and France, 
and as an inducement to make certain advances he offered to share 
equally with the prosecutor any profits he might make out of the 
patents. Prosecutor detailed the various transactions he had with 
the accused, and eventually becoming suspicious he went to Paris. 
He made inquiries and found there was no such office in Paris, and 
that the other statements of the defendant were untrue. As for 
Héndlé's Engineering Works at Silverton no such works existed. 
Prisoner was remanded in custody. 


Bexhill.—On the recommendation of the Electric Lighting Com- 
mittee the District Council have decided to purchase a site for a 
proposed electricity station at a cost of £500. 


Birkenhead.—The Electrical Committee of the Town Council 
has made arrangements with the New Brighton Tower Company 
for the supply of electric current for three years from March next. 
The Company will take at least 75,000 units per year at 33d. per 
unit. 


Blackpool.—At a meeting of the General Purposes Committee 
of the Town Council on Wednesday the borough electrical engineer 
(Mr. R. C. Quin) submitted a scheme for the substitution of the 
overhead system on the tramways in place of the conduit system 
now in use. All members of the Council were agreed that a change 
was necessary. After some discussion, the Committee adopted a 
resolution in favour of the change. 


Brighouse.—A Joint Committee of the Gas and Sanitary Com- 
mittee has been instructed to report upon the question of the 
erection of refuse-destructor works, and also as to the practicability 
of combining electricity works therewith. 


Church and Chapel Lighting.—A large number of churches and 
chapels in the Sheffield district now take current from the Sheffield 
Company's mains. Amongst these are St. Barnabas’, St. Matthew’s, 
Upper Chapel and South-street Chapel. The Parish Church has 
just been wired for the electric light, and the work of fitting up the 
Nether Chapel is proceeding. 


Colliery Lighting.—4An electric light and power installation is 
being put down at the Cape Copper Company's works, Briton 
Ferry, by Messrs. Herbert Lewis and Fletcher. The plant capacity 
is the equivalent of about 900 8-c.p. lamps. 


Colwyn Bay.—Preparations are being made for the electric 
lighting of the new promenade. The contract has been entrusted 


to Mr. G. R. Peers. It is intended to erect eight 1,000 c.p. aros on 
the sea front. 


Coventry.—The Electric Lighting Committee have somewhat 
modified their proposals for the electric lighting extensions. That 
portion of the original scheme relating to street lighting has been 
postponed for the present, thus saving £2,000, and a further saving 
of about £5,000 will be effected by only laying mains according as 
necessity arises in certain districts. by these modifications the 
total proposed expenditure of £37,900 will be reduced to £31,000. 


Derby.—The Lunatic Asylum Committee of the Town Council 
have decided to light the Borough asylum electrically, and intend 
to borrow £7560 for carrying out the work. The Council have 
decided to open negotiations with the Derby Tramways Company 
for the purchase of their undertaking. 


Devonport.—The Town Council have appointed the Electric 
Lighting Sub-Ccmmittee а Standing Committee to exercise the 
nm conferred by the Devonport Electric Lighting Order (1896). 

e Order will expire in July next unless in the meantime the 
Council decide to establish municipal electricity works. 


Dingwall.—The Town Council have entered into an agreement 
with Mr. R. F. Yorke for the erection of an electricity supply 
station. The arrangements are similar to those at Fort William, 
where a private company supplies current for public and private 
lighting. | 

Dover.—The electric tramways were officially examined on 
Friday last by Sir F. Marindin and Major Cardew. The trial 
trips were carried out without the slightest hitch, and. it is hoped 
that a permanent service will be established in less than a fortnight. 


Edinburgh.—Since the start of the long vacation Messrs. Wm. 
Bryden and Son have been engaged in wiring the hall, court rooms, 
judges’ rooms, entrance hall, &c., at the Court of Session. Current 
will be taken from the Corporation mains. It is expected that the 
work will he completed before the Court sits in October. 


Electrical Trades Union.—We are asked to state that branches 
of this union have been opened at Belfast, Blackburn and New- 
castle-on-Tyne. 


Electricity and Mining.—At a meeting of the Waitekauri 
Cross Gold Mining Company last week, the chairman (Mr. J. W. 
Broomhead) stated that an electric plant for transmission of water- 
power is now on its way from England to New Zealand for use by 
the Company. 


Electric Railway to Klondyke !—A mongst the various schemes 
for improving the means of communication with this benighted 
region is (says а financial contemporary) one for the construction 
of an electric railway between the Canadian Pacific railroad junc- 
tion at Missanabie and Hudson Bay, a distance of 230 miles. The 
project involves the utilisation of water power from the river 
Moose. The Toronto Globe states that engineering experts advise 
that while the first cost of an electrical railway would be materially 

ter than for a steam line, yet that the operating expenses would 
lessened in still larger ratio and would afford a far more rapid 
and efficient service, especially during the severe winter monthe. 


Exhibition.—A Trades and Inventions Exhibition is to be held 
at the People's Palace, Mile End-road, London, E., from Oct. 2 
to January, 1898, the section including electrical and otber lighting, 
brass and metal work, shipbuilding and engineering, &c.  Particu- 
lars can be had of Mr. C. E. Osborn, secretary, at the Palace. 


Fleetwood.—The Board of Trade have formally approved the 
transfer of the Fleetwood Electric Lighting Order to the Fleetwood 
and District Electric Light and Power Syndicate. The agreement 
with the Council provides for the supply of current to private con- 
sumers at 7d. per unit, for street lighting at 4d. and public 
buildings at 6d. per unit. Should the accounts for any. year show 
а net profit exceeding а cumulative dividend of 8 per cent. on 
capital, the maximum charge to private consumers is to ba reduced 
ld. for every $ per cent. The Council have the right to purchase 
at the end of 21 years on paying the capital expenditure. The 
Company must lay distributing mains for general supply in any 
street on the request of the Council. 


Gloucester.—A lengthy report by the Councils consulting 
engineer (Mr. Robert Hammond) was the principal subject of dis- 
cussion at Tuesday's meeting of the Town Council. The report 
recommended the erection of electricity supply and refuse 
destructor works, and alternate schemes were submitted for 
laying mains. The first was confined to the compulsory area, 
but the second comprised a much more extended area. After 
full consideration of the whole question the Electric Supply Com- 
mittee decided in favour of the larger scheme, which provides for 
the laying of 12,330 yards of mains. Mr. Hammond recommends 
the adoption of the low-tension continuous-current system, with 
the three-wire method of distribution at a pressure of 440 volts 
between the outers. Plant capable of supplying current to about 
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11,250 8-c. p. lamps would, in the first place, be put down, but pro- 
vision is made for considerable extensions. Slow-speed engines 
are recommended, and the total cost of the scheme was estimated 
at £39,020. The Council adopted the Committee's recommenda- 
tion, and decided to apply to the Local Government Board for 
sanction to borrow à sum not exceeding £50,000 for carrying out 
the works. Mr. Hammond was also engaged for the purpose of 
preparing a detailed scheme on the lines suggested in his report, 
and afterwards to prepare plans and specifications for and superin- 
tend the carrying out of the works on the usual terms. Mr. Ham- 
mond has also been instructed to report as to the suitability of 
the Pen Meadow as a site for the proposed electricity supply and 
refuse destructor works. The Committee propose to visit various 
electricity stations for the purpose of obtaining information.: 


Gorton.— Mr. Scully initiated a debate on the electric lighting 
question at the meeting of the District Council last week. He 
moved that an expert be engaged to prepare an estimate of the 
cost of lighting the district electrically. The district, he said, 
could be lighted by electricity cheaper than by gas. He favoured 
the erection of independent electricity works, and he would not 
take current from the Manchester Corporation. The resolution 
was, however, withdrawn, and a special committee, consisting of the 
Chairmen of the various committees, was appointed to consult as to 
the desirability of calling in an expert. 


Halifax.—Tbe Corporation have authorised the Tramways 
Committee to promote a bill in Parliament for powers to extend 
the tramway system at an estimated cost of £96,500. Alderman 
M. Booth said they had obtained sauction to their smaller scheme 
in the last session, and the work of laying the first lines had only 
just begun. They had no idea of carrying out the extended scheme 
until the present lines were finished. It would be better to pro- 
ceed by a bill than by Provisional Order, because the cost would 
be on à smaller scale. He was strongly of opinion that the tram- 
ways would bea paying concern. The length of the propos new 
extensions is 12 miles, all of which will most probably be eleetrically 


equipped. 
Hammersmith (London).— Current was supplied for street light- 
ing on Wednesday last week. | 


Hotel Lighting.—The fine new Burlington Hotel, Dover, has 
been fitted up for the electric light by Mr. Leo Sunderland, agent 
for the Brush Company. The installation consists of an equivalent 
of 2,500 8-c.p. lamps, in addition to a number of fans for venti- 
lating the kitchens, serveries and dining rooms. Current is taken 
from the Dover Company’s mains. | 


Keighley.—The Gas Works Committee of the Corporation 
recommend the Council to insert a provision in the Bill to be pro- 
moted in the next session of Parliament, enabling them to supply 
current for lighting апа power purposes. 


Leeds.—The Parliamentary Committee of the City Council have 
been instructed to consider and report upon the desirability of 
purchasing the undertaking of the Yorkshire House-to-House Elec- 
tricity Company. At Wednesday's meeting Mr. T. Ford moved 
that notice be forthwith given to the Company to sell their under- 
taking. He stated that in 1883 the Council authorised an expendi- 
ture of £10,000inexperimentingin electric lighting at the Town Hall. 
About £15,000 was so expended, but the experiment was not an 
unqualified success. In 1890 the Electric Lighting Committee 
recommended that the Corporation should undertake the work of 
supplying electric current to the town, but instead, in April, 1891, 
consent was given to an application for a Provisional Order by the 
Yorkshire House-to-House Company. According to the 59th 
section of that Order the Council might, at any time within 42 
years, give notice to the Company requiring them to sell their under- 
taking on the Council issuing to the Company such an amount of 
Corporation stock as would produce an annuity of 5 per cent. on 
the sum expended on the undertaking and chargeable to capital 
actount. If the undertaking was purchased within ten years of the 
date of the Order (which was granted on July 3, 1891), and if the 
Company had failed to pay а dividend of 5 per cent. per annum on 
their capital outlay, the Corporation had to make up the aggregate 
dividend of 5 per cent. per annum ; but if in any year they paid 
more than 5 per cent., the amount in excess was to go towards 
wiping off the deficiency of other years. The terms varied for 
the acquisition of the concern after the expiration of 21 and 31 
years, but it was under the clause relating to 10 years that the 
Corporation would act, if they now acquired the undertaking. 
The Company issued 10,000 shares of £5 each (including 100 
Founders’ shares of £5 each) in 1893. During 1893 additions 
were made to the Company's plant, and further increases were 
effected in 1894 and 1896. In 1893 the lamps connected were 
10,647, in 1891 19,858, in 1890 32,539, and in 1896 39,390. 
The original issue of £50,000 capital was soon found to be 
insufficient to cope with the extending business, and in July, 
1895, в further £50,000 was subscribed by the then shareholders. 
In 1896 the Company expended £20,000 in the purchase of the 


Britannia Mills, and contracts were entered into in 1896 for 
additions to buildings, engines, boilers, &, involving a further 
expenditure of about £35,000. So rapidly was the Company 
extending that in February this year the Company passed a reso- 
lution to increase the capital from £100,000 to £200,000. The 
additional 20,000 £5 shares were taken up by the share- 
holders in the proportion in which they held shares, but 
only 30s. had been called up. The £5 shares were now quoted at, 
roughly, 8%, and he believed some of the new shares, on which 
only 30s. had been paid, were now being sold in the market at 
over £4. Up to 1892 the capital expenditure was £18,993 ; 1893, 
£42,154 ; 1894, £64,118 ; 1895, £76,526 ; 1896, £105,377 ; while 
the increase in 1897 would probably be greater than that of last 
year. By giving the Company Corporation Stock which would 
yield 5 per cent. per annum on the capital expenditure, they would 
pay them—if the Corporation Stock was worth par— practically £2 
for every £1 they had exponded on capital. An 1893 the Com- 
pany's revenue was £3,771; in 1894, £7,245 ; in 1895, £11,273 ; 
and in 1896, £14,728. The profit for the complete year 1896 was 
£7,486. To this they might add £500 for Directors’ fees, which would 
not be paid if the concern were acquired by the Corporation. The 
total profit for the year 1896, therefore, amounted to, approximately, 
£8,000. Other municipalities had been wiser than they in retaining 
electric lighting powers in their own hands, and Bradford was a 
notable instance, but a still more striking example was afforded by 
Manchester, which had all along retained the electric lighting 
municipally, and had met with conspicuous success. The motion 
that notice be given to the Company was seconded, but after a 
brief debate it was decided to refer the matter to the Parliamen- 
tary Committee. 

The Council have empowered the Markets Committee to provide 
an electric light installation for the square and adjoining passages 
at the Kirkgate Market and the wholesale fish market at an esti- 
mated cost of £2,000. The Council have also authorised the High- 
ways Committee to lay rails in Meadow-lane and bond them, so 
that they may be utilised for electric traction at any time. 


Lewes.—The report of the Finance and General Purposes Com- 
mittee recommending the Council to apply for a Provisional Order 
came up for consideration at Wednesday's meeting of the Council, 
and, after a short debate, was approved. 


Liverpool.—A meeting of the Tramways Committee was held on 
Tuesday. It was announced that if the appointment of an elec- 
trical engineer were left an open one, Sir A. B. Forwood would 
withdraw his resignation as Chairman of the Committee. Aftera 
heated discussion it was decided by 14 votes to 4 not to accept the 
resignation, and thereupon Mr. Oulton gave notice that at the next 
meeting he would move that Mr. Granville Cunningham and Mr. 
H. Graham Harris be appointed. The transfer of the tramways 
took place on Wednesday. The Corporation have retained the 
services of the officials of the Tramways Company. 


Maerdy (Rhondda Valley).—Messrs. Crompton and Co. have 
secured an order for the supply and erection of plant and mains 
for the electric lighting of this town. 


Manchester.—Owing to pressure of business at Wednesday's 
meeting of the Council, the consideration of the report of the 
Special Tramways Committee recommending the introductfon of 
electric traction on the local tramways was postponed for two 
months. 


Mexico.— Work in connection with the scheme for the electric 
lighting of this city is progressing rapidly. It will be remembered 
that Messrs. Siemens and Halske were successful in obtaining the 
contract from the Municipal Council, and an independent company 
(the Mexican Electric Works, Limited) was formed for carry- 
ing out the contract and working the undertaking after 
completion of the works. The erection of the electricity 
station building and the laying of the conduits and cables 
have been entrusted to a local firm. There will be four 
dynamos, each of 1,000 R. P., at the generating station, and 
the engines will be of the triple-expansion type. In the streets 
there will be 200 ares, each of 2,000 c.p. Four hundred lights will 
be suspended at street crossings, and besides these there will be 
600 public lights. The station plant will have an additional 
capacity of 30,000 8-c.p. lamps for private lighting. "There will be 
180 kilometres (over 110 miles) of cable laid underground, the total 
cost of which is estimated at $1,200,000. "The contract provides 
that the station must be in operation by February next. The total 
cost of the scheme will be about $3,500,000 (Mexican). The 
whole of the plant and mains will be supplied by Messrs. Siemens 
aud Halske. 


Norwich.—The work of constructing the tramways authorised 
by the Norwich Electric Tramways Bill of this year will be com- 
menced almost directly. The work will be executed by the Norwich 
Electric Tramways Company, but the actual promoters of the 
scheme are the New General Traction Company. 
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Portsmouth.—The British Thomeon-Houston Company have 
agreed to lend a dynamo to the Electric Lighting Committee 
in order to meet the demands of customers during the coming 
winter. This step has been decided upon as, owing to the 
engineering strike, the completion, of the plant for the extensions at 
the station has been delayed. The new machine will be sufficient 
to supply current to about 2,000 lights and will be loaned to the 
Corporation for six months for the nominal sum of £100. The 
Committee have asked the Council to sanction a loan of £40,000 
for further extensions. It was estimated that £21,000 of this sum 
would be needed for extensions next year, about £8,000 would be 
required in 1899 and the balance (about £10,000) would be for 
contingencies. 


Post Office Exchange and Private Wire Telephone Rates.— 
On and after Oct. 1 next the annual rates for private and exchange 
wires on the Post Office telephone system are to be reduced. 
Particulars of the reductions are set out below :— 


Annual Charge (per mile) for Private Wires. 

Ovcrhouse and Underground.—Single Wire: London £5, Provinces £4; 
double wire for telephones : London £7, Provinces £6. On the Roads.-- 
Single: London £4, Provinces £5 ; double: London £6, Provinces £5. 

Annual Charges for Instruments. 

One set ABC £4, extra bell 10s. ; one single needle and battery £3 ; 
one Morse printer and one battery (including supply of paper coil) £10 ; 
telephones per set £2, extra bell 5s, The charges in each case include 
renewal of batteries. 


Provincial Telephone Exchange Annual Rates. 

Within half-mile radius of exchange: Business premises £8, private 
houses £7 ; three-quarters of a mile, £9 and £8; one mile, £10 and £9; 
beyond a mile at private wire rate of £6 or £5 (as the case may be) per 
mile. Power is reserved by the Department to vary these rates under 
special circumstances. The regulations and conditions on which exchange 
and private wires are provided will remain as now, but there will be 
reductions in the rates for subsidiary apparatus. Existing rentals will be 
calculated on the new basis from Oct. 1. 


Provisional Orders. The Keighley Town Council have authorised 
the Gas Committee to obtain electric lighting powers.—A communi- 
cation from an electricity supply company asking for the consent of 
the Cirencester District Council to an application for a Provisional 
Order is being considered by a committee. —The Wolstanton District 
Council have sanctioned а proposed application by the Burslem 
Town Council for electric lighting powers for the district. 


Rotherham.—aA special meeting of the Town Council was held 
on Wednesday, for the purpose of formally authorising an applica- 
tion for a Provisional Order. The Chairman of the Electric 
Lighting Committee (Mr. G. Gummer), in moving the resolution, 
said that the gas department did not look upon the electric light as 
а competitor. Records from various towns showed that wherever 
the electric light had been installed the consumption of gas had 
been increased. Steps had already been taken by the Committee 
to engage Prof. Kennedy to furnish the Corporation with a report 
on the cost of an electric lighting scheme. After an informal 
discussion the resolution was agreed to. 


Salford.—At their meeting on Wednesday the Town Council 
decided, on the recommendation of the Electric Light Com- 
mittee, to apply to the Local Government Board for authority 
to borrow £10,000 for providing а battery sub-station for the 
Regent-road district and the requisite cables for carryin 
out extensions in the neighbourhood. Mr. Howarth explaine 
that the sub-station would undoubtedly be an essential addi- 
tion to their electricity supply system, and, having gone 
in for electric lighting, they were bound to put their under- 
taking on a financially successful basis. The Committee further 
proposed to borrow £80,000 to cover the cost of land, buildings 
and machinery toextend the electric lightundertaking. Mr. Howarth 
said that they did not actually propose to lay out that amount of 
money on а scheme, but they wanted to obtain the sanction of 
the Local Government Board, so that if the Council afterwards 
thought fit, à scheme might be carried out. Their electric light 
undertaking was at last making good headway, and they would at 
the beginning of the present winter be supplying current to some- 
thing like 28,500 8-c.p. lamps. They would also have a good 
demand for current for power purposes. 'The Mayor, however, 
pointed out that it would be necessary to provide the full details 
of the scheme before approaching the Local Government Board, 
who would not sanction an expenditure on a vague undertaking, 
and after some discussion the matter was postponed. A sub- 
committee has been appoiuted to consider and report upon the 
working of the local tramways by the Council. 


Shipley.—The Sanitary Committee, who are at present inquiring 
into the best scheme of refuse destruction for the district, are also 
anxious to combine electricity supply works. 


St. Helens.—Col. W. Langton Coke, IM. I. C. E., held а Local 
Government Board inquiry yesterday (Thursday) into the applica- 


tion of the Town Council to borrow £17,000 for electric light exten- 
sion purposes. 

Sunderland.—At a meeting of the Special Tramways Committee 
of the Town Council last week a long and elaborate electric tram- 
way scheme was presented by the borough electrical engineer (Mr. 
J. F. C. Snell), which it was decided to have printed and distri- 
buted. The Committee recommend the Council to appoint a depu- 
tation to visit other towns where electric tramways are in operation. 


Train Lighting in Australia.—Mr. W. A. Holmes, electrical 
engineer to the Railway Department of the Victorian Government, 
has been requested to proceed to Europe to obtain information as 
to the latest improvements in the lighting of trains by electricity. 
The Department propose to expend about £22,000 in lighting their 
works and the trains on theirsystem. Mr. Holmeswill at the same 
time make inquiries into the latest systems of signalling. 


Wakefleld.—Owing to the engineering strike the citizens of 
Wakefield will not be able to obtain а supply of electric current as 
early as promised. Some time back it was stated that the current 
would be available in August, but as the employés of the contractors, 
Messrs. John Fowler and Co., of Leeds, are out on strike it is 
uncertain when a supply can be obtained. 


West Hartlepool —The Chairman of the Hartlepool Gas and 
Water Company stated at the meeting of the Company on Tuesday 
that, although the West inen Vae Corporation were about to 
establish electricity supply works, he did not think the shareholders 
need be much alarmed on that account, because it had been proved 
on more than one occasion that wherever electricity had been 
introduced the consumption of gas had also continued to increase. 


Workhouse Lighting.—Mr. Neville Appelbee, the Cardiff 
borough electrical engineer, recently prepared a report on the 
electric lighting of the Union buildings. The cost ot the wiring 
was estimated at £750, and annual upkeep, &., at £307, against 
£351 for gas. After some discussion the Board decided to post- 
pone the matter in order to obtain a report on the heating arrange- 
ments of the building. 


Marriage.—Mr. H. W. Appleby, of Messrs. Rosling and Appleby, 
electrical engineers, was married on Tuesday to Miss Hilda M. 
Steavenson, daughter of Mr. A. L. Steavenson, Holywell Hall. 
Durham. 
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A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Ins“. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 


Nors.—The Specifications of Applications for Patents are not open to 
public ins peolion until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicaters of inventions, or 
where complets specifications accompanies application an asterisk is sufixed. 

August 12, 1897. 
18,718. S. H. SHort. London. Improvements in and relating to electric 
railways and tramways.* | 
SikMExS Bros. AND Co. (Їлмїткр). London. Improvements in 
supports for the current collectors of electric railways und tram- 
ways with overhead conductors. (Siemens and Halske, Germany.) 
S. Н. SHort. London. Improvements in and relating to motor- 
venicles for electric railways and tramways.” 
August 15, 1896. 
A. E. Ноор and G. J. SrNcLArR. Dublin. The Hosin light for 
horae trams, electric trams, busses and motor cars. 
G. К. В. ELPHINSTONE and А. C. Hear. London. 
in electrical measuring instrumenta. 
W. PISKORSKI. London. Improvements in automatic ог e:ectri с 
signals for railways. 
W. M. McDoucaLL. London. Improvements in and connected 
with secondary or storage batteries. 
E. W. LLovp and L. Newitt. London. 
switches. 


18,719. 


18,730. 


18,766. 


18,769. Improvements 


18,716. 
18,796. 


Improvements in electric 


18,80). 


August 14, 1896. - 
S. Ж. DE Ferranti. Oldham. Improvements in electrolytic cells, 
The Hon. R. T. D. BRouaHAM and W. C. Bgerssy. London. А 
safety device for use in connection with carriages propelled by 
electricity. 
W. Grunow, JUN., J. A. McELRov and J. Н. McELROY, 
Improvements in electromagnetic contact systems.“ 


18,835. 
18,865. 


18,871. London 
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18,884. C. ZIMMER, London. Improvements in and relating to the August 23, 1897. 
manufacture of plates for electric accumulators.* 19,405. E. Wricut. Birmingham. Improvements in electric traction. 

13,405. Morpey. Dynamo-electric machines, 19,424. W. Nernst. London. Electrical glow lamps. 

16,597. HEURTEY AND GERMAIN. Primary batteries. 19,451. F. G. W. J. Apaus. London. Improvements in or relating to 

17,187. TisDALE ND GouLp. Electric cable or conductor for electric fire electric lamps.* 
or other alarm systems. | 19,445. H. Н. Laxg. London. Improvements relating to the distribution 

18,519. WESTMAXcorr. Electric hand lamp for general or special pur- of electrical energy by means of polyphase currente, and to 
poses. induction coils or transformers therefor. (G. Grassi and D. 

18,912. FREUDENBERG. . Telephone systems. (Date applied for under Civita, Italy.) 

International Convention, August 7, 1896.) ` August 24, 1897. 

18,951. Сохрев and MicHELoT. Electrical accumulators. 19,469. G. CartMELL. Whitehaven. А steamer or vessel to be propelled 

19,501. DRAKE and GonHAM. Electric light conduits. either by steam or electricity to travel upon either land or water. 

19,695. Вевзкт, Мот and Mov (Ілмітер). Electrical switch for certain | 19,506. D. Loch and A. DaLzlxI. London. Improvements in arc electric 

. . useful purposes. lamps. | А : 

20,330. THE Episow-BELL PHoNoaRAPH CORPORATION (Limiten) and | 19,518. T. SPENCER. London. Improvements in electric are lamps. 
GREENHILL. Phonographs. 19,550. G. F. REDFERN. London. An improved incandescent electric 

21,027. Wisk. (Aluminium Industrie-Aktien-Gesellschaft.) Electrolytic lamp. (E. Ternstróm, France.) 
apparatus. | ` | му August 25, 1897. 

21,218. рч uua. m Means or apparatus for producing radiation 19,572. С. HookHAM. London. Improvements in electricity meters. 

21,509. RHODIN. E'ectrolyser or electrolytic apparatus. Impe Ae cole : рет онн a apparatus employed: 1n 

21,530. Buutt. (Blair and Ream). Telephones 5 с т ; : 

ки i . P І 19,614. T. Scorr and Н. Hankins. London. Improvements in electric 
August 16, 1897. storage batteries or accumulators. 

18,887. Т. R. W. PARNELL and E. BaiLEY. Scarborough. Improved | 19,621. E. Е. Stimson. London. Improvements in electroty ping. 
means for the production of gases for explosive purposes and pro- | 19,627. H. B. HaMMOND, London. An improved system of “ joint box” 
pelling motor-car cycles and other vehicles, and discharging for covering electric light cables. | 
ammunition by electricity. 19,629. P. M. J. BoucHEROT. „London. Improvements in monophase 

18,905. A. FLoRENTIN. Brussels. Electric warming apparatus for mine or polyphase alternating current motorsa. 
cages. 19,638. R. KENNEDY. London. Improvements in and connected with 

18,926. M. Отто. London. Improvements in apparatus for interrupting electrical storage batteries and plates therefor. 

or starting an electrical discharge for the production of ozone August 26, 1897 
and other purposes. 5 : ° 
18,934. P. V. VANDEVELDE. London. Improvements in automatic electric | 19,684. W. R. C. Barrinaton. London. Improvements in and connected 
. alarms.* with the armatures of electric bells and other like apparatus. 

18,941. C. Јомак. London. Improvements in and relating to electric | 19,696. E. Epwarps. London. Iinprovements in electrical ploughs. 
electric alarm and registering or controlling apparatus (M. Vester, (The firm of T. Gansel, Germany.) 

Germany.)* 19,714. Е. Вере. London. Improvements in and connected with electric 
ш 9,719 е Lond I bods of and 
| ; 1 ‚ В. G. LAMME. ndon. Improvement їп methods of and means 

18,994. J. H. Dunn. London. Improvements in the superheating of for electrical conversion and distribution. (Date applied for 
steam by means of electricity. : under Sec. 103 of Patents, &c., Act, 1883, Jan. 28, 1897, being 

19,017. J. G. Dixon. London. An improved method of and apparatus date of application in United States.) 
for advertising by electric light. | A 9 

19,055. H. S. JoxEs, of the firm of W. Р. Thompson and Co., London ugust 27, 1897. 

Improvements in electrolytic apparatus (E. Balbach, jun., United | 19,750. W. HrPwoRTH-CoLLINs. Manchester. Improvements in paper 
States.)* 4 and air-insulated cables, wires or conductors, used for conveying 

19,037. J. S. Morrison. Liverpool. Improvements in anodes and vats for or conducting electricity. 

use in the electro-deposition of nickel. 19,732, G. R. PowsLL. Bristol. Improved method whereby to facilitate 
A 8 the coupling of wires for conveying an electrical current or rail- 
ugust 18, 1897. way trains. 

19,067. W. H. VAUGHAN and T. Foster. Manchester. Improvements in 19,745. W. FAIRWEATHER. Glasgow. Improved electromagnetic picking 
or relating to brakes for electric cranes. mechanism for looms. (F. E. Klein, Germany).* 

19,066. M. Н. Gotpstong. J. Н. Warp, Н. O. FARRELL and J. Moores. 19,755. Н. D. FrrzPATRICK. Glasgow. Improvements in the curving or 
Manchester, Ап improved mechanical electric apparatus for bending of pipes or conduits made of paper or like material used 
producing currents for intermittent use. for carrying electric wires and which аге enclosed in а metallic 

19,117. P. Vox Wouwermans, T. FischER, M. R. KOHN and I. PuLAY. sheathing. (G. Brandt, Germany.) 

London. Adjustable tension device for phonograph diaphragms. | 19,793. W. | . Жын ж G. THomas-Davigs. London. Improvements 

19,118. P. L. Согрѕснмірт. London. Improvements in dynamo electric е V 
driving apparatus, especially suitable for propelling vehicles.“ 19,797. G. H. Ponp. , Washington, D.C., U.S.A. Method and apparatus 

| for the electrical treatment of fibrous materials.* 

19,123. J. G. W. ALDRIDGE. London. Improvements in electric tram- 
ways or railways. | August 28, 1897. 

August 19, 1897. 19,808. W. Н. WurrEsSIDES. Leeds. An improvement in electric switches 
. . for stage use. | 

19,179. E d М ы miu London. Process of manufacturing white 19,846. L. GueLzow. London. Improvements relating to the manufac- 
кас оу oa : . facture of plates for electric accumulators.* 

19,180. R. HackiNa. London. Improvements in and relating to electric 
heating coils. 

19,229. L. E. WALKINS and F. W. Dickinson. London. Improvements SPECIFICATIONS PUBLISHED. 
in electric railway systems. NorE.—All Specifications can now be obtained at the uniform price of 

19,250. I. Freep. London. Improvements in a system for the electrical | 8d. each. 
protection of safes.* 1896. | 

August 20, 1897. . | 20,881. Мірргвтох. Means for jointing and protecting electrio con- 

19,289. J. SHEEHAN and С. T. Нотсніѕох. London. Improvements in чаш apocially applicable for use au the-wiring of buildings. 
incandescent electric lamps, &c. 21,009. Еһмовв. Construction of low-tension dynamo electric machinery. 

19,307. 5 8. 1 London. Improvements in or connected with 21,017. Heys (Chedville). Electric heating devices. 
electric are lamps. 21,749. Tue Sussman ELECTRIC Miners’ Lamp Company (Li 
: : . MITED) and 

19,517. F. W. Baynes, London. Improvements in phonographs. ' ROSENTHAL. Active material for secondary battery plates, 

August 21, 1897. 22,146. BowLzs. Electric light and power circuits. 
19,334. R. JouxsroxE. London. A new or improved wireless tele- | 24,472. Lerner. Frames for electric aecumulators. 
19.380 ра 24,473. Leitner. Primary and secondary galvanic elements. 
880. W. Grirritus, London. Improvements in or connected with = i : 
conduits for electric or cable tramways or railways.* N . сопан у baterias 

19,581. P. vox Wonwermans, T. Fischer, M. R. Konw and 1. Рїллү. | 1897. 

о ие in recording and speaking apparatus for | 7,412. Hottanp. Switchboard indicator or annunciator. (Date applied 


for under International Convention, September 5, 1896.) 
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10,444. MorraTr. Portable electric batteries. 


12,134. CLAREMONT and Royce. Hanging of electroliera and other elec- 

trical fittings. 

12,527. WALTER. Device for use in connection with storage batteries. 

12,455, Рекс and ScHACHERER. Electric conducting cords and means for 
connecting then to walls and other supporta. 

pus (Kissling and Sohn). General switch for groups of electric 

amps. 

JEANTY. Electric primary and secondary batteries. (Date applied 
for under International Convention, November 19, 1896.) 

12,936. Newton (Cowles). Electric furnaces or electric heating apparatus. 

15,970. THE British TxHomson-Houston Company, LiMITED (Rice). 
Dynamo-electric machines and rotary converters. 

Tae British THomson-Hovuston Company LiMITED (Ekstrom). 
Lightning arresters. 

15,972. Тнв British THomson-Houston Company (LiMrTED) (Potter 
and Case). Controllers for electric motor circuits and blow-out 
magnets for use with tame, 

THE British THomson-Houston Company (LIMITED). 
Systems of distribution of electricity. 

14,476. THe Ввгтзн THomson-Houston Company, Limiten (Libby). 

Insulators for electric conductor rails and feeders. 

14,477. Тнв British Тномѕох-НоовтомСомрлч ү, LIAIrzD (Libby). 
Insulators for electric conductor rails. 

OxLET. Electric meter apparatus. 

Вілтнү. Construction of electric alternating-current generators. 

Pitt. (Léger, Bomel and Société Bisson, Bergés and Cie.). Nega- 
tive electrode for zinc accumulators. 

YEARSLEY. Brush holders for dynamo-electric machines. 

BoscH. Electric igniter for gas engines. 

Cox and Тне Cox THERMO-ELEcTRIC COMPANY (LIMITED). 
or apparatus for charging accumulators. 


12,935. 
12,827. 


13,970. 


14,475. (Rice). 


14,478. 
14,804. 
15,013. 


15,011. 
15,411. 


15,488. Means 


15,490. FRALEY. Electric heatera. 
15,495. Brown. Contact boxes for electric railways. 
15,510. Јонхвом (Clare, Hatch and Taylor). Secondary ог storage 


batteries or accumulators and the manufacture of the same. 


JENSEN (Jebsen) Process for producing peat charcoal by means of 
an electrical current. 


15,550. ANDERSON. Shifting spanners. 


16,068. HARRINGTON. Construction of rails for electric railways and to 
bonds therefor. 


16,069. PuLLEN. Electric batteries. 


16,073. OxLEy. Safety switch apparatus for systems of electrical dis- 
tribution. 


16,513. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


In addition to the injormation given under this heading, detailed par- 
ticulars af many of the Companies whose returns appear below will 
be found in “THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND 
Нлхрвоок, 1897, pages 366-397, de., dc. 

— — 

ELECTRO-NEUROTONE COMPANY (LIMITED).—This Company was 
registered on Aug. 25 with a capital of £5,000, in £1 shares, to acquire, 
develop, work and deal with any inventions, patent rights, licenses, &c., 
connected with the production, storage, application, distribution and use 
of electricity, and to carry on the business of electricians, electrical and 
mechanical engineers, machinists, founders, &c. The first subscribers, with 
one share each, are: Т. Graham Lloyd, Н. D. Sinclair, Т. С. Hodgkinson, 
electrician, E. R. Baines, T. Salmon, Н. G. Campion and C. Griffith. 

SCOTT’S ENGINE SYNDICATE (LIMITED).—This Company was regis- 
tered on Aug. 26 with a capital of £2,000, in £1 shares, to acquire, take 
over as a going concern and carry on the business of steam, air and vapour 
engine manufacturers, engineers, machinists, &c., carried on under the 
style of Scott's Engine Syndicate at Norwich. The first Directors аге: 
Messrs. William H. Scott, William B. Sisling, Reginald Laurence and 
Cecil Wilson. 

TOWNSEND, TAMPLIN AND MAKOVSEI (LIMITED).—This Company 
was registered on Aug. 30 with a capital of £20,000, in 1,000 “А” and 
1,000 “ B" shares of £10 each, to acquire and take over as going concerns 
the business of an electrical engineer carriel on by William E. Townsend, 


and also the business of electrical engineers carried on by Messrs. Tamplin 
and Makovski, and to carry on the business of consulting, electrical, 
mechanical and general engineers. The first subscribers, with one share 
each, are: Stuan W. С. Tamplin, electrical engineer, William E. Townsend, 
civil engineer, Albert W. Makovski, electrical engineer, Mr. S., Mra. S. and 
Miss M. B. W. Makovski and A. M. Shepherd The first Directors аге: 
Messrs. Stanislas Makovski (Chairman), William Townsend (Managing), 
Struan W. G. Tamplin and Albert W. Makowski. 


GLOBE TELEGRAPH AND TRUST COMPANY (LIMITED).—The annual 
return to Aug. 10 has been filed. The nominal capital is £5,000,000 in 
250,000 Preference and 250,000 Ordinary shares of £10 each. 180,042 of 
the former, and 180,227 of the latter have been taken up, and the full 
amount has been called and paid. 

HARROW ELECTRIC LIGHT AND POWER COMPANY (LIMITED).—The 
annual return to Aug. 5 has been filed. The nominal capital is £25,000 in 
£5 shares, of which 2,540 have been taken up. The full amount has been 
called and paid. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 2 per cent. (May 13, 1897). Price of silver 
‚ per oz. (Sept. 2). Consols (24 per cent.) 1118—1114 for money, 
1114—1118 for account; 24 per cent. 104—1044 (Sept. 2). Stock 
Exchange Settling Days; Consols, Oct. 4: Stocks and Shares Continuation 
Days, Sept. 13 and 28; Ticket Days, Sept. 14 and 29; Pay Days, Sept. 
15 and 30; Mining Share Carry-over Days, Sept. 11 and 27. 

BRISTOL TRAMWAYS AND CARRIAGE COMPANY (LIMITED).—The 
for the week ended Aug. 27 was £2,661. 


traffic receipts of this Compan 
à. in the corresponding period of 1896, 


3s. 5d., against £2,372. 103. 
an increase of £288. 13s. 2d. 


BRUSH ELECTRICAL ENGINEERING COMPANY (LIMITED AND 
REDUCED).—The Directors of this Company have decided, after placing 
£5,000 to reserve fund, to recommend payment of the arrears of dividend 
to the Preference shareholders for the year 1895, and a dividend at the 
rate of 4 per cent. per annum on the Preference shares for the year ended 
June 30, 1897, leaving a sum of about £3,000 to be carried forward. The 
transfer books will be closed from the 1st to the 18th instant inclusive. 
CITY AND SOUTH LONDON RAILWAY.—The traffic receipts of this 
railway for the week ended Aug. 29 were £838, against £835 in the corre- 
sponding week of 1896, an increase of £3. The total receipts for the 
half-year amount to £8,152, against £8,333 in the corresponding period 
of 1896, a decrease of £181. 
COMMERCIAL CABLE COMPANY (LIMITED).—The transfer booka of 
the Sterling Four per Cent. 500-Year Debenture Stock of this Company 
will be closed from the 24th to the 30th inst. inclusive, preparatory to the 
payment of the quarterly dividend due Oct. 1, 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 29th inst. amounted to £1,535. The 
amount for the corresponding week last year was £1,300. Increase £235. 


MUNICIPAL STOCK.—The Finance Committee of the Liverpool Cor- 
poration bave decided to issue stock to the amount of about two and 
a-half million sterling in order to cover the cost of the purchase of the 
electricity supply undertakiag, the acquisition of the tramways, the intro- 
duction of electric traction trams, and other public works. 

NATIONAL ELECTRIC SUPPLY COMPANY (LIMITED AND REDUCED).— 
Notice is given that the Order recently made by the Chancery Court of 
the County Palatine of Lancaster, reducing the issued capital of tbis 
Company from £54,750, in shares of £5 each (of which 100 are Vendors’ 
shares), to £39,693. 16s., in shares of £3. 12s. 6d. each, has been filed with 
the Registrar of Joint-stock Companies. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended Aug. 27 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,954, 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated amount of the traffic receipts of this Company for the half- 
month ended Aug. 31 is £1,533, against £1,675 in the corresponding period 
of 1896. The May receipts (estimated at £5,070) realised £5,094. 

YORK TRAMWAYS COMPANY (LIMITED).—At the half-yearly meeting 
of this Company at York on Wednesday the chairman (Mr. J. Kincaid) 
said that the Provisional Order authorising the use of electricity as the 
motive power had been confirmed by Parliament, and the Company was in 
a position to employ electric traction on the tramways as soon as it was 
provided for the lighting of the city. 


ELECTRICAL COMPANIES' 


SHARE LIST. 


— ——— .ä ä—üää ääò 0. R —ñüñ%.%éł7' — — — —————— — 
AMOUNT | LAST PREVIOUS Price ВАТЕ РЕВ BUSINESS DORE 
PRESENT| ^ op | DIVI- NAME WEN&'sPRIOR | Wednesday, | CENT. DIVIDEND Dum. | DURING WERK 
AMOUNT.| SHARE. | DEND. AUG, 25. Sept. 1. YIELDED ENDING AUG. $8. 
ELECTRIC RAILWAYS ane TRAMWAYS. & в. d. Highest | Lowest 
£19,126 £10 8/0 | Central London Ordinarferrer hk? 9 103 Н. ‘a 217 2 June and December | 1» PE 
143,106 10 1/3 Ро. (46 paid) .............. о оеоо оо 900909 = 5 93$ 6 217 8 97 uly . éó 
000 | Stock 2 and South London Railway Con. Ordy. =- xi 65 67 66 68 215 2 | January and July - 661 
8.419 £5 6X 5X P Preference  — . Id 15 —16j 16à 161 8 4 6 4 з 16,% 15 
2185, 701 Stock 47 Do. 4ХР Debenture — = =< Is 140 188 140 217 8 | Мау апа November | 139 189 
54,000 10 9/33 | Waterloo and City Ordinary (28 paid) .......... 1 113 1 11 2 2 8 | June and December 11 10% 
45,000 10 sy [14 Overhead Railway Өзи дыка nj 12 u n $19 8 | February & August E 
435,000 Stock % Do. 49 Debeatare о æ oo роо чо со о «о чо чэ «о 11 112 110 113 11 6 | January and July a - - 
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ELECTRICAL COMPANIES’ SHARE LIST. 


NAME, 


TELEGRAPHS. 


-— bese CARS UE өө tsina T 

Do. huma 
Amazon Telegraph ....... 
Brazilian 


*® е ө 60 „„ ФЕ „„ О ep «D e e 


Submarine өөө nb em eR eA 

* Do. r Cent. Debs. And ‘Series, 1906) T 
Gonmei Cable Capital Stock .... ~.a s.s.s — = 
Do. 4 per Cent. Debenture Stock .......... 


Cuba Submarine . 2 6 „„ „ 0 * 9 9-9 «4 e. 5.5 OF ол „ 00 „ „ 
Preference 10 per Cent... Ха 

Direct Spanish (fully Dd) "-""09»9090000200 ee (C ee о» 
no 10 per Cont. Camulative Preference .... 
Do. 44 per Cent. Debentures — -. 
Direct United States Cable, 1877 3 
ще 6 per Cent. "Cumulative Preference 

* Do. с por Cent. Mort. Debenture Stock (red.) 
* Do, r Cent. Debentures, 1800. 
Hastorn Ex e anuo cusa mE AD ор 
Do. 4 per Cent. Debenture Stock .......... 

* Do. 6p. 3 Canet. чо. Bub. pone 1900 


D Debs. (regd 4.) LE wm ae 
. 6 per Cent. Precise je aia ed uni o pa 
Great Northern of Copenhagen 
* Do брег Cent. Debs., 1858 issue Series B 
Indo-European —......... 3 
London Platino-Brazilian 6 per Cent. Debs., IE 
Pacific & European Tel. 4% Guar. Debs.(red) 1942 . 
Reuter's FO SH SHH OHHH OS 0.8 0 O OL эе (QD OF €» "$c ^" ^c 
Submarine Cables Truss . . ex 508. срп. 
West African Telegra h O02 099 0 9 CD 06 OD ос Of 04 CR eO о» 
* Do. брег Cent. Debentures (red.) = æ a 
West Coast of Ameriloe «4 
* Do. 4 per Cent. Debentures . € ө Ae «D 60 am оо mF 00 9 
West India and Panama ...... as ao ~o ss » o m mee 
Do. брег Cent 1st Preference .... == m.s = 
Do. 6 per Cent. 2nd Preference 
* Do. брег Cent. Debentures, 1017 æ.. 
Western and Brazilian . 2 6 „ 06 6% 06 „ „% „„ 0 ee „%% ою „„ ее оо 
Do. брег Cent. Preferred Ordinary enh io wis 
Do. Deferred Ordinary — 
Do. 4 per Cent. Debenture Stock (red.) 
Western Union 7% 1st Mort. (Building) Bonds 1902 
Do. 6 per Cent. Sterling Bonds (red.) ...... 


TELEPHONES. 


Chili Telephone (fully paid) 444 
Consolidated Telephone Const. & Maintenance 
Monte Video Telephone 6 per Cent. Preference 
National Op eS 606 „„ SE 60 ото „э cm эф 9 9 am ол 
8 i Cent. Cumulative ist Pret. 3 
eg Cumulative 2nd Pref. (fully patd) 
E Non-Cumulative 8rd Pref. (fally paid) 
onm V аиа и 
Gutted ) River Plate. VESPERE P де жа 
Do. 6 per Cent. Debenture Stock (red.) )- маен өө 


ELECTRICITY SUPPLY COMPANIES. 
Birmingham Electric Supply (fully paid) ......... 
оңго ems a otelo Lighting (fall дезен ipe 

of London Electric "m 
Do. 67 Cumulative Pr Pret. (ali а um he 
* Do. 6% Debenture Stock Ria mE RE ОЮ 
Charing Cross & Strand Electribity Supply Corp... 
Do. a per Cent. Preference .........,.... — 
Do. б per Cent. Debentures (red.) 
Chelsea Electricity Supply Ordina — e wss 
Do. 437 Debenture Stock (red.) M 
‘County of London & Brush Prov. Ord. (tally т paid) 
Do. 6% Cumulative Preference .............. 
London Electrio Supply Ordinary .......... sa ae as 
Do. Preference €— 
мекороцып Electric Supply Ordinary comes 


Globe Tel h and 
Do egrap 


issued at 2 prem. (fully pald) .......... 
i Deb. Stock Firat Mortgage со оа ов ou 
Nottin Il Electric Ordinary .......... m 


Rand Eleotric .......... . 
*Royal Elec. Co., of Montreal nv ist Mort. ‘Debs. 
St. James and Pall Mall Electric Ordinary 
Do. 7 per Cent. Preference ..... 

* Do. 4 per Cent. Debenture Stock (red. — 
Westminster Electric Supply (fally paid) ........ 


ELECTRIC MANUFACTURING, &o., COMPANIES. 


Brush Electrical Hngineering ———— каа ан 
Do. 6 per Cent. Pref. Non-Cumulative ...... 
Do. 4$ per Cent. Perpatual Debenture Stock 

. 2nd Debenture Stock (red.) 

British Aluminium Ordinary . 


eee 


Do. 7% Cumula ive Preference . 
Castner-Keilner Alkali Co. Ai Ge paid) ` SA 
Crompton and Co., 7 por Cent. Cumulative Prof. 

Do. 5% First 11058 Debentures (red.) 
жоп end? adn Чен 18 бы " Swan) (es paid)xd 

xd 


+00000 „ „6% ERRER %%% „„ „„ „ ьо „ „ 


Blectric Construction @eeeeves 00009 о0о ов LE у Фоо оо 
ро. 7 per Cent. aur аз. oo 
Blmore's Patent Copper De pon 
W. n EE re a orks пагу ... ad 
71 Cent. Preference .. 

% Mortgage Debentare ‘Stock (red.) 
дада Rub А Gutta Pe ercha, &c., Work 
Do. ы, First Mortgage Да» (red.). бааа 
Construction and Maintenance .,.... = 

* Son ar Cent. Bonds (red.} 1899 
oe Robinson Ordinary. 
50 dne Preference .. S 


„„ „ee 


jj) асы ШШ allowance has been made for acorued interest, bat 


PREVIOUS Price ВАТЕ PER 
EEK'S PRIOB | Wednesday, сют. 
AUG. 26. _____ | BHARR | DERD. | Ad. 26. 1 Вер. 1. |үшш || ` | Burma AUG. 28. 1. YIELDED 

na MESE a DEDE ee A ae se ee УКЕ eee I OM ae ee РАН 8. ri 
51 57 66 59 4 13 : 
101 102 103 1м 5 6 
104 11 111 12 
92 103 99 103 817 8 
5 6 Б 6 E 
15 154 15 15} 419 4 
115 117 118 117 4 5 6 
170 176 180 185 4 6 6 
103 107 1063 1074 8 14 11 
9 1 8t 9 8 8 5 
19 20 181 19 6 27 
83 4} 91 4 4 811 
9 10 9 10 411 6 
103% 1067 1037 103 4 411 
9 10 91 10i 5 17 1 
16 17} 161 171 815 4 
17) 18 174 183 8 5 0 
122 132 129 13, 8 0 9 
101 101 101 101 414 9 
17) 18 171 18 817 9 
123 131 128 131 8 1 1 
100 103 9) 103 417 1 
99 1'$ 99 108 417 1 
103 105 103 103 815 8 
1072 [107 1074 117% 812 9 
1} 12 14 12 317 0 
16р 171 161 171 8 9 7 
96} 974 26) 274 813 1 
101 107 104 107 tli 7 
61 57 64 57 4 7 9 
107 110 107 110 5 9 t 
107 110 107 110 818 5 
7 8 7 600 
135 140 186 140 4 5 9 
b 6 F 6 0 0 
104 107 104 107 416 8 
3 ц 3 1} 
10 107 105 107 815 2 
і 14 і 1} 82 
10 10] 10 10) 615 5 
8 9 8 9 615 7 
103 108 105 108 1 12 7 
9} 9 9 8608 
63 E 7 7 457 
24 2 2} 29 - 
101 101 191 101 8 17 4 
100 19 106 110 09 8 
103 106 103 106 616 6 
" 82 " 81 5 68 
9' s 9 2 8 6 0 
68 6% 6% 6 4 8 0 
15 17 15 17 810 7 
15 17 16 17 810 7 
0 6} 6 6} 8 16 1t 
105 110 105 110 8 8 9 
$ 1 Ye H 4 2 4 
з} 4 34 4 6 5 0 
100 105 100 105 416 2 
91 9] ees 
23} 24] 23] 24} 317 2 
164 171 17 18 8 6 8 
13) 185 182 185 814 4 
12] 18} 124 133 2 4 6 
6 64 6 6) з 6 8 
91 10] 9} 19} 2 7 7 
110 113 110 118 81) 8 
121 13 193 18 н 
15 15 15 15 816 9 
13 2 1 1 р 
4 4 4 4 i 
16} 17 17 18 216 7 
16 17 16 17 2s 
118 122 113 192 813 9 
15 16 5 15 2 10 0 
1 y, 1 18 8 ee 
103 15 101 106 467 
17 18 17 18 з 311 
10 11 10 11 8 3 3 
02 10 102 105 8 18 2 
144 15} 14} 153 8 4 0 
1 11 1 13 us 
11 11 13 11 % 
xd 106 109 108 107 4 4 1 
93 04 412 7 
1 ц 1 1} aa 
lk 3 13 2 Е 
£9 91 89 91 5 6 5 
2} 2 2} 23 6 8 8 
4 4 4 5 11 1 
101 103 101 103 817 8 
1 2 1 2 5.00 
2 8} 2 4 6 2 
ist iol 18 19} 527 
184 194 18 19 813 8 
109 114 10 114 4 0 6 
20) 213 $20 213 413 0 
105 103 105 108 814 9 
87 40 87 40 4 811 
105 1 102 105 2 : 
7 11 7 71 817 5 
105 107 106 107 441 
not 


— 


DIVIDEND DUR. 


Feb., May, Aug., Nov. 


January and July 


Mar., June, Oct., Dec. 


June and December. 


February and "August 


April and October .. 


January and July _ " 
Jan., Apr., July, Ось 


February & August 
со. a 


терга 
ipl NO N Find 
Tan =f Apr., July, Oct. 


January, April, July 
March & September 
May and November 
March & September 
June and December 
April and October .. 


June and "December 
May and November 


January and July .. 
Way and November 


June ‘and December 
Feb. Мау, ARE; ^ov. 
March & eptember 


February & August 
LI] 99 
00 98 


June 'and December 
April and October.. 
W 


March ............ 


February . | а 

Febraary & Augusd 
June and December 
териш & August 


J anuary and J uly .. 
March .. 
June and December 


March & September 


April and October. & 


Inne and December 
March eo зовоо 060 GD 


April and October 
February & August 


J uae and Decsmber 
March & September 


February E August 
June and December 


January апа Jaly .. 
February & August 


June and December 
February * August 
August .. 


2„ 2 o@ а оо 


February & August 


Marco & а Soptimber | 
March 


*9 же 


January and ЭУ: 
April and October .. 


Mey and November 


foe redemption, 


Durning WEEK 
Бярне Аса. 28. 


Lowest 
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21411112 
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BRUSH INDUCTOR 4 | 
ALTERNATOR E 


(MORDEY'S PATENT). 


DURABILITY GUARANTEED. 
NO MOVING COIL WHEATRYER. 
HIGH EFFICIENCY. F 
PERFECT PARALLEL WORKING. O MAN cS ШНА \ ау 
WILL STAND SHORT-CIRCUITING. "WA 323 —— — 


PU * —— “| 
— 2 — = - Ry, 
W N N кез. 


The Leading Machine on the © 
Oontinent. | 
Large Orders in hand for English 
Stations. 


R. 


— — 
\ Tm — os 
А W 


a 
ы „ 


Send for Lists to— 


THE BRUSH ELECTRICAL ENGINEERING C0., Lt. 2 gar 2 


Demy 8vo. Fully Illustrated. Price 6s., post free; Abroad, 6s. 6d. 


THE POTENTIOMETER AND ITS ADJUNCTS 


(A UNIVERSAL SYSTEM OF ELECTRICAL MEASUREMENT). 
By W. CLARK FISHER. 


Electrical testing may be said to have passed through two stages. Firat, that which may be called the elementary, in which first principles 
were evolved ; secondly, the adaptation of the same to the needs of the telegraph and cable engineer. But with the advent of electric lighting 
and other undertakings, such testing might be said to have passed into the third or practical and commercial stage, where large quantities have to be 
dealt with, and where the old order of things changeth. The engineer or practical man demands that he shall be shown results quickly, plainly and 
accurately with a minimum of trouble, understanding, and consequently “ Time," and on that account prefers—like all good mechanics — to have one 
good instrument, which, once understood and easily manipulated, can be used in a variety of ways to suit his needs, It is to this fact undoubtedly 
that the Potentiometer method of measurement owes its popularity. Its accuracy is rarely, if ever, impugned. Measurements made by it are 
universally accepted amongst engineers, and it might be well termed a “universal” instrument in universal use. 


Demy 8vo. Fully Illustrated. Price 5S., post free; abroad, 58. 6d. 


= LOCALISATION or FAULTS н ELEGTRIG LIGHT MAINS. 


By Е. С. RAPHAEL. 
EXTRACT FROM PREFACE. 


Although the localisation of faults in telegraph cables has been dealt with fully in several handbooks and pocket-books, the treatment of faulty 
electric light and power cables has never been discussed in an equally comprehensive manner. Beyond a few short articles which have appeared in the 
technical journals from time to time, nothing has been written on the subject The conditions of the problems presented for solution are, however, 
very different in the two cases: faults in telegraph «ables are seldom localised before their resistance has become low compared with the resistance of 
the cable itself, while in electric light work the contrary almost always obtains, This fact alone entirely changes the method of treatment required їп 
the latter case, and it has been my endeavour, by dealing with the matter systematically, апа as a separate subject, to adequately fill a gap which has 
hitherto existed in technical literature. Various methods of insulation testing.during working have been collected and discussed, as these tests may be 
considered to belong to the subject. I would particularly call attention to the method of testing the insulation resistance of a permanently earthed 
network, described in the book, as I think this method has not been used hitherto. Central station engineers would do well to study the chapter of 
Fault Signalling Networks, The methods therein described (by means of which the test wires in the cables are used to signal at the station the district 
in which a fault has occurred) ought to be used more extensively. . . . . . I trust the arrangement of the proofs of formule will Fe appreciated 
by practical men who use this book, . . . . , ." 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


" THE ELECTRICIAN " PRINTING AND PUBLISHING CO., Limited, 1, 3 and 3, Salisbury Court, Fleet Street, London, E.C. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
CONNECTIONS. 


Fertan 


| THE | | 
IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
Hna TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to — Portugal, Gibraltar, Maita, Egypt, Aden, 
| and india. | 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. | | 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 


By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. Se (( | 


Telegrams should be sent from the Oompany’s Stations— | 
LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S. W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. С LIVERPOOL—KI13, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Gandia, Rettimo, Canea, Sitia. 
Rhodes, Trieste, Corfu, Zante, Patras, Бега oy i te AN Santa Maura, Tinos, Andros, Zea, and 
he Gree ands. | | 


This Сотрапу'з Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sectlons. 


ding Tel from Postal Stations С С . 1 JJ th tulto 
* pee should taken to mark them— v L.A. ELA. STE RN, = ыште үтү tles. "EX 
Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 


57, RUE GAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 60, Old Broad Street, E. O. By Order, GEORGE DRAPER, Secretary, 


* OLEOPATRAS NEEDLE e ` 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 

INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE. 

MENTS, OHINA, MANILA, COCHIN GHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 

Messages are accepted ai the Company's O 
LONDON: 18, Old Broad Street, E.O, 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.O. 


LIVERPOOL: African House, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. 


Where receipts are given gratis for the charges made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout tho Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the '' Via." 


Books of Forms and Tariff Books containing Rules and Regulations, Lista of Stations, &c., are forwarded post free on 
application to the Company’s Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., Б.О. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


ANY COLOUR OR TINT. 
READY MIXED. W AT ANY TIME. “не шге; TEN YACHTS сонде or outside), LAM P-POSTS (оле and Electric), 
d for ALL PURPOGES where a and washable surface is essen Has stood years of rough wear 
THE INDESTRUCTIBLE PAINT resists the poris pe acids and alkalies. ie for Iron Structures, Roofing, Gas Tanks, &o 
LASTS WELL WHERE OTHER PAINTS ARB USELESS, NOT AFFROTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURNE, йо, 
BROWNINO'S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "or damp Walls.” 


Preventa decay and makes ро ectly Weatherproof Stone, Marble, Brick, Cement, Plaster, &c. The only solution used on OLEOPATRA'S NEEDLE 
which has been preserved by it 18 YEARS. 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXNIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: '' WRATHERP ROOF LONDON.” 


EPPS’S 6COCOAINE. Dunean Wallet and Co., 


EXPORT PROVISION MERCHANTS, 


\ 


'"ЎНҮЙ 30vu1 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) Shippers of Wines, Spirits, Teas, Coffees, &c., in Bond. 
ae Do ted to nibs ful hy n up beans) of the natural Cocoa, 114, FENCHURCH STREET, LONDON, E. C. 

) sing subjected to po 1 "аг: іс ssure sive fo ir 
%% eive dorth S| радар Arrangements made for supply of Telegraph Stations ,.. 
a product whic 'h, vie en pre ра red with. b ling Ww ater. has the con- Messrs. D. W. & Co. supply Provisions and Bonded Stores to the CABLE STEAMERS 
sistence of tea, of which it is now, with m: my, beneficially taking of several Companies, also to VARIOUS STATIONS of the EASTERN, EASTERN 
the place. Its міјте principle being a ge ntle nerve stimul: int, AND SOUTH AFRICAN, and EASTERN EXTENSION, AUSTRALASIA, AND 
supplies the needed energy without unduly exciting the system.— CHINA TELEGRAPH COMPANIES, апа are prepared to execute orders on specially 


Sold only in labelled Tins, favourable terms on shortest notice. Telephone No. 502 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


АВ SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs, SHAW, SAVILL, & ALBION 00.°з ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 


LINE, STAR NAVIGATION CO., Messrs, GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN & 00., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION C0., and other large Fleets of Steam and Sailing Vessels, Agents at all the ши Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, Wa GARFORD ST, LONDON, Е. 


TELEGRAPHIC ADDRESS: KIRKALDY LONDON." 
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THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, ш. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Looe, «= 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


00000000000066 


The above Oompanies, by means of Cables along the East and West Ooasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. 
CAPE COLONY. | NATAL, 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA 
BAGAMOYO. DAR-ES-SALAAM, ' 


WEST COAST. 


BRITISH | PORTUGUESE. V RENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAN. 
ACCRA. PRINCIPE, F 
LAdos : 
S. THOME. WHYDAH. 
NET eb GERMAN 
BONNY. _ BENGUELLA, — 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS: 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House 60, Old Broad Street, E. O. 
By order 
H. E. PLANE, Secrstary, GEORGE DRAPER, Secretary, I. OAMBROOK, Secretary, 
Arrican Direct Тиівеваев Oomranv. Eastern anp Sours AÁrnicam TaLmGRAPB Wss? Arrigan TmrLsexaPH Company. 


Oompanry, 


— — —  — —« „ 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Ln. 
THE WESTERN = BRAZILIAN TELEGRAPH (0., Im. 


TEA above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
| Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo., Ltd., 


— AND ~= 


THE WEST COAST OF AMERICA TELEGRAPH Oo., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira — —- = —— эш ш Argentine Republic—All Stations- x 
Oape Verde Islands—8t. Vincent 1 Par y—All stations "IN 
T is St. Iago не = c = ата 


Bolivia—All Stations on on on eos тее эш 
Ohili—All Stations oan ous om [s] = вез 


000006 
| Taciff-Cards, Books of Forms, and all information can be obtained at the Head Offiees of the 
Companies. Messages should be marked “Via Eastern.” 


Brazil—Pernambuco 2 = os — 
e All other Stations “© = ы "a 
Uruguay— All Stations «= 28 


m$» es CO во =m P 
s о ст w * 
cO © © » K 
ю ю %o о oe 


By Оврев, 
RIOHABD OOLLETT, Secretary, 
Bsaziuaw Susmaninn Тагковарв Oo., Wixoumerza Носвк, Ого Broan STREET. 
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me “COMMERCIAL.” . 


THE LEADING ATLANTIC CABLE COMPANY. с er 


BRITISH COLUMBIA AU 
С А N A O А — ПНЕ „у - 1^ TII 
I à = —z N. 
* ee e. c y FRANCE 
7 — N ANC 
4 A t — — INTATTA lun i + 
du v 2 n PON у ? 
| \ 


ATE NT OCEAN 


b BERMUDA 


ff 
С THE GREAT SUBMARINE AND LAND TELEGRAPH SYSTEM. 


| 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGSAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST hELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The ** COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Sootla, connect with the Canadian Pacific Railway Telegraphs 
for all important places in Canada, from the Atlantio to the Pacifio; the ONLY COMPANY having Lines in British Columbia. The '' COMMERCIAL” Company's 
Cables landing in Kew York City and near Boston connect with its OWN SYSTEM of Land Lines, reaching all parts of the United States, 


MARK YOUR MESSAGES WITH THE FREE INDICATION ЁЁ MA COMMERCIAL," ок Use THE coMPANY'S GLOBE TRADE MARK FORMS. 
— — — ——— е6 


GENERAL OFFICE; BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, k. O. FREDK. WARD, MANAGER IN ENGLAND, 
BARING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEBENTURE BTOCK OF THE COMPANY. ` | 


HEAD OFFICE: 253, BROADWAY, NEW YORK, U.S. A. 
JOHN W. MACKAY, PRESIDENT. GEO. G. WARD, VicE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, SECRETARY. | 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS In MEXIOO and OENTRAL and SOUTH AMERIOA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS In the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


“Via Western Union.” "C'T chame 8 


The Offices of the С 
re. 252, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E. o. 


in Great Britain are— 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, Е.С 2, NORTHUMBERLAND AVENUE, LONDON, W.C 1, PANMURE STREET, DUNDEE бәт 
р К Ц 3 . ' . — 
105 ROYAL EXCHANGE, LONDON, Е.С. A5, EXCHANGE BUILDINGS, LIVERPOOL. 106, GEORGE STREET, EDINBURGH. 
100, ҮР NCHURCH 8T ET, LONDON, E.C. BACKHALL CHAMBERS, BALDWIN ST., BRISTOL. | EXCHANGE BUILDINGS, Ў 
ГР! INGHAM HOUSE, ARUNDEL ST., STRAND, | 29, GORDON STREET, GLASGOW. 7, ROYAL EXCHANGE, BANK 8T., MANCHESTER. 
» W.C. 10, FORSTER SQUARÉ, BRADFORD 1, SIDE, NAWCASTLE-ON-TYNE. 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & COULTY: 


(BSTABLISHED 1850) 


Electrical Aucticneers, Valuers, 
AND ARBITRATORSG. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 


BY ORDER OF T 


INDIA IN COUNCIL. 


TENDERS are invited for the UTILISATION of WATER flowing from the Perlyar 
Lake for purposes other than irrigation and not incompatible with the use of the 
water drinking. 

2. The irrigating веавол extends over nine to ten months, during which time the 
discharge is likely to be from 1.100 to about 500 cubic feet a second, according to 
the demands for irrication and the available quantity in the lake. Subject to the 
risk óf interruption by accidents or drought, a supply can be given throughout the 
irrigation season. No supply can b^ guaranteed at other times, but, so long as 
water is avai'able, the Government will be prepared to issue it in such daily quanti- 
ties as may seem to it advisable with reference to the time which is likely to elapse 
before the supply is replenished by the setting in of the rains. 

8. The fall from the tunnel to the foot of the hills is approximately 900ft., and 
the distance measured along the course of the stream about 6,800fr. Опе cubic foot 
per secend falling 9C0ft. is estimated to pro luce oven 60 effective horae-power. 

4. Intending Lessees should state th» quantity of water requi d in cubic feet per 
second, and the annual rent offered for each cubic foot per second. No rent will be 
charged for the first year from the d«te of the concession ; for the second year the 
charge will be one-fifth; and an additional charge of ene-fifth will be made evcry 
year until the full rent is reached. ‘Ihe whole or part of the concession may be 
surrendered on a year's notice being given. 

Б. Lessees will construct at their own expense, on plans to be approved by 
Government, all the weirs and other works required to divert the water from the 

v low the tunnel. 

Е A For further information application may be made to the CHIEF ENGINKER FOR 
IRRIGATION, Madras, by whom Tenders will be received up to Ist JULY, 1898. 


rr AND COUNTY OF KINGSTON UPON-HULL. 


ELECTRIC TRAMWAYS. 

ORPORATION of the above City invite Tenders for the ELRCrRICAL 
вро RNT of their TRAMWAYS, to the extent of about Niue Miles Double 
` nd Half-mile Sing)» Track. 
rat pe be open to Contractor to submit Tend rs for various systems. and the 
Contract, which will not be divided, will include Engines and Generators, Switch- 
boards, Feeders, Poles, Bracket. Trolley Wire, Rail Bonding, and all «ccemories ; 
also the first instalment of Cars (15 Motor Cars and 5 Trailer-). 

It is expected that the Specification, Lithographed Plans of the Routes, and other 

rticulars will be ready for issue early in September, and copies wh n ready may 
фе obtained from the Citv Engineer, Hull, by persons proposing to tender. upon 
payment of a deposit of £10, which will be refunded upon receipt of a bona fide 
Tender and return of the papers and pl«ns supplied 

Cheques to bx made payable to Mr. Тох. G. Milner, City Treasurer. 

Tenders, endorse, lender for Tran way ¥quipment,” ara to be addressed to the 
Chairman of the Works Committee, »n4 delivered at the Town Clerk's Office, Hull, 
Delore noon on FRIDAY. 5th November, 1597. ‚ 

The Corporation do not bind 5 to accept the lowest or any Tender 

By order 
A. E. WHITE, Cite Rngiveer. 
A. S. BARNARD, City Klectrical Engineer. 


Town Hall, Hull, 26th August, 1597. 


DOU LTON «CoO., 


MANUFACTURERS OF 


LUMBAGO (JRUCIBLES 


— 
ä ¥ 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony. 

Gold, Silver, &c. 


Depots: 
LIVERPOOL, MANCHESTER, 
BIRMINGHAM, 

Ж ee ST. HELENS, LANCS., and PARIS. — 
JL.A IVIEXZEIUEPEX. LONDON, S. . 


— —— 


Manufacturer of 

ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

HATTON GARDEN, LONDON, 
CATALOGUE FREE 


44, 


2 Сола Medal. 


> STANLEY = 


3 i Manufacturer о? 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Priors 
—— PRICE LIST POST FREE, —— 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '' Tnrnatile London“ Telephone 651 


TENDERS INVITED. 
MUNICIPALITY OF IPSWICH (QUEENSLAND). 


ELECTRIC LIGHTING. 


The COUNCIL of the MUNICIPALITY of IPSWICH (Queensland) are prepared to 

receive TEN DERS for the SUPPLY and ERECTION of the following Plant :— 
Section A. —TUR"'LAR BOILERS. 
Section &, — EED. STEAM and EXHAUST PIPES, PUMPS and HEATERS. 
Section C —--STEAM ALTERNATORS and EXCITERS. 
Section D. —WIT.HBOARD 
Section K.— HIGH and LOW TENSION MAINS, JUNCTION BOXES, &c. 
Section F.—TRANSFOR MERS. 

Specifications for the above, with General Conditions of the Contract, may be 
obtained on application t^ the undersigned, or at the offices of Мезагз Gordon aad 
Gotch, St. Bride-street, Ludgate Circus, London, Е.С. 

The Council reserve the right to acceot the Tender of any contractor for any one 
ог 1 885 of the Sections, aud they do not bind thems:2Ives to accept the lowest or any 

ender. | 

Tenders, marked “ Electric Lighting,” must be delivered to the undersigned at the 
Council Chambers, Ipswich, Queensland, not later than Noon on MUNDAY, the 


15th day of November, 1897. 
ere En ALBION HAYNE, Town Clerk. 
COUNTY BOROUGH OF HALIFAX. 


TRAMWAY SWITCHBOARD. 


TENDERS are invited for the SUPPLY and ERECTION of a TRAMWAY 
SWITCHBOARD. *pecifications may be obtained on application to Mr. T. P. 
Wilmshurst, Borough Electrical Engineer, Foundry-street, Halifax, on payment of 
One Guinea, which will be returned on receip* of a bona fide Tender. 

Tenders will only be considered from firms having experience in electric tramway 
switchboards. 

Tenders, endorsed Electric Tramway Switchboard,’ must be sent to the under- 
signed before 10 o'clock a. m. on MONDAY. September 20 h. 1897. 

e person whose Tender ia accepted will be required to observe the Fair Con- 
traets Clauses adopted by the Corporation. 

The Corporation do not bint кеше {о accept the lowest or any Tender. 

y order, 
KEIGHLEY WALTON, Town Clerk. 
O F 


ROROUGH PLYMOUTH 


The PLYMOUTH CORPORATION is prepared t» receive TENDERS for the 
a eee ENGINEERING WORKS, in connection with the Tramways of the 
orough, viz. :— 
Contract No. 10 COVERHEAD TROLLEY LINE, POSTS, BRACKET, &c. 
Contract No. 11. -CTRAMCARS, TRUCKS, MOTORS, TROLLEY ARMS, &т. 


„ may tender for either of the Contracts“ but not for a part of any 
ontract. | 

Cories of the Conditions, Specifications, and Forms of Tender, bound np together, 
may be obtained from the undersigned on the deposit of Two Gnineas for each copy, 
which will be returned on receipt of a bona fide Tender upon the prescribed form, 
and wit*in the stated time. : = 
i an a Contractor withdraw his Tender the amount of his deposit will be 
orfe ted. 

A copy of the Drawing of Posts will be sent to those wishing to tender for 
Contract No. 10. 

Sealed Tenders, endorsed Engineering Contract No. ——,” must be delivered 
pA Н. Ellie, Esq., Town Clerk, Plymouth, not later than the 2nd day of OCTOBER, 

The Corporation does not bind itself to accept the lowest о" any Tender. 

The acceptance of any Tender will he subject to the Contractor paying the 
standard rate of wages obtaining i» the district where the w^rk may he carried on. 

JOHN H RIDER, Borough Electrical Engineer. 
East-street, Plymouth, September 6th, 1897. 


APPOINTMENTS VACANT. 


PERAK GOVERNMENT RAILWAYS. 


STRAITS SETTLEMENTS. 


TELEGRAPH INSPECTOR REQUIRED to supervise mai-tenance of open lines, 
erect new lines, supervise telegraph offices, repair damage to instruments, &c. 
Should have theoretical and practi:s] knowledge of telegraphy and understand 
location of faults, and setting up of batteries, electric bells, and telephones. Pre- 
ference will be given to one who has had a course of instruction in one of the large 
Railway Telegraph Schools, and is acquainted with dynamos and electrical lighting 
plant. Engagenient for three years. Salary. 120 dollars per month for the first 
year, 130 dollars per month for the second, and 140 dollars per month for the third, 
with option to the Government to renew the engagenient for another three years at 
150 dollars per month. (The exchange value of the dollar on 30th August was 
18 94d. No compensation for fluctuation or fall in exchange. Free unfarnished 
о will be provided. А contribution of 4 per cent. of salary to he made to 

allway Superannuation Fund. Second-class passage ont and b:ck conditional on 
good conduct. The s«lected candidate would have tu pass a strict medical examina- 
tion before appointment. А 

Applications, stating age, whether married or single, and giving full particulars . 
of experienc, and accompanied by copies of testimonials (not originals), with names 
and addresses of references of whom inquiry can be made as to capabilities and 
character, will be received by the CROWN AGENTS FOR THE COLONIES, Downing- 
street, London, S. W., up to the 2186 Sk PTEM BER. 

The Crown Agents possess no further particulars respecting the above appoint- 
ment, and cannot, therefore, undertake to answer inquiries. 


N ORTHAMP TON INSTITUTE, CLERKENWELL, 
LONDON, Е.С. 
APPLICATIONS are invited for the following APPOINTMENTS :— 


JUNIOR DEMONSTRATOR IN ELECTRO-TECH NICS (two evenings per week). 

PHYSICS LECTURE ASSISTANT (full time). 

Forms of Application and particulars as to salaries, &c.. may be obtained by 
writing to the office of the Institute, St. John street-read, Clerkenwell, London, Е.С. 

Applications are to be made in writing on or before 1 p.m. on SATURDAY, the 


26th September, to 
AP R. MULLINEUX WALMSLEY, D.Sc., &c., Principal. 


О 
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SITUATIONS VACANT AND WANTED, &c. 


Wan TED, a capable hand to take CHARGE of METER 


DEPARTMENT of Electricity Supply Works. Must be used to electricity 
meters of all classes, and testing and superintending the fixing of same.—Apply, 
saving Зза перове, age, and salary required, and enclosing copies of testimonials, 

Electrician Office, Salisbury-court, Fleet-street, E.C. 


ANTED, first-class RAILWAY ELECTRICAL FORE- 


MAN to take charge of shops; must have experience, be married, and 
steady.—Address, ‘“ B. G.. Electrician Office, Sallabury-court Fleet-street, E. С. 


үү ANTED, an experienced DYNAMO ATTENDANT to 


take charge of 100 kilowatt installation, with motors, &c.; knowledge of 
wiring required.— Apply, giving experience, references, and salary required, to the 
AVON INDIA RUBBER Co., Melksham, Wilts. 


ANTED, at the Halifax Technical School, for the Session 

1897-98, a LECTURER on Electric Lighting and Power Distribution, one 
evening per week ; state qualifications and salary required.—For further particulars 
apply HEAD M ASTER. 


V ACANCIES for one or two premium PUPILS in leading 
Electrical rik Telegraph Manufacturing Firm, near Loudon.—For terms, &с. 
address V. P. P., Alectrician 


“ADVERTISER seeks situation as IMPROVER in private 


installation or other electrical work ; five years’ experience ; good theoretical 
knowledge.—*'' B.,“ 33, „ $3, Kersley- road, London, N. 


LECTRICAL ENGINEER (Scotsman, 29), jus 29), just t returned 
Y 


from abroad, desires SITUATION. ould superinten installation work, or 
no AS E ion to travel or go abroad with plant. Highest t«stimonials. — Address, 
" Electrician Ottice, Salisbury-court, Fleet-street, Е.С. 


TOLECTRICAL ENGINEER will shoruy be open to EN- 

GAGEMENT with firm of good standing. Eight years' experience in estimat- 
Ing, erecting and working of Central Station and Isolated Plants. Knowing several 
languages, would be willing to go abruad.— Apply 2608, Electrician Office, Salisbury- 
court, Fleet-street, E.C. 


ATTERN-MAKER.—O wing to the closing of the Pattern 
Shop at Messrs. New and Mayne, Electric Engineers, C. Шәп. Foreman 


Pattern-maker, 18, Courtpey- road, Woking, is open for ENGAGEMEN Experl- 
mental work a apeciality, either marine or stationary. 


NXITUATION WANTED at once as ASSISUANT to Electric 
nio eee Age 16. Good reference.—Apply to J. V. M., 22, Trinity-square, 
ANTED, position as JUNIOR DRAUGHTSMAN, City 


Guilds certificate, two years’ workshop experience. Testimonials. Address 
—C. H. Venables, 22, Calabria- road, Highbury, N. 


А х NORTH OF ENGLAND MANUFACTURIN G FIRM, 

aking Dynamos, Motors and gencral Electrical Accessories, is open to 
APPOIN Т SULE АСЕМ [fS in all principal towns.—Apply 2599, Electrician Office. 
Salisbury-court, Fleet-street, E.C. 


Office, Salisbury-court, Fleet-street, Е.С. 


HOLDEN-D'ARSONVAL 


GALVANOMETER 


As supplied In considerable 
numbers to the 
UNIVERSITY COLLEGE, 

GOWER STREET,. 
where they have given the 
utmost satisfaction. 

Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


TN NOR 
Sensitive. 
Portable. 
Dead Beat. 


UNAFFECTED BY VIBRATION. 


£61008 £5 0 0. £4 O 0. 
MANUFACTURER, 
J. PITKI N, 56, Red Lion St., CLERKENWELL, k. C. 
Price 14а.) DAILY [Price 1d. 


TENDERS ano GONTRAGTS. 


The New London Daily Paper. 
Contains :— 
ALL THE CONTRACTS OF THE DAY 
Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publisher 
Sabscriptions:—3 months, 9s. od.; 6 months, 19s. 6d. ; 12 months, 39s 
post free. Single Copies ıd., post free 14d. 
ADVERTISEMENT RATES ON APPLICATION. 


BOUYERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, E. C. 


CHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in THE Ето- 
TRICIAN " at the following low rates : 

Three Lines and Under - oe ET 1s. 6d. 
Per Line After 2? oni se -— isi ва. 
Nine Words to the Line. 
Cash must accompany all orders for advertisements inserted at these rates, 
or, if inserted, they will be charged at scale rate. 


WANTED, and FOR SALE. 


КОЕ SALE. VERTICAL HIGH-SPEED COMPOUND 


STEAM ENGINE. cylinders 6 and 10 by in. stroke, 100 revs. Ready for 
delivery.—“ A. U., 3 and 6, Queen-street, E. 


OMPLETE VOLUMES of “ Electrical Review,” from 1872 


to 1896, and of The Electrician,” from 1861 to 1896, FOR SALE. In splendid 
condition. Address, THE EDITOR, The Cape Times, 61, сонии London, Е.С. 


р ич UTENSILS, SCRAP, LAMP TOPS.—Best 


учы, йш by Derby and Co., 44, Clerkenwell- road, London, B.C. N.B.— 
Platinum sol 


A CCUMU LATOR CHARGING.—C. Н. CATHCART 
and CO., having pnt adapted for this purpose, Charge Cells of all 
elzos romptly, bei ТА and cheaply. 


Hire for tenpo ary IN experimental uses, &0. 
square Floet-stres C. "irelaphone No. 65,266.) 


Terms on appiicasion. Accumulator on 
Dorset-buildings, Sa ury- 


TECHNICAL CLASSES. 


VICTORIA UNIVERSITY—UNIVERSITY COLLEGE, 
LIVERPOOL. 


DEPARTMENT OF ENGINEERING. 
SESSION 1897-8 commences OCTOBER 4th. 
Complete Courses of Instruction are arranged in— 
(1) CIVIL ENGINEERING. 
(2 MECHANICAL ENGINEERING. 
(3) ELECTRICAL ENGINEERING. 


These Courses enable Students to qualify for University 
College Certificates in Engineering. They comprise, in addition to Special Kngineer- 
ing Lectures and Laboratory Work, instruction in. Mathematics, Physics, Electro- 
technics and Chemistry. 

The Engineering Laboratories, and also the Electrotechnical Laboratories, are 
completely equipped with modern appliances. 

The College Prospectus, and also the especie Engineering Proepectus, can be ob- 
tained on application to the REGISTRA 


UNIVERSITY COLLEGE, NOTTINGHAM. 


ENGINEERING DEPARTMENT. 


s, and for the 


PROFESSOR—W. ROBINSON, M. E., A. M. Inst. C. E., M. I. M. E. 


Courses of Instruction in Mechanical, Electrical and Civil Engineering, extending 

over two and three years, commence on OCTOBER 11th. 
The Mechanical and Electrical neering Laboratories are thoroughly equipped 
зо thoee for practical Physics Chemistry and 


for practical and research work, 
Metallurgy. 

The Workshops are open for Students during September, when early applications 
for admission should be made. 

Prospectuses from the SECRETARY. 


THE DURHAM COLLEGE OF SCIENCE, NEWCASTLE- 
UPON-TYNE. 


DEPARTMENT OF ENGINEERING AND NAVAL ARCHITECTURE. 


The Coll offers complete COURSES of INSTRUCTION in MECHANICAL, 
MARINE, ELECTRICAL me CIVIL ENGINEERING, NAVAL ARCHITECTURE, 
MINING and METALLURG 

The Laboratories ошаш à Quadraple Expansion Experimental Engines, 100-Ton 
Testing Machine, Com orizontal Engines, Dynamos, &c. 

The and Titles " the University of Durham are o "o 5 

The TWENTY.SEVENTH SESSION begins 27th SEPTEM 

Calendar (1s. 4d.) and Prospectuses on application to the SECRETARY. 


UNIVERSITY COLLEGE OF NORTH WALES, BANGOR. 


ELECTRICAL ENGINEERING. 


Professor ANDREW GRAY, LL. D., F. R. S., will begin in October next a systematic 
COURSE of INSTRUCTION 1n ELECTRICAL MEASUREMENT and PRACTICAL. 
CTRICITY. 


ELE 
The Physical Laboratory is fully equipped with a Compound Steam Engine, 
Бош моет Secondary Battery, and the most approved modern Messur. 
8 for all birahohes d of Electrical Engineering. 
"faboratory fees at the rate of £1. 1s. per term for six hoard per week. 
tion fee for all College Lectures for the Session, £10. 
ree cations for Calendar, Prospectus and general information to be made to 


J. E. LLOYD, M.A., Secretary and Registrar. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL ENGINEERING. 


The NEX1 SESSION will begin on TUESDAY, OCTOBER 5th. Applications for 
admission will be received up to Friday, October 1st. Prospectus free from the. 
Registrar. 
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TRANSFORMERS, SWITCHBOARDS, & ACCESSORIES 


ARC LAMP POSTS, ARC LAMP BRACKETS, &c., &c. 


All kinds of Electrical 


Apparatus. 


TECHNICAL CLASSES. 
UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and of SCIENCE (including 
the Indian and ‘hiental Schools and the Department of Fine Arta) will begin on 
OCTOBEB 5th. The Introductory Lecture will be given, at 8 p.m., by PROFESSOR 
J. SULLY, M. A, LL.D. 


Subjects. Professors or Teachers. 
ECC ꝛ˙. ⁰⁰y T А. E. Housman, M. A. 
Greek .. ....... "D >. <a Saree Sp J. A. Platt, M.A. 
Hebrew (Goldsmid Professorship) . ...... The Rev. Dr. D. W. Marks 
Comparative Philology gg J. P. Postgate, M.A., Litt.D. 


Archsology (Yates Professorship) ........ 
yyptian Archwology (Edwards Professor- 


i (Qusin Professorship) ............ 


77 ⁵ ⁵ͤu0V-ʒ 8 F. C. Montague, M. A. 
ee e (дне): suy, A, LED 
Political Economy ....................... Н. 8. Foxwell, М.А. 
уң зве iid ead ch Lectureship) ...... Vacant. 

А-О УГЕ КГК ОГ. T. Roger Smith, F K I. B. A. 
Fine Arte (Slade J rofessorship) .......... Fredk. Brown. 
, ck scseisematecs ease ee Ra RS Н. Lallemand, B.ésSc. 
German ............................55... Vacant. 
/ ]˙” ²⅛˙¼˙ rrr PARERE. Hace’ F. de Aearta. 
Mathematics ............................ M. J. M. Hill, M. A., D. Sc., F.R.3. 
Le. pue wa QUE eie Reis КОРНО W. Ramsay. Ph. D., F. R. S. 

Pathological Chemistry .................. Vaughan Harley, M.D. 
Physics (Quain Professorship) ............ G. Carey Foster, B. A., F. R. S. 
Zoology (Jodrell Professorship) .......... W. F. K. Weldon, M.A., F. R.8. 


Botany (Quain Professorship) ............ F. W. Oliver, M. A., D. 80. 
á ) The Rev. T. G. Bonney, D. Sc., LL.D., 


Geology (Yates Goldsmid Professorship) .. { F. G. S., F. R. S. 


Physiology (Jodrell Professorship) ... .. Е. A. Schäfer, F. R. S. 
H e and Public Health А 


Ра оону ano Morbid Anatomy ........ Sidney Martin, M. D., ¥.B.8. 
Applied Mathematics and M nics .... Karl Pearson, M. A., LL. B., F. R. S. 
echanical Engineering ... T. Hudson Beare, B. A., B. Sc., M. Inst. C. E. 
Electrical Engineering J. A. Fleming. M. A., b. 80., F. R.. 
Civil Engineering L. F. Vernon-Harcourt, M. A., M. Inst. C. E. 
Roman Lau . А. F. Murison, M. A., LL. D. 
dene mre J. Pawley Bate, M. A., LL. D. 
Law (Quain Chair) ............... .....-. Augustine Birrell, Q.C., M.P. 
Indian Law ........ eene soos. J. W. Neill. 
pice Ra de ecsocscssss css... Ci. Верда, М.А. 
РАМ: ороно E ĩͤ 8 T. W. Rhys Davids, Ph.D. 
Arabic ..... FC e S. A. Strong, M. A. 
Р JJCCͤ(000ò˙ V 8 E. Denison Ross, Ph.D. 
Hindustani .......... JJ VR CDL acs J. F. Blumhardt, M.A. 
Marathi ..... %% cen camer econ J. W. Neill. 
ff er ur же же vam PUES earns К. W. Frazer, B. A., LL.B. 
Bur messe eb xe aue A ate es R. F. St. A. St. John, М.А. 


Students of both sexes are admitted to all classes, provided there is room, without 


previous examination. 
Scholarships, &c., of the value of £2,000 are offered for competition annually. 
The regulations as to these, and further information as to classes, prizes, &c., may 


be obtained from 
J. M. HORSBURGH, M. A., Secretary. 


HIGH EFFICIENCY. 


Horsell Road Works, Ronald's Road, 


COMPANY, Ltd., 
Clectrical and Mechanical Engineers. 


“DAVY ARC LAMPS" 


Continuous and Alternating. 


Guaranteed the STEADIEST, BEST and CHEAPEST. 


TRADE ONLY. 


Telegrams: “ AROAZZON LONDON.“ 


SOUTH-WEST LONDON POLYTECHNIC INSTITUTE, 
MANRESA ROAD, CHELSEA, S.W. 


(Near Chelsea Town Най. Nearest railway stations, South Kensington, Sloane- 
square and Gloucester-road ) 


Principal—HERBERT TOMLINSON, B.A.(Oxon), F.R.S. 
TECHNICAL DAY COLLEGE. 
NEXT SESSION CUMMENCES SEPTEMBER 28, 1897. 


Students can either take a complete two years course of Mechanical Engineering, 
Electrical Engineering or Applied Chemistry, or they can be fully prepareu for the 
Matriculation, Intermediate Science, Preliminary Scientidc, Bachelor of Science, 
and Poctor of Science. Examinations of the University of London. 

Fee £15 per annuum (for a complete course of 33 hours per week). Boarders 
received at an extra inclusive charge of £1. 5s. per week. 

Students unable to follow a complete course can confine themselves to one or 
more subjects. Prospectus (price 14., per pust 2d.) can be obtained from the 
SECRETARY. 


NORTHERN POLYTECHNIC INSTITUTE, 
HOLLOWAY ROAD, N. (cloee to Holloway Station, G. N.R.). 
J. T. DUNN, D.8c., Principal. 
DEPARTMENT of PHYSICS and ELKCTRICAL ENGINEERING, under 
Mr. V. A. MUNDELLA, B. A., B. Sc. 
LECTURES and LABORATORY WORK in MECHANICS, HEAT and LIGHT, 
ELECTRICI'Y and МАОМЕТІЗМ and TECHNICAL ELECTRICITY. 
SPECIAL CLASSES in ELECTRIC LIGHT and POWER DISTRIBUTION and in 
ELECTRIC WIRING. 
For Prospectus df these and related Classes, apply to 
2.4 E. GRIFFITHS, Secretary. 


THE GLASGOW AND WEST OF SCOTLAND 
| TEOHNICAL COLLEGE. 


nted in the following Departmenta of 
ED and GENERAL SCIENCES :— 


The DIPLOMA of the COLLEGE is 
Engineering and other branches of APP. 


Civil Engineering. Chemical Engineering. 

Mechanical Engineering. Metallurgy. 

Naval Architecture. Mining Engineering. 

Electrical Engineering. Agriculture. 

Architecture. Chemistry. 
Mathematics and Physics. 


Special Courses of Study extending over Three Academical Years have beer 
arranged in each of the above De ments. Average fee per Session, £14. 14s. 

Students may enrol in any of the Separate Courses of tures or in any of the 
Laboratories, provided they are qualified to take advantage of the instruction given. 

The LABOKATORIES for practical instruction in PHYSICS, CHEMISTRY, 
TECHNICAL CHEMISTRY TALLURGY and ELECTRICAL ENGINEERING, 
and е F WORKSHOP are liberally equipped with the most ap- 
proved apparatus. 

BESSI N 1897-98 COMMENCES on MONDAY, OCTOBER 4th. 

ENTRANCE EXAMINATION begins on Tuesday, September 28th. 

For CALENDAR (price 1s. 4d. b post), containing detailed Syliabuses of each 
Course, particulars of Fees, Scholarships, &o., apply to— 

JOHN YOUNG, B.Sc., Secretary. 
88, Bath-street 
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| WILLANS nvatve ENGINES à 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. т е 
STANDARD PATTERNS UP ТО 1,200 I.H.P. — 03 x 


HIGH SPEED. 


leer Р 
Se тенш d TRUM BN | - | | 
ЭЛҮ, — E omm = N 


r I. H. P. per hour has been recorded under suitable conditions of size, pressure, &e., 


(А consumption of less than 13lb. ре 
and even in Engines of 80 І.Н.Р. а consumption of less than 1441. can be guaranteed with 160lb. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 190,000 H.P. IN USE OR он ORDER. 


WILLANS & ROBINSON, Ltd., RUGBY. 


See 


| Oromfton ў | Go. 3 SK Important Announcement 
Ce : 


on page ххїї, 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


MAKERS of a GREAT VARIETY of STEAM ENGINES and BOILERS. 


зн, к) Running Engines tor Electric Lighting. 
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before the public, not only for Efficiency, but for > 2 == ТШЩ 5 —— — с р 
eye e 2 — : 2 
Economy and Durability. It contains particularly E “Windsor " Sorti compound cine: with Dynamo combined 


good features and high qualities. made in all sizes. 
Catalogues and full particulars, with Photos and Prices, post free on application te 


DAYEY, PAXMAN & CO., Engineers, Colchester. 
LONDON OFFICE—78, QUEEN VICTORIA STREET, E.C. | 
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NOTES. 


We are in hearty agreement with Prof. VIxIAuU Jones in 
regard to his claim that the Lorenz apparatus, or some similar 
mechanical method of determining electrical resistance, is a 
superior method of standardising the ohm than the method 
now adopted by the British Government. Prof. Jones has on 
more than one occasion sounded a clear note of warning that 
the embodiment of final standards of resistance in metal con- 
duetors, however carefully these may be made and preserved, 
offers no guarantee whatever that the standard shall not 
deteriorate in process of time. We know for certain that 
metals subjected to no variation of stress whatever, and to 
practically no steady stress, yet undergo slow molecular 
change, and this must inevitably be accompanied by a 
change in their electrical properties. Two standards com- 
pared against one another might conceivably give no indication 
whatever of this change, and so long as the electrical resiatance 
of a cond. ctor is the final referendum it is possible to detect 
changes of this kind by comparing one standard with a precisely 
similar standard constructed at the same date and preserved 
with equal care. It is probable, of course, that two standards 
would not vary in exactly the same degree, so that when they 
eame to be compared after the lapse of a few years they might 
show some difference of resistance, which, however, would be 
negligibly small when compared with the total variation of each 
standard alone. Prof. Ayrron mentioned at the British 
Association meeting that Board of Trade standards have been 
found to possess a lower resistance now than when measured 
some time ago, a fact which may be explained in the foregoing 
manner. We are, therefore, brought face to face with the fact 
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Prick SIXPENCE. 


that the method of standardising the final referendum for the 
measurement of electrical resistance requires to be modified. 
In the Lorenz apparatus all the essential quantities are free of 
molecular or other influences; they can be maintained con- 
stant for any required length of time by mechanical means 
that are capable of very exact reproduction, so that in this 
apparatus it might be possible at any future date, even 
centuries ahead, to reproduce the ohm from an exact specifi- 
cation giving the construction and other constants of the 
apparatus. Sir Courtenay Boyze, at the time when the Board 
of Trade Electrical Standards Committee was engaged in its 
deliberations, repeatedly demanded a concrete standard of 
resistance embodied in a piece of metal like the standard yard 
or pint pot, something, in short, that one could “ hit with a 
hammer.” Now, the Lorenz apparatus, notwithstanding its 
strong flavour of pure science, complies with this very 
practical condition even better than a flat coil. After a 
moderately violent encounter with a hammer we think the 
constants of a Lorenz machine would still compare favourably 
with the constancy of a piece of wire. 


— — 


ELSEWHERE we give an abstract of various Papers by 
Profs. FLEMING and Dewar embodying the results of recent 
investigations of sundry electrical phenomena at low tempera- 
tures. Their researches present many points of interest and 
novelty, and will well repay careful study. They have found 
that at a temperature of – 200°C. the dielectric constants of 
most aqueous solutions approach that of water, although at 
temperatures somewhat above this, but still very low, much 
larger values are obtained. A 5 per cent. solution of caustic 
potash presents а notable exception in that its dielectric con- 
Stant remains high (about 180) at — 185'C. Similarnoteworthy 
observations have been made with many organic liquids, and the 
authors have also endeavoured to correlate the electrical proper- 
ties of such liquids with their chemical composition. The work 
is, however, largely pioneering, and the deductions to be drawn 
from it are necessarily of the most tentative description. In 
addition to their work on the dielectric constants of various 
substances and solutions, Profs. Fueminc and Dewar have 
examined the conductivity of certain electrolytes at tempera- 
tures well below the freezing point. They have found that 
at very low temperatures electrolytes, such as aqueous solu- 
tions of copper sulphate, sulphuric and hydrochloric acids, 
are almost perfect insulators, but that as their temperature 
rises their electrical resistance falls suddenly and enormously 
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' long before their melting point is reached. Thus a solution 
of copper sulphate, which at – 200°C. had a resistance of more 
than 100,000 megohms, had at – 80°С. a resistance of about 
O-! megohm—-quite a moderate figure. 


— — 


Tuis is a remarkable observation, and is worthy of being 
further pursued. It is evident that at a temperature at which 
an electrolyte is a rigid solid it is unreasonable to suppose 
that its molecules can be in the dissociated state which is 
supposed to characterise them when in liquid aqueous solution. 
But the modern theory of electrolytic conduction depends on 
the assumption that the molecules are thus dissociated. Now 
here it would seem is a case where an electrolyte is not 
dissociated and yet conducts. If it can be shown that the 
conduction is electrolytic—i.e., is associated with the selective 
decomposition of the substance between the electrodes—then 
it is clear that dissociation of the molecules is not a necessary 
condition of electrolysis. To determine this point a fresh 
series of experiments is necessary, in which the recognition, 
collection and estimation of the products appearing at the 
electrodes are provided for. Should no such selective decom- 
position occur one is driven to the conclusion that a solidified 
electrolyte may conduct in the manner of a metal or alloy. 


— ered 


AworHER noteworthy point in these researches is the clear 
demonstration that obedience to Maxwzrr's law—dielectric 
constant equals square of refractive index—is, like obedience 
to most other laws, conditioned by temperature. Thus, at the 
temperature of liquid air those uscful oleaginous substances, 
eastor oil and olive oil, agree very fairly with the requirements 
of the aforesaid law, but at — 20°C. or at 0°C. they behave in a 
distinctly disobedient manner. 


[E OSEE 


Tue humorous and serious results to which we recently 
referred as likely to follow from a conflict between the 
Tramway and Electric Lighting Committees of the Glasgow 
municipality are in a fair way of being avoided. The Lorp 
Provost has made the sensible and obvious suggestion that 
the two committees should be amalgamated into one grand 
committee. Four sub committees, each of which is to be 
assisted in its labours by a paid expert, are to supervise the 
details of the finances of the entire concern, the generation 
of electrical energy and its distribution for lighting and trac- 
tion purposes. It is, of course, within the power of tlie City 
Council to reject the Lonp PRovosr's well-considered proposal or 
to amend it beyond recognition, but the principle of the proposed 
escape from the impasse is based on sound common sense, and 
the details have been carefully thought out by the proposer, 
so that it may be taken as certain that the general idea will be 
accepted, and it is highly probable that no very serious altera- 
tion in detail will be made. The grand committee will, like the 
sub-committees, be assisted by an expert, and upon this gentle- 
man it may be anticipated will fall the full burden of the 
business, so that it is to be hoped that there will be no cheese- 
paring in regard to his salary or nepotism in regard to his 
selection. 
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University College, Liverpool.— The Session 1897-8 com- 
meuces on October 4. Complete courses of instruction are 
arranged in electrical, mechanical and civil engineering. Pro- 
spectuses will be supplied on application to the Registrar. 

University College, Nottingham.—The next Session begins 
on October 11. The courses of instruction in mechanical, 
electrical and civil engineering extend Over two and three 
years. Prospectuses may be had of the Secretary. 

City of London College.— We have received a Syllabus of 
the Lectures in the Engineering Department of this College. 
The session opens on the 29th inst., and, as usual, the classes 
will be conducted by Prof. Henry Adams, M. I. C. E., M. I. M. E. 

Personal. — Мг. W. H. Winny, of the Postal Telegraph 
Factory, Mount Pleasant, who is an active ambulance worker, 
has been awarded the Jubilee Medal in recognition of ambu- 
lance services on qune 22 last, and has also received the 
decoration of Honorary Serving Brother of the Order of St. 
John of Jerusalem. | 

Distribution of Electrical Energy from the Pit's Mouth.—It 
is reported that iu the important coal and iron centre of 
Ruhrort, Germany, а company is being formed by well-known 
and influential industrial firms for the purpose of erecting a 
number of central electric stations and distributing electrical 
energy for light апа power to the surrounding district. 

Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 
Obidos— Parintins.............. ... Dec. 7,1896 ... — 
Cyprus— Latakia .............. ... July 23, 1897 — 
Aden-Zanzibar  .................. July 27, 1837 Sept. 4, 1897. 
St. Vincent St. Jago Sept. 1,1897 7 — 


Mozambique—Lourenco Marques Sept. 4,1897  ... — 

Northern Polytechnic Institute (Holloway, London).—In the 
department of physies and electrical engineering of this 
institute (under Mr. V. A. Mundella, B. A., B. Sc.) lectures are 
given and laboratory instruction in mechanics, heat and light, 
electricity and magnetism, and technical electricity, with 
special classes in electric light and power distribution and 
electric wiring. Dr. J. T. Dunn (D. Sc.) is principal. Pro- 
spectuses can be had from Mr E. Griffiths, sec. 

British Association Money Grants.—The following is a list 
of the money grants appropriated to scientific purposes by the 
General Committee of the British Association at the Toronto 
Meeting :—Section A: Prof. Carey Foster, Electrical Stan- 
dards, £75 ; Dr. È Atkinson, Abstracts of Physical Papers, 
£100; W. N. Shaw, Electrolysis and Electro-Chemistry,’’ 
£95. бестом В: Prof. J. Emerson, ** Electrolysis Quanti- 
tative Analysis, £12. бестіом С. Mr. W. H. Preece, “ Small 
Screw Gauge, £20. The totalsum granted amounted to £1,350. 

Liverpool.—Mr. F. S. Pearson has kindly relieved the Tram- 
ways Committee from all embarrassment in connection with 
the question of his appointment as consulting engineer for 
the equipment of the Dingle and Princes Park routes of the 
local tramways. The Committee have, we learn, received а 
communication from Mr. Pearson intimating that his nume- 
rous contracts preclude him from accepting any poaition 
under the Corporation, even in a consultative capacity. It 
has therefore been unanimously agreed that the chairman and 
deputy-chairman are to approach Dr. John Hopkinson with a 
view of obtaining his consent to undertake the position of 
consulting engineer. 

Electric Train Lighting in India.—The South Indian Rail- 
way Company ure running an electrically lit carriage between 
Madras and Trichinopoly. The /ndian and Fastern. Engineer 
gives the following details of the system employed: The 
carriage is wired in two circuits, both being alight from dusk to 
10 or 11 o'clock, and one all night. A dynamo is driven by a 
belt from the driving axle of the carriage. One of the features 
of the system is the automatic switch, by means of which 
connection between the dynamo and storage bitteries is not 
made until the dynamo is running fast enough to pro- 
duce & pressure sufliciently in excess of that of the storage 
batteries. The дуп mo is shunt. wound, and when running at 
1,100 revolutions per minute generates 25 amperes at 16 
volts. The cells are eight in number and of the Е.Р.Б. type. 

Obituary.—We regret to record the death of Capt. H. Scott- 
Smith, of the Eastern Company's cable sieamer “ Electri,” 
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which sad event occurred at Alexandria on Tuesday. Follow- 
ing on a bad attack of dysentery, Capt. Scott. Smith had a 
stroke of paralysis on Monday, but a fatal termination was, 
until late on Monday, quite unexpected. Formerly in the 
Telegraph Construction Company's employ, he joined the 
Eastern service in 1885 as commander of the Great 
Northern, and subsequently commanded the Mirror” and 
the Electra, and was at the time of his death with his 
ship on the Mediterranean station. He was born at sea in 
the far east on Sept. 3, 1846, and leaves a wife and three 
children to mourn his loss. 

A Portable Engine for Hauling in Underground Cables.— 
Mr. W. Н. Johnson, superintendent of the cable department 
of the Bell Telephone Company of Missouri, has, says the 
-Electrical Heview of New York, devised & scheme for the 
rapid installation of underground cables. It consists of a 
portable petroleum engine of 8 н.р. geared to a capstan, 
the engine, capstan and oil supply tank being located 
on a low truck. The scheme will soon be tried in actual 
practice. A rope is attached to the cable and then run 
through the conduit. This rope winds about the capstan 
geared to the engine, and thus the cable is pulled into a 
manhole and through the conduit. 
the manhole it runs through a piece of rubber hose, which 
keeps it from being in any way injured. The capstan is so 
geared that a cable may A hauled in at the rate of 5ft. per 
minute or 20ft. per minute. The cost of fuel for running the 
engine is said to be 40 cents per day. 


Royal Photographic Society.— The forty-second annual exhi- 
dition of the Royal Photographic Society is now in course of 
preparation, and will open to the public on Monday, Sept. 27, 
and the Saturday previous there will be a private view, fol- 
flowed in the evening by a conversazione, at which the President, 
the Earl of Crawford, and Council will receive the Fellows, 
members and their friends. The judges on this occasion are: 
In the Art Section—Sir J. D. Linton, Messrs. F. P. Cembrano, 
jun., B. W. Leader, G. A. Storey, W. L. Wyllie; and in the 
Technical Section—Captain W. de W. Abney, Messrs. Chap- 
man Jones, and Andrew Pringle. Exhibits have to be 
delivered at the Society's offices at 12, Hanover-square, W., 
not later than 9 p.m. on the 9th inst. The exhibition will 
be open daily from 10 to 5, and on Monday, Wednesday and 
Saturday evenings (when lantern slides will be shown) from 
7 to 10, and will close on Nov. 18. 


Cabmen and Motor Cars.—A special meeting of the 


Executive Committee of the London Cab Trade Council was. 


held at the offices in St. Martin’s-lane, on Friday evening last. 
Mr. James Chambers (president), who occupied the chair, 
moved: That, in the opinion of this meeting, the intro- 
‘duction of motor cars by the publie as carriages will prove 
disastrous to the best interests of the cabdrivers of London, an 
industry which is already overcrowded, and this Council pro- 
tests against the further licensing of such vehicles to compete 
with the cabmen of London.” He said the question of the 
motor cars would not only affect the vabmen of the metropolis, 
and take away their livelihood to a very great extent, but 
‘would result in a large number of men connected with the cab 
trade, other than drivers, losing their employment. Mr. Laler 
(Great Northern Railway driver) seconded the resolution, 
which was carried unanimously. 


The Electrical Engineers Volunteers.—The following letter 
to the Electrical World of New York shows that the United 
States have already a volunteer corps of electrical engineers, 
although it appears the fact is not well known:— 

* [n your issue of June 26th you call attention to the fact that a corps of 
militery electrical engineers has been organised in England as part of the 
volunteer force, and deprecate that such an idea had not been first sug- 
gested in this country. "This idea was discussed several years ago, when 
the late Gen. Josiah Porter was Adjutant-General of the State of New 
York. It was then considered best to develop an existing organisation of 
the National Guard into a body of military electricians, and a signal 
corps was so selected. The regulations were then modified so as to 
restrict enlistments to men who are telegraph operators, electricians 
and engineers, and to-day the four divisions into which the signal corps is 
divided contain many men of high standing in the scientific professions. 
The State has been most liberal in providing scientific apparatus, and the 
reports of inspector-gererals invariably comment on the high efficiency of 
the organisation. The entire signal corps consists of about 200 men, 
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divided into four corps, each of which is attached to a brigade head- 


quarters, and is commanded by a captain who is assisted by a lieutenant 
and an assistant surgeon. Each brigade corps is mounted, and on ordinary 
occasions acts as escort to the brigade commander, —EpwaRp B. IVES, 
Major and Chief Signal Officer, National Guard of New York." 


A Large Electrically: Worked Drawbridge.—A fine steel 
drawbridge, connecting the twin cities of Duluth (Minnesota) 
and Superior (Wisconsin), has recently been completed. The 
Street Railway Review gives the following particulars of its 
construction: Between the piers on the dock lines of Duluth 
and Superior the bridge is 1,094ft., and rests on five piers ; 
the draw-span is 491ft. in length and weighs1,800 tons. The 
draw-span rests upon 60 rollers, which are arranged in a circle 
406. in diameter; it is actuated by electricity. The rollers are 
of cast steel, and weigh 2, 000lb. each. The motors are con- 
nected to the power station by means of submarine cables, and 
also to a set of storage batteries on the pier, which can be used 
in the event of an accident to the cables. The electrical equip- 
ment is the most powerful ever placed on a drawbridge, as it is 
designed to turn the bridge in less than two minutes even in 
the highest wind. Automatic electric brakes and indicators 
enable the man in the operating cab to tell the exact position 
of the bridge and manipulate the end locking apparatus with 
certainty. The bridge was designed to carry four tons per 
lineal foot, which together with the weight of the structure 
makes a load of 10,000 tons. The material is mild open- 
hearth steel, furnished by the Pennsylvania Steel Company. 
Work began in July, 1896, and ended July 3, 1897; the cost 
exceeded $1,000,000. There are two steam railroad tracks, 
two trolley tracks, two roadways and two sidewalks. 


The St. Lawrence-Grass River Water-Power Scheme.—On 
Wednesday, what our good friends the French would term a 
punch d'honneur was given to Mr. J. Bogart at the Café Royal. 
Mr. Bogart’s name is well known on either side of the Atlantic 
in connection with the Niagara scheme, and he is now con- 
sulting engineer, in conjunction with Messrs. Kincaid, Waller 
and Manville, to the promoters of the great hydro-electric 
development at Massena (N.Y.), on the Grass River. As 
detailed in our issue of May 21st last, it is proposed to imme- 
diately develop 75,000 н.р. at this favoured spot, the canal 
under construction being designed to render 150,000 E. p., 
available at an effective head of about 40ft. In the course 
of a lengthy speech Mr. Bogart described how the water-power 
potentialities of the St. Lawrence-Grass River site were dis- 
covered. An American engineer, Mr. Albert Mann, was 
fishing some two years ago on the St. Lawrence, when his 
boatman offered to tike him down the rapids which exist just 
here. He went, and after an exciting run of seven miles or 
so the boat turned into a quiet confluent, up which Mr. Mann 
was rowed until he found himself very close to where he 
started from. The idea then struck him that the rapid fall 
of the St. Lawrence, combined with the close proximity of 
a sluggish stream commanded on the St. Lawrence side 
by high bluffs, offered unique facilities for water power 
development, and investigation soon showed the correct- 
ness of this happy surmise. Mr. Bogart informed his 
audience, which was a judicious blend of technical 
and daily press men, engineers and capitalists, that the 
whole of the money for the St. Lawrence scheme had been 
subscribed, in this country, that work on the 3 mile 
long canal had been commenced, that the contracts for the 
electric and hydraulic machinery had been let, and that 
already 80,000 к.н.р. had been purchased by responsible parties. 
The promoters felt sure they would be able to sell power 
at a good profit for £8 per annum. For an expenditure of 
$9,000,000 the Niagara folk had obtained 40,000 E. H. p.; at 
Massena they expected to get 75,000 E. H.. for an outlay of 
only $2,500,000. They proposed to instal fifteen 5,000 н.р, ` 
three-phase generators, running at 150-200 revolutions, with 
& periodicity of 80 ^u , and generating current at 2,200 volta. 
At present the idea was mainly to distribute current near һу; 
later on, if necessary, they could transmit to great distances. 
The company then broke up, wishing every success to this 
great enterprise. 


An Electrically-Worked Gold Dredge.—Some particular 
have been sent us of а gold-saving dredge used on a claim in 
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New Zealand. The dredge is 90ft. long and 20ft. wide, and 
is constructed entirely of steel ; all the buckets, pins, links and 
other parts exposed to wear and rough usage are of the same 
material. The bucket ladder is designed so as to bottom 22ft. 
and to discharge а ton per minute. It is, however, seldom that 
the dredge works near the maximum limit of either the depth 
or discharge. "The generating plant consists of two Victoria- 
Brush generators driven by an ordinary 4ft. Pelton wheel. The 
machines are capable of giving a total output of 52 kilowatts. 
The water for driving purposes is brought in by a race from а 
creek about two miles distant. A pressure tank is placed 525ft. 
above the generating station, from which a line of pipes 
delivers the water at a pressure of 2821b. to the square inch. 
T wo electromagnetic cut-outs are included in the main circuit, 
to prevent damage to generators and mótors in case of a short 
circuit or total disconnection. In event of either of these 
happening the cut-outs automatically switch the machines 
over to a set of resistance coils capable of carrying the maxi- 
mum working current. A Brush lightning arrester is con- 
nected to each conductor immediately inside the building. . The 
conductors which convey the power to the dredge are carried on 
fluid insulators supported ,2ft. apart) on iron rails—a tele- 
phone wire occupying a central position immediately above. 
The current is conveyed from the overhead lines by means of 
flexible cables, suspended at a convenient height above water. 
After passin: through guide blocks they are 1: to revolving 
drums by means of a revolving connector attached to each 
drum. The two motors are duplicates of the generators, the elec- 
trical plant having been constructed specially for the work. The 
several parts of all the machines are interchangeable, and a spare 
armature and field magnet are provided in case of an accident. 
A 16in. centrifugal pump is worked by one motor and the 
other drives the buckets, winches and other gear in connection 
with dredging. All the necessary switches, rheostats, &c., for 
controlling the machinery are placed in convenient positions 
on deck. The small space occupied by the whole plant and 
the ease with which it is handled, makes electricity a very 
convenient power for any class of work, and the necessary 
gear compares favourably in point of weight, dimensions and 
multiplicity of parts with any ordinary steam plant. The 
pump, main shaft and countershafts are driven by 5in. rope 
bands, and have proved to be durable, efficient and especially 
adapted to the work of the dredge. The dredge is lighted hy 
two 2,500-c.p. Brush arc lamps connected to the power circuit. 
With the exception of renewals of the heavy gearing, all repairs 
and alterations are done on the spot, even to the manufacture 
of the wire gauze brushes. 


Toronto Tramway System.—One of the attractions offered 
to the British Association on Wednesday afternoon, Aug. 25th, 
was a visit to the power house of the Toronto Railway Com- 
pany and a trip round the principal routes covered by the 
trolley cars. Between 500 and 600 members and ladies 
availed themselves of the invitation, and accordingly a long 
procession of decorated trolley cars filed off towards the power 
house, at which place the party made a visit of inspection. 
The power house is in two complete parts, each in direct com- 
munication with the other, but also each capable of inde- 
pendent working. In the older of the two houses there are 
five steam engines, driving nine traction generators and one 
small arc lighter. Four of the engines are each of 550 n.»., 
and run at 170 revolutions, driving two Edison compound- 
wound 550-volt railway generators by means of two side by- 
side leather belts. The fifth engine is of similar construction 
but of smaller size, developing 350 u.p. at 170 revolutions. 
This engine is connected by two side-by-side belts to an Edison 
railway generator identical with the others and to the arc 
lighter. All the engines were built by Messrs. Armington, 
Sims and Co., and are cross-compound, horizontal condensing 
engines, provided with Corliss valve gear on the low-pressure 
side and piston valves on the high-pressure side. In the 
newer of the two houses forming the power house there are at 
present two sets, each capable of an output of 800 kilowatts. 
Each engine is a horizontal, cross-compound, condensing 
Corliss engine, and runs at 90 revolutions, developing a 
maximum of 1,200 н.р. It is direct-coupled to a multipolar 
compound-wound railway generator of 800 kilowatts capacity. 
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One of the railway generators was built by the General 
Electric Company; the other, by Messrs. Siemens and Halske, 
has its commutator on the outer surface of the armature. 
From the combined station there radiate 28 feeders, which 
operate the entire system of tramways in and around Toronto.. 
These feeders are each of 0000 hard-drawn copper, rubber- 
covered and taped, and are carried on the timber poles, which 
also serve to support the span wires. All the rails are bonded 
to the town water mains, which are owned by the municipal 
authorities, and there has been no trouble from corrosion 
during the five years of working on the electric system.. 
There are 187 motor cars in ordinary use, besides reserve cars 
and about 100 trailers. Each motor car is provided with two 
motors, of 25, 80, or 50 H. P., according to the size of the car 
and the number of trailers to be hauled. There is only one 
controller on each car, the cars always going in one direction, 
either on the loop or belt lines or, at terminal points, going 
up a Y-line for turning. The overhead wires are entirely 
supported on the span-wire system. A sum of £320 per mile 
per annum, plus 8 per cent. of the gross earnings, is paid by 
the Toronto Railway Company to the city, notwithstanding 
which а dividend of 81 per cent. was paid last year. The 
ratio of expenditure to revenue amounted to 49 per cent. 


A Hot-Mercury Ammeter.—M. Charles Camichel, in the 
Comptes Rendus for July 5th, describes a method of measuring 
currents by observing the rise in temperature of а column of 
mercury, traversed by the current for a given time. The 
reservoir of a mercury thermoraeter is placed in a glass tube 
of slightly larger diameter, the space between the bulb of the 


thermometer and the tube being filled with mercury. The 


current to be measured is passed through this outer mass of 
mercury for a period of 30sec., and the rise in temperature is 
read off on the thermometer. If the initial temperature is 
the same for two experiments, as well as the tempe- 
rature of the surrounding air, the same current passing 
for the same time will of course produce the same 
rise in temperature. But in practice and for verification of 
switchboard instruments these precautions are unnecessary, 
and M. Camichel finds it sufficient to place the apparatus in a 
place where it is protected from air-currents. In an instru- 
ment intended for currents up to 20 amperes, the resistance 
of the mercury column was about 0:2 ohm and its maximum 
rise in temperature did not excee! 80°C. Under these condi. 
tions the variation in the resistance of the mercury is less 
than 0°01 ohm, and it is sufficient to place the ammeter 
in a circuit having a total resistance of 4 or 5 ohms 
to enable this variation to be neglected. М. Camichel 
states that the calibration curves are very regular, and that 
the apparatus always indicates the same rise in temperature 
for the same current. The following readings were taken 
with а current of 14:5 amperes applied for 80 seconds, there 
being intervals of several weeks between the experiments :— 
89°-6 – 19-9 197; 40°°5 — 20°-85 = 19°-65 ; 85-02 – 15-8 = 
19°-73 ; 484 – 28°-7 = 197. These figures show that although 
the initial temperature varied from 15°C. to 28°C., the varia- 
tion had no material effect on the differences. The apparatus 
was also used with alternating currents, and when compared 
with a Siemens dynamometer agreed with it to within 1 in 80, 
the differences being sometimes positive and sometimes nega- 
tive. In the Comptes Rendus for July 12th, M. Camichel 
describes & voltmeter constructed on a similar but still simpler 
principle, and also intended for the standardisation of oom- 
mercial instruments. It is practically a thermometer with 
an elongated tubular **bulb" about а metre long, which ig 
bent zig-zag for the sake of compactness. This part of the 
thermometer tube is connected in series with a resistance 
between the points whose P.D. is to be measured, and the 
dilatation is read off on the tube of smaller diameter. The 
whole apparatus is enclosed in a double case which is main- 
tained at a constant temperature by filling it with melting ice. 
An idea of the sensibility of the method may be gathered 
from the fact that a column of mercury 106cm. long and 
0:25 x 0:25mm. section traversed by a current of th ampere 
(the current that would pass through a 100-volt voltmeter of 
2,000 ohms resistance), would rise 100°C. in temperature in 
five minutes. | 
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Alternating Currents.—A new optical method for the study 
of alternate current curves is described by H. Abraham and 
Н. Buisson. It is a modification of Pionchon's metho !, which 
is based upon the absence of lag between the establishment of 
a certain magnetic field and the corresponding rotation of 
the plane of polarisation of light. In the new method this 
rotation is compensated at a given phase by another magnetic 
field of known strength generated by а continuous cur- 
rent. The liquid employed is а concentrated solution 
of an alkaline iodomercurate. It is illuminated by а 
spark from a condenser charged by an induction coil 
which is worked by the alternating dynamo itself. The 
brushes are so disposed that the spark always passes at a 
certain phase when the current passing through the main 
circuit is producing a certain rotation of the plane. The 
compensating current is adjusted by means of а rheostat until 
the optical rotation is zero. The accuracy with which this 
zero may be determined is limited by the constancy of the 
alternator itself. By slightly altering the position of the 
brushes feeding the induction coil a slightly different phase 
may be studied in the same way, and so on until the curve 
for one complete period is mapped out. 

[ABRAHAM and Buisson, C. R., No. 2, July, 1897.] 


Physioloyical Еђесіз. —Some interesting observations con- 
cerning the physiological effects of electric currents have been 
made by М. Dubois. „Не finds that the effect depends much 
more upon voltage than u;on intensity. With the same 
voltage, for instance, a fall of the resistance from 270,00) to 
72,000 has no effect, at least as far as the. minimum of per- 
ception is concerned. But a profound effect is produced by 
the insertion of external resistances, owing to their self- 
induction. Even the most non-inductive resistances have a 
marked effect. The inductance of the human body is practi- 
cally zero, and hence the great difference produced by the 
slightest internal inductance. But the effect of an exte nal 
resistance may be compensated by inserting a capacity in the 
circuit. In one case quoted, a capacity of 0-0045 microfarad 
re-established the physiological effect which had been can- 
celled by the insertion of a resistance of 600 ohms. 

(Duson, C. R., No. 2, July, 1897.] 


An X-ray Photometer.—To facilitate the study of X-rays, 
A. Imbert and Н. Bertin-Sans had a special kind of “ p‘:oto- 
meter constructed by MM. Ducretet and Lejeune, which 
consists essentially of a fluorescent screen over which is laid a 
coarse grating of lead wires апа a prism of aluminium. When 
the X-rays examined are feeble, they are only able to pene- 
trate the thin end of the prism, and no shadows of lead wires 
are visible on the screen exeept under the thin end. This 
happens when the vacuum би’ ө is exhausted just sufficiently 
to give X-rays. As exhaustion proceeds more lead wires 
become visible, and when the tube is on the p of becoming 
non-conducting the illumination over the whole of the screen 
is uniform, and the shadows stand out with equal sharpness. 
At this stuge, indeed, aluminium becomes perfectly transparent 
to the rays, and so do the bones of the hand. This type of 
rays is particularly weil suited for the radiography of the 
deeper-seated anatomy. 

[IMBERT and Вевтіх-Злмѕ, C. A., No. 2, July, 1697.] 


Descharyiny Power of X rays.— E. Villari has succeeded in 
bringing his various observations on the discharging power of 
gases traversed by X-rays under a simple and comprehensive 
theory. He showed чое tine ago that air retains the power 
thus acquired even after it has been driven through a metal 
tube 10m. in lengtu. The gas has become ionised, and a 
recombination of the ions is not brought about by the close 
proximity of an uncharged conductor. Air driven against | 
a wire retains its discharging power. But if the wire is 
positively charged its power of discharging another positive 
body disappears. The negative ions have therefore become 
discharged. At the same time it retains its power of dis- 
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charging a negatively-charged body, as might be expected. It 
may be deprived of its discharging power altogether by blowing 
it through the gap between a positively and a negatively- 
charged wire, and also, as was previously shown, by subjecting. 
it to the action of an ozonising tube. 

[VILLARI, C. E., No. 3, July, 1897.] 


— — — — 


THE BRITISH ASSOCIATION AT TORONTO. 


The sixty-seventh meeting of the British Association for 
the advancement of science has just been held at Toronto. 
This city—the ‘‘ Queen City" of Canada—is the capital of 
Ontario and the second largest city in Canada. It is beauti- 
fully and healthfully situated on the north shore of Lake 
Ontario. The headquarters of the Association were located 
in the handsome collection of buildings forming the University 
of Toronto, these being reached by a service of rapid though 
somewhat infrequent electric cars, though the infrequency was 
in а Measure compensated by the diversity of routes by which 
the University can be reached from the city. Everything in 
the natural surroundings of Toronto and the abundant hos- 
pitality of its inhabitants has contributed to make the meet- 
ing a record one, and one giving much pleasure and recreation 
to the members. Although the attendance has been lower 
than for very many years past und the quality of the Papers 
rather below than above the average, and notwithstanding 
that no startling scientific discovery has been published during 
the meeting, yet it may safely be said that there has been no 
meeting for many years more generally successful than that. 
just concluded at Toronto. : 

The two sections in which electrical men were principally 
interested were, as usual, Section À, which deals with mathe- 
matics and phy sies, апа Section G, which is devoted to: 
mechanical engineering. The number of electrical Papers in 
the chemical and other sections was remarkably low. The 
meetings of Section A were held in the physics lecture theatre 
of the University, a spacious and well ventilate! hall that 
amply sufficed for the needs of the Section. The meetings of 
Section G were held in various rooms in the School of Prac- 
tical ~cience, an imposing rd brick building erected at the- 
further end of the spacious park extending in front of the main 
University building. 

Th: following is a short account of the proceedings of these 
two sections so far as they are of iuterest to the electrical 
profession :— 

Thursday, August 19th. 


Each section commenced with the reading of its President’s 
address. Prof. Forsyth, the President of Section A, took 
for his theme the subject of pure mathematics and his address, 
delivered in eloquent language, was a masterly defence of the 


claims of pure mathematics to recognition us в wcience for its 


own sake, and ndi merely as a handmuid or weapon for other 
sciences. Prof. Deacon, the Presid) nt of Section G, dis- 
coursed on the education of engineers, and guve expression to 
some thoroughly pract cal and useful opinions on this much 
debated and important subject. Aiter the reading of these 
addresses the sections proceeded to discuss a nuinber ef Papers, 
none of those in Section G being of electrical interest. The 
programme for Seetion А included but one item of electrical 
importance, viz., the report of the Committee on the present 
state of our knowledge in electrolysis and electro-chemistry, 
but the anticipated great debate on this report did not take 
place. 
Friday, August 20th. 

The first Paper of electrical interest in Section A was а 
contribution by Prof. Н. L. Callendar and Н. Т. Barnes “Оп 
a New Method of Determining the Specific Heat of a Liquid 
in terms of the International Electrical Units." This Paper 
was the result of the circular issued by the British Association 
at the Liverpool meeting last year, in which the unit of heat 
was defined in terms of the electrical units. The Paper des- 
eribed a method of determining the specific heat of a liquid by 
means of the heat generated by an electric current. The heat 
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thus generated is balanced by the heat carried away in а | steady values. The electrical measurements were made by 
steady stream of the liquid. Only water and mercury have as | means of a Thomson-Varley slide box, and the temperatures 
yet been used, and the ultimate purpose of the investigations | difference was measured by means of two platinum thermo- 
is to determine the variation of specific heat of a liquid with : meters. In order to eliminate error due to radiation, the 
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its temperature. This final purpose, however, has not yet | apparatus is enclosed in an outer glass tube exhausted to a 
been carried out, and the quantitative re:ults consist in а | high vacuum. The table below gives results obtained in 
determination of the specific heat of mercury at 28'C., the ' a series of experiments. 
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value obtained being 0113905. The apparatus in which the | Specific Heat of Mercury. 
experiments were made consists of a grass spiral tube through | r.. 
which the fluid flows and through which a current of electri- , Rise of temperature | Liquid flow | 01400 | Watts . Difference = E.C. 


city is passed. The difference of temperature between the Ha I e. V рое 


ends of the tube апа the rate of flow of the fluid are measured, | ио | $40 1 | pes. 9995 
the conditions being regulated so that all the quantities are at 11°7o4deg. | 8755 14418 | 14862 . 0:444 
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The next Paper, and probably the most interesting if not 
ihe most important in the day's proceedings, was contributed 
by Lord Kelvin, who discoursed on the fuel and air supplies of 
the world. The main theme of the Paper was an estimate of 
the probable total amount of fuel in this planet. Taking as a 
standard fuel one requiring three times its weight of oxygen to 
consume it, Lord Kelvin arrived at the conclusion that the 
total weight of fuel in the earth is certainly not more than 
three hundred and forty million million tons. This value was 
obtained by estimating the total weight of oxygen in the air, 
‘which was taken at one thousand and twenty million million 
tons, the oxygen in water and solid earth Leing [eed 
Lord Kelvin sketched the process of solidification of the earth | 
at а time when it was passing from the molten to the crystal- 
line state. Не then passed on to consider the coal supply 
of Great Britain, which he stated was equal to about one 
two-thousandth of the total fuel supply of the world. Great 
Britain's coal, he said, was more than could possibly 
be burned by all the oxygen in the air immediately 
over the British Islands. In regard {о the effect of 
sunlight in storing energy and fuel, it was stated that 
the present rate of sunsiine was equivalent to the pro- 
duction of two tons of vegetation per square metre 
per thousand years, an estimate which agrees very closely 
with the growth of German forests and of grass in 
English hayfields. In the discussion which followed Prof. 
Silvanus P. Thompson inquired whether the foregoing esti- 
mates assumed the amount of matter in the world to remain 
constant, and pointed out that the earth might derive oxygen 
and meteoric fuel in its passage through space. Lord Kelvin 

replied that he had assumed that no such addition to the 
earth's mass took place, and in estimating the weight of oxygen 
in the air he had assumed the attraction of gravity to be con- 
‘stant at all heights of the atmosphere. Prof. Fitzgerald, in 
the course of some remarks, stated that he had estimated the 
number of people which the present rate of sunshine was 
sufficient to supply energy to in order to meet all their vital 
meeds. He found the number to be five persons per square 
metre of the earth’s sur ace, a density of population from which 
we trust Providence will for ever spare the human race. 

An interesting Paper “ Ор the Specific Heat of Superheated 
Steam was contributed by Profs. Ewing and Stanley Dun- 
kerley. The Paper dealt with a determination of the specific 
heat of steam which, after having been dried in a separator, 
was superheated by being throttled through a porous plug of 
rolled silk. The steam was throttled down to atmospheric 
pressure in all the experiments as yet made, but it is intended 
to investigate the specific heat when the steam is throttled to 
ether than atmospheric pressure. A curious result was 
obtained, namely, that the specific heat per degree of rise of 
temperature was fonnd to be higher with high degrees of 
Buperheat than with low degrees. In other words, less heat 
is required to heat the steam: ldeg. immediately after saturation 
has been passed than at temperatures considerably above the 

saturation point. 

Prof. Silvanus P. Thompson contributed a number of 
Papers. In the first he gave some account of his investiga- 
tions of the various kinds of cath de rays. These he classi- 
fied under four heads: (1) Orthocathodic rays—namely, the 
ordinary cathode rays which are deflectable by a magnet, 

which excite fluorescence, and which can generate Rontgen 
rays; (2) Paracathodic rays, which are also deflectable by a 
magnet, and are “ fluorescifiant,” but which do not excite 
Röntgen rays; (3) Diacathodic rays, which are non-detlect- 
able, but which excite a species of fluore-cence although they 
do n t excite Róntgeu rays, these rays being formed by the 
impingement of cathode rays on an electrified metal +creen 
within the focus tube; (4) Isocathodic rays, which are 
deflectable by a magnet, but excite neither fluorescence nor 
Róntgen rays. 

Another of Dr. Thompson’s Papers described a new form 
of photometer, which may be most conveniently explained by 
reference to the accompanying sketch. A В and AC are the 
two parts of a photometer bench at right angles to one another 
and equal in length, the point A being conveniently placed in 
a corner of the room. The lights to be compared are placed 


| 


at В апа С, while at А there is a screen of white blotting- 
paper upon ‘which the light from the two lamps shines. By 
means of screens M and N each half of the screen S is illu- 
minated by a different light, the screen being viewed from the 
point О. By rotating the screen S a position will be obtained 
in which the illumination of the two halves will be equal. 
According to the cosine law, it follows that the relative inten- 
sities of the two Sources of light will be proportional 
to the tangent of the angle of inclination of the screen 
S at the position of equal illumination, and this tangent 
may conveniently be read off on a scale by means of a 
pointer attached to the screen S. The photometer has the 
advantage of simplicity and compactness, the photometer 
bench occupying less longitudinal space and requiring a 


smaller room thai the usual form. It is, of course, necessary 
to use for the screen S a white material destitute of polish, so 
that there shall be no specular reflection, and for this purpose 
Dr. Thompson finds white blotting paper to be the most 
suitable material. 

Saturday, August 21st. 

It has long been the practice of the British Association to 
devote a part or the whole of Saturday to making excursions. 
Usually the different sections proceed in different directions to 
places that offer them most attraction. This year, however, 
all the sections, or nearly all, have found their chief attraction 
in the same locality—the neighbourhood of Niagara Falls. 
Thither.on Saturday repaired Sections A and G, to study the 
electrical and mechanical engineering developments around 
that cataract, and the members of the Chemical Section. to 
study the various chemical processes which are being carried 
out by means of the energy derived from the Falls; while 
geologists, botanists, biologists and the rest found ample food 
for study in the natural beauties and wonders of th» surround- 
ing country. Thus the entire British Association may be 
considered to have met and devoted the day to the study of 
the Niagara district in its various scientific and economical 
aspects. 

Monday, August 23rd, 

While Section A subdivided itself into two parts, dealing 
respectively with meteorology and mathematics, the Engineer- 
ing Section spent Monday morning and the greater part “of the 
afternoon in considering a number of electrical Papers. The 
proceedings of Section G commenced with the Report of the 
Committee on Small Screw Gauges. The Report stated that 
in continuance of the course adopted at the Liverpool meet- 
ing, in which it was arranged to embody the B.A. standards 
in a set of gauges and draw- plates, the Committee had been 
in correspondence with some of the principal tool makers in 
England and America with a view to procuring accurate 
gauges of the small screw threads of the В.А. systen. The 
Report further stated that the Pratt and Whituey Company, 
of Hartford, Conn., were constructing tools for th» mannfac- 
ture of gauges, and were now giviny close attention to the 
accurate production of the gauges, and the Committee поре 
that gauges will soon be obtainable from that source. The 
Committee was re:ppointed with a grant of £20. It should 
be stated that the limit of diameter of the gauge proposed by 
the Committee is 6mm. 
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Next came an important Paper by Mr. G. C. Cunningham, 
the chief engineer and manager of the Montreal Electric 
Tramway System, describing the tramways under his direc- 
tion. This was followed by & Paper by Mr. J. G. W. Aldridge, 
* On Present Tendencies of Electric Tramway Systems in 
England,” after which the two Papers were conjointly dis- 
cussed. Mr. Cunningham’s Paper stated that there ate now 
45,400 motor cars in the United States oh some 16,000 miles 
of electric street railway, while in Canada the total mileage 
amounted to 1,200. In comparing the cost of electric traction 
with horse traction, the author stated that while at Liverpool 
the cost of the latter was 5d. per car mile and in Glasgow it 
was 84d., on the Brooklyn Heights lines the cost of electric 
traction was only jd. per car mile. It appeared, however, 
from facts elicited in the discussion that these figures were not 
strictly comparable. In the Montreal system there are heavy 
grades amounting in some places to as much as 10 per cent., 
narrow streets and difficult passing places. In winter as much 
as 10 feet of snow commonly falls. Nevertheless the system 
has been operated successfully for many years at a profit, and 
at a cost very much less than that of horse traction. Although 
at first popular prejudice ran high against the trolley system 
in Montreal, there is probably now not one person who would 
be willing to dispense with the trolley car; and the dangers 
and difficulties predicted at the outset have not occurred, nor 
has accident to the rolling stock, passengers or the general 
public ever occurred. 

The power-house at Montreal has been equipped with six 
compound condensing Corliss engines of 800 н.р. each. Three 
of each are direct-coupled to 800 kilowatt Edison generators, 
and three to belt-driven generators. There is also now being 
installed a new direct-coupled 1,500 kilowatt generator. The 
boilers are of the Lancashire type and are 16 in number, 
supplying steam at 125 lbs. pressure. The boiler plant is 
provided with a large-Green’s economiser. Condensing water. 
is taken from the canal. The coal used for firing the boilers 
is a bituminous slack costing about 9s. 6d. per ton. The 
following are some particulars of the costs, & c.: — 


, ĩð K одане 7 lbs, per car mile. 
/ y ре аралар 1 lb. per ton mile. 
lll! 8 2'5 lbs. per E. H. P. hour. 
Energy per ton mile . ... 293 watt. hours. 
Energy per motor car mile ..... eee 2 units 
Resistance to haulage per ton 147 lbe 
Cost per kilowatt һойг......................... j cent 
Cost рег car wl абава etd o enis 1 cent 


The coal is hand-stoked and evaporates about 8lbs. of water 
per lb. of fuel with hot feed. The importance of working 
condensing is brought out by the fact that on one occasion 
when the engines had to be worked non-condensing the con- 
sumption of coal rose 41 per cent. The motor cars in the 
tramway systems in Montreal are provided each with two 80 
H.. motors coupled on the series parallel system. Many of 
the cars are of the vestibule type on two bogeys.. 

In Mr. Aldridgefs-Paper the relative advantages of various 
systems of electric traction were compared, after which the 
author described an entirely novel system of his own. It was 
stated that there are 180 miles of electric tramway at work or 
under construction in the United Kingdom, of which 108:5 
miles are operated on the overhead system, 15:75 miles by 
means of a third rail, six miles by storage batteries and only 
four miles by underground conduits. Objections to the over- 
head system, the author stated, were almost entirely «esthetic, 
but are the chief factor in preventing its advance. Closed 
conduit systems with surfice contacts operated by means of 
electromagnetic switches were criticised unfavourably owing 
to their complication and uncertainty of action; storage 
battery cars were condemned as being too heavy, and some 
form of overhead trolley system was thought likely to be the 
most commonly adopted. The system suggested by the author 
is a combination of the trolley and surface knob systems. 
Each car carries over its roof a considerable length of trolley 
wire attached to two posts, or arms, projecting 15ft. beyond 
the ends of the car. This wire as the car passes along touches 
a live conductor placed on a pole beside the track, all the 
poles along the track being kept alive by means of feeders 


carried under ground. Midway between each pole and 


the next there is a surface knob with which the car makes 
contact by means of a conductor carried under the car 
frame close to the ground. When the trolley wire on the root 
makes contact with the pole, current flows from the pole to 
the motors and returns through the rails. When the wire 
leaves the pole a switch mechanism carried on the pole is 
actuated, and makes the knob just coming into contact with 
the car alive, and this knob remains thus alive until the car 
touches the next pole. The advantage of the system seems to 
be that, instead of having knobs so close together, as is usual 
with surface knob systems, they may be as much as twice the 
usual distance apart, while by the adoption of poles inter- 
mediate between the knobs it is possible to place all switch 
mechanism above ground. 

A lengthy and somewhat lively discussion on these two 
Papers took place. Gen. Webber thought that Mr. Cunning- 
ham had made out too good а case in his statement of costs 
of electric traction, and feared that Ше result might be rather 
to hinder than to help the advance of electric traction in 
England. Prof. Perry described his induction s:stem of 
electric traction. In this system an alternate-current inductor 
is carried along under the track, and the whole length of the 
track is laid with U-shaped iron stampings buried in the 
ground, with the ends of the U flush with the surface, the 
conductor lying in the hollow of the U. Each car carries 
a transformer, the core of which is an inverted U, so placed 
that this core passes over and makes a complete magnetic 
circuit, with the stampings in the ground. The current in 
the main conductor thereby induces а current in the secondary 
coil on the car, which is caused to actuate an alternate cur- 
rent motor. Prof. Silvanus P. Thompson made some remarks 
on surface conductor systems, referring particularly to the 
means necessary to prevent the conductor from becoming alive 
when no саг is immediately over it. In conjunction with 
Mr. Myles Walker, he had brought out а system of guard 
plates surrounding the surface knobs, these plates serving to 
prevent dangerous leakage from the knobs. Prof. Ayrton 
commented on the low consumption of coal in the Montreal 
station, and attributed it to the very steady load on the plant. 
He had watched the ammeters in that station, and had been 
surprised at the steadiness of the current through them. Mr. 
Carter criticised Mr, Aldridge’s construction of car, observing 
that to have a live conductor projecting 15ft. beyond the splash- 
board of the car was an element of danger that would cer- 
tainly not be tolerated by the Board of Trade in England. 
With regard to the slowness of the adoption of electric trae- 
tion in England, he thought it was due more to the restrictive. 
legislation than to popular prejudice. Tramway companies 
would scarcely be justified in adopting electric traction if they 
were compelled to purchase power from municipal concerns at 
a price higher than they could generate it themselves, as was 
the case in many parts of England, and if they ran the risk 
of having to part with their equipment at a low price after 
only afew ycars of working. 

Two Papers were now read on magnetic subjects, the first 
by Mr. J. L. W. Gill. “Оп a New Method of Measuring 
Hysteresis in Iron," the second by Mr. F. H. Pitcher, on А 
New Method of Investigating the Variation of the Magnetic 
Qualities of Iron with Temperature.” Mr. Gill’s Paper 
described a hysteresis tester which he has invented, and in 
which the hysteresis loss is measured by the mechanical 
work done in reversing the magnetisation of the iron speci-. 
men. In this respect the instrument resembles that of 
Prof. Ewing. The magnetic field is obtained by means of 
a solenoid wound on a vertical brass tube. The solenoid 
is capable of vertical motion, the ends of the solenoid being 
fitted with collars which slide on rigid vertical rods. B 
rotating a grooved pulley the solenoid may be moved up an 
down. The specimen to be tested is placed in a stirrup, 
which is sufficiently small to pass entirely through the 
solenoid, and is suspended by a vertical spring above the 
centre of the solenoid. Another spring is attached to the 
bottom of the stirrup and extends to a point vertically below 
the solenoid, the two springs serving to keep the stirrup 
steady. When the solenoid is in its lowest position the 
specimen is outside the magnetic field, while when the 
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solenoid is moved up to its highest position the specimen 
passes quite through the solenoid to another point practically 
outside the magnetic field. By reversing the magnetic field 
when the solenoid is in its highest position, and then moving 
it down to its lowest position, the specimen may be made to 
pass through a complete magnetic cycle. The mechanical 
work done is measured in the following manner: As the 
solenoid moves up, the specimen is attracted down until it 
reaches the centre of the solenoid, after which it is attracted 
up; as the solenoid is moved up the forces are reversed, that 
is to say, the specimen is attracted up during the first half 
and attracted down during the second half of the motion. 
The maximum force in the second half is, however, greater 
than in the first half, and the work done is also greater, the 
difference being the work expended in half a cycle. The 
resultant work done on the specimen may be determined by 
observing the attracting force when the solenoid is in different 
positions, the curve, connecting force and distance being 
drawn. The author has determined the hystersis loss in a 
number of specimens by observing the extensions of the 
spring with the aid of a microscope attached to the instru- 
ment. 

An important research on the connection between tempera- 
ture and the magnetic properties of iron was embodied in Mr. 
Piteher’s Paper. The research had been carried ont at the 
McGill University, Montreal, a method devised by Prof. Cal- 
lendar having been adopted. The specimen of iron to be 
tested was a short length of wire, and was tested by the direct 
magnetometer method in the broadside position. It was 
originally intended to measure the temperature by taking the 
electrical resistance of a thin platinum tube surrounding the 
specimen, and heated by an electrie current passed through it, 
but this method had to be abandoned owing to the mechanical 
difficulties of using platinum tubes exhausted to a high 
vacuum, and, instead, the electrical resistance of the iron 
specimen itself was determined to serve as an indication of 
its temperature, the specimen being heated by a current 
passed longitudinally through it. This latter method pro- 
duced, of course, circular magnetisation of the specimen, which 
had to be allowed for, but in other respects it gave good 
results. The Paper is accompanied by a number of curves 
giving the magnetisation constants for different specimens of 
iron at various temperatures and degrees of magnetisation. 
In one notable set of tests, with values of H varying between 
100 and 289, the resultant values of I fell from the neighbour- 
hood of 1,500 or 1,700 to zero at about 750°C. From the 


region of 400°C. the magnetisation fell rapidly until it became 


zero. 

Commenting on the foregoing two Papers, Prof. Ewing 
remarked that, with regard to Mr. Gill’s ingenious mechanism, 
there was conceivably a difference between the value of 
hysteresis determined by reversing the magnetisation of a 
specimen by turning it round and that obtained by reversing 
the magnetic field itself. In Prof. Ewing’s own tester the 
specimen, although actually rotated in the magnetic field, was 
finally compared with a standard specimen that had been 
calibrated by the method of reversing the magnetic field. 

Tuesday, August 24th. 

In Section G a Paper was read by Mr. W. B. Marshall on 
* Roller Bearings," the Paper dealing with the main advan- 
tages of this form of bearing and giving some account of its 
adoption on certain railways and jn engineering works. 
Nothing new, however, was published in regard to the 
essential characteristics of this device. Mr. Marshall’s Paper 
was followed by the one by Mr. С. W. D. Ricks ** On Some 
Teste on the Variation of the Constants of Electricity Supply 
Metera with Temperature and with Current." As this Paper 
was published in our issues of the 27th ult. and September 8rd, 
it will be unnecessary to describe it. The discussion which 
followed was brief, but interesting and instructive. Mr. Price 
remarked that he had found better results with Chamberlain 
and Hookham meters than those given by Mr. Ricks, but on 


the whole he was amazed at the badness of electric meters 


as shown by the curves based on the tests. He was of 
opinion that the motor meter was the only type destined to 
survive, and he advocated that meters should be provided 


| record of а standard of resistance. 
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with some mechanism to compensate for errors arising from 
variation of temperature. Mr. Carter thought that the 
demand at present was for a much cheaper meter, whioh 
would render prohibitive any complicated mechanism for the 
purpose suggested by Mr. Price. He remarked that the 
temperature coefficient of gas meters was approximately the 
same as that of the meters tested by Mr. Ricks. He further 
stated that in his opinion it was unnecessary to provide com- 
pensating devices, and all commercial requirements would be 
satisfied by calibrating ineters at a temperature which would 
represent the average working conditions, haviug in view the 
fact that the load would probably be greater in winter than 
in summer. In his reply, Prof. Ayrton, who had read 
the Paper for Mr. Ricks, stated that it was the aim of 
electrical engineers to produce a highly scientific meter that 
should be far better than а gas meter in its accuracy. Не 
objected to calibrating а meter in the manner proposed by 
Mr. Carter, as he thought the errors would not cancel out. 
With regard to meters running on the shunt, he remarked that 
not only did the shunt coil diminish the starting current, but 
it also altered the form of the calibration curve of the meter. 

Meanwhile, in Section А a number of electrical Papers were 
being considered, the Section having divided itself into two 
parts for the consideration of no less Шап twenty-four Papers. 
In the sub-section principally devoted to electrical subjects 
Prof. E. B. Rosa delighted his audience with a description of 
his ingenious electric curve tracer. This instrument is prac- 
tically a combination of a point-to-point collector, such as has 
been used by Dr. Fleming and others, with a slide bar poten- 
tiometer and a recording drum. The contact piece, by means 
of which equilibrium is obtained on the slide wire, is attached 
toa pantograph which controls the recording pencil, so that 
when the position of equilibrium is obtained a point is marked 
on the paper drum. Several other curve tracers were described, 
among which we may notice one or two possessing great 
ingenuity, brought forward by Mr. W. D. B. Duddell. 

Two Papers of considerable importance were those brought 
forward by Profs. J. Viriamu Jones and W. E Ayrton, dealing 
with the Lorenz apparatus at McGill University. The first 
was а preliminary Paper, dealing with the mathematical inves- 
tigation of the coefficient of mutual induction of a circle and 
a co-axial helix. The abstruse mathematical investigation 
involved in this research was lueidly developed by Prof. Jones, 
after which Prof. Ayrton gave some account of tests of the 
Lorenz ápparatus which had been made at the Central 
Institution in London prior to the apparatus being sent to 
Montreal. From these tests there would appear to be some 
reason for believing that the true value of the ohm is not 
106 8cm. but either 106 27 or 106:28em. Tests recently 
made by the Board of Trade on standard legal ohms, when 
compared with tests made some time ago, showed such varia- 
tion as to justify a fear that the embodiment of this standard 
in the resistance of standard coils or conductors might not be 
a reliable mode of permanently standardising the ohm. 
During the discussion several speakers emphasised the 
importance of adopting the Lorenz apparatus as the final 
Prof. Jones observed that 
to standardise, say velocity, it was not necessary to have an 
apparatus spinning at a constant speed in the standards office, 
but the desired end was attained by standardising length and 
time. Similarly it was wrong practice to standardise resis- 
tance by means of metal conductors that were almost sure to 
undergo molecular change as time passed ; the correct practice 
surely being to employ a Lorenz or similar apparatus, which 
could at any time reproduce the standard ohm by unvarying 
mechanical means. 

Mrs. Ayrton contributed an interesting Paper on “ The 
Relations between Arc Curves and Crater Ratios with Cored 
Positive Carbons,” an abstract of which we have already 
published (see The Electrician, August 27th, p. 572). In the 
discussion Prof. Elihu Thomson inquired if the diameter of 


ihe arc crater, as measured by Mrs. Ayrton, really indicated 


the area of a surface from which current flowed? He was of 
the opinion that it did not, as he thought that increase of the 
length of the arc would so alter the curvature of the crater as 
to modify. the relation between the crater surface and the 
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diameter. In reply to this Prof. Ayrton, who read the Paper 
in the absence of Mrs. Ayrton, stated that Mrs. Ayrton had 
carefully taken into consideration the source of error pointed 
out by Prof. Thomson and made proper corrections for it. 


Wednesday, August 25th. 


For some unaccountable reason Section G held no meeting 
on Wednesday. It cannot have been that the supply of 
Papers had become exhausied, for we had been promised, 
among other things, а Paper on the Lachine power plant, 
which Paper disappeared, with sundry other matters, into 
oblivion. However, the Mechanical Section, which seems to 
have had some difficulty all along in forming a quorum, came 
to the end of its labours for the year on Tuesday afternoon. 

Not so Section A, which is the hardest worked Section of 
the Association. The Mathematical and Physical Section cus- 
tomarily absorbs such a quantity of literature that it is 
frequently compelled to germinate, to the chagrin of all who 
perforce or by desire seek to keep an eye on all that is going 
on. Wednesday’s programme, however, involved only ten 
Papers, a number not considered too large for adequate dis- 
cussion between 10 a.m. and 1 p.m., at which latter hour the 
sectional meetings were compelled to terminate. 

After Prof. Silvanus Thompson had described a trifilar 
method of suspension for physical apparatus, similar to that 
described by Prof. Dalby at the Physical Society, there was 
inaugurated an interesting and profitable—if, unhappily, 
inconclusive—debate on Zeeman’s discovery of the influence 
of magnetic induction on the D lines of the sodium 
spectrum. Prof. Oliver Lodge opened the debate by 
giving a brief account of Zeeman’s and later researches in 
this direction, and by proposing a preliminary hypothesis 
which, he thought, might conceivably serve as the basis of a 
theory. The hypothesis involved the supposition that the 
Zeeman effect arises from the influence of the magnetic 
induction on an electron component of the sodium molecule. 
This hypothesis was criticised by several speakers: by Prof. 
Viriamu Jones, who thought that any satisfactory hypothesis 
should not be based on the action and properties of a single 
electron, but on the correlated action of all the component 
parts of the sodium molecule regarded as a unified system; 
by Prof. Perry, who regarded the circular motion assumed by 
Prof. Lodge for the electron as beiug conceivably too simple, 
and who suggested a hypothetical looped path for the electron; 
and by Prof. G. F. Fitzgerald, who referred to Dr. Larmor's 
mathematical researches on the electron hypothesis. Ап 
interesting speech was also made by Prof. Michelson, who 
stated that the degree of sensitiveness of the method used by 
Dr. Lodge, in observing the Zeeman effect, was greatly sur- 
passed by a method he himself had adopted, in which he used 
the interferometer. With the Rowland grating the limit of 
resolution of the divided lines was about „4th of the distance 
between the lines, while with the inerferometer a division 
equal to or less than ү of that distance might be 
resolved. Не believed that the duplication of the lines was 
not a case of reversal, as had been suggested, and gave several 
cogent reasons, among which was the fact of the relative 
width and displacement of the component lines not being such 
us reversal would probably involve. 

Three Papers were now contributed by Prof. Ayrton and 
Mr. T. Mather on matters connected with galvanometers. 
The first proposed a method of shunting ballistic galvanometers 
in such a way as to avoid alteration of the damping and other 
essential constants of the instrument. The method proposed 
was a simple modification of the ‘ total current shunt” 
method, the shunt being applied to the source of transient 
E.M.F. rather than to the ballistic galvanometer. 

Prof. Callendar, of McGill University, Montreal, then gave 
some account of his experimental work in the improvement of 
the Clark cell. The Board of Trade form of that cell, he 
stated, was sluggish in regard to changes of E.M.F. with 
change of temperature. If such a cell were suddenly heated 
the change in Е.М.Е. was at first only about one-half what 
it ultimately became, owing to the slowness of the cell in 
changing the strength of the mercurous sulphate solution. 
In the cell as modified by him no clear solution was used, this 
being replaced by a layer of damped crystals of mercurous 


sulphate, the strength of which could be relied on at all tem- 
peratures. His new form of cell was inverted, s.e., he 
placed zinc amalgam at the bottom of the cell, a test 
tube being used for the containing vessel; and over the 
amalgam he placed the damp crystals, with mercury sul- 
phate paste upon these. He used mercury cups for making 
terminal connections. He had employed the same method of 
construction for cadmium cells, with good results. In the 
discussion which ensued there was a very general opinion 
expressed that ultimately the Clark cell will be abandoned as 
& standard in favour of the cadmium cell. The only doubt 
appeared to be whether an intelligent but inexpert person 
could be relied upon to set up a cadmium cell correctly, but 
Prof. Webster stated that there would be no difficulty of this 
kind in practice, and he recommended the cadmium cell for: 
use wherever the Clark cell is now used. 

At the close of the meeting of Section A, members of the 
British Association repaired to the Gymnasium of the 
University, where the final proceedings of the Association 
meeting were enacted. These have already been summarised 
in our columns, but we may add that the heartiest goodwill 
was evident both in the numerous vo.es of thanks of the 
Association and in the responses made by its various hosts. 
In concluding the proceedings Sir John Evans adjourned the 
meeting to Bristol, in 1898, the exact date of next year’s 
meeting being left for decision on November 5th next. Thus 
was brought to its termination one of the most enjoyable, 
though probably not one of the most important meetings of. 
the British Association for the Advancement of Science. 


OSCILLOGRAPHS.* 
BY W. р. В. DUDDELL, WH. EX. 


Many methods have been previously proposed and employed 
for obtaining the curves showing the variation of currents 
or potential differences with time. In the present Paper 
only rapid variations will be considered. The methods and 
instruments generally employed may be divided into two 
large classes, namely, contact or point methods, in which the 
variation to be recorded is made to repeat itself periodically, 
and a single point on the curve is obtained by each observa- 
tion, and continuous methods, in which the variation is 
followed continuously so that the phenomenon need not repeat 
itself. 

In Table I. of the Appendix is given a list of some of the 
chief workers by the contact or point method. This method 
is further sub-divided roughly into two classes, depending ош 
whether readings have to be taken and curves plotted, or 
whether the instrument used is self-registering, that is, plota 
the curve itself. Among the set in which readings are taken. 
and curves plotted the best known is Joubert's contact method, 
the advantages and disadvantages of which have been so often 
discussed that it is unnecessary to dwell upon them now. 
Nevertheless Joubert's method remains to-day the standard 
method for all accurately periodic phenomena. The self- 
recording methods are merely a variation of Joubert’s method 
in which the contact arm is rotated more or less automati- 
cally, and the measuring instrument caused to record its 
readings by photography, as in Blondel’s device, or by some 
other of the well-known methods. | 

It is with the second class, namely, continuous methods, 
that the present Paper deals. There are many phenomena 
which cannot from their very nature be made to repeat them- 
selves periodically, or at the most, when caused to do so, they 
are so imperfectly periodic that the curves obtained by the 
contact method are useless, as we do not know whether the 
changes between one point and the next may not be partly 
due to the second point belonging to a repetition of the pheno- 
menon which was not exactly like the first. It was а case of 
this sort, namely, an attempt to obtain the wave forms of an 
arc lamp burning in a somewhat unstable condition on an 
alternate current dynamo, which first drew the writer’s atten- 
tion to this subject. By the Jonbert method points were 
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obtained with great difficulty owing to continuous small 
changes in the wave forms, and often when a curve was com- 
pleted it was found useless owing to its not joining up properly 
at the end. And it sometimes occurs that the dynamo is not 
accessible, which makes the point method a troublesome one, 
owing to having to use a synchronous motor. 

Before proceeding to enumerate the continuous methods 
which have been tried, it may be as well to consider what the 
apparatus has got to perform. We require an instrument 
whose deflection shall at any instant be proportional to the 
instantaneous value of the current or P.D. being investi- 
gated. This necessitates, as has been shown by Blondel, 
the following four conditions :— 

(1) The mass or moment of inertia of the moving parts 
must be very small compared with the forces acting on 
them. (2) The damping must be critical; that is, the 
damping must be such that when the moving part arrives 
at the position corresponding to the current flowing it shall 
possess no kinetic energy to cause it to overshoot its position, 
and the damping must be as small as possible consistent with 
this. (8) The self-induction of the instrument must be 
negligible. (4) Sufficient sensibility. 

In Table II. of the Appendix will be found a list of some of 
the chief experimenters on this subject; their devices have 
been subdivided mainly according to the nature of the moving 
part which is acted on by the varying current in each case. In 
the first subdivision, in which the moving part is a diaphragm, 
come the instruments of Dr. О. Frélich, in whose well-known 
telephone method а small mirror was fixed to the telephone 
diaphragm, and the movement of the spot of light reflected 
from it was observed in & rotating mirror or photographed on 
а moving plate; Prof. Elihu Thomson, who added levers 
between the diaphragm and mirror, and Profs. Ayrton and 
Perry and C. Rollefson, who used а phonograph cylinder on 
which the curves were recorded. None of these methods 
complied with any degree of approximation to the first three 
conditions. 

In the next subdivision the moving part is & piece of soft 
iron in а strong magnetic field which is deflected by means of 
a coil carrying the varying current whose lines of force are at 
right angles to the fixed field and the axis of suspension of 
the piece of soft iron. The piece of soft iron carries a small 
mirror, and the spot of light reflected from it is observed or 
photographed as before. This method, which was due origin- 
ally to Blondel, and has been subsequently modified by 
Hotehkiss and by McKittrick, complies in its original form 
with all four conditions approximately, and is the method 
which, so far, has been most fertile in results. In the 
modifications of Hotchkiss and McKittrick condition I. has 
been greatly improved, but condition II., . e., damping, has been 
completely neglected, and in the results published by McKittrick 
it seems probable that self-induction also played some part. 

Turning next to coils or wires carrying the varying current, 
we have Profs. Gerard, Moler and H. Becker, who used modi. 
fied D’Arsonval galvanometers, which comply more or less 
with all four conditions. Prof. Ayrton and Mr. T. Mather 
have carried out experiments with one and with two wires in 
a strong magnetic field, the wires carrying a pointer which 
unites the curves on smoked glass. This method is of great 
promise, as it complies well with conditions I. and IIL., and 
will probably comply with condition II. when their experi- 
ments are completed, and it is a modification of their two-wire 
form, which will be described in this Paper. 

In the next method advantage is taken of the fact that the 
plane of polarisation of plane polarised light is rotated by a 
magnetic field by an amount which depends on the strength 
of field and the wave-length of the light. The method em- 
ployed by Dr. Crehore is as follows: The light from a powerful 
source, such as sunlight, is polarised by means of a Nicol and 

hen passes in suceession through a plate of quartz, a solenoid 
Containing a tube full of carbon disulphide, an analyser and 
slit. The light emerging from the slit is spread out into a 
spectrum by means of a train of prisms or, preferably, a Row- 
land grating. When no current is flowing in the coil, the 
spectrum will be broken by a dark band due to the rotation 
produced by the quartz plate being a known function of the 


wave length. If now the analyser be rotated the band may 
be made to occupy the centre of the spectrum, and if a current 
is sent through the coil round the carbon disulphide tuhe the 
band will be displaced an amount approximately proportional 
to the current. 

To register the motion of the spot a rapidly moving photo- 
graphic plate is used. This method has been described rather 
fully as it complies so perfectly with condition I. As the 
moving part has no mass and therefore damping is un- 
necessary, the main difficulties seem to be in attaining 
sensibility without self induction, and in photographing the 
movement of the band. Up to the present the writer has seen 
no wave forms obtained by this method. | 

In the next method, due to Prof. F. Braun, the moving part 
is a pencil of cathode rays, which is deflected by means of а 
magnetic field produced by a small coil carrying the varying 
current. The rays fall on a fluorescent screen contained 
within the tube and produce a bright spot, whose motion is 
observed in a rotating mirror; the method has the same advan- 
tages as the last, in that the moving part has no mass; but it 
has also the same disadvantages. 

The method proposed by E. L. Nichols has for its moving 
part a stream of mercury falling in a strong magnetic field. 
The stream of mercury also carries the current to be measured, 
and to observe its movements a horizontal slit is so placed that 
the shadow of the stream of mercury cuts it into two parts, the 
movement of the black spot so formed being observed or 
photographed. This method is evidently very free from self- 
induction, but seems to suffer from the mass of mercury to be 
moved. The writer has not as yet come across sufficient data 
to settle this. 

Under the head of miscellaneous methods are three other 
methods which do not fit in very well with the above 
classification. The first is the capillary electrometer, of which 
a complete description is given in The Electrician by Mr. 
Burch. The second is M. P. Janet's chemical method. In 
this method a series of styles which press on a piece of 
prepared paper wrapped round a rotating metal cylinder have 
applied to them an equal P.D. between each one and its neigh- 
bour by connecting them to the junctions of a set of accu- 
mulators in series; between the middle style and the cylinder 
the P.D. to be measured is introduced. At any instant there 
will be a style for which the algebraic sum of the P.D.s 
between it and the cylinder is approximately zero, and this 
style will not make a mark; by rotating the cylinder we thus 
get the curve by the gaps in the series of parallel straight 
lines which the styles draw. | 

The last method is the induction oscillograph of M. Н. 
Abraham, the principle of which is to compensate for the 
effects of the mass and damping by means of induced cur- 
rents from an auxiliary circuit; it appears, however, as if the 
method would suffer from self-induction. 

Of all the instruments which have so far been mentioned 
the best results have been obtained by M. Blondel's oscillo- 
graph or some of its modifications. In the original Paper 
describing this instrument, M. Blondel, when discussing the 
available methods, suggests that а D'Arsonval galvanometer 
might be used if reduced to its bifilar suspension ; and it is 
this suggestion which is the basis of the present instrument. 
The writer having at his disposal, through the kindness of 
Prof. Ayrton and Mr. T. Mather, а large amount of data 
obtained by them when working on this subject in 1895-96, he 
determined to try the experiment of making an instrument on 
the lines laid down by M. Blondel, and the present instru- 
ments are the result of this experiment. 

Referring to the diagram, N and 8 are the pole-pieces of аз 
electromagnet. In the small gap between them two phosphor 
bronze strips are stretched tight by means of a spring balance 
fixed to the pulley P. The current to be measured flows up 
one strip and down the other, so that one strip tends to move 
forwards and the other backwards, thus turning the little mirror 
M through a small angle. Light from an arc lamp is projected 
by means of a condensing system through а vertical slit on to 
the mirror, and the image of the slit formed by a lens placed 
close to the mirror is reduced to a small intense spot by 
means of a cylindrical lens with its axis horizontal. The 
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motion of this spot is either photographed on a falling plate 
or observed in a rotating mirror. The damping is provided 
by immersing the strips and moving mirror in oil contained 
in the space between the pole-pieces, which is closed by brass 
plates for this purpose, a lens being fixed in the front plate to 
allow the light to pass to and from the mirror and to 
form the image ot the slit. The final adjustment of the 
damping is made by varving the temperature and finding once 
for all «xperimentally at what temperature the damping is 
correct. Afterwards the temperature is easily brought to the 
correct value by means of the exciting current of the electro- 
magnet. | 

In the first instrunient which was constructed there is only 
one pair of strips. It has been used for several months for 
recording both P.D. and current curves produced by an 
alternate-current dynamo having a frequency of 95 K. In 
the second instrument which the writer has just constructed 
there are two pairs of strips, each strip moving in its own 
gap in the magnetic circuit. One pair of strips are used for 
P.D. and the other for current, and a third fixed mirror is 
provided to draw the zero line. Thus with this instrument we 
obtain both the wave forms, their phase differences and the 
frequency if we know the velocity of the plate. 
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Diagram of Duddell Oscillograph. 


The author exhibited the two forms of instrument and also 
some results obtained with alternate current waves having 
frequencies of about 100 and 200 со. 

It may be of interest to give а few data which apply to this 
latter instrument. The free period of the strips and mirror 
measured experimentally is about 4454 second. The 
damping is critical at a temperature of 80°C. The self-induc- 
tion is exceedingly small. The sensibility is such that 
ig ampere gives a deflection of 1:53em. at a screen distance 
of 196em. It thus fairly approximately fulfils condition 1, 
and fulfils the remaining three conditions very well. The 
chief points in this instrument which the writer wishes to bring 
to notice are the low self-induction and resistance, which enable 
it to be used both for P.D. and current measurements with 
equal ease ; the low free periodic time in connection with good 
sensibility ; the damping which can be easily adjusted to the 
critical point; it is a single instrument which gives both 
P.D. and current wave forms, their phase difference and 
their frequency in a single experiment. 

The uses of the instrument are sufficiently obvious, especi- 
ally in eonnection with long lengths of sensitive film, when 


some interesting results should be obtainable. If the velocity 
of the plate is accurately known the two-wire instrument should 
prove a serviceable chronograph for short lengths of time. 

In conclusion the writer wishes to thank Prof. Ayrton, Mr. 
T. Mather and the other teachers at the Central Technical 
College for much valuable advice and assistance, also for the 
use of the apparatus to carry out the experiments; he also 
wishes to acknowledge his indebtedness to Mr. Marchant, his 
fellow student, for helping him with all the experiments. 


APPENDIX. 
Table I.—CoNTACT OR POINT METHODS, 


I.— Readings Taken and Curves Plotted. 

Joubert, Journal de Physique, 1880. 

H. Morton and B. F. Thomas, Jour. A. A. A. S., 188); see Trans. A. I. E. E., 
Vol IX., p. 265. | 

Duncan, Hutchinson and Wilkes, Elec. World., Vol. IL, p. 160. 

Prof. H. J. Ryan, Trans. A 1 E. E., Vol. VIL, p. 1. 

Dr. Louis Duncan, The Electrician, Vol. XXV LiL, p. 61; Trans. A. I. E. E., 
Vol. IX.. p. 179; Elec. Eng of New York, Vol. XIX.. p. 192. 

Е. Bedeil, K. B. Miller aud C. F. Wagner, Trans. A. I. E. E, Vol X., p. 497. 

Prof. Flemiug, The Electrician, Vol. XXXIV., p. 460. 

Prof. W. M. Hicks, The Elects icten, Vol. XXXIV., p. 699. 

R. A. Fessenden, Elec. World, Vol. XXVIIL, p. 688. 

II.— Self- Registering. 

Blondel, Za Lumière Electrique, Vol. XLI, p. 401 ; Vol. XLIV., p. 135 ; 
Vol. XLIX., p. 501; The Electr:cian, Vol. XXVII., р. 603. 

Prof. Ayrton, В.А. Meetiug, 1895. 

Barr, Burnie and Rodg re, В.А. Meeting, 1895, 
Vol. XXXV., p. 719. 

‘Marjan Luto-lawski, ZE. T. Z., Vol. XVII., p. 211. 


Table 1I.—CoNTINUOUS METHODS. 
Diaphragm (Moving Part). 
Q. Frölich, E. T. Z., Vol. VIII., p. 210; Vol. X., pp. 65 and 545. 
Prof. Elihu Thomson, La Lure Electrique. Vol. XXVII., p. 339. 


Pr f. Ayrton, Inst. of C. E. 
C. Rollefson, Ecl. Electrique, Vol. I., p. 461. 
Soft Iron ( Moving Part). 

Blondel, C. R., Vol. CXVI , pp. 502 and 748. 

H. J. Hotckiss and F. E. Millis, Physicul Review, Vol. III., pp. 49 and 
353; Vol. IV., p. 128. 

F. T. A. McKittrick, Trans. A. I. E. E, Vol XIII., No. 6 and 7. 

Coi s of Wirce Carrying Current ( Moving Part). 

Prof. Gérard, Bulletin de Academie de Belgique, 1888; Phil. Mag., 
Vol. XXIX. 

Н. Becker, G. Lahmeyer and С. D. Picard, La Lumiére Electrique, Vol. 
XXXI., p. 16. 

Prof. Ayrton and Mr. T. Mather. «Not yet published.) 

G. S. Moler, Trans. A. I. E. E., Vol. IX., p. 225; Physical Review, Vol. I., 
p. 214. 


The есте, 


Plane of Polarisation (Moving Part), 
Dr. Crehore, Physical Review, Vol. II., p. 122 ; Vol. III., p. 63. 
J. Pioncuon, C. I., Vol. CXX., p. 872. 
Cathode Rays (Moving Part). 

F. Braun, Wied. Ann., Vol. LX., p. 552. 

Stream of Mercury (Moviny Part). 
E. L. Nichols, Jour. A.A.A.S., Vol. XLIL, p. 57. 

list of references.) 


(This Paper gives a 


MISCELLANE US METHODS. 
Cpillary Electrometer. 
Lippman, 1875. Burch, The Electrician, July 17, 1896. 
Chemical. Method. 
P. Janet, C. R., Vol. CXVIII., p. 862; Vol. CXIX., pp. 58, 217, 399. 
Induction Oscillogra ph. 
H. Abraham, C. K., Vol. CXXIV., p. 758. 


ON A SIMPLE MODIFICATION OF THE BOARD OF 
TRADE FORM OF THE STANDARD CLARK CELL.* 


BY PROF. Н. L. CALLENDAB, M.A., F.R.S., AND Н. T. BARNES. 


The authors have been engaged for some years past in 
experimentis on the variation of the E.M.F. of the Clark cell 
under the most exacting conditions of temperature change. 
The results of these investigations, up to the point reached а 
year ago, have lately been communicated to the Royal Society. 
Since that date the authors, continuing their researches on 
Standard cells, have recently devised а very simple form of 
cell, in many respects closely resembling the Board of Trade 
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form, but somewhat more ‘easily made, and also éntirely free 
from diffusion-lag in the changes of its E.M.F. consequent 
upon change of temperature. 

The existence of diffusion-lag in the temperature variation 
of the E.M.F. of the Board of Trade form of Clark cell as 
ordinarily constructed, in which the zinc rod is surrounded 
throughout the whole or part of its length by clear solution, 
has been abundantly demonstrated by the researches of Lord 
Rayleigh, Prof. Carhart and other observers. The effects of 
this diffusion-lag on the accuracy of the cell are, however, 
much more serious than is usually supposed. 

The authors have found, for instance, that if a Board of Trade 
cell has its temperature suddenly changed from 15°C. to 25°C., 
the immediate change of E. M. F., consequent upon the sudden 
change of 10deg. of temperature, may be only six or seven 
millivolts, instead of 12°6 millivolts, which is the correct 
result for a cell in which the solution is always saturated. If 
the cell is kept at 25°C., its E.M.F. will continue to fall as 
diffusion proceeds, and the solution becomes saturated. But 
this process is so slow that unless the cell be shaken, it will 
take two or three weeks, or even a month, to reach its final 
value. If sufficient time be allowed, and if crystals are 
present, this final value is the same for Board of Trade cells 
as for the H form of cell. But the immediate change for 
different Board of Trade cells containing clear solution may 
have any value from 6 to 12°6 millivolts, and will depend on 
the amount of solution and on the position of the zinc rod 
relatively to the crystals being greater the deeper the rod is 
buried in the crystals. 

The remedy proposed by Lord Rayleigh for this diffusion 
lag was the well-known H form of cell, which has been adopted 
in Germany and elsewhere. The remedy proposed by Prof. 
Carhart was to use a cell containing a solution saturated at 
0°C., in which there could be no diffusion lag, as the strength 
of the solution was constant. 

The authors have found that the same result can be achieved 
with the Board of Trade form of cell by simply filling the cell 
entirely with moist crystals instead of using clear saturated 
solution as recommended in the memorandum. Cells so con- 
structed have no appreciable diffusion lag, and the change of 
Е.М.Е. follows accurately and immediately all changes of 
temperature between 0°C. and 40°C. If, for instance, one of 
these cells, after having been sufficiently heated and cooled 
and short-circuited, and otherwise brought into a stable con- 
dition, be kept at 0°C. or 40°C. for a few days, and be then 
suddenly brought back into the same bath as the standard cells 
which have not been so treated it will be found to return to its 
original value within a tenth of a millivolt in about ten 
minutes. For shorter periods of time, or smaller changes of 
temperature, the agreement is generally within one or two 
hundredths of a millivolt. In order to attain this order of 
accuracy with Clark cells, it is necessary to secure a corres- 
ponding order of accuracy in the measurement of the actual 
temperature of the cells. The cells must be made of an 
elongated form, and must be deeply immersed in baths, which 
are vigorously stirred, and kept at a very constant and uniform 
temperature. For this reason we have found the Board of 
Trade test-tube form of cell more convenient and often more 
accurate than the H form, which, besides being much more 
difficult to make, is not so suitable for immersion in a water 
bath. In many cases we have used hermetically sealed cells, 
made of small glass tubes, which are more sensitive and less 
liable to change than those sealed with marine glue. 

The authors have also confirmed the conclusion of Glaze- 
brook and Skinner that there is no practical difference in 
E.M.F. or temperature coefficient between cells of the usual 
pattern and those in which the mercury is replaced by a fine 
amalgamated platinum wire. These cells have the advantage 
of being portable. 

In the modified form of Board of Trade cell which they 
have recently devised the use of а fine platinum wire in place 
of mercury, besides rendering the cell extremely portable, 
permits an easier method of construction. Instead of using a 
zinc rod which must be cleaned and scraped and soldered to 


{ considerable extent. 
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in making the H form. Connection is made to this by means 
of a fine platinum wire sealed into a glass tube, which is . 
thrust into the melted amalgam in the manner recommended 
in the Board of Trade memorandum for making connection 
with the mercury. In this way the solder joint to the zinc, 
which is a not an uncommon source of trouble in the cells as 
usually constructed, is avoided. The zinc amalgam is then 
covered with a layer of moist cystals of zinc sulphate, which 
have been treated and neutralised in the usual manner. A 
layer of mercurous sulphate paste follows, in which the fine 
amalgamated platinum wire is coiled for the other elec- 
trode. This wire is also sealed into a glass tube. The 
two glass tubes containing the electrodes pass through a cork 
sealed in the usual way with marine glue. A better plan 
however, is to use a somewhat smaller containing tube for the 
cell, and to seal the tube itself on to the electrodes by means 
of the blowpipe, so that the whole is hermetically sealed. 
For laboratory work it is very convenient to make the upper 
ends of the small glass tubes into which the leading wires are 
sealed serve аз mercury cups, to facilitate the making and 
changing of connections from one cell to another in the 
process of comparison and testing. Cells made in this 
manner may be called inverted Board of Trade cells, as 
they are made in the inverse of the usual order. It will be 
observed that in this type of cell both the zinc amalgam and 
the platinum wire are necessarily always in contact with a 
mass of crystals, so that diffusion lag cannot exist to any 
appreciable extent. These cells have been subjected to the 
same tests as the others in the matter of heating and cooling 
and short-circuiting. The whole series of tests extends over 
nearly six months, on cells made at different dates and with 
different materials, as a test of permanence and reproduci- 
bility. Тһе “inverted” cells appear to be equal in these 
respects to any other type. | 

In addition to the Clark cells above mentioned, the same 
method of construction has also been applied to the case of 
cadmium cells. In these cells, as originally described by 
Weston, and as recently tested at the Reichsanstalt, in 
Germany, it is necessary to use an amalgam of cadmium for 
the negative element. The cadmium cells have the disadvant- 
age, аз compared with the Clark cells, that a change in the 
composition of the amalgam effects the E.M.F. of the cell toa 
On the other hand they have the very 
great advantage that the temperature variation of the E.M.F. 
is for most practical purposes negligible under ordinary con- 
ditions of use. The Inverted” Brand of Trade cadmium 
cells, when constructed on the method above described for the 
Clark cells, but with cadmium and cadmium sulphate in place 
of zinc and zinc sulphate, appear as shown by the German 
observers for cells of the H form to be little, if at all, inferior 
to any form of Clark cell in point of consistency and 
reproducibility, at least at temperatures above 10°C. | 

Between the temperatures of 0°C and 10°C, it appears 
possible to obtain two different rates of variation of the 
E.M.F. with temperature according to the treatment of the 
cell. These two rates probably correspond to the formation 
of two different hydrates of cadmium sulphate with slightly 
different solubilities. The authors have already shown, in 
the communication above referred to, that a similar pheno- 
menon occurs in the case of the Clark cell, and that it is 
possible to obtain two different rates of variation between the 
temperatures 30°C. and 50°C., corresponding to the solubilities 
of the heptahydrate and the hexahydrate of zinc sulphate 
respectively. In the case of the Clark cell the critical point 
occurs at 89°C., at which temperature the solubilities of the 
two hydrates are equal: A similar critical point probably 
occurs at about 10°C. in the case of the cadmium cell, but 
the authors have not yet had leisure to verify the relation 
between E.M.F. and solubility in the same manner as in the 
case of the Clark cell. . | 

They have also constructed cadmium cells, with cadmium 
rod, in the manner usually employed with Clark cells, but 
they agree with other observers in finding them unsatis- 
factory. The “Inverted” type of cell here described is, 


a platinum wire, they employ a 10 per cent. zinc amalgam, a | fortunately, more easy to make, and it is not necessary to 
small button of which is melted in the bottom of the cell as | resort to the H form. 
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MONTREAL ELECTRIC TRAMWAY SYSTEM.” 
| BY С. С. CUNNINGHAM, M. I. C. E. 


"Since the meeting of the British Association in Canada 
thirteen years ago there has been probably no department of 
scientific work in which so much advance has been made as in 
electricity ; and in electrical work the greatest advancement has 
been effected in the application of that power to traction on street 
railways. 

It was in the year 1884 that the first street railway propelled by 
electricity was opened for the conveyance of passengers in the 
United States. This short line was constructed and used in Cleve- 
land. Since that date the construction of electric street railways 
has gone on with marvellous rapidity. At the present time there 
are close on 16,000 miles of street railways in use in the United 
States, with a total of 45,400 motor cars. Canada has not been 
slow to take up an invention that was so full of convenience for 
the public and was so adaptable to its purposes. In this country 
there are at present 1,200 miles of electric street railways in use, 
and additional mileage is being constantly added. There is no 
invention of modern times that seems to be so suitable for the 
purpose for which it is intended as the electric car. The mar- 
vellous rapidity with which its introduction to the cities, towns and 
villages on this continent has been effected is of itself proof of this. 
I am well aware that in Europe the electric motor car has been, 
comparatively speaking, but little used. In the whole of Europe, 
at the present time, there are barely 700 miles of electric tram- 
ways, while in the Canadian province of Ontario alone there are 
now over 900 miles. Doubtless there are reasons peculiar to the 
towns and cities of Europe that account in some measure for the 
slow adoption of an invention that on this continent has been so 
quickly taken up, but I cannot but think that if the electric car 
were better known and understood in Europe it would be more 
generally used. 

An invention that has во rapidly come into public use is evidently 
one that is excellently adapted for its purpose, and it is useful to 
inquire and to trace out the reason why the electric car is so 
eminently suited for street railway service. The reasons of this 
may be briefly summarised as follows : Electricity is of all powers 
at present known to man that which is most easily converted from 
one form to another. The same power which propels the car can 
also be used to light and heat the car. Electricity is entirely free 
from the objections that present themselves in the use of other 
forms of energy ; such objections as are described under the head 


of noxious vapours, odours, heat, &c. Electricity also has the. 


advantage of being conveyed in а manner во as to supply the car 
at any point in ita journey in the simplest possible fashion ; with 
any automotor car there is always the objection of having to stop 
the car to replenish the store of energy while the car is at 
work, such as is the case with steam cars, gas or compressed 
air cars ; with electricity the power is at hand and is drawn 
from the conductor without in any way making itself objec- 
tionably known to the passengers in the car; electricity is 
controlled in the simplest manner possible. By the mere turning 
of а handle the car can be made to run fast or slow, to stop or to 
reverse it motion, and there are no complicated valves or pipes to 
cause trouble or accidents as in many other systems. Another 
and most POTA advantage arises from the fact that the electric 
power can produced more cheaply than any other for use 
on the road. From the fact that the current is generated in a 
central station, all the best appliances known can be used in the 
central station with the object of economically producing energy. 
As most of you are no doubt aware, a steam locomotive is one of 
the most expensive users of fuel that can be devised. From the 
nature of the engine, few appliances can be made use of to econo- 
mise the fuel. It is different in the central-power station of an 
electric railway. Here boilers of the most approved type can be 
erected, all appliances for economising the heat can be installed, 
with the result that a much larger р centage of the energy of the 
fuel can be turned into useful work. The energy that is lost in 
conveying the current out upon the line is more than compensated 
by the large amount of energy that is saved through having the 
best form of engines and fuel consumers. The result of this is 
necessarily that the electric current is cheaply produced, and that 
In consequence the operation of the electric service is in the highest 
degree economical. It must be borne in mind that the service 
of a street railway is one that is particularly severe upon 
the power that propels the car. The frequent stoppings 
and startings of the cars consume large amounts of power; 


the steep gradients of the streets up which the cars must 


run also require a large amount of power to overcome them. 
In this way street railway service is much more severe than the 
service on; an ordinary steam railway. The train on an ordi- 
nary railway runs for many miles without a stop, it runs upon 

* Paper read before Section G of the British Association, Toronto, 
August, 1897. | 


а roadbed that has been specialy prepared nd where the 
gradients have been cut down to the lowest d In street 
railway service everything is different ; the car must stop and start 


at frequent intervals, perhaps 15 or 20 times in a mile, it must run 
up steep gradients and sometimes stop and start on these. The 
heavy drafts of power required for this are such as but seldom oocur 


on the steam railways. Yet, in spite of these disadvantages, by the 
careful construction of the central] power-house, scarcely more fuel 
is used in a street railway service to propel a car or a ton weight a 
mile than is used on a steam railway for similar service, though the 
amount of power required per ton mile in st.eet railway service is 
at least four times that required in ordinary steam railroad practice. 

When the cost of power in electric railway service is compared 
with the cost of horse-power for similar service, the result disclosed 
is truly astonishing. A statement was recently made in one of the 
street railway journals that the cost of power for the Brooklyn 
Heights Railway was 0:86 of a cent. per car mile. That this state- 
ment is strictly true I can easily believe. The Brooklyn Heights 
Railway has not very steep gradients to contend with, and the 
power-house has been constructed with a view to extremely econo- 
mical working. But compare this cost, less than a halfpenny per 
car mile, with the cost of horse traction. In the City of Liverpool 
this is about 5d. per car mile, and in Glasgow 34d., the difference 
in cost in the two places being caused by Liverpool being so much 
more hilly than Glasgow. In these cases horse traction costs ten 
times and eight times as much as electric per car mile, and the 
electric car is considerably larger and heavier and capable of carry- 
ing more passengers than the horse car. 

The cost of electric power here spoken of represents all the cost 
in the power house of the total quantity of power used. In order 
to make the comparison with horse traction absolutely just, there 
should also be added the cost of maintaining in order the overhead 
system that carries the power out to the car, and also the cost of 
maintenance and repair on the car or the motor that actually does 
the work of propulsion. But, even when these costs are added, 
the total cost of electrical traction is far below that of horse. 

It will be readily understood that the electric car would never 
have been so generally adopted throughout this continent unless 
its operation had been both economical and well adapted to the 
public want. This economy of operation is almost entirely a matter 
of economical working in the power house, and, therefore, for com- 
mercial success it is ona | that the power house should receive 
the very best attention, and that at this central point the best 
appliances should be used and the highest intelligence employed in 
construction work. If the electric car were too expensive to 
operate, there can be no question that it never would have been 
adopted in the mannor that I have described. If, on the other 
hand, it were not suitable for its purpose it would not have been 
used though its operation might have been commercially satisfac- 
tory. But possessing as it does the two essentials of cheapness and 
adaptability, it has been taken up and used to an extent that is 
truly marvellous. , 

In the city of Montreal, where I have been chief engineer of the 
electric railway since its commencement in 1892, and manager 
during the last four years, we have had peculiar difficulties to con- 
tend with and to overcome. Montreal isa hilly city, with gradients 
on many of its streets of 10 per cent. The streets in some parts of 
the town are narrow, and in winter there is a fall of snow that 
averages about 10ft. per annum. There could hardly have been 
selected a town on this continent that was more difficult for the 
operation of an electric service. Since its commencement, how- 
ever, it has been eminently successful. The cars run up the street 
gradients without any difficulty ; and in winter, by the use of snow 
sweepers and track scrapers, the lines are kept clear, so that there 
is but little interruption of the service. 

The system that is installed there is that which is almost univer- 
sal on this continent, namely, the overhead trolley wire, such as 
can be seen to-day in Toronto. Much the same arguments as are 
frequently heard in England against the introduction of the over- 
head trolley wire were employed in Montreal. We weretold that it 
would be unsightly and dangerous, tbat ple would be killed by 
the wire falling upon them, and that the streets would be dis- 
figured by the necessary construction work. After the work was 
completed, however, and the cars in operation, these tions 
were unheard, and I doubt if there is a single person in Montreal 
to-day who would be willing to be without the overhead electric 
wire. That there are objections from an esthetic point of view 
to the overhead wire cannot be denied, but the benefits that are 
conferred upon a community by a good electric system far out- 
weigh any objections on account of appearances. 

In the very large use that has been made of electric motors on 
this continent during the past six or seven yeats ап immense 
amount of experience and knowledge has been gained. With so 
many thousand motor cars at work it can be readily understood 
that many thousands of brains have been busily engaged endeavour- 
ing to overcome defects and weaknesses as fast as they disclosed 
themselves. The condition of a street railway motor to-day is now 
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far superior to what it was six years ago ; troubles that were then 
almost insurmountable, and that were heart-breaking to a railway 
‘manager, are now reduced to a minimum and cause scarcely any 
disturbance. This, of course, is reflected in the working expenses 
of the line, and the cost of maintaining cars and motors in g 
working order is now reduced во as to be of small account in the 
total of the operating charges. 

It is, however, as I said before, in the power house that the chief 
intelligence of control should be applied. In Montreal our power 
hohse consists at present of six 800 H. P. cross-compound, slow 
speed, condensing Corliss engines. "These engines have flywheels 
22ft. in diameter, with 50in. face, and are belted directly to the 
generators. Three of the engines drive generators of the bi-polar 
Edison type, four generators for each engine, and each generator 
of 200 kilowatts capacity. The three remaining engines drive, 
each of them, a pair of 300 kilowatt multipolar generators built by 
the Canadian General Electric Company. The engines them- 
selves were constructed by Laure Bros., of Montreal. Steam 
at 1251Ь. working pressure is supplied to these engines from 
16 Lancashire boilers, made by Daniel Adamson and Co., of 
Dunkinfield, near Manchester, England. Green’s economisers are 
erected in the boiler-house for the purpose of heating the feed- 
water by the waste gases on the way to the chimney ; water is 
obtained from the Lachine Canal for condensing purposes at a 
nominal price, and the coal consumed is in summer bituminous 
dross from the Cape Breton Mines, such as can be readily burnt 
under the boilers of the above-mentioned flat. Every care was 
taken to cover over the boilers with asbestos and brick, and to 
cover all steam piping with asbestos so as to retain the heat. It 
will be noticed, however, from the fact that the plant is belt-driven, 
that it is not of the latest and most approved type. When this 
power-house was erected, direct connected generators had hardly 
come into use, and though we have now in Montreal constructed 
and are about to operate a very large direct connected generator of 
1,500 kilowatts capacity, we could not at the time of our first con- 
struction introduce such a machine. Though this Montreal plant 
is, as I say, not of the very latest design, still the results of its 
working has been eminently satisfactory. The cost of propelling 
а car one mile in summer, when we get the fuel at the lowest rate, 
though not quite so low as that that I have stated for the Brooklyn 
Heights’ Railway, is still less than one cent. per car mile; in 
Montreal, owing to the steepness of the street gradients, the 
quantity of power used per car mile is large, being a little over two 
kilowatt hours. In Brooklyn I have no doubt that the power used 
per car mile is less than this, the streets being more level there than 
in Montreal, just as the power used per car mile in Toronto is only 
about 1j kilowatt hours per car mile. It will be seen, however, 
that a power-house which is capable of producing power at a cost 
of about a halfpenny or one farthing per kilowatt-hour is a house 
that is doing remarkably good work. Of course such results as 
these can only be obtained when work is done on a fairly large 
scale. In Montreal we have a system of 75 miles of track, and 
operate from 170 to 200 motor cars per diem ; these cars run about 
7,000,000 car miles per annum, and carry in round numbers 
30,000,000 passengers. The speed at which they travel through 
the streets is 74 miles an hour, and the service is kept up, accord- 
ing to the requirements of the town, from D a.m. until two o'clock 
the next morning. I have taken particular pains to keep a very 
exact record of the working of the power-house, and without over- 
loading this Paper with cumbrous statistics I may give a few which 
are the average of some three years' operations of the power-house, 
and that may be of general interest :— 


Coal consumed per car mile ........................ ТЫ. 

Coal consumed рег ton mile ........................ llb. 

Coal consumed per electrical horse-power......... 2°75lb. 

Power consumed per motor car mile 2,000 watt-hours. 
Power consumed per ton mile ..................... h 
Resistance to haulage per ton (draw-bar pull)... 147lb. 


It will be readily understood that the power consumed per car 
mile depends entirely upon the nature of the town in which the 
system is operated. In a hilly town such as Montreal the power 
will be two kilowatt-hours, or over that, per car mile ; in such а 
city as Toronto it is not more than about one and one-half kilowatt- 
hours, and in a level city I. could believe that it would not be more 
than one kilowatt-hour per car mile. When less power is used the 
cost per car mile will be proportionately reduced. The cost of the 
power, however, is something that depends entirely upon the 
power house, and where there is а large output of power this cost 
should not differ much per kilowatt-hour in one power house 
from another. The quantity of coal consumed per kilowatt-hour 
can be brought down to & minimum by the adoption of the 
best appliances known to the mechanical engineer. The ques- 
tion of producing electricity, after all, resolves itself into the 
simple question of turning а wheel, and the engines which can 
most cheaply do this work are those which will be most economical 
for use in the power house. England has excelled in the construc- 
tion of engines of the marine type, and such engines of the triple- 


expansion or quadruple-expansion type could be readily applied in 
power houses for electrical work. We, in Montreal, did not care 
to adopt triple-expansion engines on account of the high boiler 
pressure that they and the quadruple engines require, as men in 
this country were not accustomed to deal with such construction. 
But in England, where builders of marine engines are in the habit 
of using such expansions, the adoption of this type should not be 
difficult. I have been told that the great engines of the s.s. 
“ Lucania" do their work with a consumption of only 1310. per 
horse-power-hour. Such an engine as this applied to the working 
of an electric railway would show an enormous saving as compared 
with even the best that wo now have. 

It may be interesting to mechanical engineers to know the 
observed difference between running of engines condensing and 
non-condensing. For a fortnight in the spring of every year the 
water is run off the Lachine Canal for the purpose of cleaning it, 
and during that time water for condensing purposes cannot be 
obtained ; we therefore have to run the engines non-condensing. 
The amount of fuel consumed during that period is exactly 41 per 
cent. greater than when running condensing, being 3°67 as com- 
pared with 2°60lb. per electrical horse power. This fact shows how 
very important it is for economical working that engines should be 
condensing. The Green economisers used in the power house have 
the effect of bringing up the temperature of the feed water to 
250deg. ; that is to say, what would otherwise be cold water is 
introduced in the boiler at a steam pressure of 15lb., and this 
raising the temperature, it must be remembered, is obtained from 
the waste gases after they have left the furnaces, and is not pro- 
duced by using live steam, as in the case with some heating 
appliances. 

I have dwelt to this extent upon the power house of a system, 
feeling and knowing that it is the central point to which the best 
attention should be devoted if economy is expected in operation— 
of course unremitting attention must also be devoted to the other 
electrical appliances in order that everything may move satisfac- 
torily, but without a good power house neither satisfaction nor 
cheap working can be obtained. 

So much attention of late has been devoted to the car motors 
that these have now reached a condition almost of perfection. In 
Montreal I have had experience of various types, the Westinghouse 
No. 3 and No. 12, the General Electric 800, 1,000 and 1,200, the 
Walker, besides the old Edison and Thomson-Houston W.P. 50; 
the two latter are now, one may say, obsolete, but from the former 
most satisfactory working is obtained ; the type appears now to be 
almost perfect, and all that is required is careful and conscientious 
construction in their manufacture. It has been said of railway 
motors, and truly said, that the making of them is more a matter of 
conscience than of skill. 

It goes without saying that, no matter how good the motors are, 
the track must be thoroughly well constructed to have good results. 
In Montreal and in Toronto the plan was adopted—the first of any 
places on the American continent to adopt it—of laying the rails 
upon a concrete base, with tie rods to keep them to gauge, without 
the use of wooden sleepers, and the result obtained from this has 
been very satisfactory. In the severe and rapid changes of climate 
that have to be met in this country, it is necessary to have a track 
that is thoroughly impervious to moisture, and this condition is 
obtained by laying the rails on concrete. 

In concluding this Paper, I cannot do better than say that the 
prophecies that were made by the prophets of evil at the time when 
the constructing of this line was commenced have remained unful- 
filled. There has been absolutely not one case of injury to 
passengers from the overhead wire, the danger of which was so 
much dwelt upon. The horses of the town have not been terrified 
so as to cause frequent and unavoidable accidents, the snow of 
winter has not stopped the cars, and the expense of keeping the 
streets clear has not been such as to ruin the Company. The use 
of the cars by the general public has gone on increasing until the 
numbers carried last year are nearly three times those of the first 
year of operation ; and even the enemies of the system have been 
forced to confess that scarcely anything has conferred a greater 
benefit on the community than the electric system of street 
railway. | 
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PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E, Какиш 
DRUM ARMATURES AND COMMUTATORS eory and Practice). B 

F. M. WEYMOUTH. Price 7s. 6d., post free. a aad 
TE INCANDESCENT LAMP rd ITS MANUFACTURE. By GILBERT 


Price 7s. 6d., post free 
A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULAE. By 
KILGOUR. Price 7s. 6d. net . 


W. СЕРЕ, and Н. M. Krao 
large - paper edition, 12s. 6d. net, post free, 13s., abroad, 138 
“THE ELECTRICIAN’ 


E. 94. each. Single Primers, 8d., postage 
THE WORK OF HERTZ. By Dr. O. J. Lopam. Price 3s. 6d. 


4 DIGEST OF THE LAW OF 
By A. С. CURTIS HATWARD, BA. Price Se OL git he. TRACTION, ае. 


post free. 
THE MANUFACTURE OF ELECTRIC LIGHT CARBON Practi 
Guide to the Establishment of a Carbon Manufactory. Price Г 5 оа; 


THE STEAM ENGINE INDICATOR AND INDI GRAMS, 
Edited by W. W. BRAUMONT. "Price 8s. 6d., post free. 8 


THE ELECTRIC АВО. By Mrs. AYRTON. [In preparation, 
“THE ELECTRICIAN” WIREMAN’S POOKET BOOK. [Jn preparation. 
ELECTRIC TESTING FOR TELEGRAPH ENGINEERS. [Jn preparation. 
FULL CATALOGUE POST FHEE ON APPLICATION. 


SPECIAL NOTICE. 


NOW READY.—Vol. XXXVIII of TRI ELzOTRICIAN,'" bound in 
strong cloth. Price 17s. 6d., post free 188. 6d. Also ready, Cases for 
binding. Price 2s., by post 2s. 3d. 


STEEL-PLATE PORTRAITS, 


Of Willoughby Smith (out of print); V. Н. Preece, O.B., F.R.S.; Michael 
Faraday (18. extra) ; Sir John Pender, G. O. M. G., M.P.; Sir William 
Thomson, PRS. (Lord Kelvin); C. Н. В. Patey, C. B.; Dr. Oliver $ 

e, F. R. S. Sir William Crookes, F.R.S.; Prof. 
N. E. Ayrton; Lord Kayleigh, F.R.S. ; Cyrus 
nderson ; Joseph Vi 


von Siemens; Sir James A 


Siemens ; Dr. Heinrich Hertz; Mr. R. E. B. Crompton; William 
Sturgeon; Dr. John Hopkinson, F. R. S.; Prof. J. J. Thomson, F.R.S., and 
Sir Henry С. Mance have been issued as Supplements to ' ‘Tus 
ELECTRICIAN,” 
О of these admirably-executed Steel Engravings can be supplied, 
A, post free on roller, Is. 2d. Or framed ia nent Hack Piller o 
Brown Ornamental Frames, price 43., carriage paid, 68. [U. K.) 


THE BRITISH ASSOCIATION AT TORONTO. 


The long-expected meeting of the British Association at 
Toronto has come and gone, and for the second time during 
the 67 years of its existence a curious assemblage of pro- 
fessionals and amateurs has held session on Canadian soil. 
Much was expected as the result of the recent meeting, and 
much indeed has been happily realised. There has been no 
more enjoyable meeting of the Association for many a long 
day than that held at Toronto in the present year of grace, 
and the gathering may be regarded as having surpassed the 
expectations of the most sanguine in regard alike to the enjoy- 
ment of its members, to its influence upon the scientific spirit 


of the Dominion, and to that useful advancement of science 


for which the Association primarily exists. Yet, if the truth 
must be told, it is to circumstances other than those which 
usually contribute to make a successful meeting that the 
genuine and, doubtless, lasting influence for good of the 
Toronto meeting must be attributed ; and qualities other than 
those represented by the reading and discussion of scientific 
Papers have been the prime mover in bringing about those 
happy results by which it will chiefly be remembered by 
Canadian host and British guest. Not by intellect and science 
purely, but rather by that indefinable yet potent influence 
which the assembling together of the leaders of scientific 
thought of the old world and the new has sympathetically 
induced, inspiring everyone with renewed zeal in the cause of 
science, and teaching the onlooker that a living spirit may 
pervade what appear to him to be dry bones. By such influ- 
ences as these have the British Association and Canada been 
enabled to fraternise and part with mutual congratulations. 

It is indeed fortunate that the genuine success of a meeting 
of the British Association is not dependent solely upon the 
character of the Papers read at its sectional meetings, nor 
upon the debates to which those Papers give rise. For, were 
it otherwise, we fear that the recent meeting at Toronto would 
lose its brilliant character, and would have to be considered a 
very poor affair indeed. We speak, of course, primarily in 
reference to those two sections of the Association in which are 
commonly read the Papers of chief interest to electricians ; 
but our own impression with regard to Sections A and G 
correspond with that of others regarding sections not akin to 
the electrical profession. It would, perhaps, be too much to 
expect that in every year there should be published for the 
first time some scientific discovery like that with which Lord 
Rayeicu and Prof. Ramsay startled the Association at Oxford, 
in 1894; but one might expect that by careful preparation 


beforehand, and by systematic and concerted action, really 


useful debates on matters of prime importance would be 
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The Celebrated 


“ROBERTSON” 
INCANDESCENT ELECTRIC LAMPS 


STILL HOLD THEIR OWN FOR 
Efficiency and Economy. 


THE LARGEST STOCK IN LONDON OF ALL STANDARD VOLTAGES 
AND CANDLE-POWERES. 


ARE MADE ENTIRELY by ENGLISH LABOUR with ENGLISH MATERIAL. 


e999-999 


*4999999-9 


Head Office: 
69, 71, & 88, Queen Victoria Street, LONDON, E.C. 


WORKS: Brook Green Works, HAMMERSMITH, LONDON. 
BRANCHES: 
45, Chapel St., MANCHESTER. 71, Waterloo St., GLASGOW. 
39, Corporation St., BIRMINGHAM. 13, Westgate Rd., NEWCASTLE-ON-TYNE. 


UNITED ASBESTOS 


| FINE ASBESTOS PAPER, f ‚ ke, 
| Ех Отче е EUSS Mais TUBES and 5 Electric All Goods are made at our Works, 
Light Leads, near London, and are of the 
ASBESTOS TRADE. ASBESTOS FIRE PROOF PAINT, for protecting best possible description. 
ee ee ee eee wor. troug 7 5S а акыт 
The ONLY COMPANY in ASBESTOS MILLBOARD S STRIPS, for ditto Specify “SALAMANDER” Brand. 


theWORLD owning FINE ASBESTOS THREAD, for covering wires. Depots: NEWCASTLE-ON-TYNE, Quay Side; 


ARN. N ! ASBESTOS COVERED WIRES. MANCHESTER, 34, Deansgate; LIVERPOOL, 
working Asbestos PATENT SALAMANDER LUBRICANT, for nine Street; BRISTOL, Provident 
"y Ye Bulldings. GLASGOW, 93, Bothwell Street, 
ium Mines in both ert CONDUCTING COVERING P r 135, Bute Street. HULL, Queen's 
E Dock. ST. PETERSBURG, Gostinoe Dvor (In. 
ITALY & CANADA por Boilers, &c. terior) No. 51; ANTWERP, Rue Montevideo. 


The UNITED ASBESTOS PATENT “SALAMANDER’ DECORATIONS. 


Nowel Applioation of Asbestos in Embossed Wall Decorations. 


DESIGNS BY LEADING ARTISTS. CAPABLE OF INFINITE VARIETY OF | Prices and Particulars оп sp lication to 
DECORATIVE TREATMENT, FIREPROOF. WEST END DEPOT—158 & 160. CHARING C ROSS ROAD. LONDON. W.C, 


F. WIGGINS & SONS, 33 0, TOWER HILL, E. 


Telephone No. 2248 Avenue. 102 & 103, MINORIES, LONDON, E.C, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


ё DOCK HOUSE, 
E 


oon E BilliterStreet 
- LONDON, R. o. 


y ADOPTED A EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, ( 
AUUT ILU Al BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS- 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, otc., etc., 
And by the LONDON SUPPLY COMPANIES. 


MILL TYPES AND SIZES 1 IN STOCK. 


d THE PATENT © — 
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FOR R:UNÉERGHOUNDIÉ ELECTRIC. MAINS: = v. 
DOULTON & GO., Lambeth, LONDON, S.E. 


LAMBETH, LONDON, 8.Е, BIRMINGHAM. fret mee st. 

WORKS: EON EY REGIS, STAFFS. DEPOTS: PIVERPOOL Scho St. 
SMETHWICK, nr BIRMINGHAM. MANCHESTER. Deansgate. 
ST. HELEN’S, LANCS. LASGOW ....Bothwoll St. 
BURSLEM. PAISLEY, М.В. PARIS, PARIS- — „Ruo fe Paradio. 
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in THE ELECTRICIAN.” 


The following forms a List of the Leading Firms in the Eleotrioal and Engineering Trades, 
from whem all desoriptions of Eleotrical and Engineering Plant, Apparatus, Instru- 


ments, and Aecessories oan be obtained. 
according to the size of their Advertisement. Additional entries are made at a low charge 


Advertisers are entitled to entries in this List free of 


charge 
particulars of which will be forwarded on application to The Publisher.” Bold Type entries or additional matter can be arranged for with 


the Publisher. 


AGENTS (Electrical). PAGE 
Dennis (W. Р.) and Oo, 98, Billiter-street, London, E. C0 
Agents for Messrs. Felten & eaume. 
Drake and Gorham, 66, Victoria-street, London, 8.W.. 


eseeveeseoeesnesv eeeeenee 7 


Sole Agents for the Jandus Aro Lamp. 
International Electrio Company, 55, 0 London, E. COO. 27 
ry; for Mix and Genest (Limited), Ber 
Levi (J.) & Co., 97, Hatton-garden, London, BO. ———— 12 


Agents for Jules Richard, Paris. 
Venner and Sillar, 10, Delaney stress, Westminster, London, 8,W. ........— 8 
Agents for Chamberlain and Hookham and for Natdo; and Hilton. 
Withee and Co.,11 & 13, ооа Aldersgate-st., London, Е.О. 
Agents for a Incandescent Lamps, aud Messrs. W. Kücke & Co. 
ACCUMULATORS. (See also BATTERIES). 
Chloride шеше он e Syndicate, 89, Victoria-street, London, 8.W...— 11 
. Edison and 8wan Unite ectric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, EO. „and Branches ...............- ce enero — 
Electrical Power Stor. Co. ‚4, Great Winchester-st., Lond., E. C., & Millwall, Е. 88 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; & Woolwich; Rent. 6 


ALTERNATORS. 
Brush Electrical E g Co., 49, Queen Victoria-st.,London, Е.С. ...... 81 
Crompton & Co,, Mansion House-buildings, London, E. G., and Chelmsford. 23, 27 
Easton, Anderson & Goolden, Broad 1 Chambers, Broad Sancta чу, 


S.W. Works: Erith, Kent. rrr £8 


London, E.C. 
оп Co., 
Broad-st., London, E.C 
General Electric Co”, 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford _ 


_ Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent 1,8, is 
AMMETERS. Bros. & ., 1d, Queen Anne’ ate, London, 8. W. & Woolwio ch, Kent. 6 


Berend n ) & Co., Dunedin House, Basinghall-avenue, London. E. CO. 14 
Edison and Swan United Electric Light Company, Ediswan-buildings,96-87, 
Queen-street, London, E. O., and Branches — 
Electric Construction Company, Wolverhampion; ‘and Dashwood House, 9 Old 
Broad-street, London, E.G0oᷣ ;) l . е 5 
General Electric Co., 60, 71 & es, Queen Victoria-st., London, E. G., & Salford 98 
International Electrio Compan cr , London 7 
Johnson & сре 14 Union-ct,, “Ola Broad-st. London; & Charlton, 1 Kent 1,8,18 
Nalder Bros. and Co .16. Red Lion-street, Clerkenwell London, Е.С. — 18 
Paul, R. W., 44 Hatton Garden; and Saffron Hill, London, R.C. 0 
Pitkin, J., 56, Red Lion-street, biorkenwell, London, . E ae 
Richard, Jul өн, PAFÍS osc ] ⅛V»!... yʒr ке жае Ге жа бее sees : 13 
Siemens Bror. & Co., ia 2. Queen Ànne's-gate, London, 8.W. ;& Woolwich n Kent 6 
ANTI-FOULING COMPOSITIONS. 
Indestructible Paint Com 
Kirkaldy ,(7.) and е ondon Works, Garford-street,London, Е, .. 83 
ARMATURE ВТА 
Globe Electrical co, Wis Post-lane, Victoria-park, London, N.E. ===.. 13 


ASBESTOS. 
"i rer House, Billiter-street, London, I. C. 23 


United Asbestos Com 
Willcox (W. H.) and 86, Southwark-street, London B 


9 ERS AND VALUERS Mechanica!) 
wees loy EIN Pro даны Goulty, 49 Queen Victoria-street, London, B. C., and 15 
BATTERIES. 
Chloride Electrical инер Syndicate, 89, Vieloris-street, London, 8.W....... 11 
Edison and Swan United Electric Light ‘Company, Ediswan-buildings, 96-87, 
Queen-street, London, E. O., and Branchen — 
Rloctrical Power Stor. Co., 4, Groat Winchoster-i, „E. d.; & Уи 88 
General Electrio Co. 23 


International Electric бо ross-street, London, Е.С, b 87 
Johnson апа Phillips,14, - Д el Old Broad-st.,London ; & ЖИНА Kent 1,8,18 
Siemens Bros. & Co.,13,Queen Anne’ 8-gate, London,8. W., »& Woolwich, Kent. 6 


pany „D, Cannon-street, London, R. O0. . 83 


BATTERY JARS. PACE 
Stiff and Sons, London Potteries, Lambeth, London, 8.33. 2 
BELTING. 


1 (W. Н.) and Co., 84-86, Southwark - street, London, B. E. 
Clayton & Shuttleworth, Lincoln; and 96, Queen Victoria-st., London, E. O. 13 
Davey, Paxman & Co. , Colchester ; and 78, Queen Viotoris-st., London, B.C. 22 
Baston, Anderson & Golden, Broad Sanctuary Chambers, Broad Sanctuary, 

8.W. Works: - Erith, Ke at eevee ee estes ee -Seeeeeeeeaeeeesee @exreseeeeOrerceeese 
Weeks (J.) and Oo., Chelsea, London, 8. . J ewe такса. СШ 

CABLE COVERING MACHINERY. 

Johnson & Phillips, 14, Union-ct., Old Broad-st.,London ; & Chariton, Kent 1.8, 13 


CABLE OOMPANIESB. ........................... — СТҮС ‚ 83 to 97 
CABLE SUPPLIES. 
British Insulated Wire Co., Preston оо но 
Callender’s Oable and Construction Oo., "90, Cannon-street, London, E. O.; 
and Erith Marshes, Kenne . 10 


Edigon and Swan United Electric Light Oompany, Ediswan-buildings, 86-37, 
Queen-stroet, London, E. O., and Branchen cron — 
Felten and Guilleaume— ole Agents: W. F. Dennis & Co., 28. p O. a 


Fowler-Waring Cables Co., 10, Fenchurch-st., London. E. C.; & N.W 
General Electric Co., 60, 71 & 88 Queen Victoria-st., London, E.C.; &Salford.. 21 
Glover (W. T.) & Co., Salford, Manchester; and 89 Victoria-st., London, 8. BW. 10 


Henley's (w. T.) Tel. Works Oo., T. Martin's- lane, Lond., E. C.; and N. Woolwich 
Johnson nd Phillips,14,Union-ct., ,OldBroad-st., London; & Charlton, Kent], 18 
London Electric Wire Co., Playhouse-yard, Golden-lane, Lond don eo 
Biemens ros. and Co.,12, Queen Anne'aGate, London; and es barge Kont 10 
Booiété d loitation des сн Electriques, Cortaillod,Switserland ...... 8 
Telegraph Manufacturing Co., lesby, near Warrington ; and 11, Queen M 
„ London, E. C.; aaa verpool ...... enitn nennen ntm] 
Brockie-Pell Arc Tam: 97, Queon Victoria-street, London, E.C. .. sii. AR 
Brush Electrica IEngineering Uo, 49,Queon Viotoria-street, London Kd. »» PSL 
Carbon Syndicate, 89, Victoria-street, Westminster, B. W.. 
Edison and Swan United Electric Light Company, Ediswan-buildings, sei, 
Queen-street, London, E. O., and Branches 
General Electric Co., 69, 71 &8S,Queen Victorla-st.,London, E. 6.3 4 Salford.. 
Johnson and Phillips, 14, Union-ct., Old Broad-st.,London; & Chariton, ford: 33 13 
Siemens Bros, and Co., 13, Queen Anne's-gate, London; and Woolwloh, Kent 6 


@RUCIBLES, PLU MBAGO. 
Carbon Syndicate, 89, Victoria-street, Westminster, 8, VW.. as as ao as 
Doulton and Co., Lambeth Pottery, London, B. B. 

CONDUITS. 
Crompton & Co. ,MansionHouse-buildings,London,E.O. ; and Chelmsford 22, 
Doulton and Co., Lambeth, London, 8. ......... жөө эө 
Fowler-Waring Cables Co., 1 10, Fenchurch-street, London, n. C.; T N. Woolwich 
General Electric Co., 09, 71 & 88, Queen Victoria-st. . London, E. G.; & 

Johnson & Phillips, id, Union-ot., Old Broad-st,,London ; & Chariton, Kent 1, 8,1 

Stiff (J.) апа Sons, London Pottery, Lambeth, London, 


мав, 
Edison and Swan United Electric Light Company, Ediswan-buildings, 56-81, p 
Queen-street, London, E.C., and Branches . АРТ — 
General Electric Co. a 71 & 88, Queen Victoria-st. „London, E. C.; ; & Salford.. 23 
Harris (J. F. and G. ),58-60 , Wilson-street, Finsbury, London, £ 3 7 
MoGaw and Co., Tork-road. Lambeth „London. S. WWW. 138 
CEMENT.—House’s Electric Cement Company, Liverpool . 8 
CHEMICALS. 
Boor(G.)and Oo., 1 and 8, Artillery-lane Bishopsgate-street Without, Е.С. }0 
CONDENS) ма PLANT. 
en (W. H. зов vee Bedford; and 19, Great George-street, London, S. W. 17 
Bellas (G. ‚ Ledsam-street Works, Birmingham ; and 9, Victoria- 
stroet, Lnd 9.9 W. %. 8 14 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
8.W. Works: ио, FFF! PCT 88 
80 
19 
97 
93 
80 
23 
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ADDRESSES. 


JULIUS SAX & 00., Ltd, Electrical Engineers and 
"ELECTRIC LIGHT CONTRACTORS, EAGLE 


ORKS, COLD- 
HARBOUR LANE, CAMBERWELL, S. E. 
Established 1850. 
Specialities —Eleotrio Bells, Burglar Alarms, Fire Bde once 
‘ Clocks and Fire Indicators combined, Water Gauges, Bi 
Electrio n ae aan a Te Speaking Tubes, песен 
Electrical рсе апа oh; Lüsdmenie Kloon as Lighters 


Apparatus, 
Antomatio Call Bells for Fire Stations, &, fixed at all 3 under the 
- Control of the MODO Board of 
Cell Oalls for Police Stations, Prisons, аз devised | is and со a by 
НМ. Home Os, Contractor to H. M. Post Office and W. 
Electrio Lighting—Domestio and Publio. Estimates Free on Application, 
Eight Prize Medals awarded. 
Telephone No, Telegraphic Address: Sae London." 


G, WHARTON & DOWN, Ltd., 82a, NEW BOND 
Ier. LONDON, W., Electric Light Engineers and Contractors, 
1 ufacturers and Suppliers of every requisite for Aro or Inóàn- 
P pee alites in Hattert I1 Lighting, Venetian 
ties rimary ries for Electrio Lighting, Vene 
Shadés and d Oarbons, &o. T scale 
short notice. Онно free, Telephone M ME j 


es, Eleotroliers, Brackets, 


|THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
Indía and the East. 

Correspondence invited on any subject which pde: be of interest to the profession. 

RATE OF SUBSCRIPTION (pa (pay yable in advance, including a copy of 
the INDIAN AND 5 Mi EES DIARY, and postage) : — 

INDIAN m s arg apes ... 403 
Publis ALCUTTAS 
LONDON OFFICE: 28, Saans Sireet, Westminster, S. . 


END IG STION, BILE, 


IND, NAUSEA 
(= DYSPEPSIA + DEPRESSION - APPETITE x LASSITUDE). | 


HALLOWEEN. 


A PURE AND HARMLESS CORDIAL, AND- A SPLENDID PICK-ME-UP 
A BOON TO JADED WORKERS AND THINKERS. 


Of all Chemists, in Bottles, 1s. 14d., 24. 9d., and ds, 6d.; or of the 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, EC. 


— —. 
— 


W AUTOMATIC 
STANDARD SCREW 


Du СОМРАМҮ 


HALIFAX 


И You Want te Buy, Hire er Soili 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY. 


SEND SIX STAMPS FOR 


MONTHLY MACHINERY REGISTER, 


Newport, | Mon., 


кә: Largoni Stock of f Miscellaneous Machinery in the 
g 


dom, Ready for Prompt Delivery. 


E. S. HINDLEY, 


Works: BOURTON, DORSET. 


г Dynamos and Electric Motors. 
ENGINES. 


High Speed. 
Compound. 

Condensing. 
Horizontal. 

Vertical. 


LONDON SHOWROOMS AND STORES: 


11, Queen Yictoria St., E.G 


Classified Index to Electrical eee as 


OUT-OUTS. PAGE 
Berend (O.) and Co., Dunedin House, all-avenue, London, Е.С. .... 14 
Dorman and Smith, Manchester; and 94, Oross-road, London, W.C. 25 


Edison and Swan United Electric Light Company, Ediswan-buildings, 88- 87, 
f Queen-street, London, E.C., and Branches 
General Electric Co., 69, 71 & 88, Queen Viotoria-st. , London, B.O.; & Salford.. 
DISINFECTANTS. 
Sanitas Co., Three Colts Lane, Bethnal Green, London, I. еа «о am on an ео on on os 
DYNAMO BOLTS. 
Armstrong, Stevens and Son, Whittall-street, Birmingham 
DYNAMO BRUSHES. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 2 8 
Queen-street, London, E. O., and Branchen eee eeeooen 
General Electric Co., 69,71 & Ta зева Victoria. at. „London, E. C.; & Salford. . 
DYNAMO MANUFAOTUR 
Allen (W. H.) Son,and ved, dare, & 19, Gt. Geor, treet, London,8.W.. 
Brush Electrical Éngineeri ng Co, ‚49, Queen Vistoria-street, "London, E. C. 
Chamberlain & H ew Bartholomew- street, Birmingham 
Clarke Chagen nand Co Co., Batedh teahead - on -Tyne; and 50, Fenchurch-st., London 
троп 
лел Worka Co., 29, Clerkenwell-road, London, R.C....................... 
Construction Co., 15, Victoria-street, Westminster, B. W. 
e Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
8. W. Works: Erith, Kent.. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 96-87, 
Queen-street, London, E. C., and Branches 
Electric Construction Com ny, Wolverhampton; and Dashwood ‘House, Old 
Broad-street, London, WWW l ооо но ооо на 
General Electric опасы 2A & 88,Queen Ша prie edet E. O.; &Salford.. 
Holmes (J. H.) and Go., N e-on-Tyne; and 17, Soho-square, London, W. 


Johnson & Phillips, 14, шом Old Broad-st. „London; & Chariton, Kent1, 8, 18 


Newton Electrical Work 
© °ў 2, Wyn 


Taunton England 

Opperman, eet, Clerkenwell, London, E.C. ............. 
Siemens Bros. & Co. 1 dm Anne's-gate, London, B. W.; ; & Woolwich, Kent 

EBONITE AND VU ITE. 

Е — India Rubber 0.60. „F. Winter, 188, London Wall, Wood-st., London 


BELLS. 
Bison and Swan United Hlectric Light Com Ediswan-buildings, 86-87 
uson iront, 1 nodo Branches F 
0 зы 


on о Ee cane we London, E. C.; & Salford. 
5 Lenden бк O., and 


2 $ ; and 11, Queen 
Western Electric Co., 79, my баай Live 102 10. 3 
ELECTRIO ORANES. 
Chamberlain & Hookham, New Bartholomew-street, Birmingham 
ELEOTRIO GAS менти ins. 


street,London, 

- General Electric Oo., 80 4 Ji, 

ELEOTRIO LIGHT 
вын (о. Е.) & Co., Ledsam-st. Works, Birmingham; and 9, Victoria st., 


cal Eng. Co.,42, Queen Victoria-street, London Е.С. TIT 
Mansion House-buildings, London, E. O.; and Chelmsford 39 
Construction Co., Westminster, 8. 


„Mansion House-buildings, London, E. C.; and Chelmsford 32,47 
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ELECTRIC LIGHT CONTRACTORS—Conti 
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у, Wolverhampton; and Dashwood House, old 


Broad-street, Londo n, E „66 6 „ „ 6 е 2 0 „%%% „%., о оооооооовеоо ве о NEZ) 5 
Elec. Power Storage Co., 4, Gt. Winchester-st, London, E.C Е.С. and Millwall, Е. 38 
Henley'e(W.T.)Tel. WorksCo. 's-Ine,Cannon-st,Lon -Woolwich 1 
Hindley, E. S., 11, Queen Victoria-st. , London, E. C.; and Bourton, Dorset.. 25 
Johnson & Phillips, 14, Unlon - ct., Old Broad-st., London ; & Charlton, Kent 1, 8, 18 
La Wharton and Down, 83а, New Bond-street, London, Wis ss us 94 
Sax (Julius) and Со. „Eagle Works, Coldharbour-lane, Camberwell, S. E. . 94 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, . W.; & Woolwich, Kent 6 

ELEOTRIO MINE EXPLODERS. 

Siemens Bros. & Co., 12. QueenAnne's-gate London, S. W.; & Woolwich,Kent 6 
ELECTRIO MINING MACHINERY. : 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 

8.W. Works: Erith, Кепё.................... е... 88 
Edison & Swan United Rlectrio Light Company, Ediswan-buildings, 86-87, 

queen rp de London, E. C., and Branches ............- t — 
General Electric Co., 69, 71 & 88, Queen Victoria- st., London, E. C., & Salford, 93 

ELECTRIC TRAMWAY SUPPLI as. 
Blackwell, R., 89, Victoria- Westminster, London. S. W.. 17 
ENGINEERS and CONTRACTORS 

Belliss (G. пав & Со., Ledsam-street Works, Birmingham; and 9, Victoria-. is 
Blackwell, R., 89, "Vistoricaizeet Westminster, London, 8.W............... 17 
Brush Electrical’ Engineerirg Сэ. ‚49, Queen Victoris strast, London, E. O. 81 
Chamberlain and Hookham, New Bartholomew-street, В 3 8 
Chloride Electrical Storage ‘Syndicate 89, Vietoria-street, London, S.W..... и 
Clarke, Chapman & Со. Newesstle-on-‘tyne, & 50 enchurch-st.,London,E.C. 10 
Crompton Co., Mansion House-b Lonlon, E.C., and Ch rd. 22, 97 
Davy Electrical Construction Company ctoria-st., Westminster, 8W.. 21 
Drake and Gorham, 66, Victoria stre pany, 15, Victoria Топйоп,В.#......... 1 


Hindley '8.)11, nean Victoris-strest, Dion КОА Bourton, Dorset 28 
Johnson & Philli xti Old Broad- C; a Chariton, Kent, 8,18 
Nalder Bros. an Red Lion-street, С Капта, London, Е.С. ...... 18 
Sax (Julius) ane Со» "Eagle W Works, Soldhiachou® Mab, Camberwell, S. E. 94 
Siemens Bros. & 18, Queen Anne's-gate London 8.W.;& Woolwich, Kent 6 
Westinghouse Electzio Oo., 82, Victoria-street, Westmioster, London, 8.W.... 80 
ENGINES. . 
Allen (W. Н. A^ and 0a. Bed! rape erip broke Great George-st,,London, B.W. 17 
aem s (à. 2 Co., Ledsam-st. orks, B irmingham ; and 9, Viotoria-st,, ia 
n €0609€008062090€09€0909€009006009000000000000590€9€9 esesvseoee eee ГАДДДЕАДДАДДЈ e.o. 
ш ш 00 , 49, Queen Victoria-street, London, E.0... 81 
Olarke, Chapman & Oo. ead-on-Tyne ; & 50, Fenchurch-st., London 10 
Olayton pia hattleworth, ea! and 95, Queen Victoria-st. vA o^ ж 
8., and 10, 8t. Bride-st, t Londo 29 
Davey, маар Co. Colchester f and 78, Queen Victoria-st., 22 
Easton, Anderson & ag pr Broad Banctuary Ohambers, Broad одов, Е.б, 
SW TAS Erith, Kenlmth:.e c cereo eese roro 2 22222 Э 
Hindley, E. S., 11, Queen Victoria-st., London, E. C.; and Bo reet 25 
Robey єй Со. „Globe Works, Lincoln ; and 79, Queen Victoria-st., I. O. · 4 
Willans and Robinson, Rugby )) жа кун аен асо и NE 
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Classified Index to Electrical Trades— Continued. 


ENGINE PACKING. ' Paes 
United Asbestos Company, Dock House, Billiter-stroet, London. E. O. 28 
Willoox (W. H.) and Oo., 84 and 86, Southwark-street, London, 8.B .. .. no = = 

EXPANSION OHEETING AND RINGS. 

PEE. Asbestos Company, Dock House, Billiter-street,London, B. 0. . 29 
Delaware Hard Fibre Co., 15 London, E оо 0000 о0о ee ee (€ 04 оо оо ae 8 
Moeses and Mitche ‚68-1, а ө, Londen, NY. O. „саана ао алова 2 

FITTINGS FOR ELEOTRIO LIGHT. 

Benham and Froud, Chan „Strand, London, W. O. РА 4 

Crompton & Оо sion House-buil E. O., and Chelmsford 22, 97 
Dorman and Smith, Salford, Manchester 1and London and Glasgow ы сыр —— 

Edison and Swan United Electric Light € Company, Ediswan В 

Q London, pe (EE EEJ 00000 se ce eee 0080080 6 6 866 20 

General El с Co., 68. 71 & 88, Queen Victoria at., London, E.C. & Salford. 28 

„% Holophane,” 9!, 98 and 95, Queen Victoria- street, "London, CW. 81 

Johnson & Phillips, 1 Union-ot. Old Broad-st., Londoni A са, Kent. 1,8, 13 

Laing, Ton b зі, New Bond-st. "gi Pre reni D о e280 ae ©0686 8808 аз 3 
„Brad ury- stroe . Kingslan e mee ooeoee 00 @eeeee ee 

Victoria zl. gh Мааа: Onna Thvecpoal пата , 1 
u n, 4 е an verpoo 20209 0 eee 268 028 42 0066 9.0 460 68 66 Of ша 

Western Electric Co., 89, Coleman-street VF 

FLUORESCENT SCREENS. 

. Berend (O.) and Oo., Dunedin House, Basinghall-avenue, London, E. O. „„ 14 
Bonnella (H. D.) & Son, 58 Mortimer-street, London, W.. . 18 
Cossor, 67, Farita gaoa toaa, London, E.C. .......... ins эжелер. AU 

MD James J., 8, 9 and 10, Hatton-garden, ‘London, 8 B 
Edison & Swan United E'eoctric Light Company, Bdiswan-buildings, 86-87, 

Queen-street, London, E.C. and Braneen . — 
General Electric Oo., 60, 71 Nr Queen Victoria-st. , "London, B. 0. Salford 29 

QAS LIGHTERS (ELEOTRI 

Ed son and Swan United оно bal у t Company, Ediswau-buildings, 36-87, 
Queen-street, London, E. C. eanche3 26 %% % % cece — ео шз — — 
Genera! Electrie Oo., 69,71 & ài QueenVictorieai London, i. ,&Salford 23 

GAS POWER. 

Vows: n Ec: nomic Gas and Power Co., 89, 011Qusen-st,Westmin3‘er, Lon Ion 2 

GENERATORS. à 
Cox Thermo-Electric Cv., The Cox Laboratory, St. Alban's, Herts ....... eÉ 8 

GLOBES AND SHADES. | 
Brockle-Pell Arc Lamp, 97, Queen Victoria-street, London, Е.С. ............ 1 
Dorman and Smith, cg ve. and London and GiasgoWw WW. 25 
Drake and Gorham, 66 London, S. MW.. 2 7 
Mdison and Swan M Electric ae Company, Ediswan- 

96-37, ueen-street, London, E.C.; Branches 6 „ „60 66e „„ „„ „%% == 
General Electric Co., 60, 71 & 88, Queen Vietoris-st., London, L. d. & Salford 23 
„% Holophans,” 91, 93 and 96, Queen Victorla- street, "Lond п, E.C. .......... 81 
Johnson and ehlilips, 4, Union · et., Old Broad - at London: & Chariton Kenti, 8, 18 

HY DROMETERS. 

Hicks, James a 8,9 4 10, Hatton-garden, London, B.O. = = «= = 7 

INDIA RUBBER 
Harburg India Rubber C. Co. (P. Winter), 136, London Wall, Wood-st*, B.C. 12 

INSTRUMENTS. 

Berend (О. ) & Оо. ‚ Basinghall-avenue, London, Е.С. . B (EEEE NI ham 05000000 [v 00 y 


Chamberlain and ‘Hookham, Now Bartholomew-street, B 
Crompton and Qo., Mansion House-bulldings, Lond 
Edison and Swan United Electric Light Company, E wan-buildings, 86-87, 
Queen-street, London, E.C., and Branches .... 
General Electric Co., 62, 71 & 88, Queen Viotoris-st., London, E. C.; js Salford. 
Hicks, James J., 8,9 & 10, Hatton 
Johnson & Phillips, 
Nalder oe pai ай, kenwell, London, 
e үй, W. 44, Hatton-g d Gt. Saffron Hill, London, E. C... 
Hed Lion-street, Clerken well, London, R.O 

=, Paris €e090e.00000000€9800000900090000400009000000000000009?€09092900€90 [AN NJ 
Biebard, Ja and Co v, EagleWorks, Coldharbour-lane, Camberwell, S.E...... 
Siemens Bros. d Anne's-gate, London ; and Wool wich, Kent 


0000 60е 


соо оооооооововоооо 


Tob Great e , Holborn, L London, Е.С. 5 vas 
elegra Manufacturing Co А e near arrington uson 
Yi t, London, L G.; an ү ой VVVẽõ еа ии 


тыш, James, 16-20, rode mp id акен, CV 
INSULATING MATERIAN 15. Long-lane, London, E.O 
ware Oompany i on OW an eo an ао аю шю GO ~O 
Mosses and Mitchell, 69-71, Chiswell-street, London, B. 
INSULATORS. 
Doulton and Co., Lambeth Pottery. London, 8.E. €09*099005809009000000900*29000099 
Edison and Swan, United Electric Light Company, ретин eee 96-87, 
Queen-st, E.C., and Branches..... 00GC00T0ß0 TT 
General Electric Co. 69, 71 & 88, Queen Victoria-st., London, E.C.; & Salford. 
Henley's " T. orks Co. 47, Martin's-In, Cannon-st., m EO d 
Johnson ips. M, is Ocoee Old Broad-st., London; & Ohariton,EKentl, 8, 1 
Siemens Bree & Co. Queen ‘Anne’ - gate, London; and Woolwich, Kont. 
ВШ (J.)and Sons, Thel ndon Potteries, Lambeth, Londo п,В.Ё. = a 
elegrap anufact Hels near Warrington 1 өл 
Mac 9098 London, E. O. ча ыш с Perm че 


Berend (O.) and Оо. n House Ms = 
British locandescent Lamp Co., Hythe-rd., Willesden Juac. Lon 10 
dq prs Arc Lamp, 97, део Viotoria-street, London, k. GWG. 2 


Electrical eering Co. ueen Victoria-street, London, B.C. — 
Cossor, 67, Farriógdon-road, London, n RC Е 


Ссотрќоп and Co. п House buildings, 
Crystal E eotric Lamp Co, St. Stephen's Chmbrs, Te!egraph-»t, London, Е.С. 

Davy Electrical Construction Co., 16, Victoria-street, Westminster, 8. 8. W. э» 
Dorman and Smith, 1 and London and Glasgow ..............-. 
D-ake and Gorham, 66, Victoria-street n, S. W. *-*0,04900000005000000000 92 
Elson and Swan. United — ight Со, х панаа папаша, л, 


*«e*5094.«09€60600006€4000€6000-0900000004909200000 


venue,Londo 


General Electric Co., 69 А de Wisk: London, I. C:; „оч. 
“ Holopbane," 91, 98 'and 95, Queen Victoria- street, 1 E. C. 
B 1.1254 6 Go None D Red Cross-street, Lo — овоо 
olmes an ewcastle-on- ө; & 17, 80h Lond . 
22 ы о силы ааа 
m ros. an ueen e" å . W. 
Western Electric Co. (Aro), 79, Coleman-street, London jon, EÓ. 5 
ли lined ana ben United Electric 01101095, 96-87, 
n and Swan bt Company, Ediswan-b 
General Eleotris da., c, Lr e ae Branches.. ses nee [AXEJ London; & (EEE A] 
a V 
LAM EM eotrio 88, Queen ictoria-street, London 
E oe & swan Unites коше ошм Си Company, E liswan- ud 86-87 
ag mires Pal e can chess 
Co., 69, I & 68, Queen Vistoria at; Landes. а; ; &Salford: 


E, O. 9000800804082 68 08 


E. C.: d Obelmaiord 23, 27 


28 


n- garden, Lond 7 
Union-ot Oid Broad-st. 3 4 Chariton, Konti, 8,18 
Red Gier 18 


' London, H. C.; & Chelmsford 93, " 


21 


LIGHTNING CONDUCTORS. 

Edison & Swan United Electric Light Company, Bdlawan ыо, oft) 
Queen-street, London, E. C., and Branchen . ꝗz 

General Electric Co. 1 , 71 & 88, Queen Victoria - st., London, EG. 


LUBRICANTS. 
House’s Electric Cement Co, Vauxhall-road, Liverpool 2 
Willoox (W. H.) and Oo., 84-86, Southwark-street London, 8B. . 8 
MAGNETS. 
Globe Electrical Co., White Post lane, Victoria-park, London, N. E. 13 
MANUFACTURING F NS. 
Dorman and Smith, Salford, Manchester ; VVV 95 
Drake and Gorbam, 66 Victoria-street, Lo: ——————— „ 
Easton, Anderson & Goolden, B Broad Sanctu ambaa К Broad Sanctuary 
8. W. Works: Eri Көп ооооовооооообовсооео о 20900 ое (EELEE S] 88 
Edison and зла, United Electric Light Company, Ediswan-buildings, "86-37, 
5 London, E. C., and Branchen „% — 
Electric Co., 69, 71 & 88, Queen Victoria-st., London, R. C. & Salford. 23 
Aenleys(W. T. үте. \ Works Co., 97, Martin’s-lane, ‚апа N. Woolwich 1 
Johnson à РЬ & Phillips, 14, Datos ot; Old Broad-st., London x Chariton,Kent 15,13 
Nalder [irn and арат Red F London, B. O. 18 
Bax (Julius) and Oo., n Fun » Works, Cel Lharbour-lane, Camberwall, S.E. .... 24 
Siemens Bros чова Annee ge Londo 8.W.; & Woolwich, Kent 6 
Telegraph Man а оао Company, Helsby, near Warrington; and 11,Queem — 
t. London, E. O.; and Liverpool a. «s.s «õ«« 1 
METERS (Electricity). 
Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 8 
Edison and Swan United Electric Light Company, Ediswan-bulldings, 88-97 
Queen-atreet, ondon, PEL and Branches TEE 
General Electric Co., 69, 71 & 8З, Qaeen Victoria-st, London, E.C.; & Salford 93 
Johnson and РЫШ M. Union-ot., Old Broad-st.,London: Kent 1,8,18 
Westinghouse El 89, Victoria-street, Westminster London, B. W. 30 
Mio. Sanders. Wake 4 Ce, L» Great 8t. Helena, London, R. O0. 10 
Wiggina( F.) & Sons, 10, Tower-bill, and 103 and and 108, Minories, London, Е.С. 23 
MICROPHONES. 
Consolidated Telephone Construction & Manufacturing Company, 196-188, - 
Shaftesbury-avenue, London, W.C. ; and Coventry Байат „„ 8 
General Electric Co. 60,71 & 88. Gusen Victoria-street,London,E.0.; & Salford 25 
Taternational Electric 5 Redcrogs-street, London, B. 0. 3 
MOTORS Electric). 
Brush cal E Co, 49, Queen Victoria-street London E,C 31 
Chamberlain & Hookham, New Bartholomow-street, Birmingham .......... 8 
Crompton & Co., Mansion House-buildings, London, E.C. ; & Chelmsford. 22, H 
Works Co., 29, Clerkenwell-road, London, R ..................-. 
Easton, Anderson & gooiden, Br ad Sanctuary-chmbrs, Broad Sanctuary, 
. W. Works: Erith, Kent оноо оо оное аа 88 
Edison & Swan United Klootric Light ‘Com any, Ediswan Buildings, 86 & 
- 87, queen иге, Loadon, E. C., and Вглосћез...................... 6.5. — 
с Construction rfe Wolverhampton ; and Dashwood House, Ola 
Broad-st , London, R Woo... 5 
General Eleotrio € Co., 69, 71 & 88, Queen Viotoria-at. London, E. C.; & Salford 23 
Holmes (J. Н Oe bid dag ө; & 17 Воћ о-ва саге, London, 4 
Johnson & Р че 14, Unlon · ot., Old Broad-st., оаа забот, Kent 18,13 
Newton Electri Works, Taunton, England — 3 8- 
Siemens Bros. & Co., 12, Queen Anne’ *. London. 8. W. and Woolwich 6 
NON-OONDUOTING ‘COMPOSITION 
House's Electric Cement Co., Vauxhall-road, тароо, devi edv 9 
NON-MAQNETISABLE WATOMHES. 
OIL FILTEI 
BÄ caer = ROM 71 & 88, Queen Victoria-st, London, E. C.; & Salford 98 
le Paint Oo., 27, Cannon-street, London, E.O. = -=æ сое 81 


PATENT AGENTS. 
. Chapman (J. ay Wor » Chanoery-lane, London, W. C0. 
orfolk Houde, Norfolk-street, Strand, 


T and Sens, London Potteries, Lambeth, London, 8.W...........— 


Allen (W. H.), Son and Oo., Bedford ; and 19 aah pr London, 8.W. 
Bais s (G. E.) а & Oo., Ledsam-st. Works, Birmingham; & 9, Victoria-s’, 
ndon, / iU T жа uvis RE s Qe ei 
Easton, Anderson & Goolden, Broad Sanctuar j-chambers, Broad Sanctuary, 
conve, еа ааьар: 
Edison and Swan United Eleotel Light Company, Ediswan-buildings, 83-37 
n and Swan 0 3, 83- 
Queen-strect, London, E.O., and Branches 5 „ 
SN U r 
W., 44, Hatton - garden, and Great Saffron - hill, London, F. O. 


аб Jones -i Ingham, Та or Slate Works, d o»slo 1, B.S.0., North Wales 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, 38 Ti and Branchen 
General "uris Co.,69,71 3 Viotoria-st., London, So & HERR 
Lundberg, A. P Bradbury aire Kingsland, London, N ө: өөө жез error ery 
ilie eu бен] AN D PORCELAIN 
„ Lambeth ела, 8. I. eeseceoe ese KLEIE- 9 9 «о E QD стз оо ео 
SUR (7) and вова, Sons London Potteries, Lambeth, London, 8. W. 
MES CABLE SHIPS. 

Dunoan, Wallet and Сон n тогоо A i EG 
мока» E Гын О 
Johnson &Р ААО реч — Broad. at, 

SURFACE SONDI окне, 


5 & Co., Ledsam:-stceet Works, Birmingham; and 9, Viotoria- 
poem Toa on, 8. W. T—Á——— / ⁵òdcw TTT Eero 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad ee 

8.W. Works: Erith, Kent 


w. 2 seot 
у ое 22 246664 


es 
. ; = роо House, ol ~ 


о 00000000600 LEIE EZEREK] London, E.G.: & Halford 
-Tyne 4 Fee London, W 
P., Bred ury-street Kingsland London, N. 
о” 16, Red Red Lion-streot, Clerken kenwell, London, i. 
Oo., 12, Queen Anne's-gave, London, S, W.; & Woolwich 
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HIGH VOLTAGE | 


INCANDESCENT LAMPS 


Excellent Quality 
ALWAYS IN STOCK. 


не EN ELECTRIC CO, 
‚ Redcross Street, Barbican, LONDON, Е.С. 


CROMPTON & CO., Ltd., 


Mansion House Buildings, London, 
ARC WORKS, “CHELMSFORD. 


N TRANSFORMERS. * 


It is now well recognised among Central Station Engineers that a Cheap Trans: 

former is often a bad investment. The use of Transformers having a low all day 

efficiency has, in some instances, brought the Alternate Current system ача 

into disrepute. HIGH EFFICIENCY at LIGHT LOADS is of the UTMOS 

IMPORTANCE, and is WORTH PAYING FOR. In the design of our Transformers 

this point has been carefully attended to, and the Open Circuit Losses in the larger 
sizes is MUCH UNDER 1% of the full load. 


USE THEM AND REDUCE YOUR COAL BILL. 


Supplied to 
The Great Northern Railway Co.’s Station, Holloway. The Newcastie тоспо Supply Co. The River 
Plate Electricity Co. Yarmouth. Tunbridge Wells. Cheimsford. Cheltenham. Bolton. Messrs 
Pritchett and Gold. The Cycles Component Co. The Crompton Electric. Supply Co. of Australia. 


Apply for full Price Lists and information to 


CROMPTON & CO., Limited, 


Mansion Houso Bulldings, London, and Arc Works, Chelmsford. 


Cooking and Heating Department: 35, QUEEN VICTORIA STREET, LONDON. 
Pocket Price List and Formuls (including Magnifying паа, post free, 13 Stamps. Crompton's (Trotter's Patent) Wiring Slide Rule 2s. Cloth 
Case, 2в. 6d. Leather Case, 3s. 


READY END OF SEPTEMBER. 
THE BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH, 1896-7. 


BEING a CAREFULLY and ACCURATELY COMPILED READY REFERENCE INDEX to the LITERATURE on the SUBJECT of RONTGEN or X-RAYS. 
With an Introduction to the Subject and a Chapter on Practical X-Ray Work by 
OHARLES E. S. PHILLIPS. 


It is intended, if sufficient sup po rt be received, to publish this important Bibliography annually. In all cases where a distinct advance is made by 
British ог Foreign investigators into the Sclence and Applications of Radiography, a brief Digest is given to help the reader to form an opinion as to 
the ground covered by th at work, an id во to reduce the labour of research to a minimum. 

‘The book will be indispensable for the Reference Library, Public Libraries, Colleges, Technical Schools, the Laboratory, a and to all whose business 
or pleasure necessitates an up-to-date acquaintance with the progress of this branch of Physical Science. 


Price 3s. Gd. nett, post free 3s. d.; abroad 4s. 


OF ALL BOOKSELLERS, OR DIRECT FROM 


“THE 1 PRINTING AND PUBLISHING CO, 14а, 
1, 2 & 3, Salisbury Court, London, England. 
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CAUTION. 


We learn that statements have been made to the effect 
that it is the intention of the Proprietors of ** The 
Electrician " Electrical Trades’ Directery and 
Handbcek to cease the issue of that publication. 


A REWARD of £10 


will be paid for information leading to the convietion of 
ihe person or persons who have given curreney to this false 
Statement. 

The well-known Blue-Book will be issued as usual at the 
end of January next, and there is not the remotest probability 
of its discontinuance. _ | | 

The success achieved by this work is extremely gratifying 
to all concerned in the heavy work of its compilation and 
correction. | GEO. TUCKER, Publisher. 


1, 2 and 3, Salisbury-court, Fleet-street, London. 
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TAPE. PAGE | TURBINE MAKERS. PAGB 
Edison and Swan United Electric Light Company, Ediswan-buildings, 38-87, Easton, Anderson & Goolden, Broad Sanctuary Caambers, Broad Sanctuary, 
3 80.68.71 Y ar MM i UAM E БЕ Works: e ] ↄ 88 

ectric Co., deen ondo S., 64, Mark-lane Londo E in T "— 

TELEPHONE APPARATUS. i & TURNERS (i (Ivory and Hard Wood). à 
C. г у cary itd pir Co., 186-168, Shaftesbury-avenue, London, W. O.; А Bonnella and Son, 58, Mortimer-st., W.; and 42-43, Kirby-st., London, E. C. 12 

TELEPHON NES, 3 Engl Om 00 0.5 64 0.9 сю Of 08 0-0 e» o ооо KES" E -A 0000009009000 *90 UNDERGROUND MAINS. 

C. T. C. and Manufactaring Co., 186-188, Shaf'esbury-avenue, London, W.. Callender's Cable and Construction Co., 90, Cannon-street, London; Erith 
and Coventry, England 9 Marshes, Kent ae III 10 
Edison & Swan United Electric Light Company, "Батак: ‘buildings, 86-37, Johuson & Phillips, 14, Union-ct.,Old Broad-st., London; & Charlton, Kent 1,8,13 
Queen-street, London, R. C., пой Branches ооо. — | VACUUM TUBES. 
General Electric Оон бр, & 8 Victoria-st., London, E. O. & Salford 28 Bonnella (H. D.) and Son, 58, Mortimer-street, London, WW... . 12 
Telegraph Mansfectort near Warrington, and 11, Queen Edison & Swan Unitel Electric Light Company, Ediswan Buildings, 36 & 
Vio „Lo Ed. er p Benet „„ V 87, Queen- street, London, E. C., and Branches — 
Western Electric ens on, É. leman-street, ооп, i ö. V Hicks, J. J., 8, 9 and 10, Hatton- garden, London, E. R000 7 
TELEGRAPH ENOINEE RO. Wilhelm & C O., 11 & 12, Westmoreland-bldgs., Aldersgate-st., London, E.G. 16 
n ОМ Broad-et, London: Chariton, Kont 1818 | ° Bolo (G. E. 
nion don; & ent |, Belliss (G. E.) & Co., Ledsam-st. Works, Birmingham; 

Sax (Julius) and Соз Eagle Work. Coldharbour-lane, P edo 8. E eme a B Wieso iion à = эе Я Seeds У Ya. "ps ae ма un 

Siemens Bros 480 Ho Aunels Gate Lo TE K Wontwick 5 eee, ы аиа ta Seas EE 
Vittoria. азо don. "n mk Tiveroo Warrington, and 11, neen 1 8 & со Mansion House-buildings, London, E.C.; & Chelmsford 22, 27 
THERMOMETE Lon OPpOOl 2. cccccccaccvccscccscece )rake an Gor am, 66, Victoria-stroet, London, 8.W. IMP IR 7 

T боо” ee 5, 9 &10, Hatton. garden. London. E. O. 7 н еа а ion ЖО aad Чен: еч y eee EN 
Küche (W.) & Co., Elberfeld, Germany. Agents for United. Kingdom: алсы Соза eee neee E 

le onstruction Co., Wolverhampton; and Dashwood House, Old 

„ 1 and 12 Westmoreland- buildings, London, E.C. .... ... 16 | Broad-st., London, Е.С. IIT eee E 4» Eyeoenta е 5 
C.T C. and Manufacturing Co., 184-188, Sbaftaxbary avenue, London, w. o. Johnson А Phillips, 14, Union-et. Old Broad-st., London; & Chariton, Kent 1,8,13 

venitry, Euglanßc .... 4 14 „ зө” 9 Nalder Bros. an Co ‚16 Re i Lion stree $. Clerkenwell London E C Us 

А „ә А ‹ 1 -8% 30, Cle Sil, Ve «eee 18 

. Landes: . Ediswan- baildiags, 86 87 ган, Е. Wis " LR enden e an P ips London, E.C. eos 20 

2 ao eee eee AU, e 'itkin ed Lion-street, Clerkenwe LO. „оеоо 5052606 dion o PAR D 20 

сто сомы — Co., Wolverhampton; and Dashwood House, Old 5 Richard, Jules, Parid. cc cscccececesccvnayeccians ее се слово gt speed ШОШ 12 

* Broad 0000000002 %%% „%%% „%% %%% „%%% „%% „% „%% % „ %% %%% „% % %%% „%%% 606 Siemens Bros. & Co., 12. Queen' 8 Anno’ 8 gate, London, 8. W. & Woolwich 6 

ve gnarl ойо б БЕП, фаз Victoria-st., London E. G. i and Salford 39 White, James, 16-20, Cambridge-street, Glasgow ...+..+.+sssesssescees ту. 

Easton, Anderson & Goolden, тосом 

KW. Works: Erith, Ken а айс hail ce ee 88 Harburg India Rubber С. Co. (F. Winter), 138, London-wall, London, Е.С, 12 
кеше. Construction со, ыш; ; and Dashwood House, Old оаа насаа е Uncovered). 

/ ⁵²˙.ià. ]¾ũ —àwũàm ; m ә» ca weds COE aae вв Б jritish Insulated Wire Co., Prestooͤ.nn-nnn „1775 88 

vn General Klectrio Co., » €9, 71 & 88, Queen Victoria-st., London, E-C.; & Salford 23 E jS & Swan 1 TA» = Лес аа нши. Company, Ediswan Buildings, 86 & 5 

7, Queen-street, London, E.C., and Branches .....c.cceccceccsccvcecens — 
Brush Electrical Engineering Co. 49, Queen Victoria-street I Е.С. 81 Felten and Guilleaume—Sole Agents, W. F. Dennis and Co, 28, Billiter-st., 
C. T. C. and Manufacturing Co. „186-188, Shaftesbury- -avenue, London W. C.; n . . . он и 
and Coventry, 1 9 Fowler-W aring Cables Co. ,10, Fenchurch-st., London, E.C.; & N. Woolwich. 80 
п & Mansion House-buildings, ‘London. ЕС; & Chelmsford. 22, 97 Genera] Electric Co., 69, 71 & 88, Queen V ictoria-st., London, E. C.; & Salford 23 
Easton, Andore & Goolden, Broad Sanctuary Chambers, "Broad Sanctuary, Glover (W. T.) and Co., Salford, Manchester; and 39, Victoria-st., London 10 
S. W. Works: Erith, Kent 88 Henley'8 (W. T.) Teleg. Works Co., 27, Martin's-lane, London, æ N. Woolwich 1 
Edison & Swan United Electric Light Company, "Ediswan-buildings, | 86-37 Johnson & Phillips, 14, Union-ct.,Old Broad-st., London; & Charlton, Kent 1,8,18 
Queen-street, London, E. C., and Branchen eas London Electric Wire Co., Playhouse-yard, Golden-lane, London. E. OC. 17 
Biectrio Construction Oo., Wolverhampton; and Dashwood House, Oid Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; and Woolwich 6 
Broad-st., London, R Goh оне ооо оо ооне оо 5 Telegraph Manufacturing Co., Helsby, near такау and 11, Queen 
General Electric Co., ba & 88, Queen Victoria-st. олдов, E.C.: & Salford 93 Victoria-street, London, E, C.; and Liverpool. ооо as as sô as 62 52 b 
дра — — nion-ot,, A Broad. at. London; & Char Chariton, Kent 18,18 Western Electric Co., 79, Coleman-street, London, 8,0: Басе аа он 13 
men Anne’s-gate, on. S. W. i & Woolwich 6 | WIRE-COVERING MACHINES. 
Westinghouse Electric Westminster, London, B. W. . 30 Johnson & Phillips, 14, Union-ot, Old Broad- st., London: & Charlton, Kent 1,8,13 


THE ELECTRICIAN, SEPTEMBER 10, 1897. 


WELLS HON VW v9 “сыту “SOU AM ISSOUOD 


— — — — — — 
— =A —— 
— 


1 > 


"m 


— = | @ 
Q 

ы 

TEN 
- = 

E =A a. 
= wnsmoN Ө 
| 5 

: @ 

7 = _ e 

= ЭА. ud å 

E. М0 NT | = = É | | = 

E. | E 

BUISUZ JU SI] 31479947 - d 
peede-u3ip jeuwoy "gu og . 


Ya чахл, MAN мю сч? » 


ANIONA SY9 OLLO., S.XA' ISSOHO 


ххх, . THE ELECTRICIAN, SEPTEMBER 10, 1896. 


= E FOWLER- WARING CABLES CO CO., Ltd., woor TEA 


„ 0, Bell Wires ........................... 
— Lead-Üovered Telephone Cables at 30s. a wire. 
Switchboard Cables at 35s. a wire. 
Silk Covered Switchboard Cables (French 
Government Type) at 453, a wire. 


that could be stripped of lead and 
SUBMERGED for 24 hours ard then 
subjected to 2,400 volts between conductor and 
water. | 


£4,000 WORTH HAS BEEN SUPPLIED TO THE ABOVE 
REQUIREMENTS BY US. 


МОТІСЕ · тне rowver-warina CABLES CONFORM TO l. E. x. RULES. 


WesTINcHoUSE FLecTRIC COMPANY, |р. 


32, Victoria Street, Westminster, LONDON, S.W. 


0000000000000000000000 


CONTRACTORS FOR 


| aut inns or ELECTRICAL ENGINEERING UNDERTAKINGS, 
CENTRAL STATION ELECTRIC LIGHTING, ` 
ELECTRIC RAILWAY AND TRAMWAY SYSTEMS. 

roe TESLA рошурнлв® ALTERNATING system or xvecraica. TRANSMISSION 


sy тисин POWER, INCANDESCENT aw ARC LIGHTING may sz 
MOST EFFICIENTLY SUPPLIED rzox тик SAME CIRCUITS. 


THE WELL-KNOWN SHALLENBERGER METER FOR ALTERNATING CURRENTS, ' 


As approved by the BOARD OF TRADE. — 


WURTS LIGHTNING ARRESTERS for Continuous and Alternating Currents. 


HIGHEST EFFICIENCY. TRANSFORMERS. LOWEST PRICES. 


For full Particulars, Prices and Pamphlets, apply to the Offices of the Company, as above. 


тать. “HOW TO DISINFECT." 

PURE OARBON x д mi век 

Leclanche Plates, mom — Бикун 
Battery Plates, 


A santras: [ -How TO D 
: d : 
„  Urucibles. 


CARBON SYNDICATE, Lia, **sristerie Street. A W. 


life, wili be sent Free on Application. 


A. THE SANITAS CO., Ld., 
М - BETHNAL GREEN, LONDON, 
"ens M DISIEFBORANT MANUFACTURERS, AND SOLE MANUFACTURERS 
oa.” OF THE FAMOUS 


— : “SANITAS” | 
Е DISINFECTANTS and APPLIANCES. 


THE ELECTRICIAN, SEPTEMBER 10, 1897. 


648 


arranged for. We do not now advocate that formal 
process of discussion which, on a past occasion, we were 
reminded by а leader of physical science was contrary to 
the spirit of the British Association. The debates could be 
informal and chatty enough to satisfy even Dr. Порае. It is 
rather to the substantial character of the discussions that 
we refer; the subject matter usually brought forward might 
well be improved, and the presidential duty of keeping the 
speeches closely confined to the main proposition before the 
meeting might well be better performed. At present there 
appears to be very little care exercised in the selection (or 
rather rejection) of Papers; and a portentously long pro- 
gramme is often bulged out with a large number of trifling 
items which, if omitted altogether, would serve a useful pur- 
pose in giving more time for the discussion of the one or two 
really valuable communications brought before the meeting. 
Men of science may be very clever, but it is beyond even their 
power to comprehend and worthily discuss, in the course of 
each morning’s sitting, as many as 10 or 15 Papers dealing 
with a wide variety of subjects, copies of which they are 
unable to peruse either before or during the meeting. As 
Аввлнам Lancoun said: “For them as likes it, that’s the very 
thing they like," but—it is not advancement of science. 


LIST OF THE ELECTRICAL PAPERS READ AT 
THE BRITISH ASSOCIATION. 


The following is a list of the Papers and Reports of 
electrical interest presented at the Toronto meeting of the 
British Association :— 


SECTION A. 
Prof. H. L. CALLENDAR, F. R. S., and Н. T. Barnes. —'*Ona New 
Method of Determining the Specific Heat of a Liquid in Terms 


of the International Electrical Units.“ 

Prof. Н. L. CALLNDAR, F. R. S., and N. N. 
Behaviour of Argon in X-Ray Tubes. 

aa Баа" On the Fuel-Supply and Air-Supply of the 

orld.” | | 

Profs. Ewixc, F. R. S., and STANLEY DouNKERLEY.—''On the 
Specific Heat of Superheated Steam.” 

Prof. S. P. Toompson, F.R.S.—‘‘ New Varieties of Cathode Rays.” 
Prof. S. P. THompson, F.R.S.—‘‘ An Experiment with a Bundle 
of Glass Plates.” | | 
Prof. S. P. THoursoN, F. R. S.— A Tangent Photometer. | 
Prof. ARTHUR ScHusTER, F.R.S.—*'*On the Constitution of the, 

Electric Spark." 

W. S. "лү. —** A Reduction of Rowland’s Value of the Mechanical 
Equivalent of Heat to the Paris Hydrogen Scale." 

Е. Млтловү and C. W. Warpner.—‘* A Comparison of Rowland's: 
Mercury Thermometer with a Griffiths' Platinum Thermometer.“ 

Prof. BRAvN.—''Demonstrations on the Form of Alternating. 
Currents.” 

NikoLA TzsLA.—** Note on an Electrical Oscillator.” 

Prof. E. B. Ros4. —** An Electrical Curve Tracer." 

G. Е. Нол. —“ On the Use of the Interferometer in the Study of 
Electrio Waves." 

W. D. B. DuppELL.—** Oscillo hs." Г 

Prof. J. V. Jones, F. R.S.—'*On the Calculation of the Coefficient 
of Mutual Induction of a Circle and a Co-axial Helix." 

Prof. W. E. Ayrton, F. R. S.. aud Prof. J. V. Jones, F.R.S.— 
„On a Determination of the Ohm made in Testing the Lorenz 
Apparatus of the McGill University.“ N 

Mrs. Ar RTON.— The Relations Between Arc Curves and Crater 
Ratios with Cored Positive Carbons.” р 

Henry Crew and Q. Н. Basquin.—‘‘ Оп the Source of Luminosity 
in the Electric Arc." | M 

WiLLARD E. Cask. —'* On Some New Forms of Gas Batteries and 
& New Carbon Consuming Battery." 

Prof. J. G. MacGrecor.—‘‘On the Determination of the State 
of Ionisation in Dilute Aqueous Solutions containing two 
Electrolytes.” . 

Prof. FRANK H. Briogtow.—‘‘ The Cause of the Semi- annual Inver- 
ае of the Type Solar Curve in the Terrestrial Magnetic 

ield. " 

Pre f. Frank H. BIGELOwW.—“ Observations at Toronto with Mag- 

net Watch Integrator. | | 


Evans.—“ On the 


B. B. BRACKETr.—“ The Effects of Tension and ыш of the 
Metal upon the Changes in Length produced in Iron Wires by 
Magnetisation.” | 

A. P. WII LS. Оп the Susceptibility of Diamagneticand Weakly 
Magnetic Substances.” | 

ARTHUR HaRvEY.—'* On Magnetic Periodicity as connected with 
Solar Physics." 

Prof. S. P. Тномрзом, F. R. S.— On the Use of the Trifilar 
Suspension in Physical Apparatus.“ 

Prof. О. Lopez, F. R. S. On Zeeman's Discovery of the Effects 
of Magnetism on Spectral Lines.” | 

Prof. W. E. Ayrton, F. R. S., and T. MArHER.— On the Use of 
a Constant Total Shunt with Ballistic Galvanometers.” 

Prof. W. E. Ayrton, F.R.S , and T. Матнек. —'' The Sensibility 
of Galvanometers. " 

Prof. W. E. Ayrton, F. R. S., and T. MarHER.—“ Short v. Long 
Period Galvanometers for very Sensitive Zero Tests. | 

Н. M. Tory.—‘‘ On a Research in Thermo-Electricity by means of 
a Platinum Resistance Pyrometer.” 

Prof. Н. L. CALLENDAR, F. R. S., and H. T. BangNEs.—** Оа a 
simple Modification of the Board of Trade Form of the Standard 
Clark Cell.“ 

Е. S. Sprers, Е. Twyman and W. L. WATrERS.— On the Cyclical 
Variation with Temperature of the E. M. F. of the H. Form of 
Clark's Cell.“ 

J. W. Epmonpson.—‘‘On the Disruptive Discharge in Air and 
Dielectric Liquids.“ 

Report of the Committee on Electric Standards. 

Report of the Committee on the present State of our Knowledge 
in Electrolysis and Electro-Chemistry. 


SECTION B. 
Dr. J. WADDELL.—'* The Permeability of Elements of Low Atomic 
Weight to the Róntgen Rays.” a 
Dr. J. Н. Стлозтоме and W. Hissert.—‘‘ Continuation of Experi- 
ments on Chemical Constitution and the Absorption of X-Rays.” 
Dr. C. A. KoRN.— The Electrolytic Determination of Copper and 


Iron in Oysters.” "E 
Report of Committee on the Electrolytic Methods of Quantitative 
Analysis. 


SECTION G. 

Prof. CALLENDAR and Prof. Nicotson.—‘‘A New Apparatus for 
Studying the Rate of Condensation of Steam on a Metal 
Surface at Different Temperatures and Pressures. 

Prof. PRABODW.— Tests on the Triple-Expansion Engine at 
Massachusetts Institute of Technology.” 

G. W. D. Ricks. — Some Tests on the Variation of the Constants 
of Electricity Supply Meters with Temperature and with 
Current. 

W. B. MARSHALL. —“ Roller Bearings." 

G. C. CUNNINORAM.— Montreal Electric Tramway System.” 

J. G. W. ALpRIDGE.—'* Present Tendencies of Electric Tramway 
Systems in England." | 

J. L W. GIII.—“ A New Method of Measuring Hysteresis in 


ron. 
F. H. Prrcner —‘‘ A New Method of Investigating the Variation 
of the Magnetic Qualities of Iron with Temperature. 
Report of Committee on Small Screw Gauges. | 
Additional Report of Committee on Calibration of Instruments in 
Engineering Laboratories. 
| SECTION I. 
Prof. Jacques Lors.—‘‘ Electrostatical Experiments on Nerve 
Simulating the Effects of Electric Rays.” 
Prof. Braun.—‘‘A Physiological Movement Produced by the 
Electric Current. | 


REVIEWS. 


—— 


Theory of Electricity and Magnetism. By CHARLES Emerson 
Curry, Ph.D., with a preface by Prof. Lupwia BOLTZMANN. (London:: 


Macmillan and Co.). | ' 


From the preface by Prof. Boltzmann, we learn that this 
work is based upon his Vorlesungen über Max well's Theorie,” 
though it has been much elaborated by Dr. Curry ; and that 
Prof. Boltzmann has revised the M8. of the treatise and finds 
that it gives a very clear and concise exposition, not only of all 
his lectures, but especially of the conceptions and principles 
embodied in the foundation of the electromagnetic theory of 
light. And from Dr. Curry's preface we learn that he regards 
the treatise as the philosophy of electricity and magnetism, and 
that he has added two rather long chapters on Helmholtz’s 


* 


theory. 
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I am unable to agree with Dr. Boltzmann as regards the 
conceptions and principles, or with Dr. Curry as regards the 
philosophy, or that Helmholtz's theory deserves so much 
space, if any at all. As the subject matter is professedly Max- 
well's theory we have some right to expect а following or 
extension of Maxwell's philosophical manner. Instead of 
which, the new wine is put in the old bottles. Real and 
neutral electricities ; one fluid, two fluids; free electricity, 
bound electricity ; two types of electricity, the current elec- 
tricity and the polarised electricity ; the action at a distance 
of the electricity due to polarisation; Maxwell's equations of 
action at a distance, &c., &c.! Is all that Maxwell? I never 
knew it before, but thought he had swept away the old fluids 
and given us something philosophical and dynamical. 

But we should not expect too much. Germany was the 
breeding place and home of electrodynamic theories, so-called. 
They never took root in England. Indeed, Thomson and 
Tait severely condemned the method before Maxwell’s treatise 
came out. Now Hertz squashed all the electrodynamic 
theories visibly, and continental theorists were obliged to 
‘take up Maxwell. But it is natural that they should try to 
fit Maxwell to their old ideas as far as possible; to have a 
minimum of Maxwell and a maximum of distance action. 
Dr. Curry says it has been his desire to embody not only the 
standpoint from which the theory of electricity and magnetism 
is studied on the Continent, but also the general methods of 
treatment in vogue. If Maxwell is really taught in this way 
generally on the Continent, I think it is a great pity. But 
there are notable exceptions. Hertz became quite Maxwellian 
after his great hit, save that, as I think, he attached rather 
too much importance to the mere equations, as the represen- 
tation of Maxwell’s theory, to the comparative exclusion of 
the experimental and philosophical basis. Then there is Dr. 
A. Fóppl, whose excellent ** Einführung in die Maxwell'sche 
Theorie der Electricität deserves to be read by all who can 
understand it. It is the least academical of the German 
works I have seen, and also the clearest and most advanced. 
Dr. Fóppl thoroughly appreciates that the best way of exhibit- 
ing electric and magnetic relations is not by potentials, but 
by the electric and magnetic forces and fluxes and their reci- 
procal relations, and also the proper use of fluids, not electric 
or magnetic, but illustrative of the behaviour and distribution 
of the so-called electric and magnetic forces and fluxes." 

There is too much in this book, which is nicely got up, and 
is well edited, for a detailed review, especially when one does 
not like it. I will only notice a few points where I think 
Maxwell's theory is misrepresented and perverted. The 
starting point is not experimental, but is that particular form 
of the rotational ether analogy in which electric force is 
represented by velocity. The forms of the energies are 
assumed, and the equation of motion is derived through the 
Principle of Least Action. (‘There are easier ways, but they 
are not so learned.) The ultimate result, when, by an after- 
thought, the conduction current is put in, is a set of equations 
equivalent to the two circuital laws, with a difference. Using 
my own notation, these laws for a stationary conducting 
dielectric are 

(1) 


-curl(E—e)= B= (2) 


I omit the magnetic conduction current. Here D=cE, and 
B = „Н, and e and h are the impressed parts of Бара Н. Now 
Drs. Boltzmann and Curry (p. 34) have the second law right ; 
but their first law is wrong in two ways. First, there is the 
omission of h. As appears later this is intentional. But it is 
thoroughly wrong. Where is intrinsic magnetisation to come 
in? The other error is that in Dr. Boltzmann’s exposition e 
only acts on conduction current, that is, whilst E produces 0; 
but it is only E—e that produces (or is actively associated 
with) D. This error is also intentional. Perhaps it is I that 
have misrepresented Maxwell. Very well, let it be I; then 
Dr. Boltzmann’s expositions do not agree with mine in vital 
particulars, and this goes on pretty well all through, only 
getting worse later on. To prevent confusion, I may call 
Maxwell, my Maxwell. 


curl (H- h) =0 +D = (K + E, 
ppH. 


Is not the energy of any condenser 45—'Q?, and of a unit 


cube condenser 0, however D is caused, if elastically done 
and linearly? But Dr. Boltzmann says (p. 146) itis doubtful 
whether e can be generated in insulators. Excepting possible 
crystallic exceptions ‘all E.M.F.s are confined to the surface 
of insulators." Now is this philosophy? I think not, and 
regard the dielectric as the fundamental universal in my Max- 
well’s theory, the conductive property being occasional or 
frequent, but, so to speak, accidental, certainly additional. I 
cannot see the slightest grounds for making e inoperative, or 
else be absent altogether, unless there is electric conductivity 
on the spot. 

In connection with this matter I see the statement (p. 224) 
that so-called real electricity (that is, Maxwell’s electrifica- 
tion) is created or destroyed wherever impressed forces appear, 
on account of conductivity, but that such a variation of real 
magnetism” (div B) is impossible, because impressed magnetic 
forces are entirely unknown” in Maxwell’s equations. But 
my Maxwell does not teach me either the fact stated about 
electrification, or the reason given about magnetism. My Max- 
well teaches me that no e can produce electrification in a 
dielectric which is not a conductor; and that no e can pro- 
duce electrification in a conductor which is not a dielectric ; 
and that no e can produce electrification in a homogeneous 
conducting dielectric; but that the existence of heterogeneity 
is (as well as conductivity and permittivity) necessary for the 
production of electrification. On the other point, my Maxwell 
teaches me that variations in div B are impossible, because of 
the experimental absence of magnetic conductivity (not the 
absence of h), and that div B itself is zero as a connected 
experimental fact, otherwise we should have unipolar magnets. 
As for h being absent, my Maxwell teaches me it is very much 
in action. We cannot, indeed, create h (or ich, intrinsic mag- 
netisation density) without external agency not involved in the 
fundamental theory; but that is just why h is taken as intrinsic 
or impressed. 

This persistent perversity about impressed forces, according 
to my Maxwell, takes a new form later on, in what is termed 
a modified form of Maxwell’s equations, This remarkable 
assumption is made: let (my notation, &c.) 


e=f+4 (c - e) KM. (8) 


Here e is the old impressed force, and f is а new one, con- 


nected with the old one by the differential equation (8). То 
see its effect let H- h be Н and E- e be E in (1) above. 
Then curl H = A(B +e) I c + 0) (4) 
is my Maxwell's first law, whilst Dr. Boltzmann’s is 
i curl H = K(E + e) Te. (5) 


Now put e in terms of f according to (8). It makes (5) 
curl H = (K + ср)Е — сё, (6) 


a new form of first circuital law, which is just as wrong as the 
other, in another way; owing to the redundant terms — соб 

Now our authors call (8) a “purely formal but important 
change," and says that since e and f are identical when steady 
(the only case more carefully investigated) it is impossible to 
decide whether e or f is impressed force! This transformation 
seems to me to be hocus pocus, and nothing more. Is there 
no energetic criterion of impressed force then? No one has 
a right to trifle with Maxwell’s equations in this way. 
We may indeed extend, but should not violate them. 
There is something quite shocking about this philosophy of 
electricity. 

But а little further on we find out why e goes out and f 
comes in. It is to make a transition from Maxwell's theory 
to Helmholtz’s, and in fact, by а “ slight modification "which 
has no justification, Helmholtz's equations, or equations 
resembling them, are derived. À good deal of space is devoted 
to Helmholtz’s theory, including a so-called empirical estab- 
lishment, following its originator. The theory is taken quite 
seriously, and is considered to harmonise with and to be an 
extension of Maxwell’s theory, and is recommended for pos- 
sible use later. I cannot agree with this view of Helmholtz’s 
theory ; but as the matter cannot be properly treated in this 
review, I will write a separate article about it. O. H. 
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Electricity and Magnetism for Beginners. By F. W. SANDBRSON, 
M.A. (London: Macmillan and Co.) 


We learn from the author's preface that the object of 
this book is to introduce the student to the principal 
laws of the subject. A perusal of the book, however, 
hardly satisfies us that this objective will be gained, so 
far as the average beginner is concerned. The work is 
too wanting in balance and due gradation, and much of what 
is included necessitates greater mathematical and other 
attainments than generally obtain with the beginner in the 
study of electricity. 

Chapter I. treats of magnetism, and is, on the whole, a 
useful one, especially its latter part, dealing with magnetic 
measurement. The author's treatment of tubes of magnetic 
induction is quite inadequate to enable the beginner to gain 
an intelligent idea of the meaning of the term and to use- 
fully apply the idea, a bare statement of their properties being 
given without introduction or explanation. Chapters II., III. 
and IV. are respectively devoted to current electricity, electro- 
statics and electromagnetism. Relatively to Chapter I. they 
are certainly out of balance, becoming increasingly theoretical 
towards the end of the book, while the arrangements for many 
of En experiments appear incapable of yielding very definite 
results. 

We fail to see sufficient relevancy to the main subjeot to 
justify much of what we find included in this book, to the 
exclusion of what might be valuable as explanatory matter. 
For instance, in the chapter on magnetism we suddenly come 
across а description of a shadow method of determining the 
solar meridian of a locality, devoid, moreover, of a statement 
of the conditions essential to even an approximation. Again, 
in the midst of а discussion of the theory of the tangent gal- 
vanometer occurs a description of the construction of the 
common electric bell. 

The author, in short, cannot be congratulated upon his 
attempt to teach beginners the elementary laws of electricity. 


Anordnung und Bemessung Elektrischer Leitungen. By C. 
HocHENEGG. Second edition. (Berlin: Julius Springer.) 


In England it is not customary to employ elaborate 
mathematical formule, or even any less intricate graphical 
methods in designing electrical networks. 
trical engineer, as a rule, shares the opinion expressed by Mr. 
Blaikie in his recent Paper on “ Distributing Systems, viz., 
that The most economical and efficient means of transferring 
electric energy from the generating source to indefinite points, 
in indefinite quantities and at variable times, is beyond human 
calculation”; and he holds that even experiment and experi- 
ence can but narrow the limits of speculation. The English- 
man’s method of procedure is more or less the following: 
-After purchasing a map of the district over which the dis- 
tribution is to be effected, he will draw in the positions of the 
distributing mains, and estimate the currents they will 
ultimately have to carry, from his knowledge of the local 
conditions. These considerations will also help him to 
determine the positions of the first feeding points. Having 
then fixed upon certain sizes of conductors as standards to be 
used throughout the network, he will probably proceed by 
means. of merely approximate methods of calculation to fix 
the sectional areas of the conductors on the fall of pressure 
basis for the computed maximum ultimate current in the 
distributors, and determine suitable sections for the first 
feeders in a somewhat less liberal manner. 

Judging by the amount that has been written on this sub- 
ject in Germany, both in the form of contributions to the 
technical press and in the way of books, it would appear that 
our Teutonic cousins treat the matter in a much more exhaus- 
tive, profound and professorial manner. The present volume 
is already in its second edition, so that not only are such 
treatises written, but they are read. In some cases in this 
country the load and its geographical distribution are known 
beforehand, and then it is certainly not superfluous to calcu- 
late out mathematically the best size to give to the conductors, 
such calculatious being of course always governed by practical 
considerations. Perhaps in Germany this case is the rule 
rather than the exception. : 


The English elec- 


Herr Hochenegg's book is certainly one of the best of its 
kind, and containing as it does several methods which can be 
successfully applied to the solution of practical problems, it 
may safely be recommended to those electrical engineers who 
ean read German and are not frightened away by the sight of 
mathematical symbols. The question of determining the 
best size to give a conductor is treated separately from the 
three standpoints of safety, maintenance of pressure, and 
economy, and finally the various systems of distribution are 
treated seriatim, and the previous results are applied. | 

In the safety section the maximum permissible current in a 
conductor is given by the empirical formula 44/QU, U being 
the periphery and Q the sectional area of the conductor in 
mm. and sq. mm. respectively. This gives much greater 
current densities than those determined experimenially by 
Kennelly some years ago, and still greater than the figures 
given in the new wiring rules of the Institution of Electrical 
Engineers. For single wires and reduced to 1,000ths of а 
sq. in. this formula becomes C = 10:4А075 as compared with 
2:6A082 of the Institution rules. The correct sizes for flat 
апа round fuses are calculated in this part of the book. It is 


shown that the fusing current is also proportional to / or 


2 

(diam.)?, the constant by which this expression is to be multi- 
plied being given as nearly 50 per cent. greater for fuses 
under porcelain covers than for fuses exposed to the air.. The 
constants for lead only are given, and a table which would be 
still more useful if it referred to tin-lead alloy has been worked 
out, giving the dimensions of both strip and wire fuses for 
various currents. 

In the section dealing with the fall of pressure in networks 
the most interesting feature is a set of neat graphical methods 
in which a main fed at some points and tapped at others is 
treated in much the same way as a beam supported and 
loaded at various points along its length. The principle of 
these graphics is well explained with clear diagrams, but some 
more practical examples of their employment might well have 
been added. 

The problem of calculating the sections of conductors from 
economical considerations only is dealt with at very great 
length, the various systems of distribution, and regulation 
being considered. The methods may be briefly described as 
an elaboration of Lord Kelvin’s economy law. This chapter, 
and in fact nearly the whole of the book, must be considered 
more as an enunciation of useful principles training the mind 
to a proper appreciation of the problems to be solved than as 
@ practical solution of them. As already stated, some of the 
methods are capable of direct application, but taking it all in all 
the book appears of more value educationally than as а guide toa 
practical engineer. This criticism would have been superfluous 
had a chapter been added with a complete lighting network 
worked out from the usual data provided to the consulting 
engineer, and if this had been supplemented with maps show- 
ing the anticipated demand for current, the consequent 
dimensions of the network, the actual distribution of the load 
after two or three years running, and finally the dimensions of 
the network as it should have been calculated for the actually 
prevailing conditions. 


ELECTRIC RESEARCH AT LOW TEMPERATURES. 


Several times in the course of the past twelve months (see 
The Electrician, Vol. XXXVIII., pp. 220, 285, 644 and 748) we 
have given publicity to the interesting electric and magnetic 
low-temperature researches of Profs. Dewar and Fleming, 
and to-day we publish an abstract of five Papers on the 
dielectric constants of various substances at low tempera- 
tures whieh they have recently communicated to the Royal 
Society. 

On June 3rd last (Proc. Roy. Soc., Vol. LXI.) Profs. Fleming 
and Dewar read a Paper Ox тне DIELECTRIC CONSTANTS OF 
CERTAIN FROZEN ELECTROLYTES AT AND ABOVE THE TEMPERATURE 
or Liquip Ак.’ The authors state that in a preliminary note 
on the “ Dielectric Constant of Ice and Alcohol at Very Low 
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Temperatures“ they described the method employed by them 
in determining the dielectric constants of ice and frozen 
ethylic alcohol at the temperature of liquid air. One diffi- 
culty which presented itself in their initial experiments was 
that of the construction of a suitable electrical condenser for 
use with frozen liquids as dielectrics. The concentric-tube 
pattern of condenser used in the first experiments on 
ice gave trouble by becoming deformed, and it was, in 
addition, difficult to clean out. In undertaking, there- 
fore, a more careful study of the dielectric constants of 
various frozen electrolytes at and above the temperature 
of liquid air, the first experimental problem which arose was 
that of the construction of a form of condenser which could 
be employed with the selected frozen electrolyte as dielectric, 
and which should comply with the following conditions: (1) 
To allow any required and actual expansion of the dielectric 
on freezing without deforming the condenser. (2) To permit 
the subsequent great contraction of the dielectric substance 
on cooling to the temperature of liquid air, without breaking 
contact between the dielectric and the metal plates. (8) To 
be sufficiently compact to be placed in a large vacuum tube of 
liquid air. (4) To be rigid and have high insulation and be 


та. 1.—Electrica! Cone Condenser for Low-Temperature Measurement of 
Dielectric Constant. 


able to be taken apart and put together again quickly and 
accurately. After trying several arrangements the investigators 
were at last able to design a condenser fulfilling the above 
conditions. 
This condenser, called a ‘‘cone-condenser,” is constructed 
as follows: It consists of two hollow cones turned out of 
hard brass (see Fig. 1), the outer cone being 14:9cm. in length 
inside, 5-1em. in diameter inside at the top, and 2:6cm. inside 
diameter at the bottom. The bottom of the outer cone is 
closed by a brass plate fastened on with six set-screws, and 
which plate carries a small ebonite steady-pin 1-5cem. long 
and 8mm. in diameter screwed into the centre. In some 
instances a quartz-pin is preferable, and can be used. The 
inner cone is also closed at the bottom and open at the top. 
The two cones were accurately ground together, and, after 
finishing, were thickly gilt. The inner cone is 12*7cem. in 
length and 4:8сп. in diameter on the outside at the top, and 
26cm. across the bottom. The bottom of the inner cone is 
elosed by а thick plate having а recessed hole in it, into 
which the above-mentioned ebonite pin fits easily, and acts 
as а steady-pin to keep the two cones coaxial, To the top 
of the inner cone is fixed, by means of & three-spoke carrier, 
* See Proc. Roy. Soc., Vol. LXL, p. 2, February, 1897 ; also The Elec- 
trician, Vol. XXXVIIL, April 2, 1897, p. 748. | 
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a vertical screw pin, and this screw passes through a metal 
boss in the centre of an ebonite bushing piece fixed in the 
middle of another three-spoke carrier fastened by three remov- 
able screws to the upper edge of the outer cone. The inner 
cone can be displaced coaxially with the outer cone, so as to 
leave between the cones a conical space into which any fluid 
can be introduced. A lock nut enables the inner cone to be 
fixed. The inner and outer cone then form the two plates of 
the condenser, and the fluid, or frozen fluid in the conical 
interspace, the dielectric. The total surface of the inner cone 
is 147-0 sq. em. The cross-section of the ebonite steady-pin 
is therefore only about one fifteen-hundredth of the total 
exposed surface of the condenser, and any correction for iis 
dielectric constant may be neglected. The weight of the 
whole condenser is 960 grammes. The thickness of the walls of 
the two brass cones is about 2mm. in each case. 

It will be seen that if any fluid is introduced between the 
cones and frozen, any expansion thereby taking place lifts the 
inner cone, but does not in any way deform the condenser. 
If, then, on cooling, a subsequent contraction takes place, the 
weight of the inner cone makes it fall back and follow up the 
shrinking dielectric, and to assist this a small spiral spring 
is placed around the central screw between the three-spoke 
carriers attached to the inner and outer cones. After the 
liquid is frozen, if desired, the nut working on the screw pin 
may be loosened ; the inner cone is then free to follow up the 
contraction of the dielectric and always keeps up a perfect con- 
tact between the metal cones and the conical layer of dielectric. 
The whole arrangement is perfectly rigid, and can be taken to 
pieces and put together again in exactly the same position by 
releasing the three screws which attach the three-spoke carrier 
to the outer cone. 
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Еа. 2.—Arrangement of Connections for Measurement of Dielectric 
‘Constants. B, Battery of Lithanode Cells. G, Galvanometer. 8, S, 
Change-Over Switch. C, Cone Condenser. V, Vibrating Contact Maker. 


In order to determine the temperature of the frozen dielectric 
a platinum wire thermometer was fixed in the interior of the 
inner cone with the wire pressed against the wall of the cone, 
and was held there by partly filling the interior of the inner 
cone with paraffin wax or fusible metal. Leading-in wires 
were then brought out to enable the resistance, and therefore 
the temperature, of this platinum thermometer to be instantly 
determined on a slide-wire bridge. The condenser was then 
suspended in such a way by silk strings that it could be lowered 
into the interior of a very large vacuum vessel, 60cm. deep 
and 7em. wide in interior diameter, and capable of holding 
several litres of liquid air. The two cones of the condenser 
were connected with the galvanometer, battery and vibrating 
contact maker controlled by an electrically driven tuning-fork, 
just as described in a previous communication.“ 

The arrangement of circuits is shown in Fig.2. By means 
of a switch, S,S,, the position of the galvanometer can be 
instantly changed from the charge to the discharge circuit, so 
as to show if the rapid series of charges of the condenser gives 
a current exactly equal to the rapid series of discharges. 
When this equality exists it is certain that there is no sensible 
leakage current passing through the condenser dielectric, or 


* See “ Note on the Dielectric Constant of Ice and Alcohol at Very Low 


| Temperatures." 
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loss of charge during the interval of time which elapses between 
two successive contacts of the vibrating switch. 

The usual method of procedure, after having filled the con- 
denser with the electrolyte to be examined, was to cool down 
the whole condenser to the temperature of liquid air by slowly 
immersing it in several litres of liquid air contained in the 
large vacuum tube. Then it was raised out into the cold 
gaseous air lying above the surface of the liquid air, in which 
говор the whole condenser гове very slowly in temperature 
rom —185'C. up to the melting point of the dielectric, and 
during this time observations for capacity, resistance and tem- 
perature were successively and quickly taken at various tem- 
peratures. The great mass of the condenser favoured a very 
slow temperature change, and thus assisted to keep all parts 
of the condenser at the same temperature. 


| 


647 


In reducing the observations a correction has been made for 
the capacity of the connecting wires and for that of the 
vibrating contact maker,“ the dielectric constant of air at 
ordinary pressure and temperature is taken as unity. Tem- 
peratures are all given in terms of the standard platinum 
thermometer P,f. 

The temperature at which the observations are interrupted in 
the case of each electrolytic depends upon the temperature at 
which sensible electric conductivity makes its appearance. 
One of the most remarkable facts which has attracted the 
authors’ attention in these experiments is that electric conduc- 
tivity in electrolytes which are frozen and then reduced to 
very low temperatures extends far down into the solid condi- 
tion, but there is for each body apparently a temperature 
at which electric conductivity begins to increase very rapidly, 


The operation of measuring the dielectric constant of the ! so much so, that in some cases a rise of temperature of only 


frozen electrolyte placed in the condenser consisted then in 
measuring the current flowing through the galvanometer with 
a constant switch frequency and charging voltage, when the 
condenser had the selected electrolyte as its dielectric; and 
then again when the frozen electrolyte was melted out and 
the condenser put together with the cones the same distance 
apart and at the same temperature, but having gaseous air as 
the dielectric. As a matter of fact, each time of experiment. 
ing one careful measurement was made of the charge and 
discharge current through the condenser set up with the cones 
@ fixed distance apart and the cones cooled to the temperature 
of liquid air, the dielectric being gaseous air of the same tem- 
perature. The capacity of the condenser when the vertical 
distance separating the cones was l:bmm. was very nearly 
1/800th of a microfarad, with air as dielectric. Under these 
circumstances the multiplication of the observed galvanometer 
deflection by a factor, after applying a correction for the 
capacity of the leads and vibrator, suffices to reduce the galva- 
nometer reading to the value of the dielectric constant of the 
dielectric used referred to that of gaseous air as unity. 

The galvanometer used in these experiments was a Holden- 
Pitkin galvanometer with movable coil. The scale was placed 
125cm. from the mirror, and the sensibility was such that an 
electromotive force of 1°484 volts, acting through a megohm, 
gave a scale deflection of 8°6cm. 

In making the measurements a careful watch was kept to 
see if the charge current of the condenser was always equal to 
the discharge current; and the moment the charge and dis- 
charge galvanometer deflections differed by anything like a 
millimetre or two of scale deflection (the scale being 125cm. 
from the galvanometer) the capacity measurements were no 
longer trusted. Moreover, at intervals, a large resistance of 
several thousands ohms was inserted in the galvanometer 
circuit to ascertain if there was any variation of deflection. 
The absence of any change in deflection was also taken as the 
‘proof thát no sensible leakage current was passing through 
the dielectric, and that polarisation was practically absent. 

From the construction of the condenser it will be seen that 
a considerable vertical movement of the inner cone only 
changes the perpendicular distance between the surfaces of the 
cones by about one-tenth of the vertical rise. When a liquid 
is placed between the cones and frozen there is a change of 
distance due to the lift of the inner cone. The authors have, 
however, convinced themselves by experiment that the change 
in the capacity of the condenser which may occur owing to 
change in the bulk, either expansion or contraction, of the 
dielectric cannot make more than 5 per cent. change in total 
capacity measured. This is not more than may easily occur 
through unavoidable degrees of impurity in the dielectrics used. 
They have not thought it necessary to apply a correction for the 
change in dimensions of the dielectric thickness on cooling.* 

* The authors remark that there is also a correction due to the fact that 
some of the lines of electrostatic induction start from the inside of the 
inner cone and terminate on the carrier or other portions of the outer 
cone. In other words, the whole of the capacity of the system is not 
comprised between the opposed surfaces of the cones. This, however, is 
not a large correction, as the authors have found that even if it is 
omitted they obtain results for the values of certain well-known dielectric 
constants closely agreeing with those of other observers. Their object in 
these experiments has not been so much to obtain t numerical 
accuracy of value as to determine the general mode of variation of the 
dielectric constant with temperature. Ae а Et o - 


two or three degrees makes all the difference between being 
able to measure the dielectric constant well by the above- 
described method and not being able to measure it at all. At 
the lowest temperatures reached, all the frozen electrolytes we 
have used appear to be practically perfect insulators, or, at 
any rate, to have enormously high electric resistivity, and then, 
as they are gradually heated up, long before their melting 
point is reached, quite suddenly they begin to exhibit very 


- 100° 


~ 160° 
Temperature in Platinum Degrees. г 

Кто. 5.—Curves showing the Variation of Dielectric Constant of Electrolytes 

with Temperature. 


— 200° 


sensible conductivity. Profs. Fleming and Dewar have not 
attempted to interpret this result into the language of any 
theory of electrical conduction, but it is evidently a very 
important fact in connection with electrolytic conduction. 
Hence, in the above described observations, a point of tem- 
perature is reached for each frozen electrolyte as it warms up, 
at which, for the frequency of charge and discharge (viz., 
120 per second) they were using, further observation on the 
dielectric constant became impossible, at least by the method 
employed. Cases in which the true dielectric measurement is 
doubtful, owing to such incipient conduction, are indicated 
by а query. 

The measurements made on certain well-known electrolytes 
frozen as described are given in tables and also set out in 
curves (see Fig. 3). It will be seen that in each case the 
dielectric constant falls to a value, near to 8, at the tempera- 
ture of liquid air, but rises very rapidly in the case of the. 
potassic cyanide solution, less rapidly in the case of the 


* See Note on the Dielectric Constant of Ice and Alcohol at very low 
Temperatures.” 

+ See “Thermo-electric Powers of Metals and Alloys,” Dewar and 
Fleming, Phil. Mag., July, 1895, p. 100, also The Electrician, Vol. XXXV., 
July 12, 1896, p. 565. EE "E E > 
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copper sulphate solution, and still less fast in the case of 
the ferric perchloride solution as the temperature rises. 

As regards the electrical resistance, tables are given showing 
approwimately the kind of variation which takes place, and we 
give as a sample the figures relating to CuSQ,. 


Sulphate of Copper (10 per cent, solution). 


Temperature in platinum Resistance of condenser 


degrees. in megobms. 
Е 2200 Greater than 10,0000 
— 144 About 5000 
- 99 About 25'0 
- 80 About 01 


Further experiments were then made on hydrochloric acid, 
sulphurie acid апа ammonium hydrate solutions, and the 
curves representing the dielectric constants are given in Fig. 4, 
which contains some other curves as well. 

In the case of this dilute hydrochloric acid, the resistance 
of the condenser at - 198deg. was greater than 50,000 meg- 
ohms, and at – 162deg. not more than 5:4 megohms. Hence 
there was an enormous fall between – 198deg. and - 162deg. 

Broadly speaking, it will be seen that in all the above cases, 
for the electrolytes employed, the dielectric constant of the 
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- 150° 
Temperature in Platinum Degrees. 


— 100° – 50° 0 


Fic. 4. —Curves showing the Variation of Dielectric Constants of various 
Frozen Liquids with Temperature. 


solution, whether strong or weak, when frozen and reduced in 
temperature to — 200deg., was represented by a number not 
very different from that of the dielectric constant of pure ice 
at the same temperature; and hence it appears clear that the 
conductivity of the electrolytic solution at the ordinary tem- 
perature when liquid, exercises very little influence upon the 
dielectric constant of the electrolyte when frozen and reduced 
to the temperature of liquid air. It is clear also that there is 
a temperature for each electrolyte at which the dielectric con- 
stant and the conductivity begin to increase with great 
rapidity, the conductivity especially beginning with marked 
suddenness. 

Attention was next directed to the caustic alkalis, potash 
and soda. Solutions of these bodies of various concentrations 
were employed, and the results of the observations are set out 
in the form of curves in Fig. 5. On examining these values 
for the dielectric constants of the frozen caustic alkali solu- 
tions, it will be seen that there is a remarkable difference 
between these last bodies and the other electrolytes examined 
in that the values of the dielectric constant of the caustic 
alkalis are relatively very high at the low temperature of 
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liquid air. In this respect the 5 per cent. solution of caustic 
potash is especially remarkable. For the same temperature, 
viz., – 185°C., and varying concentrations, the 5 per cent. 
solution of caustic potash shows a maximum value for the 
dielectric constant of about 180, whereas the dielectrie con- 
stant of the sulphate of copper, chloride of sodium, potassic 
cyanide, perchloride of iron, sulphuric and hydrochloric acids 
at the temperature of liquid air all have values not far removed 
from 8. The dielectric constants of the caustic potash solu- 
tions thus preserve a high value until a very low temperature 
is reached. It is, however, clear from the diagrams that the 
curves representing these last constants are in each case 
bending downwards, and a very moderate further reduction of 
temperature would probably reduce the constant in these cases 
also to a low value. 

The authors were desirous of seeing what effect the solvent 
had in the case of the caustic potash, and accordingly prepared 
a 5 per cent. solution of caustic potash in ethylic alcohol, and 
examined this with the result shown in the short curve marked 
К at the bottom of Fig. 5. It is thus seen that the б per cent. 
alcoholic solution of caustic potash behaves quite differently 
to the 5 per cent. aqueous solution and has a much lower 
dielectric constant at -185°C. The conductivity of the 
alcoholic solution rises so rapidly just above — 185°C. that the 
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Fic. 5.—Curves showing the Variation of Dielectric Constant of Frozen 
Caustic Alkali Solutions with Temperature. 


-150° -100° 


dielectric measurements cannot be carried up very far, but as 
far as they go they show that the solution in water has an 
immensely greater dielectric value than the solution in alcohol 
at —200deg. and upwards. 

These observations led the authors to the following conclu- 
sions :— 

(i.) Frozen electrolytes at low temperatures are capable of 
acting as dielectrics, even in the case of those substances which 
in the liquid state and in aqueous solutions have relatively a 
very high electrolytic conductivity. 

(ii.) At temperatures not far removed below their freezing 
points these electrolytes have dielectric constants of large value, 
and numerically of the order of that of ice or water at 0°C., or 
in some cases much larger. 

(iii.) The majority of these high dielectric values, so far as 
observed, are reduced to very much lower values (near to 8) 
when the dielectrics are cooled to and below the temperature 
of liquid air. 

(iv.) Certain aqueous solutions of potash retain their high 
dielectric values to nearly the liquid air temperature, but give 
indication of being reduced at lower temperatures to small values, 
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(v.) Frozen electrolytes at very low temperatures have very 
great insulating power, but recover sensible conductivity with 
great rapidity at temperatures far below their melting points. 

(vi.) It appears probable that at the absolute zero of tem- 
perature all electrolytes become perfect non-conductors of 
electricity or have infinite resistivity, also that it is possible 
their dielectric constants may all be reduced to, and repre- 
sented by, a number near to 2 or 8 at that temperature, that 
of a vacuum being taken as unity. 


The next Paper of Profs. Fleming and Dewar is entitled 
“ON THE Dietectric Constants оғ Pure Ick, GLYCERINE, 
NiTRO-BENZOL AND ÉrTHYLENE DiBROMIDE AT AND ABOVE THE TEM- 
PERATURE OF [лоор Arr.” The experimenters first repeated 
their former experiments on the dielectric constant of ice, 
using, however, very pure distilled water. The results of these 
observations are set out in the curve in Fig. 6 marked pure 
water. It will be seen from the form of this curve that the 
dielectric constant of the pure ice would be evidently repre- 
sented by a number not far from 80 at the temperature of the 
melting point of ice. 


Dielectric Constante. 


- 200° 
Temperature in Platinum Degrees. 


- 150° - 100° 


Ба. 6.—Curves showing the Variation of Dielectric Constants of Ice and 
Frozen Glycerine with Temperature. 


The electrical resistance of this ice condenser was also deter- 
mined during the time it was very slowly warming up {о the 
temperature of the room, a process which occupied about six 
hours. 

Resistance of Condenser with Pure Ice as Dielectric. 


Resistance of the 
condenser in 


Resistance of the 


| 
condenser in | Temperature in 


Temperature in 


platinum degrees. W lionis platinum degrees. megohme. 
_ 906-0 25,000 -421 260 
-1521 2,500 -352 250 
-1382 2,000 -276 40 
_ 924) 1,200 - 261 15 
— 68:2 1,200 | - 192 5 
-470 410 | - 102 1 


It will be seen from the above figures that the former 
observations on the resistance of ice from ordinary distilled 
water were confirmed. Above a certain temperature there is a 
relatively rapid increase in the conductivity of the ice, as it 
rises in temperature. 

It was considered desirable to ascertain the difference made 
in thése values by using the ordinary distilled water of the 
laboratory instead of the carefully purified distilled water, and 
. therefore the same experiments were repeated, using ordinary 
water, with the results plotted in the curve in Fig. 6, marked 
distilled water. It is clear that there is in this case a well 
marked maximum value for the dielectric constant at about 


, 
' 


stant, the condenser resistance being over 10,000 megohms 


—65deg., and that above that temperature the dielectric 
constant falls again. 

In order to examine and compare the behaviour of water and 
glycerine with some non-electrolytic dielectrics the authors 
selected for examination nitro-benzol and ethylene dibromide. 
Of these bodies, one, viz., mononitro-benzol, has, at the 
ordinary temperature and in the liquid state, a somewhat high 
dielectric value. The results for ethylene dibromide are given 
in Fig. 4 (see А Ethylene dibromide, as will be seen, 
presents a remarkable contrast to water or glycerine. Its 
dielectric constant at ordinary temperature, 15°C., has a 
value of about 5. It falls, on freezing, to nearly 8, and it 
continues nearly constant down to the lowest temperature 
reached, at which it becomes 27. Its resistance also remains, 
when cooled down alter freezing, exceedingly high and con- 


between - 200deg. and — 80deg. 

From а consideration of the values which have been found 
for the dielectric constants of various bodies, it appears that 
the presence in a molecule of certain radicles such as луготу and 
nitryl always cause high values of the dielectric constant in the 
liquid state. Hence the authors have examined one well-known 
nitro-substitution compound, nitro-benzol, to determine how this 
value is altered by very low temperatures. The dielectric constant 
of mononitro-benzol is given by C. B. Thwing as 82°19, pre- 
sumably at 15°C. The dielectric constant of the mononitro- 
benzol, it will be seen from Fig. 4, falls on solidfying at 80°C. 
from the high value of 82 to a low value of between 8 and 4 
somewhat rapidly, and ultimately reaches 2°61 at — 185°C. 

In the case of these non-electrolytes, nitro-benzol and 
ethylene dibromide, the electrical resistance remains practi- 
cally constant and exceedingly high during the rise of 
temperature from - 200deg. upwards, being thus in contrast 
with the behaviour of the frozen electrolytes, which, as shown, 
rise up very rapidly in conductivity at a certain temperature. 
It should be noted with regard to glycerine that other 
observers who have examined the dielectric constant of this 
substance at temperatures above 0°C. have found for glycerine 
а negative coefficient of temperature variation. Since at low 
temperatures Profs. Fleming and Dewar find a positive coeffi- 
cient, and much smaller values, it is clear that glycerine, like 
water, must have a maximum value for its dielectric constant 
at & certain temperature. 

It is very important that this point should be examined more 
fully. Up to the present time the authors point out that elec- 
trical theory has offered no compl: te explanation of how it is 
that change of temperature has such profound effect in 
modifying the dielectric quality of certain kinds of matter. 
Ice, for instance, taken at — 200deg. has about 2:4 times the 
dielectric power of the electromagnetic medium alone; at 
- 60deg. from 50 to 100 times tbe power; at the absolute 
zero of temperature perhaps about twice the power. On the 
other hand, we may carry such a body as ethylene dibromide 
over the same range of temperature without making any 
very sensible change in the degree to which the substauce 
affects the electrical qualities of the space in which it exists. 
It is evidently, however, very closely a chemical question. 
Comparing the variation of many other physical qualities, 
such as density, refractive index, thermal conductivity, &c., 
with dielectric constant:, we eee that the variations which 
occur in the latter due to changes of temperature and 
changes of substance are much more akin to the wide 
differences which occur between bodies in chemical activity. 
The presence of ccrtain chemical radicles, such as OH, 
CO, COH, NO, has been shown by С. B. Thwing (Zeit. 
für Phys. Chem., Vol. XIV.) to be a most potent factor in 
determining high values for the dielectric constant &t ordinary 
temperature, but the remarkable behaviour of an aqueous 
5 per cent. solution of caustic potash has shown us that ques- 
tions of concentration and the nature of the solvent have to 
be considered as well, whilst the behaviour of all electrolytes 
at the very low temperature indicates that decrease in tempe- 
rature destroys the influence of the radicle in this respect. 

Continuing the same line of research, the professors 
presented in June a further communication on ‘THE 
DigLEcTRIC CONSTANTS OF CERTAIN ORGANIC DopiES AT AND 
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BELOW THE ТЕМРЕВАТОВЕ OF Ligum An.“ They had now 
examined, in addition to the bodies just mentioned, the 
following organic bodies, viz., formic acid, methyl alcohol, 
amyl alcohol, acetone, chinoline, tetraethylammonium hydrate 
and carbolic acid, and they found that these bodies have, in the 
liquid or solid condition and at temperatures above — 100°C., 
high, or very high, dielectric values, but all have their 
dielectric constants reduced to a value not far from 2°5 when 
they are cooled to the temperature of liquid air. 
they had measured the dielectric constants of castor oil and 


olive oil, and find that they were reduced in value when these |. 
They had also measured the | 
dielectric constants of bisulphide of carbon, ether, ethy] nitrate, | 
solution ofsulphur in bisulphide of carbon, and absolute alcohol | 


oils are cooled to - 185°C. 


with 10 per cent. of metallic sodium in it. They found that 
in all these cases there was a reduction in the value of the 
dielectric power these bodies possess at normal temperatures. 


These experiments further confirm the view that the presence | 
of the radicles hydroxyl (HO), carbonyl (CO), and the organic | 


acid radicle (COOH) always produce relatively high dielectric 
values in the bodies containing them when these bodies are in 
the liquid condition or at temperatures not very far below 
their freezing points. When these bodies are, however, frozen 
and cooled to the temperature of liquid air all of them suffer 
а reduction in dielectric power, and their dielectric constants 
are reduced to values not far from 2°5 at the temperature of 


- 100° 
Temperature in Platinum Degrees. 
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Fic. 7.—Curves showing the Variation in Dielectric Constant with 
Temperature of Various Organic Bodies. 


— 185°C. or a little below. The action of the low temperature 
is thus to annul the effect of the radicle. The observations 
are delineated graphically in Fig. 7. 

The observations on castor oil, olive oil and bisulphide of 
carbon are of considerable interest. In the first place they 
show that the method used gives results at normal tempe- 
ratures which are in agreement with those of other observers. 
The square of the refractive index of carbon bisulphide for the 
D ray at 10°C. is 2:687, and accordingly this body is generally 
said to be one of those which obey Maxwell’s law, in that its 
refractive index is nearly equal to the square root of the 
dielectric constant. If, Prof. Fleming and Dewar have, how- 
ever, re-calculated the square of the refractive index of 
bisulphide of carbon for waves of infinite wave-length 
using at least two terms of the Cauchy’s formula,* and find 
that for carbon bisulphide the value of (E,)“ is 2:01, and this 
is somewhat less than the value (2°67) of K at ordinary 
temperatures. It is, however, much nearer to the value 

* They remark that they here make the assumption that even for a 
highly dispersive body like carbon bieulphide, the Cauchy formula is 
applicable for calculating a (4, )*, an assumption perhaps not warranted 
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(2-24) which the authors find for К at the liquid air tem- 
perature. Again, Dr. J. Hopkinson's value for the dielec- 


tric constant of castor oil at normal temperature is 4°78, and 


the square of the refractive index of this body for infinite 
waves is 2-158. The authors’ value for the dielectric constant 


of castor oil is 4-28 at 20°C. and 2:19 at – 185°C. Hence, in 
the case of castor oil at the temperature of liquid air there is 
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Fig. 8.—Curves showing the Variation in Dielectric Constant with 
Temperature of Various Oxides and Hydrates. 


practically a very fair agreement between the values of K and 
(u,)? for а low frequency of electromotive force reversals, 
whereas at normal temperatures K has nearly twice the value 
of (u,). The same fact holds good for olive oil. 

One other point is of interest. The temperature variation 
of dielectric constant for both olive oil and carbon bisulphide 
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Temperature of Various Oxides and Hydrates. 


appear to be negative at ordinary temperatures, that is to say, 
their dielectric constants decrease with rise of temperature. 
At low temperatures, however, the authors find their constants 
to have a positive temperature coefficient ; in other words, 
they increase with temperature. Hence it follows that, like 
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ice and glycerine, they have at some temperatures a maximum 
value for their dielectric constant. 

The following table shows the relative values of the dielectric 
constants e of certain of these organic bodies at 15deg. and 
at – 185°C. for low frequency. At the same time the value 
of (u) calculated by Cauchy’s formula is placed against them. 


Dielectric Constants of some Organic Bodies at Normal and at 
very Low Temperatures for Low Frequencies. 


Dielectric constant (K) 
(Infinite 


Substance. at - 185°C, | Refractive In- 


at 15°C. (Dewar and dex)? = (N). 
Fleming). 

Methyl alcohol ......... 54:0. (Thwing)...... 515 Ж 
Ethyl alcohol 25°8 (Nernst) ) 511 1:851 
Amy] alcohol ......... ‚| 16:0 1 2˙14 1:951 
Formic acid .. .......... 62:0 (Thwing) 2:41 sie 
Acetone .................. ; е 2°62 iss 
Ethylic ether 4°25 (Nernst) )) 2°31 1:805 
Castor ol. 4°78 (Hopkinson). 2:19 2:155 
Olive oil .................. 316 ^ 2:18 2:131 
Bisulphide of carbon...| 2:67 | 2:24 2:010 

iline ...... | 751 (Smale) ....... 2:92 О 
Carbolic acid ............ "T 2:54 
Ethyl nitrate ........ . ^| 17°72 (Thwing)...... 215 


1 


— анато 


It is clear, therefore, that in all the above cases a very low 
temperature extinguishes the high dielectric values many 
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organic bodies have in the liquid condition, and it produces 
the same effect, therefore, as a sufficient increase in the 
frequency of the electromotive-force reversals. Either of these 
operations tends to bring down the high value of the dielectric 
constant to a value much more comparable in magnitude with 
the square of the optical refractive index as calculated by 
Cauchy’s formula for indefinite wave-lengths, on the assump- 
tion that there is no anomalous dispersion. 


Profs. Dewar and Fleming’s next contribution, also pre- 
sented in June last, was Ox THE DIELECTRIC Constants OF 
MxraLLIC Oxipes DissoLvep ОВ SUSPENDED IN Ice CooLED то 
THE TEMPERATURE oF Liguo Arg." Ву the aid of the cone 
condenser and the method already described these indefatigable 
investigators studied the changés produced in the dielectric 
constants of ice at and above the temperature of liquid air 


&nd reduced to very low temperatures. 


when the ice had suspended in it insoluble metallic oxides, or 
else had dissolved in it soluble metallic oxides or hydrates. 
They also examined the dielectric properties of some of these 
oxides and hydrates when dissolved in other menstrua frozen 
The observations are 
graphically delineated in the diagrams in Figs. 8, 9 and 10, 
according to the magnitude of the dielectric constants found. 
The following facts may then be noted :— 

(i.) The presence of cæsium hydrate, lithium hydrate, 
bismuth oxide, aluminie oxide, finely divided sulphur or finely 
divided gold, in the percentages used, in ice makes little or 
no difference in its dielectric power when cooled to the tem- 
perature of liquid air. 

(ii.) The presence to about the same extent of the hydrates 
of potassium, sodium, rubidium, or the oxides of copper, iron 
or lead, causes a very great increase in the dielectric power of 
the ice at that low temperature. 

(iii.) The dielectric curves are, however, all seen to be 
tending downwards in such & way as to show that at still 
lower temperatures it is probable the effect of the oxides or 
hydrates would be annulled and the dielectric constants of all 
be reduced to & value not far from that of pure ice. 

(iv.) The exception to this tendency, so far as yet observed, 
appears to be in the case of the oxide of copper, which, when 
suspended in ice, causes it to possess the remarkably high dielec- 
tric value of 150 even at the temperature of liquid air. It is 
possible, however, that in this case the conductivity of the yet 
insulated particles of oxide may account for the result. 

(v.) The effect of the solvent or menstruum upon the dielec- 
tric constant is also exceedingly marked. Thus the oxide of 
copper suspended in ice has a dielectric constant of about 150 
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Fig. 11.—Curves showing the Variation in Dielectric Constant with 
Temperature of Various Frozen Electrolytes. 


at – 185deg., the oxide of lead suspended in ice has a value 
of about 80 at the same temperature. If, however, the oxide 
of copper is dissolved in ammonia and frozen, the dielectric 
constant of this at — 185deg. falls to 2:2, whereas if the oxide 
of lead is dissolved in 5 per cent. solution of caustic potash and 
frozen, the dielectric constant rises to 170 at the temperature 
of liquid air. 

The only general conclusion that can as yet be drawn from 
the experiments described is that the presence of certain 
oxides or hydrates of metals in ice, even to the extent of not 
mauy per cent., has an immense influence in raising the 
dielectric power of the ice when taken at the temperature of 
liquid air, whereas the presence of other oxides or hydrates 
chemically analogous has hardly any influence at all. 
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The concluding communication of the season consists in 
some FURTHER OBSERVATIONS ON THE DIELECTRIC CONSTANTS 
OF FRozEN ELECTROLYTES AT AND ABOVE THE TEMPERATURE OF 
Liquip Ain,“ in which the authors state that, continuing their 
examination of the dielectric constants of frozen electrolytes 
at very low temperature, they have subjected to test (in the 
manner described) another large series of electrolytes. On 
looking at the chart of curves (Figs. 11, 12 and 18) it will be 


Dielectric Constants. 
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seen that the general form of the dielectric temperature curve 
is not unlike the magnetisation curve of a ferro-magnetic 
body or a vapour tension curve. In most of the curves there 
is within a certain range of temperature a fall more or less 
sudden from a high value of the dielectric constant to а low 
value. As regards the value of the dielectric constants of 


Dielectric Constants. 
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frozen electrolytes at the temperature of liquid air, the salts 
employed may be divided into three broad classes :— 

I. Those which, when added to water in percentages from 
5 to 50, do not much affect the dielectric constant of the water 


when it is frozen ; and which, at the temperature of liquid 
air, have dielectric constants not far from 2°5, or lying between 
2 and 3. Such salts are sodic bicarbonate, sodice bisulphate, 
potassie bichromate, potassic bicarbonate, sodic chloride, baric 
chloride, potassic iodide, hie nitrite, hydropotassic sulphide, 
cupric carbonate. These include the acid salts and halogen 
salts. 

II. Those salts which, when added to water in percentages 
from 5 to 50, raise the dielectric constant of the water somewhat, 
and which yield frozen electrolytes, having, at the temperature 
of liquid air, dielectric constants lying between 3 and 10, that 
of pure ice at the same temperature being 2:5. Such salts 
are potassic chromate, sodic sulphate, sodice chlorate, cadmic boro- 
tungstate, sodic acetate, potassium aluminic sulphate, plumbic 
nitrate. These are all highly oxygenated salts. 

III. Salts which, when added to water in percentages from 
5 to 50, yield electrolytes which, if frozen, have immensely 
greater dielectric constants than pure ice at the temperature of 
liquid air, viz., values from 30 to 70. Such salts are sodic 
carbonate, sodic biborate, sodic hyposulphite, sodic silicate, hydro- 
disodic phosphate, potassium. ferrocyanide. | 

It will be noticed, the authors remark, that whenever they 
have tested a normal salt and an acid salt of the same base, 
such as a carbonate and a bicarbonate, a chromate and a 
bichromate, a sulphate and a bisulphate, the acid salt always 
has the lower dielectric constant of the two at the temperature 
of liquid air. 

With the exception of sodium carbonate, potassium ferro- 
cyanide and hydrodisodic phosphate, the whole of the dielectric 
curves seem to be tending downwards in such a way as to show 
that at somewhat lower temperatures than they had at their 
command the whole of these frozen electrolytes would have 
dielectric constants not far from that of pure ice. In other 
words, would be reduced to values probably near 2 or 3. At 
the same time the electric resistivity of such frozen electrolytes 
would tend to become infinite as the temperature is continuously 
reduced. 

In the very great labour of taking and reducing all these 
numerous observations Mr. J. E. Petavel has rendered the 
authors very valuable service, which is duly acknowledged. 


RIGHT- AND LEFT-HANDED ARMATURE WINDING. 


BY С. С. HAWKINS, M.A. 


Although the question of the hand of an armature- 
winding may appear an easy one, and the rules which 
determine it are indeed simple, yet in the office or workshop 
these rules may have to be applied instantly and with certainty 
to somewhat complicated cases, and this is apt to be a perplex- 
ing matter unless the governing principles are thoroughly 
understood. The hand " of a screw by reason of which the 
movements of rotation and translation are connected together 
in two definite ways, is а fundamental fact of mechanics 
familiar to all. Further, а coil wound in an orderly manner 
round an axis, presents so evidently a true analogy to a screw- 
thread that the same difference between & right-handed and 
left-handed direction of winding is immediately recognised. 
But in the case of the armatures of continuous-current 
dynamos, two separate questions may arise, and the distinction 
between the two is not always made sufficiently clear to 
students. Every armature consists of a number of loops, or 
of eoils composed of many loops, connected together into & 
system by joining the end of one to the beginning of the next. 
Thus we may ask: What is the “hand” upon which the loops 
or coils of the armature are wound? And this ends the 
matter with alternators. But with continuous-current arma- 
tures, we may also ask a second question, viz.: What is the 
“ hand of the system on which the separate coils or sections 
ате connected together? The screw analogy is then applied, 
not only to the actual winding of the coils, but also by & 
further extension to their system of connection. Upon the 
first question depends the direction in which with a given field 
and rotation the induced potential rises in each coil; upon the 
second, the general direction in which the potential rises in the 
armature as a whole. As a rule, the hand of the system is the 
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same with the hand of the coils, but this is not always and 
necessarily so, as is amply proved by the fact that in certain 
cases the actual loops have no hand at all; yet in such cases 
the system still has a “ hand ” assigned to it by analogy and 
conventional agreement. 

The most convenient formula by which to test the hand“ 
of an armature coil is the following: “ If in any helix with its 
axis placed horizontally an observer starts from the upper 
portion of а loop, and traces it towards himself and thence 
onwards, he will be led to another loop further to his right if 
the helix be right-handed, or further to the left if the helix be 
left-handed (Rule I.).” A right-handed screw is a right- 
handed screw, however we look at it, so that it is a matter of 
indifference whether we are standing on one side or the other 
when we apply the formula (c/. i. and ii., Fig. 1); or if the 
same be coiled into a ring the observer may start from either 
the outside or inside of the ring so long as it is always the 


summi Damme. @% 


Fia. 1.—R. 


upper portion of a loop (e.g., in iii., Fig. 1, either from a or b) 
from which he commences to trace the thread towards himself. 
But the important corollary to be deduced from the circular 
screw when viewed from the side (as in Fig. 1, iii.) is that if 
we start from any part of the thread on the outside of the 
circle, and trace it towards our point of view, we pass round 
the circle in a clockwise direction if the thread be right- 
handed, and in a counter-clockwise direction if it be left- 
handed. This corollary will be found to furnish the criterion 
by which the second of our two questions is answered. 

In the continuous-current ring or discoidal ring armature, 
if each section of the winding as marked by the commutator 
segments is a single loop, the “hand” of the loops and the 
hand of the system as a whole are one and the same question, 
апа the answer to the one must necessarily be the answer to 
the other. The loops combine into a simple helix (Fig. 2), 
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Fia. 2.—R. 


and our first rule is immediately applicable; it is immaterial 
at which end of the armature we stand, or where the com- 
mutator segments may be placed. If the commutator be 
formed by the external portions of the loops, as in some Con- 
tinental multipolar machines, then, in applying Rule I., we 
start from a segment and trace it towards ourselves and thence 
through the interior of the ring. If the commutator is not 
arranged on the external periphery, then when we start from 
any external wire and trace it towards ourselves, we are led 
to a segment and thence onwards round the commutator in a 
clockwise direction if the winding be right-handed as before; 
it makes no difference at which end we stand—e.g., in Fig. 8 
the commutator might be at either end or centrally situated 
in the interior. But in the ordinary armature, where the 
commutator is at one end, if we start from a commutator 
segment we must fix the direction of tracing with reference to 
the end at which we stand, It is simplest to consider the 


as to bring both the free ends to the outside layer. 


armature from the commutator end, and our second rule 
therefore takes the following form for ring armatures: With 
a commutator at one end, and standing at that end, if we 
start from a commutator segment and trace the winding away 
from our point of view through the interior of the ring, we pass 
round the segments in a clockwis? direction if the armature 
system be right-handed, or in a counter-clockwise direction if it 
be left-handed (Rule IIA. ).“ 

If in a ring armature each section is composed of several 
loops in one layer on the outside, the hand of the system 
should be the same as the hand of the coils. It need not be 
во, as shown by Fig. 4, where the direction of each coil of 
three loops is left-handed, while the general system is right- 


ж” TT 
L 
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Fia. 4.—R. 


handed. The winding then progresses round the armature in 
one direction while the coils themselves progress backwards 
against this direction, and in consequence the commutator 
connections unnecessarily cross the width of the coil. Further, 
if the coils are in the same field, and the general direction of 
the rise of potential round the commutator or armature is 
shown by the large arrow (Fig. 4), the rise of potential in 
each coil is in the opposite direction, as shown by the small 
arrows; hence the difference of potential between adjacent 
turns is a maximum and equal to twice that of one coil, which 
is а disadvantage. Thus, the arrangement of Fig. 4 would 
not practically be used, but it serves to illustrate how the sys- 
tem has metaphorically a ** hand," no matter what may be the 
hand of the separate coils. We require to know the general 
direction of the current into or out of the brushes, and this is 
determined by the system of connection. In order, then, to 
find the conventional hand of the system, all that we have to 


Commutator End ; L. Commutator End ; R. 
Fic, 5. 


do is to stand at the commutator end and trace the winding 
through the interior of the ring away from our point of view ; 
we then pass from segment from segment round the commu- 
tator in a clockwise direction if the system is right-handed. 
We need only follow one loop in each coil, and by so doing we 
virtually describe an imaginary helix as it were on the top of 
the real coils, and according to the hand of this helix the 
armature is right or left-handed. Thus, if we follow one loop 
out of each set of three in Fig. 4, we in effect describe upon 
the actual coils the right-handed helix of Fig. 8. 

If in each section of a ring armature the turns are to be 
arranged in more than one layer, and the coil has a width of 
more than one turn, it is usual to commence winding the coil 
at or near the centre of the total length of wire in the coil, so 
Under 
these circumstances the hand of the system should be the same 
as the hand of the bottom layer, since this avoids unnecessary 
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lated into the long and short bars of an ordinary drum arma- 
ture, with end-connectors, 1’ 2’ 3’ 4’ must be the long bara, 
since they cross over the end-connectors, and we thus get 
Fig. 12. In order to test the hand of such a diagrammatic 
winding by our first rule, we must start from a long bar on 


crossing of the width of the coil by the commutator connec- 
tions. The minimum number of turns per section which come 
under this rule is three, as seen in Fig. 5, which shows two 
such sections ; the hand upon which the system is connected 
up should then be the same as that of the coil which has a 
lower layer of two turns, i.e., coil A A in Fig. 5. This coil AA 
must be wound first, so that if the armature is to be right- 
handed we must start to wind from the right, and if left- 
handed from the left. With a larger number of turns per 


Fia. 12. — R. 


the top of the armature, and trace it towards our point of 
view. To start from a short bar on the top of the armature is 
tantamount to starting from the lower portion of a loop in a 
ring armature, instead of the upper portion. 


Fro. 6.—R. 


section, the layers of each section are alternately right- 
and left-handedly wound; if the number of layers on the 
outside be two or any even number, the ends fall in the centre 
of the coil (Fig. 6), while if the layers be three or any uneven 
number, they come to the outside edges, but in all cases the 
sections should be connected up with the same hand as that 
of the bottom layer of each coil. ; 


Fic. 15. —L. 


Secondly, the wires to the left of Fig. 8 may lie above those 
to the right. We then get Figs. 18 and 14, which are the 
exact reverse of Figs. 9 and 12, and the winding is left- 
handed. ! " 
| S A third case still remains, in Fig. 8. Let the wires to the 


right lie above those to the left at one end of the armature 
Fro. 7. Ета. 8. 


———— —— —j—— ————Á РИНЕ) 


Just as a watchspring may be coiled up in a clockwise or 
counter-clockwise direction, but has no hand until its inner 
end is pushed or pulled through it, во a flat coil such as might 
form part of the armature of a disc alternator (Fig. 7) has by 
itself no hand. In exactly the same way, from the mere 
5 ae а coil on the flat, such as Fig. 8, we cannot Fic. 14.—L. 

nd out the hand; we must know which wires are underneath z RN 
ich li . and below them at the other end. We thus get in Fig. 15 
and which lie on the top, where they cross one another. Fig. 8 a combination of half of Figs. 9 and 13, and the winding of 


the loop has no hand at all. If & core be inserted through the 
loop as shown at the side of Fig. 15, it is seen that the wind- 
ing is not a helix but an involved knot ; yet it forms a perfectly 


may thus stand for three distinct cases. First, let the wires 
to the right lie above those to the left, as indicated in Fig. 9, 
by the small over-arching half-circles at each end. The wind- 
ing is then right-handed, as our fundamental rule will show. : EM i 
If we imagine a core to be passed through the loops as they valid drum winding. When translated into a bar armature 


ituated in Fig. 9, the wi the sid ; with end- connectors, the bars are of the same length (Fig. 16), 
nd = ee TPC but set во that at each end of the completed armature alter- 


nate bars project, and the same bar does not project at both 
ends. 


Ета. 10.—Side B turned up. Fia. 11.—Side A turned up. Кто. 16. 


top (Fig. 10), in the same order as in Fig. 9. Starting, then, If & drum armature has only one loop in each section, 
from the upper portion of any loop, such as 1’, and tracing it | and is wound as in Fig. 9 or Fig. 18, it is right-handed 
towards our point of view, we are led on to another wire, 2', | in the first case and left-handed in the second case, 
which is further to our right. If side A be brought up to the the hand of the system being necessarily the hand оп 
top, as in Fig. 11, the wires will run towards the right in the | which the loops themselves are wound. lf & commutator 
order 4, 8, 2, 1—the reverse of Fig. 9—and again by Rule I., | is connected to the junctions at either end of Fig. 9, let 
the winding is seen to be right-handed. When Fig. 9 is trans- us start to trace the winding from a segment, when standing 
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at the commutator end; then if we proceed away from our 
starting point down a wire that forms one of the lower set 
leading away from the commutator, we pass round the com- 
mutator in & clockwise direction. Contrariwise, if a commu- 
tator be connected to either end of Fig. 18, and, standing at 
the commutator end, we proceed away from the commutator 
down one of the lower layers of wire, we pass round the seg- 
ments in a counter-clockwise direction. Our second rule 
therefore takes the following form in drum armatures: 
Standing at the commutator end, if we start from a com- 
mutator segment and trace the winding away from our point 
of view down the lower arm of a loop and so round to the next 
segment, we pass round the commutator in a clockwise direction 
if the armature be right-handed, or in a counter-clockwise 
direction if it be left-handed (Rule IIs.)." The condition 
down the lower arm of a loop ” is the counterpart of the con- 
dition * through the interior of the ring " in the case of ring 
armatures. In a bipolar armature the lower arm of a loop 
evidently leads away to the under side of the core which we 
imagined to be threaded through the loops as they are shown 
in Figs. 9 and 18, and the analogy is clear, although it is not 
so evident in multipolar drums, where the coils are compa- 
ratively flat. If the winding is composed of bars and end- 
connectors and the commutator is attached to the ends of the 
long bars, the rule becomes even simpler: we must always 
proceed away from the segment which forms our starting- 
point down an end-connector, and not down a bar. It is quite 
Immaterial on which side of the shaft any connector passes, 
except so far as the length of an end-connector is affected. If 
the commutator is attached to the centre of evolute end- 
connectors, then as we pass down.a segment we come to the 
two arms of the connector, one of which forms part of the 
outer whorl of spirals and the other part of the inner whorl; 
in this case, we must always proceed down the arm which is in 
the inner set of spirals next to the armature core, and so to the 
end of a short bar. 


ГА 
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In the case of Fig. 15 all the above holds equally good; 
but now, since the loops have no hand, we are dealing simply 
with the metaphorical “ hand" which is conventionally 
assigned to the system. In this case the hand of the system 
varies with the end of the armature to which the com- 
mutator is attached, since the bars which project at one end 
do not project at the other end. 

Fig. 17 shows that in all cases, if we pass round the 
segments by Rule IIs. in a clockwise direction, we are 
virtually describing on the actual loops a right-handed spiral, 
and, as far as the question of the system is concerned, it is 
quite immaterial, not only on which side of the shaft the end- 
connectors pas3, but whether any bar at the far end projects 
or does not project. 

If each section of the drum armature has several loops, 
these may be wound according to either Figs. 9 or 18, and 
the hand of the system should then follow the hand of the 
loops, for the same reasons as in a ring armature. Fig. 15 
would not be a practical method for a wire-wound armature 
with several loops per section, but is perfectly feasible with a 
bar-wound armature, and in this case the hand of the arma- 
ture is fixed according to the end at which the commutator is 
attached. 

In single-phase alternators the coils are, as a general rule, 
alternately right and left-handed, although whether this is so 
depends entirely upon what is the most convenient method of 
joining together the separate sections. In any case the system, 
«ыы has по hand, since the coils do not unite into a 
spiral. 


same !— Yours, &oc., 
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CORRESPONDENCE. 
— 
THE TEMPERATURE ERROR OF ELECTRIC 
METERS. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sms: I notice in your issue of the 8rd inst. that Mr. 
G. W. D. Ricks, in his Paper on meters, states, in connection 
with the Perry meter, that Тһе weakening of the permanent 
magnets with rise of temperature would scarcely have any 
effect on the constant, because it would, except perhaps at very 
low currents, alter the driving and retarding forces in almost 
the same ratio." І cannot see the correctness of this argu- 
ment, as the Foucault current friction is proportional to the 
square of the field, and the driving torque to the field 
alone. As one who has worked on this meter I always 
thought that the reduction of the Foucault currents in 
& much greater ratio than the torque was the chief 
cause of the increase of speed with temperature, or at 
least as great as that due to the increase of resistance to 
Foucault currents in the copper cup. As the fluid friction at 
low speeds is swamped ” by the Foucault current friction the 
former can have very little effect, but Mr. Ricks puts that asa 
reason before the change of field. 

With reference to the Hookham meter, Mr. Ricks explains 
that This grooving (of the pole-pieces) has the effect of 
reducing the area of cross-section, causing the projecting radial 
bars to be partially saturated, the result being that the 
strength of the brake-field is almost independent of the total 
induction." This is the secret of the much less (4) tempera- 
ture coefficient in the Hookham than in the Perry meter. 
Mr, Ricks’ explanation for the Hookham is the same as for the 
Perry, viz., increased resistance to Foucault currents in the 
copper disc and decreased fluid friction. Why then is the 
Perry twice as bad as the Hookham? They should be the 
W. FENNELL. 


London, N.E., Sept. 7, 1897 


LIQUID AIR AND ELECTRICAL CONDUCTORS. 
ro THE EDITORS OF THE ELECTRICIAN. 


Sirs: Apropos of your editorial of last week on the above 
subject, I did not anticipate, when pointing out in a Royal 
Institution lecture, more than & year ago, the advantages of 
very low temperature in the conductors conveying electrical 
power, that the idea would be returned to us from the other 
side of the Atlantic in the form of an elaborate p'an to employ 
liquid air for cooling mains and transformers. As, however, 
some of the daily Press have lost their heads over what they 
term а “ valuable suggestion," I will, with your permission, 
point out what it really involves. 

Let us for a moment assume that the stupendous mechanical 
difficulties of using liquid air for the purpose have been over- 
come. Only those who have themselves actually handled it 
can appreciate what this means. Then comes the usual 
£ в. d. question, uppermost in all engineering projects. Any 
station electrical engineer will tell us that the units wasted in 
mains and transformers do not cost more than 1d. or 2d. to 
make. A Board of Trade unit is 8,600,000 joules, and 4:2 
joules is one water-gramme-degree unit of heat. Hence about 
850,000 gramme-degrees of heat generated in mains means & 
loss of about 1d. or 2d. at the outside. Liquid air has, accord- 
ing to Prof. Dewar's experiments, relatively to water, а very 
small latent heat of vaporisation, and I calculate that about four 
gallons of liquid air would be required to remove the heat gene- 
rated by the waste of one Board of Trade unit of electric energy 
in conductors, even supposing no liquid air lost in the process. 
1f liquid air could be produced at 10 gallons а penny, so far as 
cost goes, the use of it might not be chimerical At the 
present price the proposal is very much on all fours with the 
suggestion to use white blotting paper to dry the pavements 
of Fleet-street after a shower of rain. I do not know what 
experience exists of the cost of production by the Linde and 


Hampson process but I believe the efficiency of the plant is 


small, 


F 
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Some years ago in connection with old-time controversies 
on transformers I showed that with a 10 per cent. load factor 
the 24-hour waste of energy in a 24-kilowatt transformer and 
one mile of Н.Т. 4, primary main was nine units. The 
very utmost, therefore, that could be saved by annihilating 
altogether the thermal loss in this case could be 9d. to 1s. 6d. 
a day. To cool down the whole mass weighing at the very 
least а ton to —185'C. and keep it there would, I estimate, 
require three or four hundred gallons of liquid air to begin 
with, and perhaps 50 or 100 & day to supply loss, and the 
result of all this when done is to save а nimble 9d. 

Also one word on insulation. High insulating power is not 
necessarily great dielectric strength. When liquid air is in 
ebullition, as it must be at its boiling point, the streams of 
small gaseous air bubbles have no greater dielectric strength 
than the atmosphere, and it would prove an exceedingly 
treacherous insulator for transformers. 

It is а great mistake to suppose that all that has to be done 
to preserve liquid air in a container is to envelope it in 
non-conducting coatings. Heat travels in along all conductors 
connected with objects immersed in it at a furious rate. 
Moreover, what may be called commercial vacua are not much 
good as insulators. The efficiency of Prof. Dewar’s ingenious 
vacuum vessels is due to the exceedingly high vacua he 
obtains by his mercury process, and to the film of mercury 
deposited on the inner vessel, as he has frequently explained in 
his lectures. À 

There is no need to deal too seriously with the suggestions 
which have a slight flavour of Jules Verne about them, but 
which cannot at the present moment be considered within 
range of practical polities.—Yours, &c., J. A. FLEMING. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London : — 

SPECIAL NOTIOE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK can still be had. Price 78. 6d.; post free, 88. 3d ; abroad, 9s. 
About 1,300 pages. 1898 Edition in preparation, and will be published 
end of January next. 


"'THE POTENTIOMETER AND ITS ÁDJUNCT8": A Universal System of 
Electrical Measurement. —By W. C. Fisher. Fully illustrated. Now ready. 
Digest post free. 

'"LocALISATION OF FAULTS IN ELEOrnIO Ілонт Mains.”—By F. C. 
Raphael. Price 5s., post free; abroad, 58. 6d. Now ready. Prospectus 
on application. 

‘t SUBMARINE CABLE-LAYING AND REPAIRING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 

"'THE ALTERNATB CURRENT TRANSFORMEB," Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
128. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

‘THE ART OF ELECTROLYTIC SEPARATION oF METALS."—A. second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

‘t THE INCANDESCENT LAMP AND ITS MANUFACTURE.”—Thia book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 

„ ELECTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition now ready 
Price 2s., post free. 

"PnaAcTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

** ELECTRIC LAMPS AND ELEcTRIO LiGHTING," by Prof. J. A. Fleming, 
M. A., D. So., F. R. S., is now ready. The book is handsomely bound, and 
full of original illustrations, designs, initials, &c. Price 7s. 6d., post free. 

‘t MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY."—By 
E. Tremlett Carter, C. E., M.I.E.E. Now ready. Price 12s. 6d., post 
free; abroad, 138. 6d. Prospectus post free. 

LABORATORY NOTES AND Forms.—With tho above title we have ready a 
set of 40 Kl. mentary and Advanced Exercises for use in Electrical Engi- 
neering classes. New Edition now ready. These have been prepared b 
Ur. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as а record of the work done 
by the Student. Each Form is supplied either singly at 4d., ог 3s. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 58. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 


cloth ca. e, price 128. 6d. net. Stron rtfolios can be had, vri 
A full prospectus sent post free. N ad, price ls. eacb. 


* ELkecrRIO Motive PoWER."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric en to mining and general power transmission 
purposes, in which the author had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d., 
post free ; abroad, 11s. 

‘ARMATURE WINDINGS ОР ELxOrnIo MaoniNzs."—By Н. Е. Parshall 
and H. M. Hobert. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
llustrations and 65 full-page tables, 80s., post free. 

“Тнк Work or Hertz.”—By Dr. O. J. Lodge, with many original 
illustrations. Price 2s. 6d. net. 

‘ELECTRICAL ENGINEERING FORMULZE," a pocket-book, by Messrs. W. 
Geipel and Н. M. Kilgour, is now ready; price 7s. 6d. ; by post, 7s. 9d. 5 
abroad, 8s. А fine large paper edition with wide margins can be supplied, 
price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. 

„THE STEAM ENGINE INDICATOR AND INDICATOR DIAORAUS. Edited 
and enlarged by W. Worby Beaumont. Price Зв. 6d., post free. 

* DRUM ARMATURES AND COMMUTATORS,” by Mr. F. еп Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

„THE ELEOTRIO Arc.”—By Mrs. Ayrton. In the Press. 

‘SELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young. In the Press. 

„THE BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH, 1896-97.” 
A valuable, up-to-date compilation, will be ready at the end of September. 
Sec advertisement elsewhere. 


“The Electrician” Electrical Trades’ Directory and Hand- 
book.—The Publisher of this well-known Blue-Book for the 
electrical trades desires to contradict a rumour which he learns is 
in circulation that the issue of this work is to be discontinued. 
From an advertisement elsewhere it will be seen that a reward of 
£10 is offered to anyone furnishing information which will lead to 
the conviction of those guilty of circulating this false and malicious 
report. The Directory and Handbook for 1898 is already in course of 
Preparation; and the work will, as usual, be published at the end 
of p Many new features of interest to the trade will be 
introduced. 


Tenders Invited.—The Corporation of the City of Kingston- 
upon-Hull invite tenders for the electrical equipment of their 
tramways, to the extent of about nine miles double track and half- 
mile single track. Some additional particulars are given in our 
advertisement columns. Specifications, plans of the routes, &o., 
can be obtained early in September from the city engineer (Mr. 
A. E. White) and tenders, addressed to the Chairman of the 
Works Committee, must be delivered at the Town Clerk's office, 
Town Hall, Hull, before noon of Friday, Nov. 5. Е 


——— Extension of Time.—Tenders are invited for the utili- 
sation of water from the Periydr Lake (India) for purposes other 
than irrigation. The irrigation season extends over nine to ten 
months, during which time the discharge is likely to be from 1,100 
to about 500 cubic feet a second, according to the demands for 
irrigation and the available quantity in the lake. The fall from 
the tunnel to the foot of the hills is approximately 900 ft., and the 
distance measured along the course of the stream about 6,800 ft. 
One cubic foot per second falling 900 ft. is estimated to produce 
over 60 effective horse-power. Some AA antares pario alit appear 
in our advertisement columns, and further information may be 
obtained on application to the Chief Engineer for Irrigation, 
Madras, to whom tenders must be sent by July 1, 1898. i 


— The Plymouth Corporation invite tenders for overhead 
trolley line posts, brackets, „and tramcars, trucks, motors, 
trolley arms, &с. Some further particulars appear in ọur adver- 
tisement columns. Copies of the conditions, specifications and 
forms of tender ma obtained from the borough electrical 
engineer (Mr. John H. Rider), East-street, Plymouth. Tenders 
must be delivered to the town clerk (Mr. J. H. Ellis), Town Hall, 
Plymouth, by Oct. 2. 


The Council of the Municipality of Jpswich (Queens- 
land) invite tenders for the supply and erection of: (a) tubular 
boilers ; (b) feed, steam and exhaust pipes, pumps and heaters ; 
(c) steam alternators and exciters ; (d) switchboard ; (e) high and 
low-tension mains, junction boxes, &c., and (f) transformers. 
Some further particulars appear in an advertisement elsewhere, 
and specifications, &c., can be obtained at the London offioes of 
Measrs. Gordon and Gotch, 15, St. Bride-street, Ludgate Circus, 
E.C. Tenders must reach the town clerk (Mr. Albion Hayne), 
Council Chambers, Ipswich, Queensland, by Monday, Nov. 15. 

The Halifax Corporation require tenders for the supply 
and erection of a tramway switchboard. Specifications may be 
obtained on application to the borough electrical engineer (Mr. T. 
P. Wilmshurst), Fcundry-street. Our advertisement columns con- 
tain additional information. Tenders to the town clerk (Mr. 
Keighley Walton), Town Hall, Halifax, by Monday, 20th inst. 

—— —— The Huddersfield Guardians invite tenders for wiring 
the Union Offices, Ramsden-street, for the electric light. Tenders 


to the Clerk by 13th inst. 


THE ELECTRICIAN, SEPTEMBER 10, 1897. 


657 


Tenders Invited.—The Leeds Corporation require tenders for 
an electric light installation at the Kirkgate Market, including two 
30 B.H.P. gas engines, two dynamos and 40 enclosed arc lamps. 
Tenders to the Town Clerk by noon to-day (Friday). 

Tenders are invited for an electric light installation at 
the new cottage homes at Styal, Cheshire, for the Chorlton Union. 
Specifications from the architect, Mr. J. B. Broadbent, 15, Cooper- 
street, Manchester. 

The Llandudno Urban District Council invite tenders 
for: (а) water-tube boilers, (b) condensing plant, steam pipes, &c., 
(c) steam engines and dynamos, (d) switchboard, (e) battery, 

travelling crane, (g) underground mains, arc lamps, posts, &c. 

enders to . A. Conolly, Council Office, Llandudno, by 10 a.m. 
on Wednesday, Sept. 22. 

————. The Municipal Council of Nice invite tenders for the 
electric lighting of the Nice Opera House. Particulars from the 
Secretariat General de la Mairie, Nice, Savoy, to whom tenders 
should he sent by the 16th inst. 

—— — Tenders are invited for the electric lighting of the 
County Asylum, Whittingham, Lancs. Tenders to Mr. J. Р. 
Muspratt, County Offices, Preston, by Sept. 20. 

The General Direction of French Posts and Telegraphs 
invite tenders for the supply of 130 tons of galvanised iron wire, 
3mm. in diameter, and 200 tons ditto, 4mm. in diameter. Tenders 
to the Sous-Secretariat d’Etat des Postes et des Telegraphes, 103, 
Rue de Grenelle, Paris, by 23rd inst. 

The French Minister of Commerce invites tenders for 
the concession and operation of an electric tramway in the grounds 
of the 1900 Exhibition on the left bank of the Seine. The line 
will be about 44 kilometres long, and must be completed by 
January 15, 1900. Particulars may be obtained from the Minis- 
{ёге du Commerce, Paris. Tenders must be in by the 30th inst. 

———— The Municipal Council of Betanzos invite tenders for 
the concession for the electric lighting of the streets. Particulars 
from El Secretario del Ayuntamiento de Betanzos (Corunna), Spain. 

Tenders Accepted.—The Belfast Town Council have accepted 
the tender of Messrs. M‘Laren and Co., Glasgow, for the supply of 
cast iron pipes for the electricity department. 

The tender of Mr. W. Cowell has been accepted for 
the supply and erection of a lightning conductor in connection 
with the chimney at the health depot for the Burnley Corporation. 
— The contract for the erection of the electricity station 
building at Winchester has been let to Mr. Thompson, of Peter- 
borough. 


The Sheffield City Council have accepted the tender of 
the Barrow Hematite Steel Co. for the supply of rail and fish- 
pes for the tramway department at £15,960. The tender of the 

atent Nut and Bolt Co. has been accepted for the supply of tie 
bars at £445. 

Tenders Received.—The Carlisle Town Council have received 
56 tenders for the supply of plant and machinery in connection 
with their electric lighting scheme. The tenders have been for- 
worded to the consulting engineer (Prof. Kennedy) for analysis 
and report. | 


Appointments Vacant.—For the Government Railways of 
Perak, Straits Settlements, a telegraph inspector is required to 
supervise the maintenance of open lines, erect new lines, supervise 
telegraph offices, repair damage to instruments, &. Particulars 
will be found in an advertisement elsewhere, from which it will be 
seen that applicants should have theoretical and practical knowledge 
of telegraphy, understand location of faults, setting up of batteries, 
electric bells and telephones, &c. The commencing salary is $120 
per month, rising to $150. Applications for the appointment will 
be received by the Crown Agents for the Colonies, Downing-street, 
London, S. W., up to Sept. 21. 

Applications are invited for a junior demonstrator in 
electrotechnics (two evenings a week) and Physics lecture assis- 
tant (full time) at the Northampton Institute, Clerkenwell. Further 
particulars appear in an advertisement elsewhere. Applications to 
the Principal, Dr. R. Mullineux Walmsley, by Saturday, 25th inst. 

À capable person is required to take charge of an 
electric supply works meter department. Applications have to be 
sent in to The Electrician office. See advertisement elsewhere. 

Business Notices.— The business offices of our esteemed con- 
temporary the Electrical Review are removed from 22, Paternoster- 
row to No. 4, Ludgate-hill, London, E. C. All communications 
should be sent to the new address. 

— — We are asked to state that the Gilbert Arc Lamp Com- 
pany (Limited) have taken extensive works at Chingford, Essex, 
for the manufacture of arc lamps, dynamos and other specialities. 

— ———- In consequence of a rapidly-increasing trade, and par- 
ticularly of the Scottish section of the business, the International 
Electric Company, of 55, Red Cross-street, London, E.C., have 
opened a branch office at 19, Queen-street, Glasgow, where a large 


stock of the Company's manufactures will be kept. The manage- 
ment of this branch has been entrusted to Mr. Robert Sykes, the 
Company's late engineer and assistant-manager in London. 

Liquidations. —A meeting of the Coventry Electrical Engineer- 
ing Company (Limited) wil be held at 17, Hertford.street, 
Coventry, on Oct. 1l, to receive an account of the winding-up. 
Mr. S. T. Peirson is liquidator. 

— The members of the British Electrical Manufacturing 
and Engineering Company (Limited) will meet at St. George's 
House, Eastcheap, London, E.C., on Oct. 8 to receive an account 
of the winding up. Mr. A. Goddard is liquidator. 

— Тһе first meeting of creditors in the failure of the 
Epstein Electric Accumulator Company (Limited) will be held 
at 33, Carey-street, London, W.C., to-day (Friday), at 11 a.m. 

Bankruptcies.—Below we give a list of the creditors in the 
failure of George Thompson, electrical engineer, trading as G. 
Thompson and Co., 115, Queen’s-road, Brighton :— 


G.Thompson,Plumstead £210 6 0 | Е. C. Coles, Guildford £15 0 0 
Edison and Swan Со... 94 19 6 J. Morin, Stourbridge 11 0 4 
P. Coote, Brighton...... 61 10 4 Richardson and Son, 

Verity's (Limited), 51 5 6 Stour bridge 10 8 3 
W. T. Henley’s Co. ... 22 0 0 H. M. Salmony and Co, 10 2 6 
J. F. and О. Harris...... 17 7 11 Zurich  Incandescence 

General Electric Со... 15 д 6 0 


Lamp Co 10 
Liabilities amount to £586. 10s. 10d., assets £325. 15s. 10d. 

—— The creditors of William Marshall, mining and elec- 
trical engineer, 16, Tokenhouse-yard, E.C., met on Wednesday at 
the London Bankruptey Court and agreed to an adjournment 
until Oct. 20 to allow of arrangements being made for the payment 
of 20s. in the £ on all the debts. The accounts show total liabili- 
ties £12,945 (unsecured £5,480), and assets valued at sufficient to 
provide a surplus of about £43,000. The debtor found £6,000 or 
or £7,000 in connection with patents that were eyentually taken 
over by the London Electrical Omnibus Company (Limited), formed 
in May, 1896, with a capital of £250,000. He was to receive 
£20,000 in cash and £80,000 in shares for his interest in the patents, 
but he ultimately agreed to accept unsubscribed shares to the 
extent of £27,633 in consideration for returning £13,816 out of the 
£20,000 cash purchase money. The failure is attributed to pressure 
by creditors, loss in connection with a tramway company and to the 
debtor having accepted shares in lieu of cash from the Londom 
Electrical Omnibus Company (Limited). 

Deed of Arrangement.—Ernest Wilfred Lawson Harrison and 
Louis Hervey Kibble, electrical engineers, trading as the Harrison 
Electric Eugineering Company, 33, St. Peter-street, Manchester, 
have executed a deed of arrangement with а view to the payment of 
а composition of 5s. within fourteen days. The liabilities are 
returned at £230. 9s. 11d. and the assets at £79. 

British Trade with Russia.—In a recent work entitled The 
Trade of the United Kingdom with the World," published by 
Elliot Stock, London, the author calls attention to the possibilities 
of increased trade between this country and the Russian Empire. 
After pointing out that the present net value of British exports to 
Russia is 80d. per head of the Russian population, the author 
refers to the immense field for British enterprise which the Russian 
markets offer. With especial reference tothe electrical trades, hesays: 

“Foremost the electrical trades should undoubtedly be placed, Lord 
Kelvin being the leading electrical scientist of Great Britain, if not also 
of the world. To some extent there are already electric light installations 
in the great Russian cities and in many of the minor ones; but as yet a 
Russian electric lighting furore has not set in. But it is not remote, and 
the British electrical trades would be well advised were they at once to 
anticipate invasion by the United States, France and Germany. The 
Russian telephone development is also as yet in swaddling clothes, and 
now equally invites the earnest and instant attention of energetic business 
men." 

Continuous Current Transformer Distribution.—We have 
received from the Electric Construction Co. an interesting pamphlet 
descriptive of their Oxford" system of distribution. А full 
account of this system appeared in our issues of June 12, 1896, and 
Jan. 8, 1897, and its features and application are so well-known as 
to require little further comment. The pamphlet includes some 
instructive figures showing the works costs of the Oxford Electric 
Company, which have deoreased from 3:50 to 1:86 pence per unit 
since 1893. These figures, it is shown, compare favourably with the 
results obtained from other high-tension stations of about the same 
output. 16 is stated, moreover, that the Oxford results are still 
capable of improvement, as nearly all of the transformers in use 
there are of the old type with an efficiency of 87 per cent., whereas 
the most modern type, recently supplied to the Birmingham 
Company, have a commercial efficiency of over 92 per cent. An 
abstract of a very favourable report made by Prof. Kennedy on testa 
carried out at Oxford in December last is also given. 

The ‘‘Velvo-Carbon” Battery.— Messrs. Allingham and Fennell 
inform us that they are manufacturing a new form of their Velvo- 
Carbon cell for the Battery and Motor Company (Limited). It 
will be remembered from a previous description we have given of 
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the cell that it is of the Smee type, with the substitution of carbon 
rods coated with carbonised velvet for the platinised silver electrode. 
The latest modification consists in surrounding the carbon with 
a porous pot, intended merely as a protection of the fragile carbon 
rods, as the cell is a single-fluid one. A cup is moulde 
outside of the porous cell, this cup containing mercury into which 
the end of the zinc rod dips. It is found that there is very little 
local action, and that the zinc can be continuously left in the solu- 
tion on open circuit. The solution used is ordinary dilute sulphuric 
acid of about 1,100 specific gravity. The internal resistance of a 
cell (Tin. by 44 ір. by 4jin.) is about 0'4 ohm, its E. M. F. about 
0°75 volt, and it will give a current of about 0°5 ampere at 0:5 volt 
Р.Р, It is stated that about 2oz. of zinc and 4oz. of concentrated 
sulphuric acid are consumed for each charge, the ret | being 
about 40 ampere-hours. The cost of recharging is about 1d. The 
cell appears to be suitable for moderately heavy intermittent work. 


Award.—A gold medal (the highest award) has, we learn, been 
adjudged to the De Lavals Svea Glow Lamp Company, of Stock- 
holm, by the judges of the exhibition recently held at Stockholm, 
together with a diploma for excellence of manufacture. 


Official Commercial Intelligence.—An important circular has 
been addressed to the chambers of commerce throughout the 
United Kingdom by Sir Courtney Boyle (as chairman of the 
Commercial Intelligence Committee), stating that the Board 
of Trade has appointed а committee, consisting partly of officials, 
partly of commercial representatives, to consider and advise 
as to the best means of procuring and diffusing among 
British traders at home more prompt and accurate informa- 
tion than is at. present available from public sources respecting 
supply and demand in colonial and foreign markets, and as to the 
desirability of instituting some exhibition or museum of samples. 
Various representations and suggestions have been made from time 
to time to the Board of Trade, the Foreiga Office, and the Colonial 
Office, and the Government are anxious to do all that can rea- 
sonably be done to meet the wishes of British traders and to further 
their interests; but it is necessary in the first instance to ascertain to 
what extent representative associations, as well as individual traders, 
are prepared to co-operate. Questions have been drawn up for 


on to the 


submission to the chambers, and these bodies are invited to give 
them careful and early attention, and to send answers to the 
secretary to the Commercial Intelligence Committee, Board of 
Trade, if possible before Oct. 1. The Committee will take oral 
evidence during the autumn. The questions appended to the 
circular are :— 

1. Do you consider that British traders can be more adequately supplied 
with commercial intelligence ? 

2. Do the present Consular and colonial reports, in your opinion, 
require amending or supplementing in any points, and would it be an 
advantage to the commercial public that these reports should be summa- 
rised so as to collect together all the information bearing on this or that 
particular subject or industry ? 

5. Do you consider that substantial advantage, justifying expenditure 
of public money, would result from— 

(a) The appointment of special commercial agents in British colonies, 
and as is already the case to some extent in foreign countries ! 

(6) The employ ment of special agents on special missions to this or that 
country in connection first with one industry, then with another! 

(c) The establishment of а commercial inquiry office ? 

(d) The establishment of a museum of samples, with local museums 
affiliated ? 

4. How far do you consider it of importanoe to obtain very speed 
information ? In other words, is it probable, in your opinion, that tele- 
graphic intelligence will constantly be in demand! 

5. Can you make any further suggestions bearing on the gubject of the 
inquiry ? 

Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Sept. 1 to 
Sept. 8, with the ports of destination :— 

Argentina— Buenos Ayres, £200.  Australasia—Melbourne, £15; 
Sydney, £804 ; Wellington, £81. Begium—Antwerp, £36; Brussels, 
£56 (including £41 telegraph material); Ostend, £50. British Guiana— 
Demerara, £145 (including £128 telegraph material). Canada—Miquelon, 
£15,000. Ceylon—Colombo, £71. Chinu—Tientsin, £16. Denmark— 
Copenhagen, £118 (telegraph material) Zyypt—Alexandria, £288 (in- 
cluding £217 telegraph material. Frunce — Boulogne, £30. Germany— 
Hamburg, £42. Gibraltar, £369.  Ifolland—Amsterdam, £165 ; Rotter- 
dam, £48. Hong Kong, £15. India—Calcutta, £78; Madras, £25. 
Italy--Genoa, £30 (telegraph material). Japan— Yokohama, £700. 
Madeira —£12. Malta—£20. Norway—Christiania, £90. Russta—St. 
Petersburg, £186 (including £74 telegraph material). Siam—Bangkok, 
£700. South Africa—Cape Town, £185; Chinde, £8; Durban, £305; 
East London, £30 ; Port Elizabeth, £92. Spain—Malaga, £75 ; Pasages, 
£750. Straits Settlements— Singapore, £18. Siceden—Gothenburg, £300; 
Talal ei ae 1 eae T telegraph wire) United 8— 
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Engineering Magazine.” —The September issue of this Maga- 
zine is now ready. The contents include ‘‘ Lessons of the Great 
Engineer Strike in England," by J. S. Jeans; ‘‘ Strength and 
Failure of Masonry Arches,” by Н. H. Suplee ; ‘‘ Soft Ore Mining 
by the Methods of the Minnesota Iron Company,” by H. V. 
Winchell; ‘Isolated Plants versus Central Stations, by P. R. 
Moses; Fifty Years Advance in Marine Engineering,” by Lieut. 
Ridgely Hunt; Mine Accounts,” by J. P. Channing; Econo- 
mical Power Production in Small Units," by E. T. Adams; The 
Gold Fields of Klondike and the Yukon Valley," by H. B. Good- 
rich; The Present Status of the Horseless Carriage Industry,” 
by W. Worby Beaumont; and The Extending Use of Gas in 
Mechanical Operations," by F. H. Shelton. 'The usual review of 
the Engineering Press is also given. This number, as well as all 
the back numbers, may be obtained at the offices of the European 
Edition, 1, 2 and 3, Salisbury-court, Fleet-street, London. 


African Trans-Continental Telegraphs.—Dr. Jameson has 
been appointed to take over the management of the construction of 
the trans-continental telegraph line, vià Umtali and Inchangs, to 
the Zambesi, and has left for Blantyre, in Nyassaland, in order to 
commence his duties. The Mazoe-Darwin route has, it is stated, 
been abandoned. 


Alleged Fraud.—Louis Héndlé, the electrician who was last 
week charged at the Guildhall with having obtained £360 by means 
of false pretences from Mr. B. J. Friend, was brought up again at 
the Guildhall on Tuesday, when, after further evidence had been 
taken, the case was again adjourned, bail being refused. 


Barking.—The District Council have decided to appiy to the 
Local Government Board for sanction to borrow £15,000 for 
electric lighting purposes. At the last meeting of the Council the 
Chairman of the Lighting Committee (Mr. W. K. Marriott) 
detailed the steps that had already been taken by the Committee, 
and stated that tenders had been invited for the supply of plant 
and machinery. In reply to the remarks of a councillor, who wrote 
from the offices of the Gas Light and Coke Company, and who 
objected to the introduction of the electric light on the ground of 
expense, Mr. Marriott contended that electricity should be adopted 
on the score of economy ; and as to the illuminatiug power the 
Council knew what sort of light they had obtained from both oil 
and gas. Electricity had been adopted by an eee number of 
municipal bodies, and he felt sure that Barking would not be far 
wrong in adopting it. The Committee’s report was adopted by 
7 votes to 1. 

Blackpool.—At the monthly meeting of the Town Council on 
Tuesday Mr. Brown took exception to the report of the Electric 
Lighting and Tramways Committee recommending the substitution 
of the overhead trolley system of electric traction on the electric 
tramways for the conduit system at present employed. He admitted 
that the overhead system was the best and cheapest, but he thought 
the matter should be postponed. The present was the most inop- 
portune time for making the alteration, in view of the proposal to 
extend the promenade. He moved that the report be referred 
back. Mr. Haworth said the only cost that would be necessitated 
by the change was one of labour, which would run away with 
£300. The material was already there. Eventually the report was 
confirmed. 

Bradford.— Work in connection with the erection of the Cor- 
posts new eleotricity works in Valley-road is progressing satis- 
actorily, and it is anticipated that the building will be ready by 
the late autumn. The demand for electric current has considerably 
increased, and as fresh customers are continually coming in, the 
old works will not be able to cope with the demand during the 
coming winter. 

Brighton.— At the last meeting of the Town Council the Light- 
ing Committee were authorised to carry out some extensions of the 
electric light mains at an estimated cost of £494. The borough 
surveyor is to report as to the lighting of Castle and Stone-streets. 
The Council’s electric light undertaking continues to make pheno- 
menal progress. The number of new applications from Jan. 1 last 
to date is 222, compared with 204 in 1896 and 132 in 1895. The 
department is making vigorous preparations to meet the winter 
demand. Three additional water-tube boilers of 500 H P. each, 
two 800 H. P. steam engines and a large condensing plant are being 
put down. Assuming that the present rate of increase continues, 
the Lighting Committee compute that by the end of the year they 
will have sold 2,000,000 units of current, and the number of cus- 
tomers will probably exceed 1,700. A gratifying feature of the 
development in the use of the electric light is the large number of 
private houses in which the light is used. 


Burnley.—The report of the borough electrical engineer (Mr. 
W. В. Wright) for the past twelve months states that the number 
of equivalent 8-c.p. lamps connected has risen during the year 
from 9,792 to 13,636, an increase of 39 per cent. The 
current output, however, only increased 27 per cent., as the 
majority of the additional lamps were for short-hour consumption. 
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The cost per unit has decreased from 2°179d. to 2:074d., and the 
gross profit for the year exceeds £700. 


Burton-on-Trent.—At the meeting of the Council on Wednesday 
a revised scale of charges for the supply of electric current was 
adopted. The price of gas is also reduced 2d. per 1,000ft. 


Carnarvon.—The Town Clerk has been requested to report to 
the Town Council as to the advisability of applying for a Pro- 
visional Order. The Council have already received a notification 
from a company of its intention to apply for an Order. 


Chester.—At the last meeting of the Board of Guardians it was 
unanimously decided to ask the Corporation for terms for supply- 
ing current for lighting the Guardians’ offices and establishments 
electrically. 


Colwyn Bay.—A recommendation by the Highways Committee 
to appoint Messrs. Fawcus and Clirehugh as consulting engineers 
to the Council led to some discussion at the meeting of the Council 
on Tuesday. Ona division it was found that four voted for and 
four against the adoption of the Committee's recommendation, and 
the Chairman gave a casting vote for the amendment. Mr. Blud 
then asked if Mr. John Porter, & director of the gas company, 
had voted for the amendment, and this being the case Mr. Blud 
moved that the vote be disallowed. The Chairman ruled that 
the motion was out of order, which clearly shows that the Chair- 
man has something to learn. 


Coseley.—The District Council have adjourned the consideration 
of two applications for sanction to proposed applications for Pro- 
visional Orders for a week. There is some feeling in favour of the 
Council itself applying for an Order. 


Darlington.—The electric lighting question was once more raised 
at the last meeting of the Town Council by Alderman Wilkes, who 
wanted to know if they could not have the electric light introduced 
before the winter. He understood that the North-Eastern Railway 
Company were putting down an independent installation at their 
station, and the Council would, therefore, lose a good customer. 
Alderman Barron (chairman of the Gas Committee) said that they 
would be worse than idiots to allow а company to undertake the 
supply of electric current, as it would mean that at the end of 
10 or 15 years they would have to buy it up, and they would 

robably lose 10 or 15 per cent. on the capital expenditure. 
veral companies had submitted proposals which were considered 
by the Committee, and as soon as they felt that they should 


5 upon the extension will be kept distinct from the 
expe 


warehouse is being wired for the electric light. This firm are also 
introducing electric lifts in one of their establish ments. 


Dundee. — Owing to the decision of the Town Council to take 
over the tramways the scheme for the extension of the electricity 
supply undertaking has been postponed. 16 is probable that elec- 
tric traction will be adopted on the tramways, and in view of this 
contingency the Gas and Electricity Committee deem it advisable 
to await the decision of the Council as to the motive power. At 
а meeting of the Council in Committee last week, various exten- 
sions of the present tramway system were decided upon. It was 
also decided to engage the services of an electrical engineer {о 
assist the Committee in their deliberations as to the most suitable 
form of traction. 

The receipts of the electricity department for the four months 
ended August amounted to £928. 14s. 6d., an increase of £142. 
Os. 11d. compared with the same period of 1896. 

Ап interesting point has arisen out of the abolition of meter 
rents by the Dundee Town Council. There are a considerable 
number of business and other premises in the city where the elec- 
tric light is exclusively used, but the gas fittings and meters have 
been retained in case of any breakdown. The gas department now 


{ insist that these meters shall be given up, seeing that no revenue 


is being derived from them, or else be bought right out by the 
holders. 

Edinburgh.—The adjourned debate on the proposal to extend 
the electric light to Portobello was resumed at the Council meeting 
on Tuesday. After a lengthy discussion the proposal was carried 
by 24 votes to 17. А motion was also adopted for the erection of 
a new electricity station in the east of the city, and for the intro- 
duction of new machinery so as to increase the capacity of the 
present station for the year 1898-99. Mr. Mackenzie stated that 
within a year they would require new machinery in their present 
Station, and that they must have а new station within the next two 


years. The new applications for electric currents since May 18 


represent an equivalent of 24,663 8-c. p. lamps. 


Electric Traction in the Isle of Man.—The Manx Legislature 
have sanctioned the extension of the Isle of Man Tramways and 
Electric Power Company's line from Laxey to Ramsey, and arrange- 
ments have already been made to construct the extension. which 
when completed will form an electric tramway between Douglas 
and Ramsey, a distance of 19 miles. The capital to be 


nditure upon the other systems of the Company. The 


invest the public money in electricity works they would apply \ revenue and expenditure will also be kept separate, but the 


to the Council for sanction. A sub-committee had been formed for 
the purpose of ascertaining the names and requirements of those 
likely to take current. It should be remembered that there were 
а great many things to be considered before they rushed into an 
expenditure of £25,000 or £30,000. The ratepayers were at pre- 
sent receiving a benefit from the works. Still, there was no 
doubt that the electric light was the light of the future, a fact of 
which the Gas Committee were conscious, and the ordinary busi- 
ness capacity of the Committee would be brought to bear on the 
question.” 


Darwen.—The report recently prepared by the Electric Lighting 
Sub-Committee on the question of the desirability of erecting elec- 
tricity supply works was discussed а& the monthly meeting of the 
Town Council on Monday. An abstract of the Committee's recom- 
mendations appeared in our issue of the 27th ult. In moving 
the adoption of the report, Alderman Shorrock said that it would 
be against all the canons of municipal government to allow a 
private company to come in and supply electric current, "Though 
an amendment was moved by Mr. Rawlinson, the motion was even- 
tually carried by a large majority. 


Douglas (Isle of Man). —4A special meeting of the Town Council 
was held on Tuesday for the purpose of considering & report by the 
Tramways Committee recommending the introduction of the over- 
head trolley system of traction on the bay section of the tramways. 
At the outeet a memorial was presented by 32 owners and occupiers 
of property on the Loch Promenade against the proposal. Alder- 
man Proctor, who moved the adoption of the report, argued 
strongly in favour of the overhead system with central poles, and 
showed that it was the most popular system on the Continent, 
where other systems had been superseded by it. He contended 
that the poles were most ornamental, and those who now objected 
to them, once they had seen them in ition, would agree that 
they were really no disfigurement at all. After considerable dis- 
cussion the consideration of the subject was adjourned fora month. 


Dover.—The electric tramways of the Dover Corporation were 
formally opened on Monday. 


Dublin.—The number of independent electric light installations 
in this city is rapidly increasing. The extensive new premises of 
Messrs. Arnott and Co. (Limited) will be lighted electrically 
throughout, the use of gas being entirely discarded. Messrs. 
Todd, Burns and Co. also state in their annual report that their 


balance of revenue will be available, after the establishment of a 
reserve fund, and providing for renewals, &c., for payment of 
interest upon the Four per Cent. Debentures, the Five per Cent. 
Preference shares, and the payment of a dividend upon the Ordi- 
nary shares. Although the Company has only been three years in 
existence dividends at the respective rates of 73, 8, and 8 per cent. 
have been paid. The capital of the Company is to be increased 
from £225,000 to £300,000. 

Exhibition.—An industrial exhibition is to be held at Sunderland 
in November. The sections will be devoted to engineering, ship- 
building and mining industries ; electrical appliances, motors and 
products; soientifio, educational and sanitary appliances and 
machinery in motion ; and science, industry and art. Mr. H. H. 
Pinkey is secretary of the exhibition syndicate, and Mr. Н. Engel, . 
who was mainly responsible for the success of the recent Newcastle 
Exhibition, acts as consulting engineer. 


Garston.—At Tuesday’s meeting of the District Council 
correspondence was submitted from the Board of Trade with regard 
to the revocation of the Provisional Order granted to the Liverpool: 
and District Lighting Company to supply electric current in the 
Garston district. The Council have also written the Company, 
calling attention to the terms of the agreement entered into by 
them, by which they undertook not to o the District Council 
in the event of their determining to estab ish municipal electricity 
supply works. 


Glasgow.—An important statement as to the consolidation of 
the electricity and tramways departments was made by Lord 
Provost Richmond, at the meeting of the Oorporation, on Thursday 
last. In the course of his remarks the Lord Provost said 
that it was clear to him that the relations between the 
tramways enterprise and the electricity enterprise of the Corpora- 
tion required some readjustment, so as to bring them more into 
line, before either department entered upon any extensive scheme. 
He thought that the time had come for an arrangement which 
would have the effect of consolidating and bringing into harmony 
the work of two departments which could not, in his ро 
remain separate and independent of each other without friction 
and loss of efficiency on both sides. Both required to generate and 
distribute electric current, both required poles and oertain fixtures, 
and both required underground conduits for their wires and other 
connections. Assuming that the two enterprises continued sepa- 
rate and apart, and even setting aside for the moment the great 
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question of producing electric current, were they, he asked, to 
have one department putting up poles for lighting und another 
putting up separate poles for tramway purposes on the same line of 
street? And were they to have those two separate and independent 
departments cutting up their streets all over the city to lay down 
and maintain each its own system of ducts, feeders, &c.? "The 
Electricity Committee recently put forward a proposition that they 
should supply current for the tramways, but this did not seem to 
meet the views of the great majority of the Council, nor did it 
seem to him the proper or ultimate solution of the question. The 
Tramways Committee naturally wished, and have been authorised 
to produce, their own power for the Springburn route. This, how- 
ever, was but a tentative arrangement, and left the whole future of 
the question open. The position they had arrived at was some- 
thing like the following : The Corporation were face to face with 
the necessity of providing in the near future for the triple purpose 
of traction, power and lighting, representing not less than 20,000 n. P., 
and the demand forcurrent for all these purposes would probably con- 
tinuetoincreasein aratio much beyond what some of them imagined. 
As a possible solution for this condition of things he proposed to 
amalgamate the tramways and electricity departments. This done 
they would, in his opinion, have laid the broad and solid founda- 
tion necessary for a thoroughly satisfactory scheme, which would 
secure in the future unification of policy and administration and 
the best economic results. The proposed coalition would not 
prejudicially affect one or other of the two departments as regards 
efficiency, economy or harmony of working; and, on the other 
hand, it was certain to result in positive gain to both on all these 
points, When they came to look closely at the two departments 
as they now stood, they found they were not so dissimilar as they 
might seem to the casual observer. They would require the same 
motive power, and this of itself was a ruling point. Then, in the 
distribution of current they could and should follow identical lines 
of street, and have, wherever possible, all their ducts for feeders, 
&c., in one and the same trench. This would save expense and a 
vast amount of inconvenience to the public caused by unnecessary 
opening and interference with the streets. He believed the lighting 
could be done effectively and artistically from the traction poles. 
Further consideration showed that, as matters now stood, the 
management and operation of both undertakings could be executed 
most effectually by a union such as he proposed. What had hitherto 
prevented the use of electricity for power in the city and its more 
rapid development for lighting was simply its high price. With 
an intermittent demand for current, and the high cost to supply it, 
distributed, as it must be, over large areas, the price had been во 
high as to be practically prohibitive to a large number of possible 
users. Under the proposed scheme, however, the Corporation 
would be producers on such a large scale as to admit of the cheapest 
possible cost of production, and at a rate otherwise totally impos- 
sible. The cost of distribution would also be reduced as low as 
possible, and where transformation was necessary at outside 
stations the transformers could be placed in the same apartment 
under the same charge, and in most cases on Corporation ground 
already available, as, for instance, at the present tramway depots. 
Of course, the proposal assumed, what no one now doubts, that 
electricity is to be, at least to a large extent, the motive power of 
the future. In expounding the details of his scheme the Lord 
Provost suggested as a designation for the proposed consolidated 
committee, ** The Tramways and Electricity Committee." It would 
be composed of 26 members—one from each ward, with the 
addition of the Lord Provost to make the even number. 
For the present the 25 members would be taken from the 
existing committees in question. This would form a general 
or parent committee, which would, first of all, be divided 
into two standing sub-committees, named respectively the Sub- 
Committee on Tramways and the ** Sub-Committee on Electricity. 
The parent Committee could again be equally divided transversely 
by appointing 13 members to form a ** Sub-Committee on Finance, ” 
which would deal with all the accounts of the various sections, and 
13 members to form a Sub-Committee on Production." Each of 
these two sub-committees would be composed of six members from 
the Sub-Committee on Tramways and six from the Sub-Committee 
on Electricity, and in each case there would be a convener in 
addition. The parent Committee would, while guiding and review- 
ing the entire policy of the whole, take up and deal directly with 
the generation and distribution of the current required by each of 
the two standing sub-committees, and the fixing of all charges for 
current supplied. The Lord Provost then gave details of the works 
he proposed should be undertaken by the various sub-committees. 
The new Committee, he continued, would necessarily require а 
general manager, who would be the recognised head of the entire 
staff in the various sections, and would, under the directions of the 
Committee, focus and control the administrative and commercial 
work generally. Only an experienced man, whose administrative 
capacity has been thoroughly proved, could be placed in this posi- 
tion. Fortunately, in the General Manager of the Corporation 
Tramways they had such a man. The Committee would also require 


expert advice in forming a general scheme for the production and 
distribution of current, and in designing works. The parent Com- 
mittee would appoint a chief engineer of their own, and place him 
in general charge of the producing department, with mechanical 
and electrical assistants under him. The work of the staff would 
be more directly controlled by the sub-committee on production. 
The sub-committee on tramways would have their chief engineer 
of the tramways department to take the current delivered to them 
by the producing department, and be responsible for using it. 
Their present engineer (Mr. Clark) would naturally tske up this 
position, and, with the necessary assistants, would look after the 
traction current, motors, and plant, along with his other present 
duties. The sub-committee on electricity would likewise have 
Mr. Arnot, who would continue to act as the chief engineer. The 
parent Committee would, of course, see that those three sections act 
in conjunction in all works upon or under the street, such as laying 
of conduits, the erection and use of poles, &c. "The scheme would, 
he believed, be found to present no legal difficulties. In conolusion, 
he said he did not ask the Council to accept the details put forward 
by him, but the scheme commended itself strongly to his judgment 
as the one proper course to pursue at the present juncture. He 
asked the members to think over what he had proposed. He trusted 
that the Electricity and Tramway Committees would look into the 
matter, 80 that at their next meeting they might be in a position to 
deal with the whole subject. 

The Corporation are doing their utmost to be in a position to 
present a good case at the forthcoming inquiry into the working of 
the telephone system in Glasgow.  Circulars have been sent out to 
the adjoining local authorities and а conference of these bodies with 
the City Telephone Committee has been held this week for the 
purpose of deciding upon the course of action to be taken. The 
Corporation have also issued a circular to citizens, and accompany- 
ing this is а form of reply which the receivers are asked to sign, 
agreeing, in the event of the Corporation establishing a municipal 
telephone exchange, to become subscribers. The Corporation state 
that they are prepared, in the event of their being successful in 
obtaining а icence, to form and maintain a telephone system at 
an annual cost to each subscriber not exceeding £5 per instru- 
ment per annum. 


Heanor.—In the course of a discussion on the electric lighting 
question at the last meeting of the Council on a proposal to apply 
for a Provisional Order the chairman remarked that ‘‘ they did not 
want the electric light, but simply were anxious to protect them- 
selves from others.” 


Kenmare (Ireland).—The Killarney Electric Light Company 
have erected an electricity generating station at the Woollen 
Mills on the river Roughty near this town. Water power is used 
in the generation of current, and the plant is capable of supplying 
1,200 8-c.p. lamps. The Southern Hotels Company have already 
decided to take current for 400 lights for their new hotel at Kenmare. 


Lewes.—At a meeting of the Lewes Gas Company the Chairman 
referred to the proposal of the Town Council to obtain a Provisional 
Order. The Directors felt that if the electric light was to come 
they could work it more economically than the Council. They had 
got the ground, and the appliances possessed by them would lessen 
the expense of the manufacture of electric current. A deputation 
of the Directors had waited upon the Town Clerk, and they had 
sent a communication to the Council embodying their views on the 
matter. 


Leatherhead.—The Urban District Council have passed a 
resolution in favour of applying for a Provisional Order next 
session. 


Leyton.—Col. W. R. Slacke, R.E., held a Local Government 
Board inquiry on Friday into the application of the District 
Council to borrow, amongst other sums, £1,880 for electric light 
extension purposes. The Oouncil’s electrical engineer (Mr. H. 
Collings Bishop), who gave evidence as to the manner in which it 
was proposed to expend the money, said that the delay which had 
occurred in connection with the loan had lost them seven or eight 
intending customers. The application for this inquiry was made 
in June last, and customers had expressed dissatisfaction at the 
delay and changed their minds. There was no opposition. 


Liverpool —The Lighting Committee have resolved to illuminate . 
the plateau in front of St. George's Hall by electric lamps at 
an estimated cost of £553. The electric light mains are to be 
extended to Islington, Scotland-road and Cazneau-street. 

Iu a lengthy report on the future demands for electric current in 
the city, Mr. A. Bromley Holmes, the city electrical engineer, 
States that it is not unreasonable to estimate that future require- 
ments for current in the present area of supply may amount to the 
equivalent of 250,000 to 300,000 16 c.p. lamps, or about 25,000 n.r. 
for lighting, and 5,000 н.р. for motors and other purposes. In 
addition to this the tramways would ultimately require at least 
10,000 н.г Mr. Holmes therefore concludes that the power 
required at a not very distant period for the generation of electrical 
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energy may be estimated at 40,000 н.р. At present current is being | the operation of the Act has been on the whole beneficial, and that 


supplied to an equivalent of about 58,000 16 c.p. lamps. After full 
consideration of all the demands that may be made on the depart- 
ment he recommends that sites should be secured, preferably at 
Pumpfields and Edgehill, for two new generating stations, each 
with sufficient space to contain plant of 15,000 H. p. The stations 
should be designed for construction in sections as the demand 
for electrical energy increases. The system of generation and 
distribution should be direct current, with & pressure not exoeeding 
550 volts, except for the outlying districts. The engines should be 
compound or triple expansion with condensing apparatus, each 
capable of developing 1,000 н.р. at most economical load. 

Loading and Discharging by the Electric Light. — The Liver- 
pool Journal of Commerce announces that experiments have just 
taken place at Antwerp with a view to substituting the electric 
light for the old-fashioned oil lamps used from time immemorial at 
the Antwerp docks for lighting purposes in the loading and 
discharging of cargo. Owing to the many serious fires from the 
upsetting of these oil lamps a desire has long been expressed that 
electric light should be substituted. Five arc lights were used at 
dock No. 5, and on Tuesday night two large vessels were discharged 
under the improved conditions. The experiment was entirely 
successful, and it is hoped that the entire quay will now be similarly 
lighted. It is stated that owing to the bad lighting of the quay 
dock robberies are greatly on the increase, the prisons of Antwerp 
being full of dock thieves. This is urged as an additional reason for 
the introduction of the electric light. 


London County Oouncil.—A voluminous report has been 
issued on the work of this Council for the year to March 31 
last. In addition to a great variety of matters of general public 
interest, several subjects are dealt with which have especial 
interest for our readers. Оп the subject of electric meter test- 
ing the Highways Committee report that at the Council's 
electric meter testing station 149 meters of various patterns, the 
accuracy of which was in dispute, have been tested upon the con- 
sumers' premises ; 364 meters have been tested for electric supply 
companies, and found to be correct; and 436 tests have been 
made for the meter manufacturers. The amount of fees re- 
ceived was £645. 118., which, however, does not include the 
testing for the Board of Trade, for which no charge is made. The 
Council has in the year dealt with 232 notices under the Electric 
Lighting Acts and Orders, some of which referred to works extend- 
ing over large areas. The Council has sanctioned the laying of 
&bout 117 miles of mains in streets and roads, in addition to 
innumerable service lines to consumers. ОЁ the mains five miles 
were for high-tension currents and 112 miles for low-tension. 
The Highways Committee's report deals exhaustively with the 
rear of the recent purchase of the London Street and North 

etropolitan Tramways Companies, and the question of the desir- 
ability of adopting a system of electrical or other mechanical 
traction in substitution for horses has been considered, and the 
Council have provided that, should such substitution be made 
and a saving in working expenses and increase in carrying 
capacity of the tramways result in a largely increased profit to 
the lessees, then the bulk of such extra profit should accrue to the 
Council and the ratepayers rather than to the said lessees and 
their shareholders. The report travels over ground with which 
our readers are familiar in connection with the experimental 
trials of any system of traction which the Council may consider 
suitable in substitution for horses. It is pointed out that it is 
difficult to obtain information of a reliable character as to the 
probable additional profit to be derived from working the tram- 
ways in London by electric or other mechanical traction, the 
conditions differing (the report says) from those existing in other 
populous centres. ference is made to the conditions under 
which the Council sanctioned the laying of electric lighting mains in 
the districts under its control, and also with regard to the conditions 
enforced by the Council where the construction of transformer 
boxes or converting stations of large dimensions are necessary. 
The Fire Brigade Committee refer to the extended installation of 
electric fire alarms, which have increased from 358 in 1889 to 
583 to 1897. 2,096 calls were given through these alarms from 
March, 1896, to March, 1897, the number of points from which 
such alarms can be given being 583. There are also 102 lines of 
communication by telephone between fire brigade stations and 17 
between fire brigade and police stations. Electric communication 
also exists between fire brigade stations and 93 public and other 
buildings. 

Manchester.—A deputation consisting of Mr. Alderman Higgin- 
bottom (chairman of the Electricity Committee), Mr. J. Pythian 
(deputy-chairman) and Mr. C. A. Wordingham (the city electrical 
engineer) has started for the purpose of inspecting various electrical 
undertakings on the continent, with the special view of obtaining 
information as to electric traction. 


Merchandise Marks Act. —The report of the Select Committee 
appointed to inquire into the effect and operations of this Act has 
been published. The Committee state that they are satisfied that 


there is evidence that it has to а great extent stopped the fraudu- 
lent practices against which it was more particularly directed. The 
main recommendation of the Committee is that goods in transit 
should be exempt from the operation of the Act. 


Middlesborough.—The Imperial Tramways Company have 
commenced the work of constructing the electric tram lines 
between Middlesborough and Norton. 


Motherwell.—The Police Commissioners have unanimously 
adopted the recommendation of the Lighting Committee to carry 
out the provisions of their Provisional Order. The subject of 
electric lighting has been before the Board in one form or another 
for the past five years, and the present unanimous feeling of the 
Council augurs well for the success of their proposed municipal 
electricity supply undertaking. 

Newcastle-on-Tyne.—Mr. T. Cairns has placed before the City 
Council a proposal that on the expiry of the existing lease the 
tramways service shall be transferred to the municipality, and he 
urged that a special committee of the Council should be appointed 
to take the tramway subject in hand. Some forceful figures have 
been presented by Mr. Cairns in support of his proposal, and he 
especially points to Glasgow as an instance where the transfer of 
the tramway system to the Local Authority has been crowned with 
complete success. It appears from Mr. Cairns’ figures that the 
Newcastle population travels 20 times a year, whereas in Glasgow 
the population patronises the tramways 125 times a year. Similar 
satisfactory results of the transfer are shown by the working of the 
Sheffield trams, and the comparative non-success at Huddersfield is 
attributed to the fact that the system was not properly installed in 
the first instance. Previous attempts to secure a successful issue 
for a motion of this character at Newcastle have been unsuccessful. 
It is stated, however, that Mr. Cairns stands a better chance of 
success now than at any previous time. 


Motor Car Explosion.—With customary accuracy, when deal- 
ing with electrical matters, several of the London evening papers 
of Wednesday chronicled an explosion on a motor car at Ludgate 
Circus belonging to an electrical company." Mr. Walter C. 
Bersey asks us to point out that, of course, the motor car did not 
belong to the London Electrical Cab Company, whose vehicles are 
all electrical, and upon which an exploison, therefore, is impossible. 


Newmarket.—Notice is given of the transfer of the Newmarket 
Provisional Order to the Newmarket Electric Light Company 
(Limited) The period of transfer is 42 years, the Council having, 
however, the right of purchase on certain terms at 12 months' 
notice. 

Perth.—The Town Council's policy with regard to the electric 
light question is marked by extreme caution. Some time ago the 
Council held a special meeting for the purpose of hearing Mr. F. E. 
Gripper's views on the subject of the establishment of electricity 
WU. After obtaining answers to a number of questions, Mr. 
Gripper was thanked for his attendance, and the further considera- 
tion of the matter was deferred. Ол the 23га ult. the Special 
Electric Lighting Committee held an interview with Mr. Thomas 
Barton, of Blackburn, who submitted his views on electric lighting 
and refuse destruction, and the Committee are now awaiting a report 
from this gentleman before proceeding further. 


Peterborough.—The Peterborough Electric Light and Power 
Committee have submitted a proposal for the transfer of the 
Council’s Provisional Order. The matter has been referred to the 
Town Clerk and Borough Engineer for consideration and report. 


Rochdale.—Mr. E. M. Lacey recently prepared a report for the 
Gas Committee, in which the erection of electricity supply works at 
a cost of £22,000 was advocated. The low-tension three-wire 
system of supply, at a pressure of 220 volts, was recommended. 
This report having been approved by the Committee, the matter 
came up for discussion at the last meeting of the Town Council. 
The Chairman of the Committee (Alderman W. J. Petrie) moved 
the adoption of the report and stated that the proposed works 
would be so designed that whether they purchased the tramways 
or supplied the electric current to the Company, they would be able 
to meet the demand at very little extra cost. The motion was 
passed. 

Shoreditch (London).—The Vestry have ordered six additional 
arc lamp pillars from Messrs. Macfarlane, and has decided to 
obtain three additional motor transformers at а cost of £616 each. 
The charge for current for public lighting has been fixed at 5d. 
per unit. 

Skipton.—Councillor Varley will move a resolution at the next 
meeting of the District Council in favour of appointing а committee 
to consider and report upon the practicability of utilising the water 
power at the disposal of the Council at Eastby in the generation of 
electric current. 


South Africa.—The new plant for the electric lighting of the 
De Beers Mine, Kimberley, which has been supplied by the 
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General Electric Company of New York, includes three tandem- 
compound engines of 175 r.H.P.; two 50-kilowatt dynamos, one of 
which supplies current at a pressure of 220 volts and the other at 
115 volts. The plant is intended for the lighting of the mine, and 
also to drive a number of motors during the day. 

A special committee of the Durban Town Council has reported 
in favour of the overhead-trolley system of traction. 

lt is stated that an order has been placed for an electric lighting 
installation for Francistown, Tati, Rhodesia. . 


Stapleton (Bristol).—The Board of Trade inspection of the 
Stapleton (Bristol) extension of the Bristol electric tramways has 
been fixed for Tuesday next. It is expected that the line will be 
ready for traffic within a fortnight. 


Telephone Trunk Line Communication.—-Telephonic com- 
munication was established yesterday with Cork and Limerick by 
means of a trunk circuit from Dublin. 


The Engineering Strike.—It is stated that the Electrical Trades 
Union has been approached by the Amalgamated Society of Engi- 
neers with the view of the former withdrawing its members from 
the employment of the electrical engineering firms who are resist- 
ing the demand for a 48 hours week. The Electrical Trades Union 
are said to have declined the overtures of the engineers, as the 
Amalgamated Society did not consider it necessary to consult them 
in the early stages of the strike movement. 

Some important figures have been issued by the Leeds Federation 
of Engineering Employers as to the conditions of labour in the 
engineering trades prevalent in Belgium. It is pointed out that 
“ Belgian employers, using practically the same machinery as do 
British masters, get twelve hours’ wor r week more out of their 
men than the Amalgamated Society of | Engineers is disposed to 
allow in England. In Liege and Antwerp the working week con- 
stitutes 60 hours for all classes, while at Ghent it is 66 hours. 
The wages differ much at the three places. At Liège fitters 
receive 183. 4d. to 22s. 6d., at Antwerp from 21s. 3d. to 26s. 3d., 
and at Ghent from 18s. 3d. to 22s. The best-paid class at Liége 
is the turners, who get from 183. 4d. to 283. 94. The same class 
at Antwerp receive from 218. 3d. to 26s. 3d. ; while for the 
longer week at Ghent the wages only vary from 18s. 3d. to 22s.” 


The Telegraph in Abyssinia.—It is stated that the treaty 
signed between the French authorities and King Menelik of 
Abyssinia concerning the railways of Ethiopia provides fur the 
establishment of telegraphic communication throughout the country. 


The Telegraph in .—It is reported the charges for 
telegrams over the Madagascar lines has been fixed at 15 centimes 
per word, with a minimum of 20 words. Offices have been estab- 
lished at Imerina, Antananarivo, Morovoay, Muvetanana, Andriah 
and Ankazolea. 


Tottenham (London).—As the Local Board of this district 
delays the introduction of electricity supply, the local gas company 
intimate their intention to apply for electric lighting powers if 
they find themselves in accord with the local authorities repre- 
senting the ratepayers in the district." At the recent meeting of 
the Tottenham and Edmonton Gas Company, the Chairman said 
that they had the opinion that neither Tottenham nor Edmonton 
were places where an electric lighting company would be likely to 
find business at a reasonable rate of charge sufficient to give them 
a profitable return on their capital. Their Company had very dis- 
tinct advantages as a lighting company established in the district 
that would enable them to supply electricity at a lower rate than 
anybody else. If they found that they could work in harmony 
with the local authorities the Directors wo uld be prepared to take 
up electricity supply. 


Wallasey.—The electricity department seems to be making very 
good headway. At the last meeting of the Council the Chairman 
of the Gas and Electricity Committee (Mr. Ellery) moved that 
application be made to the Local Government Board for sanction 
to borrow £15,000 for laying down additional plant for the supply 
of 75,000 units per annum for not less than three years, at SM. 
per unit, to the New Brighton Tower Company, the supply to be 
ready by March 31 next. He said that they had now a greater 
demand for electric current than they could meet, and extensions 
would therefore shortly be necessary to meet the ordinary 
demand. It was proposed to spend the £15,000 sooner than was 
expected, in order to meet the requirements of the Tower Com- 
pany, who had guaranteed them a profit of £250 per annum. Mr. 

llery laid stress upon the fact that the current would be used in 
the daytime, and in conclusion said it had been previously estimated 
that the Committee would end the year with a loss which would be 
equal to about a farthing in the pound, but he was glad to be able 
to announce that instead of a loss they would have a small profit. 
After discussion it was decided to increase the accumulator capacit 
of the station in order to meet the Company’s demand, aad wit 
this modification the motion was adopted. 


West Hartlepool — Тһе Town Council have purchased 11 acres 
of land from the North-Eastern Railway Company in Burn-road 
for the purpose of erecting an electricity generating station. 
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WW At the special meeting of the Town Council on 
Tuesday it was decided to apply for a Provisional Order. 

Windermere.—A scheme for the construction of an electrical 
tramway from the Waterhead Pier, Windermere, to the village of 
Grasmere has been projected. 

Worcester.—On Tuesday the Streets Committee brought up a 
report recommending the Council to authorise the employment of a 
traction engineer to report as to the advisability of taking over the 
tramways in the city on the expiration of the present lease (in 
about б years), and the cost of introducing electric traction on the 
lines. After discussion the Council decided not to adopt the 
recommendation, as they thought the proposal was premature. 

Worthing.—The Council have instructed the Town Clerk to 
ascertain from the consulting engineer (Prof. Kennedy) if his 
estimate of the cost of establishing electricity works in the borough 
can be revised. 

Annual Outing.—On Saturday last over 540 persons employed 
at Messrs. Crompton and Co.'s works, Chelmsford, had their annual 
outing at Great Yarmouth, where, notwithstanding somewhat 
stormy weather, a pleasant day was spent. 


COMPANIES’ MEETINGS AND REPORTS. 


d 


Brush Electrical Engineering Company (Limited). 


The eighth annual report of the Directora to June 30th last, to be 
presented at the meeting to be held at Cannon-street Hotel, E.C., on 
Friday next at noon, states that the profit and loss account shows an 
available gross profit of £43,761. бз. 3d. After deducting maintenance, 
general charges and interest on debenture stock, there remains a balance 
of net profit of £18,962. 4s. 5d., which the Directors recommend shall be 
applied aa follows :— 

To balance of dividend due Preference shareholdera for 


year ended June 50, 1895 .................. ........... £2,141 3 8 
„ dividend at 4 per cent. per annum on Preference 
shares, for year 1896-7 ........... t 7,200 0 0 
„ bonus payable to employésunder profit-sharingscheme 1,609 2 4 
„ ere funn ggg АКИРА 5,000 0 0 
„ balance carried for warte B 5,011 18 5 
£18,962 4 5 


The results of the year's working show a decided improvement over those 
of the previous year. Further administrative economies have been and 
are being effected, of which the accounts for the past year have not derived 
the full benefit. The Directors are glad to report that the condition of 
the industry generally is steadily improving. 

Formal sanction to the reduction of the Ordinary share capital 

authorised by the shareholders last Nov. having been obtained, the balance 
sheet is drawn in accordance with the reduced valuation of assets approved 
by the Court. Of the £76,770 44 per cent. Redeemable Second Debenture 
Stock, the Directora have decided to pay off £26,770. This amount has 
been drawn in accordance with the provisions of the trust deed and 
will be redeemed on Oct. 1 next. There will then be a sum of £60,000 
Second Debenture Stock outstanding. Capital expenditure to the extent of 
£11,548. 5s. 8d. has been incurred during the year on extensions of 
buildings and plant at Loughborough, and further additions are now in 
progress. The Directors consider this capital outlay justified by the large 
volume of orders now in hand and the improving prospects of the Com- 
pany’s trade. 
- The Company's works have been employed during the past year in the 
manufacture of electric lighting and traction plaut, consisting of steam 
engines, alternating and direct-current dynamos and accessories ; also of 
locomotives, cars and other rolling stock. In the field of electric trac- 
tion the Company has secured important contracts, which are now 
in progress. The result of the year’s operations enables a further distri- 
bution to be made to the employés under the Company’s profit-sharing 
scheme, the scope of which was extended in 1893 to include the Com- 
pany's workmen, Since then the sum of £4,753. 6s. has been distributed 
among participants in cash or invested in the provident fund on their 
behalf. In the opinion of the Board the scheme continues to work well in 
the interests both of shareholders and participants. 

Mr. A. H. Sanderson and Colonel F. G. Steuart seek re-election as 
Directors. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


DIRECT WEST INDIA CABLE COMPANY (LIMITED).—This Company 
was registered on Sept. 1, with a capital of £120,000, in £5 shares, to 
undertake, carry out and maintain the extension to Jamaica of the existing 
telegraphic communication between Halifax and Bermuda, and for that 
purpose to construct, lay and maintain a submarine telegraph line from 
the island of Bermuda to the island of Jamaica, vid Turk’s Islands, to 
acquire from the Halifax and Bermudas Cable Company (Limited) the 
benefit of an agreement, dated Aug. 2, 1897, with the Treasury, to con- 
struct, build, or manufacture and deal in any cables, wires, cable tanks, 
ships, stations, buildings and machinery requisite or convenient for use in 
connection with or for the purpose of any such works, The first sub- 
scribers, with one share each, are: Thomas Skinner, Joseph Rippon, 
telegraph engineer, Thomas G. Н. Glynn, Donald E. G. Lee, Charles F. 
Hunt, Barron D. Holroyd and F. Herbert King. 
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ELECTRICAL ADVERTISING SYNDICATE (LIMITED).—This Company 
was registered on Sept. 1, with a capital of £10,000, in £1 shares, to 
acquire the business of a company of the same name, and to acquire, 
develop, work and deal with certain patents and inventions in connection 
with the application of electrical euergy for the purposes of advertisement, 
and to carry on the business of advertisement contractors, electrical 
engineers, electricians, &c. The first subscribers, with one share each, are: 
J. Griffith, A. Rene Upward, engineer, G. A. Wood, F. G. S. Cooke, J. T. 
Sichel, С. 8. King and J. J. Galloway. The firat Directors are: Frederick 
М. Eden, James J. Walters and John Griffiths. 

TOWNS REFUSE UTILISATION (HANSON'8 PATENTS), LIMITED—'Chis 
Company has been registered, with a capital of £20,000, in £1 shares, to 
acquire certain patents relating to improvements in. town refuse destruc- 
tors, and to develop and work same. 


AFRICAN DIRECT TELEGRAPH COMPANY (LIMITED).—The annual 
return to June 9 has been filed. The capital is £300,000, in £10 shares. 
аен а these have been taken up, and the full amount has been called 
and paid. 

BLOT ELECTRIC ACCUMULATOR (LIMITED).—This Company has never 
gone to allotment, and the agreement between M. G. R. Blot and the 
promoter has been cancelled. The inventor's solicitors have therefore 
been instructed to have the name of the Company expunged from the 
register. 

BRITISH COLUMBIA ELECTRIC RAILWAY COMPANY (LIMITED).—-The 
statutory return, to July 28, has been filed. The capital is £250,060, in 
£10 shares, of which 20,007 have been taken up. 20,000 of these have 
been issued as fully paid to the Colonial Railway and General Investment 
Company (Limited), 5s, per share has been called, and £1. 15s. paid on 
the remaining seven shares. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 2 per cent. (May 13, 1897). Price of silver 
25d. per oz. (Sept. 9). Consols (23 per cent.) 111§—111§ for money, 
111,%—1114% for account; 24 per cent. 104—104} (Sept. 9). Stock 
Exchange Settling Days ; Consols, Oct. 4: Stocks and Shares Continuation 
Days, Sept. 13 and 28; Ticket Days, Sept. 14 and 29; Pay Days, Sept. 
15 and 30 ; Mining Share Carry-over Days, Sept. 11 and 27. 

ALUMINIUM COMPANY (LIMITED).—In moving the adoption of the 
report at the annual meeting of this Company on Tuesday, the Chairman 
(Sir Henry E. Roscoe, F. R. S.) said that the gross profits for the year had 
been £10,531. After taking into account the amount brought forward, 
and deducting all fixed charges, there was a balance of £7,447, out of 
which it was proposed to pay a dividend of 10 per cent. on the A' shares 
and to carry forward £1,447. They had not thought it necessary to 
write off any sum for depreciation. Their transactions last year enabled 
them to reduce their patent account by £20,000, the sum of £10,000 being 
written off their works, and in addition a large reserve fund in shares was 
formed, quite apart from the ordinary assets of the Company. The old 
Six per Cent. Debentures had been paid off, and a new issue for £90,000 
at 4] per cent. had been made. Dealing with the ordinary business of 
the Company а& Oldbury, he regretted that the result of the year's 
trading was not so satisfactory this year. This had been almost wholly 
due to competition in Germany, which had compelled them to lower 
their prices. The employment of sodium for its present purposes had 
been brought about by their Company alone, and they believed their patents 
covered the principles involved in its manufacture electrically from caustic 
soda. Their process was entirely an original one ; therefore, when they found 
that not only were the markets which they created for sodium invaded, but 
that the foreign sodium thus placed is made electrically from caustic soda, 
by a process which they believed was an infringement of their patents, it 
became necessary to institute proceedings to stop the infringement. Patent 
litigation in Germany was slower even than in this country ; but otherwise 
they were quite satisfied with the present position of the lawsuits, and 
confidently expected that they would soon gain a favourable decision. 
Any special announcement regarding the Castner-Kellner Co. would be 
out of place, but the Directors of that Company were well satisfied with 
the progress made and the general position and future prospects of that 
Company. What he had said as to the Castner-Kellner Company held 
good also in reference to the Matthieson Alkali Company and the Niagara 
Electro- Chemical Company. 

BRIGHTON AND ROTTINGDEAN SEASHORE ELECTRIC TRAMROAD 
COMPANY (LIMITED).—The ordinary general meeting of this Company 
was recently held at the Offices, Madeira-road, Brighton. The Directors’ 
report stated that the repairs necessitated by the disastrous gale of Decem- 


ber last bad been completed, and the car had been reconstructed in an 
improved manner. The line was reopened on July 20th, and was again 
being well patronised by the public. The Chairman (Mr. E. О. Bleackley) 
said that, although they did not expect a repetition of last winter's disaster, 
the car and jetty had been insured, во that any future loss would not fall. 
upon the Company. Since the reopening scarcely a day had passed without 
the booking having to be suspended, the full complement of tickets having 
been sold. Owing toa miscalculation by the contractors for the engine they 
had not been able to run the cars so fast as they expected, but still at a satis- 
factory speed, and the makers of the engine had promised to give them more 
power; but no alteration could be carried out without suspending the 
traffic in the busy season. Mr. J. J. Clark said that, as was not unusually : 
the case with railways, the laying of the line had cost а great deal more 
than was originally anticipated, and they would shortly be issuing, in 
order to raise sufficient capital, £8,000 Six per Cent. Preference shares, 
The interest on debentures was only £300 a year, and their expenses 
amounted to between £1,200 and £1,300 per annum, and no doubt the 
revenue would be at least £5,000, so that there would be a large margin 
to pay interest on preference shares. 


BRISTOL TRAMWAYS AND CARRIAGE COMPANY (LIMITED.)— The 
traffic receipts of this Company for the week ended Sept. д were £2,543 
10s. ld., against £2,574. Os. 2d. in the corresponding period of 1896, 
an increase of £169. 9s. 11d. 


CITY AND SOUTH LONDON RAILWAY.—The traffic receipts of this 
railway for the week ended Sept. 5 were £875, against £848 in the corre- 
sponding week of 1896, an increase of £27. The total receipts for the 
half-year amounted to £9,027, against 29,181 for the corresponding period 
of 1896, a decrease of £154. 


COMMERCIAL CABLE COMPANY.—A quarterly dividend of 13 per cent. 
(being at the rate of 7 per annum) has been declared, payable on Oct. 1 
next out of the net earnings of this Company. The transfer books will 
be closed on the 18th inst. and re-opened on Oct. 2. 


‘DUBLIN UNITED TRAMWAYS COMPANY.—The traffic receipts of this 
Company for week ended Sept. 3 were £3,222. 18s. 7d., against £3,532 
18а. 9d. in corresponding week last year, a decrease of £310. Os. 2d. The 

te to date is £31,801. 12s. 9d., against £30,533. 10s. 10d. last year, 
an increase of £1,268. 1s. 11d. : 


GREAT NORTHERN TELEGRAPH COMPANY.—The traffic receipts of 
this Company for August, 1897, were £22,400, and the total receipts from 
Jan. 1 to Aug. 31 amounted to £181,600, against £188,000 and £202,800 
for the corresponding months of 1896 and 1895 respectively. 


HALIFAX AND BERMUDAS COMPANY (LIMITED).—The eighth annual 
meeting of the shareholders of this Company was held at the offices, 33, 
Old Broad-street, London, E.C., on Wednesday, and the report of the 
Directors for the year ended June 30 last was, we are informed, unani- 
mously adopted. Mr. Thomas Skinner and Mr. T. G. H. Glynn were 
re-elected as Directors, and the auditors, Messrs. Gribbon, Holroyd and 
West, were reappointed. The following is the Directors’ report :— 

“The cable receipts in the past year were 3, 472. 83. Ad., compared with 
£3,339. Js. 5d. in 1895-96. This increase is due to the general improvement 
of tradein Bermuda. The net result of the year isa profit of £951. 15s. 11d., 
compared with £492. 11s. 10d. Offers for the sale of Debentures to the 
trustees were invited in Dec. and June last, when £3,900 of Debentures 
were acquired and cancelled at a cost of £3,577. 178. 6d. The profit of 
£951. 15e. 114. and the £3,900 on account of Debentures redeemed during 
the year are applied to the writing down of capital expenditure. The 
Company's cable has throughout the year worked with complete efficiency, 
and its electrical condition continues excellent." 


LIVERPOOL OVERHEAD RAILWAY COMTANT.— The traffic receipts of 
this railway for the week ended 5th inst. amounted to £1,582. The 
amount for the corresponding week last year was £1,212 Increase £170. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee has 
appointed Tuesday, the 14th inst., a special settling day in the further 
issue of 130,765 Five per Cent. Non-Cumulative Third Preference shares 
(Nos. 119,255 to 250,000) of the National Telephone Company, and have 
ordered the same to be quoted in the Official List. Application has also 
been made to the Committee to allow & further issue of 7,525 Ordinary 
shares (Nos. 22,476 to 30,000) of the County of London and Brush Pro- 
vincial Electric Lighting Company (Limited) to be quoted in the Official 
List. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended Sept. 5 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,916. 

WESTERN UNION TELEGRAPH COMPANY.—The Directora of this 
Company have declared the usual quarterly dividend of 1j per cent. 
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19,000,000} 8100 814 Commercial Cable Capital Stock ....— 180 185 180 185 4 6 6 |Jan., Apr., July, Oct. 15; 167 
£653,533 | Stock 47 Do. 500 year 4 per Cent. Debenture Stock .. 1064 107 103) 1074 8 14 LL T T 3 81 
16,000 10 8/0 | Cuba Submarine ......... o эраг. 8 9 9 8 S 5 | February and August к. 
6,000 10 | 107 Do. Рене 10 por дБ 18) 19 18} 19 527 " Rete i — 
12,981 5 0 | Direct Spanish (fully pald ).. „ 3 4 4 b 4 811 | April and Octo - - 
6,000 5 10 Do. 10 per Cent. Самал Preference . 10 10 11 4 12 10 = — 
480,000 #50 44 ро. 4% рег Cent. Debentures nsss... . 103% 106 103% 1067 4 411 | January and July = — ii 7 
60,710 £20 4/6 | Direct United States Gable, 1977 .ausasis in qn cm ec 91 10 10 19 614 8 | Jan., Apr., July, Oct. 104 i * 
400,000 £10 5/6 Eastern —— ML HEELS E EL Jio ee оо 163 17 16} 17} 8 15 4 n n ial 6а 
10,000 £10 6% Do. 6 per Cent. Cumulative Preference .... 171 18 174 — 184 8 5 0 " " 1156 181 
&1,802,615| Stock 4 * ро. 4 per Cent. Mort. Debenture Stock (red.) 129 132 120 132 8 0 9 | May and November 4 
289,500 2100 5 * Do. Брег aa ат come Aids лайша» LOL 104 101 104+ 414 9 | February & August T i 
000 10 2/6 | Eastern Extension ......... „ © vc NETT 171 18 817 9 | Jan., Apr., July, Oct. 1 it 
£35,500 | 4100 6% |" 6 p. с. (Austin. Gov. Bub. Debs. 1900 ..| 9) 103 99 103 417 1 | January and July .. € — 
£120,300 100 5% "Eastern and S. African 5 p. Cent. Mor.Deb.,1900 .. 99 103 99 108 417 1 " э = 
£800,000 100 - M Do. 4% Mortgage Debentures,1909 .......... 103 103 103 106 3 15 8 February & August z - 
4200,00 | £25 | 4% |* Do. 4% Mauritius Sub. Debs. (regd.)....—..| 107% 110% | 107% 110% | 812 9 Hore ү, ase iis 
180,927 10 3/6 | Globe Telegraph MEO TEN ал da us o Gi аа Fa od 5 14 12 11} 12 817 0 e , Apr., July, Oct. 17 16 
180,042 10 А Do. г Cent. Preference e.s ss ss = =s se.. 16} 171 16} 171 89 7 i 
169,000 10 5/0 Great Nort ern of Copenhagen . . = 261 274 264 27} 813 1 January, April, July .. .. 
4160, 000 100 5 * Do 5 per Cent. Debs., 1883 Issue Series B xd 104 107 10? 105 415 8 | March & Se ptember à -. 
17,000 EI 54 57 61 57 4 7 9 | May and ‘November 53 - 
£100,000 100 6% London Platino-Brazilian 6 per Gent. Debs., 1901. pea 107 110 104 107 512 2 | March & September .. -- 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs. (red) 1942 . 107 11) 107 110 813 5 | Juneand December .. — 
11,889 5 4/0 Reuter's . =... .... 565252 „„ „% %% „%% „ ЕЉКЕЮ 7 8 5 0 0 е магард Coober. 138} 133 
o £100 2 ЧЮ 8 Cables Trust at te ap vend cee DUR ‚ оро. 185 мо 15 0 ‘ 5 9 3s E "n 
5,609 es can Telegra 625962 6 MO ... — — 
£213,400 100 6% |" Do. Брег Cent. Debentures (red.) xd 104 107 10? 105 415 3 | March & September as - 
80,000 10 2/0 „Wost Coast of America (boa 6d 6n cb as c4 en on Фай, em m Ө» і 1} ad ъй — — 
ve 100 as Do. 4 рег Cent. Debentures .. me mss. =e = =e se. - 105 107 T 315 2 | June and "December .. .. 
88,321 10 7 "West India and Panama 44 i 14 1 14 es May and November 103 = 
84,563 10 /0 Do. 6 per Cent 1st Preference „s.s me = =s». = 10 104 10 10} 515 5 " 60 
4,669 10 6/0 Do. 6per Cent. 2nd Preference ......—.... 8 y 8 9 615 7 j = ~ 
£80,000 100 Y * Do. брег Cent. Debentures, 1917 ......—.. 105 108 105 108 412 7 January and July .. 53 9 
64,256 15 8 Western and Brazilian .... ‘a asd bh bese 9 9 9 93 8 6 8 | May and November T 
83,129 7 8/0 Do. 5 per Cent. Preferred Ordinary masa РР 7 7 7 Th 46 7 ” " E 2i 
83,129 7 1/6 Do. Deferred Ordinary .. 2 2 21 2 2 s а » 8 і 
£382,230 | Stock 4% Do. 4 per Cent. Debenture Stock (r ed. ). 101 101 101 104 817 4 | June and December — m 
$1,163,000 | $1,000 7 Western Union 7% 1st Mort. (Building) Bonds 1902 106 110 106 10 6 9 8 Feb. der fre + Nov. 100 — 
£162, 290 £100 6 Do. 6 per Cent. Sterling Bonds (red.) ....xd| 103 106 109 106 514 3 March & September - 
TELEPHONES, 
44,000 £5 4/0 Chil! Telephone (fully pad 8} 3} 8} 81 5 6 8 [Auguste TIT “ - 
224,850 7 t 23d. Consolidated Telephots Const. & Maintenance .. ve es № 32 Julßůnleeeee 1 
28,000 1/0 | Monte Video Telephone 6 per Cent. Preference .. 2 2 2 9 8 0 0 October E^ r^ 
434,507 6 8/0 | National ........ о dd 64 6 T. 03 4 3 0 | February & August 
15,000 10 6/0 Do. 6 per Cent. Cumulative 1st Frei. — — 15 17 15 17 3 10 7 Т " - - 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. (fully paid) .. 15 17 15 17 810 7 " " “th "бА 
119,234 5 2/6 Do. 6% Non-Cumulative 8rd Pref. (fallypaid) в 64 6 63 8 16 1t " " 108 107 
1,829,471 | Stock ak * Do. Debenture Stock, 347 (red.) 105 110 105 110 3 8 9 | June and December i 
171,504 1 c cn Gm ox nares ͤ E d 06 Cae % H % 1 4 2 4 | April and October.. 81 — 
58,000 5 5/0 United River Plate .. к. Bh 4 34 4 6 `5 0. | JUN. .oooséocexad es — 
£146,783 | Stock 5% Do. Б per Cent. Debenture Stock (red.) — =.. 100 105 100 105 416 2 | June and December e - 
ELECTRICITY SUPPLY COMPANIES, March [ 3. 
со : 44% Birmingham vm Supply (fully paid) = 91 91 ac La ы A de 
A T o d nie e bep EA ee 0 72 es 94} 21 
40,000 £10 14/0 of Louden Electric Lighting (full i A 233 244 245 25} 2 11 11 February .......... T 
40,000 10 . 0X 8 6% Cumulative Pret. ( 1155 paid) 8 К^ 17 18 17 18 8 6 8 | February & Augusb Ti e 
4400,00 Stock 5% Do. 5% Debenture Stock (red.) 130 135 13) 185 3 14 4 | Jane and December 13, 13] 
80,000 5 3/0 жаны Cross & Strand Electricity Supply Согр.. 121 133 121 13} 2 4 6 February & August bei а» 
20,000 | 2/8 Do. 43 рег Cent. Preference. — 6 64 6 6} . LAT a July ча ъз 
67,500 | £100 5% Do. 5 рег Cent. Debentures (red.) - — v. March” - = 105. — 
£ 16,000 b 26 | Chelsea Electricity Supply Ordinary ..... ese 91 101 10 103 8 11 5 TE co cys. " 
22 ty 45% |* Do. 43% Debenture Stock (red.) 15 118g g^ d: 81) 8 | June and December 12 è 
' — nty of London & Brush Prov. Or 12; .. 15 
20,000 ij | Ж | S үктүү aor. 0 d (tally im 15) 15} 151 is} з iô 2 | March & September | 15 15, 
111,000 5 T London Electric Supply Ordinary ок ая ER 1 14 18 1 “9 бА 1 52 
48,050 5 T Do. Preference .... Andi 4 4} 4 KL T n 173 174 
49,900 10 6/0 | Metropolitan Electric Supply Ordinary .. ue 17 18 17 18 215 7 | April and October.. 2, Ы 
12,500 10 3/8 Do. issued at 2 prem. (fully paid) .......... 16 17 16 17 15 ” ” | * 
£220,000 | Stock | 417 Do. 44% Deb. Stock First Mortgage. 118 122 118 122 813 9 | Inne and December » 
6,459 10 8/0 Notting Hill Electric Ordinary .......... =... = 15 16 15 16 210 0 WWK c= * =. 
275,009 1 = | Rand Electric ..... lis 1% We l5 .. 58605 Y * 
£154,000 100 44% |*Royal Elec. Co., of Montreal 44% ist Mort. Debs.| 104 106 104 166 4 6 7 | April and се ег in iv? 
19,980 5 8,6 St. James and Pall Mall Electric Ordinary ...... 17 18 164 173 з 5 9 | February & August = mien: 
20,000 5 8/6 Do. 7 рег Cent. Preference .... Va ай ba 10 11 10 п 8 3 3 " " 2 Р 
£50,000 | Stock 4% |* Do. 4 per Cent. Debenture Stock (red. 102 105 . 103 106 818 0 | June and December i$? - 
67,900 5 4/0 | Westminster Electric Supply (fally ра!4)........ l4} 153 144 153 8 4 0 | March & September е T. 
ELECTRIC MANUFACTURING, &o., COMPANIES. | 
90,000 £3 1/6 | Brush Electrical Engineering уа 1 14 { 14 — — | 152 — 
90,000 ? 1/2 Do. 6 per Cent. Pref. Nos Cumulative ..... lj 1} l4 11 T - 111 14 
£125,000 Stock | 4} Do. 4} per Cent. Perp»tual Debenture Stock xd 103 107 103 107 4 4 1 | February & August 1034 - 
£76,770 Stock | 4i * Do. 2nd Debenture Stock (red.) 94 98 94 98 412 7 June and December is on 
10,000 £10 р British Aluminium Ordinary .................... ^ - - - — — 
20,000 10 * Do. 77 Cumula ive Preference . ........... ee -~ - - — -- 
200,000 1 я Castner-Keilner Alkali Со. (16s. paid) ... 1 1} 1 1} — - ee - 
28,180 5 8/0 | Crompton and Co., 7 per Cent. Cumulative Pret .. 14 2 1j 9 = = al * 
282,850 100 6% Do. 6% First Mortgage Debentures (red.) 89 91 £9 94 5 6 5 | January and July .. - s 
93,261 5 1/9) | Edison and Swan United (“A“ Swan) (£3 paid).. 21 2} 2} 21 5 8 8 | February & August - a$ 
17,139 А 2/91 D. (BEA -A VU Sica 4 ib 1 4} 511 1 " L — — 
£2)0,000 | Stock ы Do. 4% Débeniate 0 101 103 ке 317 8 | June and December | + s 
110,0C0 £i 1/1! | Electric Construction ......................... 1 2 1 9 5 0 0 | February & August 14 Hr 
16,313 2 77, Do. 7 per Cent. Cumulative Pre. 9 8} 9° 8 46 2 August ...... оа о оо 8 - 
91,196 1 10/0 Elmore's Patent Copper Depositing — —.. — -- .. — — 
10,000 10 6/0 W. T. Henley's Telegraph Works Ordinary — MET 18h 19} 184 193 5 2 7 | February & August 18} R 
3,000 10 7/0 Do. 7 per Cent, Preference .... 18 19 18 19 813 8 " " .. - 
£50,000 | Btock 4} Do. 447 Mortgage Debentare Stock (red. »- 109 144 | 109 114 4 0 6 1 » | Р wt 
60,000 £10 5 India Rubber, Gutta Percha, &c., Works ....... 200 213 21 22 411 0 | 2f 211 
800,000 | 100 4% * Do. 4% First Mortgage Debentures (red.).. 105 108 105 103 314 9 |Maron & Se tember | T 
87,850 13 12 Telegraph Construction and Maintenance .,.... — 97 40 87 40 4 811 , March and — 84 374 
£160,900 | 100 ^ Do. б per Cent. Bonds(red.] 1899 .........| 102 105 102 105 415 8 | January and July . 103 » 
£22,500 &5 8/0 | Willans and Robinson Ordinary..........— .. —... 8} 83 8i 8} 4 0 0 | April and October I — 
£22,500 25 8/0 Do. 6% Cumulative Preference........... 7 74 7 7 817 5 as e 
100,000 | Stock | 36/7 Do. 4}% First Mort. Deb. Stock (fully paid) — 106 107 105 107 4 4 1 | May and November — — 


* In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 
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BRUSH INDUCTOR ез 
ALTERNATOR Ё 


(MORDEY’S PATENT). 


TOU 


Ш ШШЩЩ 


DURABILITY GUARANTEED. 


NO MOVING COIL WHATEVER. 
HIGH EFFICIENCY. 


PERFECT PARALLEL WORKING. | 
WILL STAND SHORT-CIRCUITING. ` 


CONES. 


JUN 


ANANAS es == === = 
The Leading Machine on the — == 
Oentinent. 


9% — 85,5. 


Large Orders in hand for English 


e = = == = = EE SS Е E 3 — — mt 
Stations. * SEN EB 


Send for Lists 0 


THE BRUSH ELECTRICAL ENGINEERING "NN en 


9 LONDON, E.C. 


“HOLOPHANE” 


PATENT 


aS a B 
Light Diffusing Globe. 
GUARANTEED TO GIVE MORE LICHT, WITH BETTER DIFFUSION, THAN ANY GLOBE IN EXISTENCE 
LATEST DESIGNS in CLEAR GLASS and NEW PATENT ROSE TINT 


Particularly applicable 
to 
Artistic and Decorative 


Electric installations. 


The only Globe that 
overcomes the 
objectionable features 
of the 
Incandescent Glow Lamp. 


ama o a_a — ааьан 


New Pattern for 1897-98, No, 30. | 
We respectfully beg inspection of our new system of lighting directly from the ceiling, as installed in our 
SHOWROOMS AT 


91, 98 & 95, QUEEN VICTORIA ST., LONDON, E.C 


^ Prices from 24s. 


per Dozen. Catalogues E'ree. 
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THE EASTERN TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 


— а 


— — — —— 


es 3 2 


J “ЕЛ ~ № 1 4 t : ^ > i 
А. S mm See ; ГМ * 
A 7 NEN 
^) — —À Ve 
| 22 — * VS. 
e / 7 «речт 
аы ДЕГ. з " CABLE COMMUNICATIONS I STR ddar pumn 
= Jada И - OF THE ч ides — ! 
' d ^ * а үү C R L D. "ALB. an a СМЕ 7 = 
di tr, o — — À — E 
M -— E } P 3 4 T cr | x ы ай га ан r 
TEH 
IN CONNECTION WITH THB (LX MITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN. 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
| "HS TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to — pr Gibraltar, Malta, Egypt,Aden, 
| and india. | 
By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. © 
By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St, Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 
By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. „„ 
Telegrams should be sent from the Company's Stations 
LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, CREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. | | 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
| GLASGOW—5, ROYAL BANK PLACE. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandia, Rettimo, Canea, Sitia. 
Rhodes, Trieste, Corfu, Zante, Patras, 1 Santa Maura, Tinos, Andros, Zea, and 
6 roo LÀ 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
i Curb Transmission upon ail its Main Sections. 


In sending Tel trom P Stati Exe v | 32 th rds bet alled gratuitous! 
E cara should d taken to Жорга неар, LA. HASTHRN 3 * the Total Authoftle ато 
Books of Forms and Tariffs forwarded post free on application at the Oompany’s Chief Offices as above, or at 


57, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E. O. By Order, ` GEORGE DRAPER, Secretary. 


rm — - _ — тые 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 
INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE. 
MENTS, CHINA, MANILA, COCHIN OCHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLAOES IN 

| TURKEY AND THE EAST GENERALLY. | 
The greatest possible SPEED and ACCURACY In the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 

cver every Message. 


are accepted ab the Company's О 
LONDON: 18, Old E Broad Street, E. O., 6 — 8, Lime Street Square, and 
10 and 11, Mineing Lane, E.O. 
LIVERPOOL: African House, 6, Water Street. 


MANOHESTER: 60, Spring Gardens, 
Where receipts are given gratis for the charge made and whence messages are sont direct by Special Wire, and 
at any Postal Telegraph Office throughout. the Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED SVIA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the '' Via.” 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &0., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., Б.С. 


BROWNING’S PRESERVATIVE ENAMEL PAINT, 


n IN ANY OOLOUR OR TINT. 
BLE AT ANY TIME. Y taide d › Caas and Electrio 
and for ALL PURPOSES where Shard and waihable pestace ise ta cane асое Aree pears of rough w i 
THE INDESTRUCTIBLE PAINT resists the action Ча кчы 5 for Iron Structures, Toing, "Gas Tanks, &o 
LASTS Шш WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, йо. 
BROWNING'S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "02 forie nere 


Preventa decay and makes perfectly Weatherproof St Marble, Brick t, Plaster, &c, The only solution used on OLEOPATRA'SB NEEDLE 
which has been preserved by it 18 18 YEARS. erp one, Marble, Cement, А nly 


‚ THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each ef the EXNIBITIONS— 


"УНУМ 307 


: OLEOPATRA'S. NEEDLE 


FISHERIES, HEALTH, and INVENTIONS, in 1583, 1984, and 1885. Telegraphic Address: '' WB SATHERPROOP LONDON." 
І Duncan Wallet and Co., 
E P P 8 8 | EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, Co., in Bond. 
GRATEFUL—COMFORTING, 114, FENCHURCH STREET, LONDON, E. 0. 
Special Arrangements made for supply of Telegraph Stations & Cable Steamers abroad 
C O С О Messrs. D. W. & Co. supply Provisions and Bonded Stores to the CABLE STEAMERS 
of several Companies to VARIOUS STATIONS of "the EASTERN, EASTERN 
AND SOUTH AFRICAN, and EASTERN EXTENSION, AUSTRALASIA, AND 
CHINA TELEGRAPH COMPAN IES, and are prepared to execute orders on specially 
favourable terms on shortest notice. Telephone No. 602 Avenue, 


KIRKALDY’S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.’s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 


LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN & CO., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels. Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, = GARFORD ST, LONDON, E. 


TELEGRAPHIC ADDRESS: “KIRKALDY LONDON.” 
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THE EASTERN 
THE AFRICAN DIRECT TELEGRAPH COMPANY, ишти, оза 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


(0009900009009 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST СОАВТ. 
ZANZIBAR, SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA 
BAGAMOYO. DAR-ES-SALAAM,’ 


WEST COAST. 


BRITISH ` PORTUGUESE. "FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE, BOLAMA, ај OU (Porto Novo). 
ovo 
кош. PRINCIPE. GABOON, 
М 5. THOME. WHYDAH. 
BRASS. LOANDA, GERMA 
BONNY. BENGUELLA. ee 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tarifa and all Information can be obtained at the Company's Head Offices, Winchester House 60, Old Broad Street, E. O. 
By order 
H. E. PLANE, Seorstary, GEORGE DRAPER, Seretary, I. CAMBROOE, Ssorstary, 
Arynican Dmrxor "srtmemaem Оовғли, Каѕтиви аир Sours Arnican TELEGRAPE Waser Ármicax Tatzcxara Оомраит. 
Oompany, | 
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THE DRAZILIAN SUBMARINE TELEGRAPH COMPANY, In 


THE WESTERN = BRAZILIAN TELEGRAPH C0., Im. 


MHE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St, Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Оо, Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Оо, Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Argentine Republic—All Stations 
Paraguay—All Stations — æ æ өз 
Bolivia—All Stations —- 2 = 
Ohili—All Stations — - - o 
Peru—All Stations = — «= = 2 


000000 


Tariff-Oards, Books of Forms, and all information can be obtained at the Head Offices of the 
Oompanies. Messages should be marked “Via Eastern.” 


By Оврев, 
RIOHABD OOLLETT, Secretary, 
Ввахплди Вовмавіив EL. senarn Oo., Wiwcumsrzs Hovss, Oro Baoan STREET. 


Madeira _ m — — — Í 
баре Verde Islands—8t. Vincent - . 2 
" T St. Iago — am — — 83 
Brasil—Pernambuco = `2 2 — =e 
» All other Stations —— — 4 
Uruguay— А11 Stations = = = — = 4 
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. tHE COMMERCIAL.” . 


у 


THE LEADING ATLANTIC CABLE COMPANY. e 


BRITISH COLUMBIA —_— 


ATLANTIC OCEAN 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGSAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST hELIABLE ROUTES to ALL PARTS of the AMERICAS. 2 


The '* COMMERCIAL’S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Paolfic Railway Telegraph 
for all important places in Canada, from the Atlantio to the Pacific; the ONLY COMPANY having Lines in British Columbia. The ‘‘ COMMERCIAL" Company's 
Cabies landing In New York City and near Boston connect with its OWN SYSTEM of Land Lines, reaching all parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION "VÍA COMMERCIAL,” on ове THE company’s GLOBE TRADE MARK FORMS. | 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, k. o. FREDK. WARD, MANAGER IN ENGLAND, 
BARING BROTHERS & co., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


HEAD OFFICE: . 253, BROADWAY, NEW YORK, U.S. A. 
JOHN W. MACKAY, PRESIDENT, GEO. G. WARD, VICR-PRESIDENT AND GENERAL MANAGER, ALBERT BECK, Sgcretary. `,{ 
TE 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. | | 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES, 


‘DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS In MEXIOO and OENTRAL and SOUTH AMERIOA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


То ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


„Nia Western Union.” "nxor ҮШ be transmitted 
The Offices of the Company 


in Great Britain are— 22. GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.O. 


RECEIVING OFFICES: 


th BATE оре Бо mo, | УКУ КЛ МИК PADIVE BEREE, DUNDEE 
0. ў DINBURGH. 
о РЕМСНОВСН STREET, LONDON, Е.С. n BACEHALL CHAMBERS, BALDWIN 8T., BRISTOL. | EXCHANGE BUILDINGS, LEITH. CHESTER. 
Я $ ; Д GE, BANK ST. MAN 
LONDON, W. O. 10, FORSTER SQUARE, BRADFORD 1, SIDE, NEWCASTLE-ON-TYNE.. 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(NSTABLISH ED 1860) 


Electrical Auctioneers, Valuers, 


AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
SALES BY AUCTION, &c. 


TO ELECTRICIANS, ENGINEERS AND OTHERS. 


PRELIMINARY NOTICE.— Re PATERSON & COOPER, European Works, Pownall- 


road, Dalston, London, N.E. 
W HEATLEY KIRK, PRICE AND GOULTY 
: are Instructed by the Trustee to 
SELL BY PUBLIC AUCTION, 
at an early date, 
THE ENTIBE CONTENTS 


of the Works Premises. 


The Plant includes: Cornish Boiler, 21ft. by 6ft. diameter, Horizontal Steam 
‘Engine, 17310. cylinder by 36in. stroke, Vertical High-speed ditto, 10}in. by 104in., 
47 Slide, Surfacing. Screw-Cutting and Hand Lathes, from 51n. to 16in. centres, on 
straight and gap beds from 4ft. to 20ft., by Muir and other well-known makers, 
14 Brass Finishers’ Hand Lathes, from Sin. to бір. centres, Radial Drill, 5ft. arm, 
Two self-contained Vertical Drilling Machines, quick speed and treadle ditto, Double- 
head Shaping Machine, 15in. stroke, Planing Machine, 7ft. 6in. by 3ft. 6in.. Punch 
and Shearing Machine, Universal Willing Machine, Screwing Machines, Slotting 
Machine, 10iv. stroke, Wood Planing Machine, Wood Moulding ditto, Band Saw, Two 
Circular Sawing and Grooving Machines, Shafting and Gearing ; the Loose Tools 
and Utensils comprise the usual Hand Toolsin Fitting, Turning, Smithy апа кошу ; 
the Stores com some dozens 10-ampere Arc Lamps, Incandescent Lamps, Cable 
and Lighting Wire, Switch Boards, Ammeters, Voltmeters, Reflecting Galvanometers, 
Wheatstone Bridges, many gross of Cut Outs, Switches, Telephones, , Bracketa, 
Carbops, China and Glass Ware, Bolts and Nuts, Copper and Brass Sheet and Pipe, 
Lighting and Plating Dynamos, Office Furniture ап ittings, &c., &c. 

Catalogues may be obtained shortly on application to the Trustee, EDWARD C. 
MOORE, Esq., 3. Crossby-square, E. C., or to the AUCTIONEEBS, 49, Queen Victoria- 
street, London, E.C., and Albert-square, Manchester. 


These commodious Works, which will be vacated shorti 
opportunity for those who may be requiring a Works in 
ө. 


after the sale, offer a good 
ndon, suitable for almost 
any class of trad 


TENDERS INVITED. 


aS 


» 


BY ORDER OF THE SECRETARY OF STATE FOR 
INDIA IN COUNCIL. 


TENDERS are invited for the UTILISATION of WATER flowing from the Periyar 


Lake for p other than irrigation and not incompatible with the use of the 
«water for drinking. 
2. The ting season extends over nine to ten months, during which time the 


discharge is likely to be from 1,100 to about 500 cubic feet а second, according to 
the demands for irrigation and the available quantity in the lake. Subject to the 
risk of interruption by accidents or drought, а supply can be given throughout the 
irrigation season. No supply can be guaranteed at other times, but, so long as 
«water is available, the Government will be prepared to issue it in such daily quanti- 
ties as may seem to it advisable with reference to the time which is likely to elapse 
‘before the supply is replenished by the кишп of the rains. 

8. The fall from the tunnel to the foot of the hills is approximately 900ft., and 
the distance measured along the course of the stream about 6,800ft. One cubic foot 
per second falling 900ft. is estimated to produce over 60 effective horse-power. 

4. Intending Lessees should state the тарар of water required in cubic feet per 
second, and the annual rent offered for each cubic foot per second. No rent will be 
charged for the first year from the date of the concession ; for the second year the 
charge will be one-fifth ; and an additional charge of one-fifth will be made every 
year until the full rent is reached. The whole or part of the concession may be 
surrendered on a year's notice being given. 

б. Lessees will construct at their own expense, on plans to be approved by 
Government, all the weirs and other works required to divert the water from the 
‘giver below the tunnel. 

6. For further information application may be made to the CHIEF ENGINEER FOR 
IRRIGATION, Madras, by whom Tenders will be received up to 1st J ULY, 1898. 


(Y AND COUNTY OF KINGSTON-UPON-HULL. 


ELECTRIC TRAMWAYS. 


The CORPORATION of the above City invite Tenders for the ELECTRICAL 
EQUIPMENT of their TRAMWAYS, to the extent of about Nine Miles Double 
"Track and Half-mile Single Track. | 

It will be open to contractors to submit Tenders for various systems, and the 
Contract, which will not be divided, will include Engines and Generators, Switch- 
boards, Feeders, Poles, Brackets, Trolley Wire, Rail Bonding, and all accessories ; 
also the first instalment of Cars (15 Motor Cars and 5 Trailers). 

It is expected that the Specification, Lithographed Plans of the Routes, and other 
[эу ен will be ready for issue early in September, and copies when ready may 

e obtained from the City Engineer, Hull, by persons proposing to tender, upon 
‘payment of a deposit of EIO, which will be refunded upon receipt of a bona fide 

ender and return of the papers and plans supplied. 

ues to be made payable to Mr. Thos. G. Milner, City Treasurer. 

Tenders, endorsed Tender for Tramway Equipment," are to be addressed to the 
Chairman of the Works Committee, and delivered at the Town Clerk's Office, Hull, 
before noon on FRIDAY, 5th November, 1597. 

The Corporation do not Pind ешт to accept the lowest or any Tender. 

y order, 
А. E. WHITE, City Engineer. 
A. S. BARNARD, City Electrical Engineer. 

Town Hall, Hull, 26th August, 1897. 


a Gold Medals. 


ааа 
> ЭТА М L E Y x. & 
= Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
| —— PRIOE LIST POST FREE. —- * 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '' Turnstile London." Telephone, 651 


— — —— — — —À— TR 


TENDERS INVITED. 


Мх ICIPALITY OF IPSWICH (QUEENSLAND). 


ELECTRIC LIGHTING. 
The COUNCIL of the MUNICIPALITY of IPSWICH (Queensland) are prepared to 

receive TENDERS for the SUPPLY and ERECTION eet 0 Plant :— 
Section A.—TU BULAR BOILERS. 
Section B. —FEED, STEAM and EXHAUST PIPES, PUMPS and HEATERS. 
Section C.—STEAM ALTERNATORS and EXC Я 
Section D.—SWITCHBOARD. 
Section E.—HIGH and LOW TENSION MAINS, JUNCTION BOXES, &c. 
Section F. —TRANSFORMERS. 


Specifications for the above, with General Conditions of the Contract, may be 
obtained on application to the undersigned, or at the offices of Messrs. Gordon aud 
Gotch, St. Bride-street, Ludgate Circus, London, E.C. 

The Council reserve the right to accept the Tender of any contractor for any one 
d шон of the Sections, and they do not bind themselves to accept the lowest or any 

er. 

сек lcs ^ Electric Lighting," must be delivered to the undersigned at the 
Council Chambers, Ipswich, Queensland, not later than Noon on MUNDAY, the 


15th day of November, 1897. 
ALBION HAY NE, Town Clerk. 
BOkOUGH OF PLYMOUTH 


The PLYMOUTH CORPORATION is prepared to receive TENDERS for the 
undermentioned ENGINEERING WORKS, in connection with the Tramways of the 
Borough, viz. :— 

Contract No. 10.—OVERHEAD TROLLEY LINE, POSTS, BRACKETS, &c. 
Contract No. 11. TRAMC ARS, TRUCKS, MOTORS, TROLLEY ARMS, &c. 
б ораз may tender for either of the Contracta but not for а part of any 
ntract. 

Copies of the Conditions, Specifications, and Forms of Tender, bound up together, 
may be obtained from the undersigned on the deposit of Two Guineas for овер сору, 
which will be returned on receipt of а bona fide Tender upon the prescribed form, 
and within the stated time. 

i W a Contractor withdraw his Tender the amount of his deposit will be 

A copy of the Drawing of Posts will be sent to those wishing to tender for 
Contract No. 10. : 


Sealed Tenders, endorsed Engineering Contract No. ——,” must be delivered 
1855 . H. Ellis, Esq., Town Clerk, Plymouth, not later than the 2nd day of OCTOBER, 


The Corporation does not bind itself to accept the lowest or any Tender. 
The acceptance of any Tender will be subject to the Contractor paying the 
standard rate of wages obtaining in the district where the work may be carried on. 


а JOHN Н. RIDER, Borough Electrical Engineer. 
East-street, Plymouth, September 6th, 1897. 


ELECTRIC LIGHTING FOR TOWN OF BELIZE, 
BRITISH HONDURAS. 


THE DISTRICT BOARD of BELIZE, the capital of British "Honduras, invite 
TENDERS for the LIGHTING by ELECTRICITY of the town of Belize. 

The system decided upon is that known as the three-wire or neutral wire system, 
and comprises boilers, engines. dynamos, accumulators, copper mains, flexible leads, 
iron lamp standards, switches, fuses, lamps glow and lamps arc, meters, &c., &c. 

Full particulars of the requirements of the Board can be obtained om application 
to Mr. A. R. M. Simkins, M. I. E. E., care of F. Otto, Esq., Tower Chambers, 
Moorgate-stroet, London, Е.С. (Telegraphic address, Helios, London.) 

Tenders should be addressed to, and should reach Mr. Simkins not later than the 
20th OCTOBER, 1897, and should be enclosed in a sealed package marked Tender 
for Electric Lighting.” | 

The Board does not bind itself to accept the lowest or any tender. 

2 R. B. SWEET-ESCOTT, 
Colonial Secretary, British Honduras, 
and Chairman of Belize District Board. 
26th August, 1897. 


KESWICK ELECTRIO LIGHT PROVISIONAL ORDER. 


The KESWICK URBAN DISTRICT COUNCIL are prepared to receive OFFERS 
for either the LEASE or PURCHASE of their PROVISIONAL ORDER. Applica- 
tions to be made in writing, addressed to ше. 

R. BROATCH, Clerk. 


Council Offices, Keswick, 8th September, 1897. 


APPOINTMENTS VACANT. 


ITY OF WAKEFIELD. 


C 
ELECTRICITY DEPARTMENT. 

The CORPORATION of the CITY of WAKEFIELD are prepared to receive 
APPLICATIONS for the tion of ELECTRICIAN to take charge of a shift each 
day and fulfil any other duties the Electrical Engineer may require. Applicants 
must have had previous technical training and practical experience of alternating- 
current station work. 8 „ 308. 5 week. 

Applications are also invited for the post of J OINTER for concentric cables and 
n coun &c. Must be able to make plumber's lead joints. Wages required 

8 à 

Applications for the vacancies, endorsed respectively '' Electrician" or '' Jointer," 
ng age, previous experience, when duties could be commenced, and enolosing 
copies of three testimonials of recent date, to be sent to the Town Clerk, not later 


than SEPTEMBER 28th, 1897. 
á J. K. BRYDGES, City Electrical Engineer. 
Town Hall, Wakefield, September 11th, 1897. 


C 
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NOW READY. 


Demy 4to, handsomely bound in Half Morocco. 678 pp. Illustrated, and 
containing many Tables, Diagrams, and Working Drawings. 
Price £2 2s. 


Electric Railways & Tramways, 


THEIR CONSTRUCTION AND OPERATION. 


By PHILIP DAWSON, C.E. 
Revised, Enlarged, and brought up to date from ‘‘ ENGINEERING.” 


It covers the whole ground of its subject. the book cannot but 
prove helpful both for study and for reference.” —Scotsman. 

„Mr. Dawson’s book ought to be in every municipal library in the 
country.”—Manchester Guardian. 

„This large and handsome volume will be welcomed both by engineers 
and local authorities. Daily Chronicle. 

“The advice he gives will be read with much advantage."— 
Building News. 

„This practical handbook is replete with statistical information, care- 
fully brought up to date."— Pall Май Gazette, 


Offices of '*ENGINEERING," 35 and 36, Bedford Street, 
Strand, London, W.C. 


—— —M—— — —— 


OHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in “ THE ELEC- 
TRICIAN ” at the following low rates : 

Three Lines and Under OR Р un . 1s. 6d. 
Per Line After 2 m sas 6d. 
Nine Words to the Line. 


Cash must accompany all orders for advertisements inserted at these rates, 
or, tf inserted, they will be charged at scale rate. 


SITUATIONS VACANT AND WANTED, &c. 


WASTED in an Electrical Manufacturing Company near 

London, a capable man to act as STORE-KEEPER, Time-keeper, and to 
take charge of the packing department. Preference given to one who hasa knowledge 
of prime costing, and who can write shorthand. Good wages to a thoroughly com- 
petent man.—Apply by letter, stating experience, wages required, and giving copies 
of testimonials to IT. C., Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ANTED, by The Wireless Telegraph and Signal Company, 

Ltd., competent ASSISTANTS well up in electrical science, and accustomed 

to Hertzian work and practical telegraphy.—Apply, in the first instance by letter 
only, to 82, Mark-lane, £.C., stating age, qualifications, and salary expected. 

HE RIVIERA ELECTRIC SUPPLY COMPANY has a 

VACANCY fora premium PUPIL. Electric Light and Transmission of Power, 

Alternating and Continuous Current, Tramway, Contracting and Installing Work. 

Theoretical instruction if required.—'' BORDIGHERA, ITALY. — —  —  — 

ACANCIES occur in Larne Electricity Works for an 

8 Anc SOVER and a PUPIL. — Apply to M. G. SMyTH (Manager), Larne, 

0. m. 


V ACAN CIES for one or two premium PUPILS in leading 
Electrical and Telegraph Manufacturing Firm, near London.— For terms, &c. 
address V. P. P.,“ Electrician Office, Salisbury-court, Fleet-street, Е.С. 
ANTED by a leading firm of Electrical Engineers, 
ASSISTANT DRAUGHTSMAN.— Apply, stating age, experience and salary, 
required to W,” Electrician Office, Salisbury-court, Fleet-street, Е.С. 
ANTED for abroad, smart ELECTRICIAN and WIRE- 


MAN, used to electrical repairs to Arc Lamps, Dynamos, and Fittings. 
Must be a good mechanic and of steady habits. Wages £2. 108. per week.— Address, 
No. 218A, HORNOASTLES, Cheapside, London. 


MPROVERS WANTED at our New Works, Chingford.— 


Apply personally, GILBERT ARC LAMP Co., LTD., 35, High-street, Kensington. 


DVERTISER seeks situation as IMPROVER in private 
installation or other electrical work ; five years’ experience ; good theoretical 
knowledge.—'* B., 33, Kersley-road, London, N 


A CCUMULATORS.—A.LE.E, with thorough knowledge 

of the manufacture and management of Accumulators, and with good 
business connection, seeks RE-ENGAGEMENT. Highest references. — Apply 2611, 
Electrician Ottice, Salisbury-court, Fleet-street, Е.С. 


ELECTRICAL ENGINEER will shortly be open to EN- 
GAGEMENT with firm of good standing. Eight years’ experience in estimat- 
Ing, erecting and working of Central Station and Isolated Plants. Knowing several 
languages, would be willing to go abroad.— Apply 2603, Electrician Office, Salisbury- 
court, Fleet.street, E.C. _ пати J ee ому у 
l'OREMAN INSTRUMENT MAKER, with many years’ 
experience in London workshops in the manufacture of high-class Electrical 
Testing and Measuring Instruments, desires ENGAGEMENT in Physical Laboratory. 
Capable of taking sole charge of instruments, repairing and erecting apparatus.— 
Address 2009, Electrician Ottice, Salisbury-court, Fleet-street, Е.С. 


ELECTRICAL ENGIN EER (24) desires APPOINTMENT 
(home or abroad). Experienced in installations. Manufacture of dynamos, 
x: ; Moe in theory and practice. —2,614, Electrician Office, Salisbury-court, Fleet- 
street, E.C. 


AN, competent, 27, wants CHARGE OF ELECTRIC 

LIGHT INSTALLATION ; has had charge of a private installation of 500 

ч ren n up time at fitting or wiring; references, —'' W. P., 85, Bampton- 
street, verton, 


то CONSULTING ENGINEERS.— A. I. E. E., with wide 
practical experience, seeks ENGAGEMENT as ASSISTANT in Office. Highest 
references.—Apply 2612, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


Sciences de l'Inst. de Fr." Tome XXI. 


WANTED, and FOR SALE. 


ANTED, a Pair of Second-hand Vertical, Inverted, 

High-speed, OPEN TYPE STEAM ENGINES, to give 120 I.H.P., with an 

initial pressure of 4010. of steam to drive electric light plant, by ropes preferred.— 

Write, giving price, full particulars, and where can be inspected, to STERL, РЕЕСН 
and TOZER, LTD., The Ickles, Sheffield. 


ANTED to PURCHASE or HIRE Light MOTOR CAR. 


—Particulars, &c. to Advert. Box 465, Messrs. W. Н. SMITH & Вон, 186, 
Strand, London, W.C. 


ANTED.—SECOND-HAND MOTORS. One Shunt- 


wound and One Series, each about 5 H.P., and 100 volts.—Give particulars as. 
to price, speed, &c., to R. T. J.“, Electrician, Salisbury-court, Fleet-street, Е.С. 


WATER TUBE BOILER, 105 LH.P. working pressure 
100 lbs., 64 tubes 4ins. x18ft., Babcock- Wilcox, new in 1889, would be 


SOLD CHEAP, as room is required for a larger boiler.—Apply ‘‘ G,” 2, Fasborne 
Villas, Stowmarket. 
LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices "= by Derby and Co., 44, Clerkenwell-road, London, Е.С. N.B.— 
Platinum so 


CREW-CUTTING LATHES, bin. centres, sliding, surfacing, 


gap, treadle or power, with change wheels and accessories; complete, £14. 
Photo 6d.—MITCHELL and Co., Tatsfleld, Surrey. 


ACCUMULATOR CHARGING.—C. Н. CATHCART 
and CO., having plant specially adapted for this purpose, Charge Cells of all 


sizes promptly, thoroughly and cheaply. Terms on application. Accumulator on 
Hire for temporary lighting, experimental uses, &с.—8, Dorset-buildings, Sa ury- 
square Fleet-street, E.C. (Telephone No. 65,266.) 


HE “ELECTRICIAN,” Vol. XXIV.-XXXVII., Bound. 


"PhiL Magazine and Journal of Science,” 1893-1897. Julius Thomsen: 
** Thermochemishe Unter-Suchungen," 4 vols. M. V. Regnault: Relation des. 
Exper, etc., des Machines a feu," 2 vols. Memoires de l'Académie Royale des 
R. Clausius: Die Mechanishe Wär- 
metheorie. Clerk Maxwell: Theory of Heat, Electricity and Magnetism,” 2 vols. 
Tyndall: Heat and Mode of Motion,” “ Оп Sound” and On Light.” Rankine: 
„Steam Engine,"—Offers to W. R. C., Electrician Office, Salisbury-court, Fleet- 
street, London, E.C. 


Manufacturer of 
ELEOTRIGOAL AND PHYSICAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON. 
OATALOGUE FREE 


44. 


NOW READY, No. 12 of the | 


AUTOMOTOR AND HORSELESS VEHICLE JOURNAL. 


Monthly, Illustrated, 6d.; post free, 7d.; Yearly, 78. 
No. 19 contains Krench Heavy Vehicle Trials, The Daimler Company, The 
Electric Cabs, the Month's Motor News, Inventions, Law Reports, &c., &c. 


At W. H. Smith and Son's Bookstalls, usual Newsagents, or direct from 
F. KING & CO. Ltd., 62, St. Martin's Lane, London, W. G. 


TEOHNICAL OLASSES. 


UNIVERSITY COLLEGE, NOTTINGHAM. 
ENGINEERING DEPARTMENT. 


PROFESSOR—W. ROBINSON, M. E., A. M. Inst. C. E., M. I. M. E. 


Courses of Instruction in Mechanical, Electrical and Civil Engineering, extending 
over two and three years, commence on OCTOBER 11th. 

The Mechanical and Electrical Engineering Laboratories are thoroughly equipped 
о: ee and research work, also those for practical Physics Chemistry and 

etallurgy. : 

The Workshops are open for Students during September, when early applications 
for admission should bd made. ETHER ici 

Prospectuses from the SECRETARY. 


UNIVERSITY COLLEGE OF NORTH WALES, BANGOR. 


ELECTRICAL ENGINEERING. 


Professor ANDREW GRAY, LL. D., F. R. S., will begin in October next a systematic 
COURSE of INSTRUCTION in ELECTRICAL MEASUREMENT and PRACTICAL 
Ehe Physical Laboratory is full Engin 

e ratory y equipped with а Compound Steam 
Dynamos, Transformer, Secondary Battery, and the most approved modern Mensur. 
W for all branches of Electrical Engineering. 

boratory fees at the rate of £1. 1s. per term for six hours per week. 

Com tion fee for all College Lectures for the Session, £10. 

Applications for Calendar, Prospectus and general information to be made to 


J. E. LLOYD, M.A., Secretary and Registrar. 


NORTHERN POLYTECHNIO INSTITUTE, 
HOLLOWAY ROAD, N. (close to Holloway Station, G.N.R.). 
J. T. DUNN, D.Sc., Principal. 
DEPARTMENT of PHYSICS and ELECTRICAL ENGINEERING, under 
Mr. V. A. MUNDELLA, B.A., B.8c. 

LECTURES and LABORATORY WORK in MECHANICS, HEAT and LIGHT, 
ELECTRICITY and MAGNETISM and TECHNICAL ELECTRICITY. 

SPECIAL CLASSES in ELECTRIC LIGHT and POWER DISTRIBUTION and in- 
ELECTRIC WIRING. 


For Prospectus of these and related Classes, apply to 
E. GRIFFITHS, Secretary. 


Continued on p. xxix. 
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DEAD-BFAT 
EDGEWISE INSTRUMENTS 


LIGHTING X TRACTION STATIONS. 


иы 
„ә 
Pas 


A SET OF FEEDER AMMETERS, WITH 15-INCH INDEXES 
(arranged to be fixed on the top of a Switchboard) 


AS MADE BY 


EVERSHED & VIGNOLES, 


Weedfield Werks, 


Harrow Road, | 
LONDON, 
W. 


c 2 
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PROTECTION 


CC 99 
Use “Blackley Tape 


Sole Manufacturers, = I 


CONNOLLY BROTHERS, L” | 


INSULATED WIRE and CABLE MAKERS. (f 


Telephone No. 2561. Telegraphic Address: '' Connollys Blackley.” — Мо Solu tion 
ORDERS EXECUTED FROM STOCK. bL 
LONDON AGENCY: C. F. QUICKE, та, Finsbury Pavement. E. C. Required. 


1 | 


of Insulated 
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NOTES. 


In another column we give a tolerably full abstract of 
Signor Млвсомгв master patent, No. 12,0369 of 1896. What- 
ever may be said against it, and it is much, the specification 
is certainly a model of perspicuity ; there need be, there can 
be, no mistake as to what the patentee is aiming at, or as to 
what he claims. It would be a wearisome and probably an 
unprofitable task to subject this remarkable specification to 
detailed criticism, or to take seriatim its claims, which number 

_& score save one, and discourse upon their greater or less 
validity and value, especially since we have in our issues of 
June 11th and July 80th somewhat lengthily discussed Signor 
Mancoxi and his pretensions. Our best antidote to Marconism 
is to publish, side by side with Signor Marconi’s patent, 
illustrations of apparatus publicly exhibited and fully described 
by Dr. OLIVER Горве in 1894, both at the Royal Institution 
and at the British Association at Oxford, and to refer our 
readers to his Work of Hertz and some of his Successors,” 
wherein he who seeks will find all the law and the prophets 
on the subject of Hertzian waves, their theory and their 
practical application. 

— — 

In another column will be found a reprint of a Paper read 
by Mr. WI. LARD E. Cask before the British Association at 
Toronto. It describes experiments tending to show that 
carbon can be oxidised by the agency of chlorine in such a 
manner as to yield electrical energy. Thus, using two carbon 
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electrodes in hydrochloric acid and supplying chlorine as gas 
to one of the electrodes, which was tubular, а voltage of 
0:5 volt was observed and carbon dioxide was identified as a 
produet of the activity of the cell. Using & very porous 
specimen of carbon, with a soft, rough surface, for the nega- 
tive plate 0:58 volt was recorded, and on short circuit а 
current of 1:24 ampere was obtained; this slowly dropped to 
0:30. In these and other experiments, which are certainly of 
interest, Mr. Case fails to give any exact chemical data as to 
the quantity of carbon and chlorine consumed for a given 
output. The absence of these facts, which are of fundamental 
importance because they would serve to distinguish between 
casual and causal oxidation of the carbon, is much to be 
regretted. It is the point of conspicuous weakness in nine- 
tenths of the electro-chemical Papers which are published, 
and is of almost universal occurrence in communications 
relating to the direct conversion of the chemical energy of 
carbon into electrical energy. The second part of Mr. Case’s 
Paper on the formation of a carbon monoxide-chlorine cell 
and of a marsh gas-chlorine cell suffers from the same defect. 
The work is thus suggestive, but necessarily inconclusive. 


THE popular idea that electricity is a mysterious agent," 
the laws, or idiosyncrasies, of which are not only beyond the 
comprehension of the average educated mind, but also a mere 
matter of conjecture to the professional electrical engineer or 
electrician, seems to be spreading rather than diminishing. 
This ig probably owing to the fact that the latest advances in 
electrical engineering and electrical science have been of a 
kind particularly apt to appeal to the minds of the general 
public. But, whatever the cause, this tendency of popular 
opinion is to be regretted, as it encourages the supposition that 
electrical design is more a thing of chance than of skill, and, 
while casting a reflection on the proficiency of men who devote 
their life to its study, at the same time emboldens dabblers 
—sometimes fools, but more often knaves—to pose as experts. 
Prof. Е. B. Crocker’s Presidental Address to the American 
Institute of Electrical Engineers calls attention to this popular 
error, and gives detailed evidence in support of the claim 
that the electrical profession stands foremost as regards the 
exactness and certainty of its methods. The way in which 
even the mind of a prosaic business man may be beguiled by 
the prospects of an Æl Dorado to be discovered through an 
electrical invention is forcibly brought out by & case now 
being heard in the Guildhall Justice Room. A general 
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merchant made the acquaintance of a gentleman in a tea 
shop, and the latter represented that if he could wire to Paris 
he could make a fortune. The general merchant immediately 
provided 7s. for the purpose. Later in the day the same 
gentleman called on the merchant, showed him some elec- 
trical appliances of which he claimed to be the inventor, and 
obtained £7 to enable him to go to Paris and ‘ get them 
registered." A further sum of over £80 was subsequently 
paid to the “inventor” to enable him to get a contract for 
100,000 lamps, to be made at a Silverton factory, where 
20,000 lamps per month were to be turned out; and a few 
more payments for wages, telephonic communication with 
Paris, hire of offices, &c., all of which appear by the evidence 
to be part of the invention, brought up the total to £860. If 
a few more rich merchants are credulous—or, shall we say, 
self-sacrificing ?—enough to invest small sums in similar 
ways, and take subsequent legal proceedings, they will, at 
any rate, do good service in opening the eyes of the public. 


Seis 


In another column will be found a detailed description of 
the improvements introduced within the last year in the 
National Telephone Company's system of ** junction working." 
The problem of rapid and efficient inter-exchange or junction 
communication is one that only assumes a very great import- 
ance in towns such as London, which cover a large area, and 
where, in consequence, most of the connections demanded 
must necessarily pass through two exchanges, and many 
through three. These improvements bid fair to raise 
London from the rank of the worst-telephoned city in 
the world "—to quote one of those set phrases which slip so 
smoothly off the tongue of city men—to that of the best, and 
it is to be hoped that perfection will be attained when the 
work of partially burying the circuits has been accomplished. 
In Paris, where most connections have to pass through the 
central exchange, it takes a painfully long time to communicate 
with a subscriber in a different quartier, although when the 
communication has been established conversation is easy and 
distinct. In Berlin, single-wire circuits with earth returns are 
still employed, and the ‘cross-talk '' reminds one forcibly of the 
telephonic state of London before metallic circuits were intro- 
duced. This, combined with the complex vibrations produced 
by some of the guttural tones of the German language and the 
extreme length of some of the words апа sentences, renders the 
successful transmission of a telephonic message a task eminently 
suited to a patient and painstaking subject of the Kaiser. The 
Swedish language, on the other hand, is chiefly made up of 
musical and pure tones, and is spoken with great distinctness 
by the natives, so that Sweden is the ideal land for telephony, 
The exchange system possessed by its capital is often held up 
as an example of what an exchange system should be. Its 
great defect is that there are two rival exchange systems in 
the town, though the possibility of speaking from one system 
to the other partly makes up for this. The inconvenience 
of rival exchanges has been already experienced in some 
English towns, and yet two more are endeavouring to obtain 
permission to imitate the only bad feature of the Stockholm 
system. 


Ат the recent meeting of the Verband Deutscher Elektro- 
techniker, Prof. Aron described the latest form of his meter. 
It will be remembered that Prof. Aron’s original instrument, 
which has been used more than any other in Germany, was a 
modification of Ayrton and Perrry’s historical losing-clock 
* ergmeter." The modification consisted in the addition of a 
clockwork movement the pendulum of which was not influenced 
by the current, and а differential gear, connected to the counter 
train, which registered the difference between the two clocks. 
This meter has always been open to two objections : (1) that it 
had to be wound up periodically, and (2) that the clocks needed 
careful regulation, as an inaccuracy in either made a serious 
error in the difference to be measured. The first objection 
has now been removed by the addition of an ingenious auto- 
matic electric winding mechanism. The error due to the 
latter cause has also been eliminated in a very clever manner. 
Every twenty minutes the direction of the clockwork is 
reversed, while at the same moment the connections of the 
coil are changed so that the influence of the current is 
also reversed in direction. This cancels out any error due to 
irregularities in the clockwork. The size of the pendulum 
has been reduced also so that it need not be clamped 
when the instrument is moved. This type of meter must 
always have the disadvantage of too much clockwork, but 
on the other hand it possesses a distinct advantage over 
motor meters in that it will register with extremely small 
currents, and at the same time will work over a very wide 
range. 

Jupeine by the somewhat complicated tale unfolded last 
Friday by Mr. A. B. Currey, Assistant Official Receiver, a 
regular annual loss has been the only thing accumulated by 
the Epstein Electric Accumulator Company since its incep- 
tion. The history of this ill-starred concern from the time it 
fell among financiers reminds one of the stereotyped 
formula of the eminent surgeon:—The operation was 
quite successful, and the patient died peacefully three days 
after. The floating of the Epstein Company was emi- 
nently successful, and the undertaking died soon after. 
With a reasonably fair field the Epstein battery would no 
doubt have flourished as well as most of its kind, but weighted 
as it was, & useful career was obviously out of the question, 
Perhaps the most curious revelation at last week's statutory 
meeting of creditors and contributors was that made by 
Mr. Ersten. The air at Milton, he gravely remarked, did 
not suit the battery—it seemed to undergo a ‘deleterious 
change’’! Can it be that the atmosphere up there is infected 
with the microbe Rawsonicus ? 

— Oe 9—4—————————— 


uus ran fecta 


Erratum.—On line 17 of 627 of our last issue, first column, 
for **it is possible ” read ‘it is not possible." 

Appointment.—Capt. R. Greey, R.N.R., of the Eastern Tele- 
graph Company's cable steamer ** Amber,” has been appointed 
to the Electra, vice Capt. H. Scott- Smith, deceased. 

Central London Railway.— We hear that, in making the 
excavations near the Mansion House, the contractors have 
come across some old Roman cement of extreme hardness. 

Electrolytic Methods of Analysis.—Mr. J. B. C. Kershaw is 
engaged on a translation of Dr. Neumann’s work on this 
interesting subject. This volume was recently reviewed in 
our columns. 
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Royal College of Science for Ireland.—The session 1897-98 
‘commences on Tuesday, October 5th. Some particulars of 
the course of instruction in engineering, applied physics, &c., 
appear elsewhere. 

The Electro-Harmonic Society.— The first smoking concert 
of the season will take place on Friday evening, September 
24th, at the St. James's Hall Restaurant (banquet room), 
Regent-street, W., at eight o'clock. The programme is, as 
usual, excellent. 

Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 
'Obidos—Parintins.............. ... Dec. 7, 1896 — 
‘Cyprus—Latakia .. ..... ..... ... July 23, 1897 — 

St. Vincent—St. Jago ........ ... Sept. 1, 1897 Sept. 15, 1897. 


Mozambique—Lourenco Marques Sept. 4, 1897 
Bolamo—Bissao .. .................. Sept. 15,1897 


Interurban Telephony іп Ireland.—Telephone trunk сош- 
munication is now available between Dublin and Limerick 
viá Cork, a distance of some 225 miles. German gutturals 
are, we believe, as serious an obstacle to intelligible tele- 
phonic intercourse as several hundred choking coils all in 
series; it would be interesting to have the corresponding 
evaluation of the Irish brogue. 

Boiler and Steam-Pipe Lagging.—At a recent meeting of 
the Society of Mine Managers, at Witten-on-the-Ruhr, Ger- 
many, Mr. Buse, says the Engineer, advocated the use of 
infusorial earth (kieselguhr) as the most efficacious covering 
for boilers and steam pipes. Its use, he claims, effects a 
saving of 28 per cent. in condensation water. At a colliery at 
Neunkirchen, he said, the annual saving effected has amounted 
to about £500. 

Train Lighting.—An experiment in the electric lighting of 
Tailway carriages is being carried out by the London and 


North-Western Railway Company on its suburban line between 


Euston and Watford. Each carriage is treated independently, 
having its own dynamo driven by gearing from one of the 
axles, and a set of accumulators to provide current when the 
train is not in motion. The Caledonian Railway Company 
is also experimenting with electrically-lit carriages on its 
Edinburgh-Glasgow line. 

А New Type of Fuse for Electric Cabs.—Our contemporary, 
L’ Electricien, mentions an instance of great presence of mind 
on the part of а Frenchman travelling in а New York electric 
cab. The cab suddenly stopped, and one of the occupants—a 
cool-headed engineer—investigated the cause and found that 
the fuse had blown. It was the work of an instant to take а 
tablet of chocolate out of his pocket, remove the tinfoil in 
which it was wrapped and connect it in place of the fuse, so as 
to allow the cab to proceed gaily on its way again. We shall 
now expect to see automatic sweetmeat distributors added to 
the comforts of our electric cabs. 

The Electric Cab that Failed—An amusing scene was 
witnessed in Holborn, London, on Tuesday morning, when 
an electric cab, gaily careering along in the centre of a long 
file of vehicles, suddenly stopped short, and could not be 
made to go again. Indeed, it completely blocked the traffic 
in а very congested part of the thoroughfare. The driver, 
who had to submit to much “chaff” from cabmen, at length 
yielded to the demands to get down and shove behind," 
and with the aid of a stalwart policeman pushed his convey- 
ance into а side street amid the laughter of а large crowd. 

Telegraphy in Queensland.—The International Morse Code 
came into use throughout Australia last month, the change 
being made on the 1st. Of course there was much 
opposition to the change, but the various Ministers decided 
that as the codes in use in the various Colonies were not 
identical, and as spaced letters and the double dash L“ 
appeared in almost all and errors were frequent, the change 
was to be made. The main trouble was with the railway 
operators, but they are gradually getting into shape. Let us 
hope that the federation of the Morse Code is but a preclude 
to the federation of Australasia. 

The Telephone Inquiry at Glasgow.— Last week the Telephone 
Committee of the Glasgow Corporation met in conference with 
representatives from the suburban burghs and county autho- 
rities, within the radius of the Glasgow Telephone Exchange, 


for the purpose of arranging what action should be taken in 
view of the Government inquiry to be held in the city at the 
end of the month, on the question of the municipalisation of 
telephones. Those invited to the conference were the burghs 
of Govan, Partick, Kinning Park, Pollokshaws and Ruther- 
glen, and the counties of Lanark, Renfrew and Dumbarton. 
It is stated that the Corporation have received about 3,000 
favourable replies from firms and private individuals to their 
circular suggesting a Corporation Telephone Exchange. It is 
expected that the inquiry will last about a week. 

The Paris Exhibition of 1900.—Tenders have been invited 
for the construction of an electric railway in the exhibition 
grounds. The railway will be on the left bank of the Seine, 
and trace out a closed quadrilateral, along the whole lengths 
of the Rue Fabert and the Esplanade des Invalides and part 
of the Quai d’Orsay, returning by the Avenue de Suffren and 
the Avenue de la Motte Picquet. The length of the line is 
2:7 miles, and the cars are to be running by January 15, 1900. 
The gauge is not to exceed one metre (8ft. 88in.), and not to 
be less than 60cm. (lft. 114in.). An interesting detail of the 
specification is that the brakes on the motor car shall be 
strong enough, without the assistance of those on the trailers, 
to stop the train within 65ft. бір. when travelling at 123 miles 
an hour down a gradient of 4 per cent. 

Electrically-Caused Fires.—The Elektrotechnische Anzeiger, in 
a recent issue, published a list of the electrically-caused fires 
which have taken place in Germany between March and 
November, 1896. The following are brief particulars :—(1) Ina 
weaving factory ; supposed to be due to the conductors having 
become damp. (2) In an office; through wires being accidentally 
damaged ір an unfinished installation. (3) In an hotel; caused 
by a short-circuit in a fitting. (4) In a shop; caused by a 
heated fuse in an arc lamp circuit. (5) Caused by a spark in 
the drying room of a hat factory. (6) In a factory; caused 
by badly insulated conductors. (7) In a shop; caused by 
& piece of metallic thread embroidery short-circuiting con- 
ductors leading to an arc lamp. (8) In one of the exhibition 
pavilions at Berlin ; one of the carbons of a kinematograph arc 
lamp fell out of its holder and ignited the films of the kineto- 
scope, causing damage to two exhibits. Lastly, a tablecloth 
and a plush collar had been damaged in two different shop 
windows, the former by a piece of glowing carbon from an arc 
lamp, the latter by a glow lamp dropping on it. 

Wireless Telegraphy.— The following is culled from Wed- 
nesday’s Globe :— 

“The series of experiments in wireless telegraphy which are to be made 
at Dover were commenced yesterday, the operations being conducted 
under the direction of Mr. Gavey, the principal technical officer of the 
General Post Office. A party of the telegraph section of the Royal Engi- 
neers are engaged in connection with the operations. The principal centre 
of observation and the point at which the transmitting instruments are 
placed is Fort Burgoyne, on the Deal Road just north of Dover Castle. The 
utmost secrecy is maintained in regard to tbe experiments, and during the 
operations the fort is closed, no access being allowed except with the special 
permission of the authorities. The present experimenta are being conducted 
in the interest of the General Post Office, and it is believed that they will 
be productive of some further valuable scientific resulte, owing to the 
favourable and elevated position of the fort for experimental purposes. 
The experiments, which are likely to extend over a considerable period, 
were yesterday made with varying success on land between the fort and 
different points on the hills around the district, where observation parties 
were placed with the extremely sensitive instrumenta for recording the 
messages transmitted from the fort by electrical energy through air." 

Electric Cabs and the Law.—Frederick Paskin was sum- 
moned at the City Summons Court on Tuesday for allowing 
an electric cab to stand longer than necessary for loading or 
unloading. Police-constable Byles 462 deposed to seeing an 
electric cab, of which Paskin was the driver, stand outside 
St. Paul’s Station, Queen Victoria-street, for an hour and 
a-half, causing considerable obstruction. Mr. Metcalfe, 
solicitor, appeared for the London Electrical Cab Company, 
the proprietors of the cab in question, and hoped the case 
would be leniently dealt with. The real difficulty in the case 
was the curiosity of the publie, a large crowd having stood 
round the vehicle. Mr. Alderman S. Green: It struck me at 
first that it was there for exhibition purposes. Mr. Metcalfe: 
I am instructed that that was not so. The Alderman said it 
was a very long time. The Bench was quite willing to facili- 
tate the passage of all traffic, but vehicles could not be per- 
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mitted to stand so long as this. This was the first case of the 
kind, and he hoped the proprietors would give instructions 
that such delays could not be permitted. He should only 
impose a fine of 2s. 6d. and costs. 

Electricity from Drainage—-We have heard a good deal of 
late about electricity from dust,” and it would seem we are 
destined ere long to hear still more about “electricity from 
drainage." Chicago, as many of our readers are probably 
aware, is engaged on a colossal drainage scheme to avoid the 
continued contamination of Lake Michigan. In this connec- 
tion our New York contemporary, the Knyinecriny News, writes 
as follows :— 

* A vast deal has been written about the value of the drainage channel 
for navigation purposes, and very little has ever been said concerning its 
value for water-power development, but we believe that the latter is of 
far greater promise than the former. What freight traffic the waterway 
formed by this channel and the Illinois River may be able to -ecure in 
competition with railway lines is problematical; but it is not at all 
problematicai as to how much water-power can be developed by the 
flow through the canal. That can be computed with great accuracy. 
Taking the minimum flow of 300,000 cubic ft. per minute, aud the 
total fall froin the lower end of the canal to the level of Lake 
Joliet (75ft.). and allowing 70 per cent. as the efficiency of the tur- 
bines installed to use this fall, we have in round numbers 30, COO R. P. 
available. If this were used to generate electric current, every 
bit of it could be sold to Chicago electric ligbting and street 
railway companies, and would be worth at the lowest estimate 
not less than $25 per H.P. per annum on the turbine shaft. This 
would mean а return of $750,000 per annum, which would pay the 
interest on 815, 000, O0CO of the Sanitary District's 5 per cent. bonds. 
This is the minimum revenue which the city could command from this 
source. The increase of the flow above 500,000 cubic ft. per minute to the 
maximum of 660,000 means an eventual doubling of the above revenue; 
and it is quite likely that a larger rental than $25 per annum could be 
secured for the water-power. Ав our readers are aware, we have frequently 
urged that in estimating the value of a water-power electric transmission 
plant the most important point to be considered is the available 
market for the power. If it can all be disposed of as an electric current 
for electric lighting and railway purposes, a much higher price can be 
obtained than where it must again be transformed te mechanical power 
for manufacturing purposes. There is not another instance in the country 
where во large a water-power is available in such close proximity to a great 
city as will be the case with the discharge of the drainage channel at Joliet, 
hence there is absolutely nothing of а speculative nature in the develop- 
ment of the water-power there. The trustees of the Sanitary District of 
Chicago will deserve censure only if they fail to develop this valuable asset 
of the district and obtain from it the largest possible return.” 

Hoisting-Magnets.— Magnets for this work, says the Elec- 
trical Engineer of New York, in connection with an electric 
travelling crane, are specially well adapted for handling plates, 
as the connections to the magnet are placed on the bridge of 
the crane in the same manner as the connections for the 
operating motors, and after the magnet is placed on the 
plates to be lifted the electric connection is made by means 
of an ordinary switch, placed in a convenient position in 
the operator’s cage. The magnets are so designed . that 
they are practically waterproof, and can be used for handling 
plates and other material out of doors. The double-pole 
magnets supplied by the Wellman-Seaver Engineering Com- 
pany to the Illinois Steel Company can handle with safety 
five tons, and only take about four amperes at 240 volts. 
Considerable difficulty was experienced on first starting the 
magnet in picking up single plates from a pile, as the mag- 
netism was carried through several plates. The operator, 
however, in a very short time became expert in operating the 
switch. After the magnet has been lowered on to a pile of 
plates and several plates have been taken up together, the 
operator simply pulls the switch out, thereby breaking the 
current for an instant. Ву this operation one or two plates 
can be dropped off at each breaking of the current, residual 
magnetism enough remaining in the plates next to the 
magnet to hold them until the current is again switched on. 
This operation is continued until only one plate remains 
attached. The magnet has concentric poles, and was specially 
designed for handling hot plates and ingots, and there has 
been no difficulty in handling a 6,000lb. or 8,000lb. ingot at a 
low red heat. The use of electro-magnets has been very 
limited. But where the iron or steel to be handled is in such 
shape that it is possible to get а good contact, there is no 
doubt but that it is the most economical and rapid method of 
handling. A great many concerns have been afraid to put 
magnets into use on account of the apparent danger of drop- 
ping the material, and thus endangering the men who may be 


at work. In the years of experience the Wellman-Seaver 
Company have had they do not know of a single case where 
anyone has been injured by the material dropping, and they 
firmly believe it is the safest way possible to handle certain 
classes of iron and steel products. 


Economy in Controller Handling.—Some discussion, says 
Mr. J. R. Cravath, in the Street Hatlicay Keriew of Chicago, 
has been aroused lately as to whether a rapid or slow advance- 
ment of the controller handle in starting a car is the more 
economical in practice. In these discussions there has been a 
strong tendency on the part of those few who favour rapid 
turning on of current to theorize simply on a few of the 
factors that enter into the problem, and leave out of account 
a number of elements which influence the results in practice. 
In applying this power to a car in practice there are several 
very important processes which must be considered before we 
can arrive at the best coal pile economy. А manager does 
not care a rap as to the theory of what ought to take place 
at the car axle. He wants to know what actually will and 
does take place at the coal pile, and how he can get the best 
results out of the plant from coal pile to car axle. The 
first difficulty we encounter when we tell a motorman to 
turn on current fast (there is no need to tell him; he will 
do it anyway) is that the increased accelerating efficiency 
that series-parallel control gives, as compared with the old 
multiple arrangement, is partly thrown away by such rapid 
handling. When motors are thrown from series to multiple 
the horizontal effort or torque per ampere of current 
drawn from the line is reduced one-half. Now, it is horizontal 
effort that is useful in accelerating a car. Therefore, when 
the controller is thrown from series to multiple before the full 
benefit of the efficient acceleration afforded by the series com- 
bination has been obtained power is simply thrown away. A 
second reason why rapid controller advancement does not 
give commercial results equal to what it should in theory is 
that, unfortunately, feeders and trolley wires must be used 
to conduct current from power-station to motors, and the 
line loss in these conductors, as in every other electrical 
conductor, is proportional to the square of the current. The 
line loss must therefore be greater with a high maximum 
current used in starting a car than with a lower maximum 
current used for а proportionately shorter time. A third 
reason which sometimes holds, why too rapid acceleration 
should not be attempted if economy of power is any object, is 
that when a field shunt is used this shunt is liable to be cut 
in too soon, thereby weakening the fields of the motors and 
lowering the accelerating efficiency or torque per ampere of 
the motors. A fourth reason why rapid crowding on of power 
is not economical is that the maximum power-house load 
(caused by the starting of a number of cars at once) is 
increased by so doing, and so more generating machinery 
must be kept running to operate any given number of cars. 
A fifth reason against attempts at very rapid acceleration 
is that when motormen are taught to get up to speed as 
quickly as possible, the practical result is that they will slip 
the wheels on nearly every start. That this is wasteful ig 
evident. Many motormen will do this whether they are 
advised to accelerate as quickly as possible or not. There is 
no trouble about getting men to turn on current fast enough. 
The trouble is all in getting them to do it slowly enough. 
Again, and ''sixthly," since the heating of the motors is 
according to the square of the current, the high maximum 
current that flows when current is thrown on fast heats the 
motors more than when the same amount of energy is used 
with a lower maximum current. The more a motor heats 
the lower becomes its electrical efficiency, because its resist- 
ance is increased. Motors are not usually very much too 
large for the work they have to perform, and consequently 
this heating often becomes a serious matter aside from any 
consideration of repairs, for it lowers the speed of the motors 
so that they cannot perform the same service that they can 
when cooler, even were the efficiency not to be considered. 
Finally I may add that too rapid controller handling in 
starting a car is not to be recommended for every day practice, 
because actual tests and trials show it is not economical, and 
this is perhaps the best argument of all. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournmr D'ALRE.] 


Discharge of Large Accumulator.—J. Trowbridge has observed 
that the discharge from a large number of Planté cells is 
characterised by a sibilant flame which, by quickly separating 
{һе spark terminals, can be drawn out to а length of several 
feet. It closely resembles the light produced by passing an 
electric spark through lycopodium powder. When a photo- 
graph of this flaming discharge is examined, it is seen to have 
an intensely bright spark as а nucleus. On account of the 
flaming discharge it is difficult to examine its character by 
means of the revolving mirror. То test for oscillations it is 
necessary to blow out the flaming discharge in order to see if 
oscillations follow the pilot discharge. The first of such 
experiments was made with 2,500 cells arranged in series, 
and the flaming discharge was much lessened, both by the 
reduction in the number of cells and by a suitable arrange- 
ment for blowing it out. On developing the photographs it 
was found that the discharge was an oscillatory one, for as 
many as five or six clearly-defined oscillations followed the 
first or pilot discharge. The number of cells was then doubled ; 
and, although more difficulty was experienced with the flaming 
discharge, oscillations were again obtained. Each cell may be 
regarded as & condenser shunted through a resistance equal to 
its electrolytic resistance. The 2,500 cells have a polarisation 
capacity of about 1,000 electrostatic units. If 5,000 cells are 
arranged in series their polarisation capacity is about 500 unite. 
The conception of а cell as а leaky condenser may be carried 
further. The author maintains that every discharge of a 
primary battery is essentially oscillatory, but that galvan- 
ometers do not give any indication of that owing to the high 
frequency of the oscillations. These might be detected in 
Geissler tubes by means of the revolving mirror but for the 
** flaming discharge which accompanies them. 


[TROWBRIDGE, Am. J. Sc., and Phil. Mag., Sept., 1897.) 


Resistance of the Arc.—The voltaic arc is a kind of flaming 
discharge as above described. Its resistance may be studied 
by the damping method. J. Trowbridge fed an arc simul- 
taneously with a current from 80 storage cells and with a 
condenser discharge produced by means of a step-up trans- 
former. The apparent resistance of the arc was thus found to 
be 0°8 ohms. An arc p. long presented sensibly the same 
resistance as one jin. long. The mechanism of the voltaic 
arc may be described as follows: А disruption discharge 
accompanies a flaming discharge, and serves as a species of 
pilot spark. A variable difference of potential is necessary ќо 
sustain the disruptive discharge; and this variable difference 
of potential makes itself evident as an apparent change 
of resistance. What is supposed to be a resistance in the case 
of the voltaic arc, and in the modifications of this arc seen in 
discharges from high-tension transformers, and in powerful 
electric sparks, and presumably in lightning discharges 
is a polarisation which produces a variable difference of 
potential at the spark terminals. 


[TROWBRIDGE, American Journal of Science and Phil. Mag., Sept., 1897.] 


Discharge Potentials—R. Swyngedauw concludes his work 
on spark potentials by proving that when the knobs of an 
exciter are polished and placed beyond the reach of ultra- 
violet rays, the “ static and ** dynamic discharge potentials 
are equal. The proof is indirect. If the two potentials 
differ, they differ in a certain ratio which must change when 
the apparatus is changed. A large number of experiments 
show that in the absence of glow and brush discharges the 
static and dynamic potentials remain equal to themselves, 
and hence probably equal to each other. A repetition of 
Jaumann’s experiments proved that the dynamic discharge 
potential is not less than the static. Measurements of the 
critical distances, made with due precautions as to polish, 
X-rays and ultra-violet rays, show that it is not greater 
either. 
they place in evidence the delicacy and difficulty of these 
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determinations. The most valuable result so far obtained is 
that, if the precautions are all observed, the sparks pass with 
unexpected regularity. 

[Swix DA Uw, Journ. de Phys., Sept., 1897.) 


Zeemann Effet. Michelson's observations of the Zeemann 
effect by means of the interferometer agree with those of Prof. 
Zeemann himself when the beam passes along the lines of 
force. But when the beam is perpendicular to the lines of force 
Zeemann sees the spectroscopic line split up into a triplet, 
where Michelson only sees a doublet. The difference is due to 
ihe peculiar polarisation effects, which affect the interferomoter 
in a different manner from the spectrometer. Zeemann puts 
it this way: **Supposing that the apparatus was arranged in 
a horizontal plane, then the reflections (under 45deg.) from 
the two plane plates, one unsilvered and one semi-silvered 
with a transparent film of silver, must weaken especially the 
horizontal vibrations, and hence must annihilate their 
influence. For unsilvered plates it is easily calculated that 
the intensity of horizontal vibrations is, under the circum- 
stances stated, weakened five or six times more than that ofthe 
vertical ones. This ratio is, of course, somewhat changed 
by the silver film. How much, cannot be said without know- 
ledge of further details. If I have indicated the real cause, 
Michelson has observed a case analogous to my triplet a, 
when a nicol is interposed in such a position as to get rid of 
the horizontal vibrations.” Prof. Michelson has since written 
in agreement with this explanation. 

[ZERMANN, Phil. Mag., Sept., 1897.] 


Photographic. Intensification.—AÀ method of optical intensi- 
fication of a weak negative, due to Lord Rayleigh, is too 
valuable to be overlooked. It is based upon a well-known 
principle. А piece of coloured glass looks twice as intensely 
coloured when placed upon a sheet of white paper. A feeble 
transparency is similarly intensified. In both cases the light. 
rays have to traverse the absorbing layer twice over. For 
the white paper a silver-on-glass mirror may be advan- 
tageously substituted. The film of the negative is placed in 
contact with the silver, and illuminated by a candle or other 
small source of light. It is then photographed in the usual 
manner. To get rid of surface reflection a wedge-shaped plate. 
of glass is laid over the negative. 

[RayxeicH, РАИ. Mag., Sept., 1897.7 


X-ray Solarisation.—Distinct solarisation effects have been- 
obtained by W. L. Robb with intense X-rays. Portion of a 
photographic plate was covered with one layer of commercial 
tinfoil about бе. square and 0-0015cm. thick, and the central 
portion was covered with 82 additional layers of the same foil 
about 2-8em. square. Exposures of 2:5, 5 and 15 minutes 
gave markedly different results. The centre portion was 
always white in the negative. With the short exposure, the 
single layer was somewhat lighter than the bare plate. At 
5min. the single layer disappeared, and at 15min. it was 
actually darker than the exposed portions, these having 
become reversed or solarised' by prolonged exposure. A 
flat cone of aluminium similarly exposed showed the greatest 
blackening just within the circular rim. 


[RoBB, American Journal of Science, Sept., 1897.] 


Luminescence of Gases.—G. Sagnac investigates the influence 
of air and other gases upon X-rays traversing them. There is 
no doubt that they are affected in some way, but whether that 
is due to luminescence or to diffusion is not quite clear. If 
X-rays are diffused by gaseous molecules—as Lenard rays 
undoubtedly are—their wave-length must be of the same order 
of magnitude as the molcules themselves, i.e., about one- 
thousandth of the length of visible light waves, unless we are 
to adopt a corpuscular theory of X-rays. The author also 
endeavours to trace some connection between the conductivity 
of gases under X-rays and that of illuminated sulphur and 


The author's conclusions are not convincing, but | selenium. 


(Saenac, C. R., No. 5, July, 1897.] 
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MAGNETIC MATERIALS FOR DYNAMOS. 


During recent years numerous accurate tests of the iron 
or steel used in the manufacture of dynamos and transformers 
have made their magnetic qualities much more precisely 
known to us than formerly, and this increased knowledge has 
in turn led to great improvement in the materials themselves. 
Hence it is worth while for the designer, from time to time, to 
review the various magnetic materials in every-day use, in 
order to compare their relative values and see what may fairly 
be expected of each class. Not many years ago, if asked for 
& permeability-curve of his forgings or castings, the iron- 
master would have been at a loss to know what was meant; 
almost the only data then available for the electrician were the 
curves published by Dr. J. Hopkinson, in 1885, for annealed 
wrought-iron and grey cast-iron. The iron and steel manu- 


facturers were not, however, slow to see the commercial 
importance of a B-H curve, and since then a number 
The 


of such curves have been accurately determined. 


20000 


19000 


I. IRON ов STEEL Forares. 

As a material for dynamo magnets the forged ingot iron, of 
which the curve (1 I.) appears at the head of our first set, 
gives, on the whole, the highest results. It may in general be 
said that while the best wrought iron, such as annealed Low- 
moor or Swedish, is more permeable than steel castings at 
low inductions, the cast steel surpasses the wrought metal for 
high inductions. The material of curve 1 1s, however, the most 
permeable nearly throughout the whole scale; at low induc- 
tions it is slightly superior to the wrought iron, and it only 
becomes inferior to the highest cast steel when the induction 
is pressed beyond B=18,000 C. G. S. lines per square 
centimetre. The curve is almost coincident with that 
of an exceptionally pure specimen of iron which was 
prepared for experimental purposes, and for which the 
figures are given in the Proceedings of the Royal Society 
for June 16, 1892. 

For inductions above 18,000 the three materials to which 
the full-line curves 1, 2, 8 of Group I. apply are all consider- 
ably superior to the best annealed wrought iron, and hence 


18000 


Induction B. 
8 8 


5 10 15 20 2 30 35 40 45 50 55 60 


results have in many cases been published in various 
Papers, but the plotting of these and others to form three 
groups of curves should be of value as illustrating the present 
position of the chief magnetic materials in the three great 
classes of forgings, steel castings and armature stampings. 
With the exception of two curves taken by the Electrical 
Standardising, Testing and Training Institution, all of the 
tests have been carried out by Prof. Ewing, and in every case 
the material is not simply a laboratory product, but is being 
supplied to-day commercially for manufacturing purposes. 
For permission to publish the curves we are indebted to the 
courtesy of the following firms and gentlemen: Messrs. 
Edgar Allen and Co., Campbell, Macmaster and Co., Thomas 
Firth and Sons,* Alfred Hickman, Mr. R. Jenkins, Charles 
Jennings and Co., Fried. Krupp of Essen, Samuel Osborne 
and Co., John Rogerson and Co., Joseph Sankey and Sons,* 
and Mr. Ernst B. Westman. 


* These firms have further tests now in hand, the results of which we 
hope to append at a later date. 


I|!ron or|Steel Forgings | | 
| C.G.S. units | 
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they have largely displaced the wrought iron, which was long 
the favourite material for dynamo magnets. All the three are 
forged, but unlike wrought iron, which consists of а number 
of puddled balls or scrap-iron pieces welded together, they are 
homogenous from having been once thoroughly fused. Owing 
to their method of production they may technically be ranked 
as soft steels with а small percentage of carbon, but а better 
description of them is conveyed by the German term “ fluss- 
eisen or its nearest British equivalent ‘‘ingot-iron.” The 
chemical substance of the first three materials of Group I. and 
of those of Group II. is in fact practically the same, viz., 
nearly pure iron; in the one group it is forged into magnet 
shape under hammer or press, or is rolled into bars, and in 
the other group it is simply cast. The forgings are on the 
whole more permeable from B —18,000 to В= 16,500, while 
the castings are on the whole preferable for still higher induc- 
tions. Thus & chemical analysis of the material of Curve 1 I. 
would probably show that it was to all intents pure iron, and 
that its high permeability was due to its low percentage of 
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carbon and freedom from all impurities such as manganese, 
phosphorus and silicon. 

Up to B=16,500 the difference between the full-line curves 
of the three forged materials is not very great, and this figure 
may be taken as a suitable limit to the induction at which it 
is economical to work them in dynamos. For the purpose of 
comparison, the two dotted curves 4 and 5 for annealed 
wrought iron are added, the lower of the two being the 1885 
curve of Dr. Hopkinson, from which the progress made in 
1897 will be evident. 


II. — STEEL CAS TIN GS. 


The six upper curves of Group II. are divisible into the set 
numbered from 2 to 5 inclusive, and the remaining 1 and 6, 
which are respectively the highest and lowest for low induc- 
tions. The peculiarity of the former set is that they all cross 
at B=15,000, but their order, which is 2, 8, 4, 5, initially 
becomes 5, 4, 8, 2, or exactly reversed at higher inductions. 
In order to show more clearly their relative positions their 
figures for low inductions are plotted below the upper A curves 
to a larger scale of abscisse (curves B). Material 5 is for cast 
steel remarkably permeable at low inductions, but falls off at 
higher values. Material 6 illustrates still more forcibly the 
fact that in steel castings a low initial permeability does not 
necessarily imply any inferiority at high inductions. For 
dynamo magnets an induction below 14,000 is seldom em- 
ployed, and, having regard to the difference of the curves, it is 
not advisable to press the induction above the same limit as for 
forgings, viz., B = 16,500, but if a higher induction is required 
it is more likely to be cheaply obtained with a steel casting 
than with a forging. The comparative positions of the two 
Groups I. and II. may be followed by bearing in mind that 
the highest steel-casting curve falls somewhat below the 
highest forging curve until an induction of 18,000 is reached; 
above this the casting is slightly superior, and thus holds 
the record for the greatest permeability at very high induc- 
tions. 

Magnetically speaking, therefore, forgings and steel castings 
stand much on the same level, as indeed we should expect 
from their similarity in chemical composition, and the advan- 
tage of the latter is on the score of their easy adaptability to 
the more complex shapes of multipolar dynamos or motor 
magnets. There remains the further question of the amount 
. of confidence with which we can rely on the results of the 
curves being uniformly repeated. In this respect steel cast- 
ings have very greatly improved—e.g., Curve 2 represents very 
closely the results of tests on five different samples, some 
made in 1894 and some in 1896. The chief difficulty now 
lies in securing good magnetic steel, if the shape of the castings 
requires comparatively thin sheets of metal, say, jin. in 
thickness. 


III.—AnMATUBE STAMPINGS. 


The stampings for armature discs are not very far different 
in permeability from the former groups, their material being 
again very similar in chemical analysis. Owing, however, to 
their repeated mechanical treatment in the rolling-mill, 
their permeability at low inductions is rather higher, although 
at high inductions they are inferior to the same iron 
or steel when tested in bulk. Аз the higher initial per- 
meability does not extend much above B = 6,000, its practical 
value in dynamo construction is small, although it is of great 
importance in transformers. In Group III. the two upper 
curves (2 and 8) are typical examples of armature discs at high 
inductions, while below the same curves are again plotted, 
together with four others, to a larger scale of abscisse. The 
material of Curve 2 is Swedish iron, as also is that of 
Curve 4. It will be seen that material 2, while more permeable 
for inductions up to 15,000, is inferior to material 8 above 
that limit. For values of B= 15,000 to 17,000, between 
which limits armatures are usually worked, there is little to 
choose between any of the samples 2—6. For the purpose of 
comparison Curve 1 is added; the material of this is a 
special Swedish iron, having an exceptionally high permeability 
for low inductions, and therefore peculiarly suitable for 


transformers. 


THE MAGNETIC PROPERTIES OF ANNEALED 
WROUGHT IRON MANUFACTURED FROM THE. 
IRON SAND OF NEW ZEALAND. 


BY ERNEST WILSON. 


Some time ago Mr. C. R. Palairet suggested to the author 
that it would be interesting to examine the magnetic proper- 
ties of this iron, which is being manufactured by the New 
Zealand Iron and Steel Company. There exists for many 
miles along the coast of New Zealand an extraordinary 
deposit of iron sand, which has a dark appearance and is a 
combination of almost pure iron with oxygen. According to & 
report by Mr. G. J. Snelus, F. R. S., dated July 11, 1896, a 
sample of this iron sand contained :— 


Per cent. Per cent. 
Metallic iron............... 587700 | Sulphur ..................... 0:015 
SICH МЕ RUN CE 4:600 | Phosphorus  ............... 0:015 
Titanic acid ............... 7:500 | Moisture 0:034 


This corresponds fairly well with the analysis reported by 
Sir J. Hector, and also with the more complete analysis made 
by Mr. Richard Smith, of the Royal School of Mines, in 1888, 
as under :— 


Per cent | Per cent. 

Peroxide of iron............ 52:88 | Oxide of cobalt ............ race. 
Protoxide of iron 29:60 | Phosphoric acid ............ None. 
Alumin s 0:90 | Sulpur ....... FFF None. 
Protoxide of mazganese.. 0°48 

Magnesia... 4-00 99°80* 
Sie РАИР ОНИЕ РИНРИ 5:80 — 
Titanic acid — . . 8:41 | Metallic iron 60°30 


The sands are therefore rich in iron and free from sulphur 
and phosphorus, the difficulty of smelting being due to the. 
mechanical condition and to the presence of titanic acid. The 
titanic acid is, however, lower than in titaniferous ores, which 
have been successfully smelted in Sweden and at Norton, near 
Stockton, England. 

A number of years have elapsed since attempts were first made 
to reduce this iron-sand, and the many difficulties encountered 
have been overcome by а new process, due to Mr. E. М. Smith, 
in which the sand is mixed with clay and made into the form 
of bricks, the composition of which is as under :— 

160 parts of iron sand, 
25 parts of blue clay, 
| 25 parts of yellow clay. 

These bricks, when dried, are so dense and hard as to 
prevent the separation of the iron-sand during its descent 
through the furnace; at the same time they are porousenough to 
allow the reducing gases to penetrate thoroughly. Suitable coal 
is plentiful, so that the cost of the finished iron and steel is such. 
as to allow the Company to compete on favourable terms in foreign 
ports, and the supply is, one might say, almost inexhaustible. 

The sample of iron submitted to the author by Mr. Palairet 
is in the form of a ring, the cross-section of which is circular, 
the internal and external diameters being 5:67 and 8:18 centi- 
metres respectively. This ring was made from a bar of the 
ordinary commercial wrought metal, the joint being carefully 
welded. Before being wound with copper wire for the ballistic 
galvanometer experiments it was carefully annealed. 

The method of experiment is that already in use for some 
time (vide Proceedings of е Royal Society, Vol. LIII., p. 852) 
in the Siemens Laboratory, King's College, London, where the 
present experiments were carried out. The author wishes to 
thank Mr. H. H. Hodd for the assistance he has rendered in 
these experiments. 

The sample has been tested with a view to finding those. 
two important qualities of iron for use commercially in the 
manufacture of electrical machinery, namely, high induction 
density for comparatively large magnetising forces and low 
dissipation of energy due to magnetic hysteresis under reversal 
of comparatively small magnetic forces. 

The currents in the primary circuit have been measured by 
balancing the potential difference due to such currents in & 
standard resistance against a Clark’s standard cell by Poggen- 
dorff’s method ; the current meter in the circuit being simply 
used as a detector for convenience of adjustment. The cur- 
rents for the primary coil, which consists of 200 turns of 1mm. 
insulated copper wire, are produced by a set of storage cells, 


These percentages add up to 10007 and not 99·80.— [ Eds. E. 
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an extra non-inductive resistance being interposed in the cir- 
cuit for adjustment. The reversing switch is of the ordinary 
form with mercury contacts. The secondary coil connected to 
the ballistic galvanometer through an adjustable resistance 
consists of 100 turns of 0:810. insulated copper wire of 
resistance 0-164 ohms, and is wound next the iron. 

Magnetic Quality under High Magnetising Force. 

The author has chosen for the purpose of comparison an 
induction curve obtained by Prof. Ewing* from a Lowmoor 
bar forged into a ring, annealed and turned; and an induction 
curve obtained from an almost pure sample of iron, T which 
Shows very high induction density for the higher forces. 

The figures are given in Table I., and a comparison shows 
that the New Zealand iron is slightly superior to the Low- 


moor iron, but neither of these are so good as the pure iron. 
Table I. 
Magnetising Magnetic induction per sq. cm. B in C.G.S. unita. 
force Н in C.G.S.| — — — — ——————— m 
units. New Zealand iron. Low Moor iron. Pure iron. 
5 10,300 10,900 12,700 
10 13,250 13,120 14,980 
15 14,600 14,010 15,800 
20 15,350 14,580 16,300 
50 15,900 15,280 16,950 
40 - 16,200 | 15,760 17,550 


Prof Ewing has shown in the Paper alluded to that the 
best steel forgings at the present day are intermediate 
between the pure iron and the New Zealand iron curves given 
above, and experiments made in the Siemens Laboratory on 
steel bear out this statement. In fact some of the best steel 
forgings very nearly approach to the pure iron in magnetic 
quality for high forces. This New Zealand iron may be con- 
sidered equal to our best grades of wrought iron so far as high 
induction density for the high forces is concerned, but it is 
slightly inferior to the best grades of forged steel castings, and 
may be considered equal to most grades of ordinary steel 
castings unforged. 

Magnetic Quality under Low Magnetising Force. 

Table II. gives the results of the ballistic galvanometer 
experiments to find the dissipation of energy due to magnetic 
hysteresis in this New Zealand iron, and contains other data 
selected from Prof. Ewing’s Paper already mentioned. 


Table II. 


Dissipation of energy due to magnetic hystereeis in 
ergs per cycle per cubic cm. 


B in 3 
: New Transformer | Transformer 
Qas units | Zealand basi plate of scrap| plate of ateel b сша 
iron. * [iron(Ewing)| (Ewing). wire (Ewing). 
1. 5. 4. . 
500 550 400 215 600 
800 in 190 450 1,150 
1,200 | 1,000 1,220 700 1,780 
1,695 T 1,710 1,000 2,640 
2200 | 2,050 2,260 1,550 5,560 
2,800 si 2,940 1,730 4,500 
3,500 | 3,400 5,710 2,150 5,500 
4,100 | 4,300 4,560 2,620 6,380 
4,900 | 5,500 m 22 uu 
6,800 ds 
9,500 


11,000 В aa з bag 

Column No. 1 gives the results obtained from the New 
Zealand iron. No. 2 gives the results of experiments made 
for the author by Mr. R. E. Shawcross on а cast-steel ring, + 
which curiously cross No. 1 curve. No. 3 refers to trans- 
former plate of scrap iron, and also crosses No.1. No. 4 
refers to steel transformer plate, and No. 5 to transformer wire. 

A comparison of the figures in these columns shows that 
this New Zealand iron may be considered about normal. The 
author has not tested the iron in the sheet, although Mr. 
Palairet supplied him with a small sample, not large enough 
however to make up for ballistic galvanometer work. 

* Vide The Magnetic Testing of Iron and Steel.” Proceedings of the 
Inst. Civil Engineers, Vol. CXXVL, part IV. 


t Vide Proceedings of the Royal Society, Vol. LII., p. 228. 
+ Vide Inst. Civil Engineers’ Journal, Vol. CXXVI., Part 4, p. 83. 


THE TELEPHONE SYSTEM OF THE UNITED 


KINGDOM.* 


BY F. CHARLES RAPHAEL. 


IV.—INTrER-ÉxcHaNcGE WORKING. 


The junction-wires from one exchange to another are divided 
into two sets, one set for outgoing, the other for incoming 
calls. The outgoing lines are multipled on each section of 
the exchange just as the subscribers’ lines are, the jacks being 
marked with the name of the exchange to which the lines 
communicate. The junction lines to small exchanges are con- 
nected to indicators there, and the operator at the calling 
exchange rings up on the junction-line as if to an ordinary 
subscriber. On the call being answered by the operator at the 


| small exchange, the calling operator asks for the number 


wanted, this is connected directly to the junction line and the 
calling operator rings the second subscriber up. It is a general 
rule for junction working that the calling or originating 
operator does the ringing up and sees the subscriber through. 
At the second exchange the ring-off indicator is as usual 
in shunt across the connecting cord, so that when this drops 
а second time the operator knows that the line may be 
cleared. 

In the case of larger exchanges, to which there is a number 
of junction lines, one of these is used as a speaking wire,“ and 
is multipled at its outgoing end on all the sections of the 
board, so that any operator can avail herselt of it. At the 
incoming end the speaking-wire is directly connected to the 
operator's receiver and transmitter at the special incoming 
junction board," where every incoming junction wire terminates 
in a plug. Suppose a subscriber on the ** Bank" exchange 
wishes to communicate with No. 981, who is on the Gerrard ” 
exchange. The operator who receives his call at the ** Bank” 
exchange will plug into the speaking-wire marked “Gerrard,” and 
say to the operator on the incoming board there, Bank—981." 
There is no need for her to ring up the operator at Gerrard," 
for the latter’s receiver is always in connection with the 
speaking-wire. Тһе “Gerrard” operator takes any опе 
of the Bank plugs which is free (say No. 6), and 
replies 6.“ She then tests to see if the subscriber 
is engaged. If disengaged she inserts the plug into his jack ; 
if engaged she inserts it into what is known as a busy- back.“ 
This is a jack connected to a battery and vibrator, so that 
when it is plugged a peculiarly distinctive note or buzz is 
transmitted along No. 6 junction line. As soon as the Gerrard 
operator hears the reply 6 she plugs into No. 6 junction 
wire. If No. 981 is engaged she hears the note of the busy- 
back; if she does not hear this she knows that she is through 
to No. 981, and rings him up in the usual way. 

It should have been mentioned that all the subscribers to an 
exchange are multipled on every section of the incoming junc- 
tion board, that is to say, they are represented by a jack on each 
section just as they are on the subscribers’ boards. The calling 
operator has, of course, a ring-off indicator connected to the 
plugs, and therefore receives the ring-off signal. Formerly 
it was then necessary for her to go on to the speaking-wire 
again and tell the operator at the incoming junction board of 
the other exchange to disconnect the junction wire and the 
called subscriber. During the last year, however, a system of 
automatic clearing indicators, termed ** visual” indicators, has 
been brought into use, by means of which the use of the 
speaking-wire to give the signal for disconneotion has been 
rendered unnecessary. 

The connections on this system are shown in Fig. 84 for 
boards on the series system. At the outgoing end the junc- 
tion-wire is multipled on all the sections. In the diagram 
the first and last jacks only are shown. The two lines end in 
the two outer springs of the first jack as usual, the two inner 
springs of the first jack are connected to the two outer springs 
of the second, the inners of the second to the outers of the 
third, and so on. The inners of the last jack are connected 
together, and earthed through & battery, C. At the incoming 
end the line B goes directly to the sleeve of the plug, while 


* All Rights Reserved. For Articles I., II. and III. (а), (b), (c) and (d) see 
The Electrician, July 2, 9, 30, August 13 and 27. 
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the line A terminates at one of the long springs of a listening 
key. The receiver used by the operators has two circuits; it 
is virtually two receivers fitted to one ear-piece. The one is 
permanently connected directly to the speaking wire, while the 
other is only used for the test circuit. The object of this is 
to obviate the engaged click being heard by any other operators 
who may be using the speaking wire. The construction of the 
receiver is shown half-size in Fig. 85. There are two inde- 
pendent horseshoe magnets, M M, each with coils, C C, on the 
poles. Each receiver has its own diaphragm, D. The ear- 
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through to the tip of the plug through the listening key, and 
the line B remains connected to the sleeve of the plug. At 
the same time the central point of the bridging coils is con- 
nected through the relay to earth. No current flows through 
the relay, however, until the plug at the outgoing end is 
removed. Then the battery C is connected between both lines 
and earth through the inner springs of the last jack, and, a 
current flows along both lines through each leg of the 
bridging coils, and to earth through a relay, R. The relay 
acts, and, closing a local circuit, lights a little 4-volt lamp 
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Fia, 34.—Automatic Clearing Signals. Series Boards. 


piece has to be at right angles to the diaphragm, and 
shallow channels, K K, are cut in the vulcanite. In spite of 
the extra magnet, coil and diaphragm, the instrument, in- 
cluding the German silver strap which fixes it on the 
operator’s head, only weighs 80z., the same as an ordinary 
exchange operator’s head-gear receiver with its metal strap. 
The operator at the outgoing end speaks to the operator at 
the incoming end, and is told which junction wire she is to 


Fia, 55.—Compound Receiver, 


use, Just as in the last case. The incoming operator then 
makes the engaged test, touching the tip of the junction line 
plug against the barrel of the wanted subscriber’s jack. This 
is done with the listening key in the normal position, as in 
Fig. 84. She then throws over the listening key, and plugs 
either the busy-back or the subscriber’s jack. The long springs 
of the key are now in contact with the short springs, and the 
testing-circuit is disconnected at T. The line A is then 


corresponding to the junction line plug on the incoming board. 
Thus it is unnecessary for the operator at the outgoing end to 
use the speaking wire to tell the operator at the other 
exchange that she has finished with the line; the action of 
removing the plug makes the necessary clearing signal. 

On some exchanges sensitive grid indicators are used. 
instead of lamps and relays. These necessitate a slightly 
stronger battery at the outgoing end, and as at first con- 
structed they took up more room than the lamps. The 
newest form of grid-indicator is, however, of very compact 
and simple construetion, and the junction boards which are 
now being converted to work with visual indicators are having 
this type fitted. The indicator then, of course, takes the place 
of the relay on the diagram, Fig. 34, and the lamp and its 
battery are dispensed with. The coils of these indicators 
are 24in. long and slightly less than Jin. diameter. They are 
mounted in twenties on strips of vulcanite, and the distance 
between their centres is only lin. The coils are fixed 
horizontally and at right angles to the board. A light piece 
of sheet iron serves as armature, and covers the length of 
the coil, being held just above it by a flat flexible steel 
spring at one end. The ends of the iron core of the coil 
terminate in square iron washers which serve as pole-pieces, 
and the spring is fixed on to one of these. At the other end 
of the armature is a vertical tin disc in front of the end of the 
coil. This disc is painted with alternate white and black 
horizontal stripes, and is fronted by a brass grid. The front 
end of the armature has about Jin. play. When inits normal 
position the black stripes show through the grid; when the 
armature is attracted the white stripes appear. A piece of. 
thin cardboard is fixed to the armature to prevent it from 
remaining sticking to the pole-piece when the current is not 
flowing. 

When the system of giving “ automatic clearing signals is. 
applied to branching boards, a relay, F (Fig. 86), has to be 
used at the outgoing end as well. The A line is connected, as 
usual, to the short spring of the jack, but also to the contact 
stud D of the relay. The В line is connected to the barrel 
of the jack and to a contact stud, C, so that when no current is 
passing through the relay coil, C and D are connected together 
and to the battery H through the armature of the relay. 
When the plug is in the jack the two long springs are con- 
nected together through the contact ring, closing the circuit. 
of the battery G through the relay coil and attracting the 
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armature. As soon as the plug is removed this circuit is 
broken, the armature drops, and H is thus connected to both 
the lines A and B. The incoming end is the same as for series 
boards. Normally the circuit to earth through the centre of the 
bridging coils is broken at the listening key. While the con- 
versation between the subscribers is going on, the listening 
key connects the centre of the bridging coils to earth through 
the relay R, but no current is sent from the out-going end so 
long as the jack tbere is plugged, As soon as the plug is 
removed a current flows through both lines in parallel, 
through the bridging coils and out at the centre point through 
Б to earth, energising the relay and giving the clearing signal 
on the lamp. 
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Cross. Only two ot the jacks connected to a junction-wire 
(say No. 8) are shown, but of course this wire is connected 
through all the sections. The inner springs of its jack on 
the last section are short-circuited and connected through а 
battery, A, to earth. At the Central exchange the incoming 
junction-wire is connected to a plug, and is bridged by 
retardation coils, N. The centre point of the retardation coil 
is connected through a contact, O, and through the relay D 
to earth. The contact O is in the socket in which the plug is 
held when not in use, so that the circuit is broken there until 
the plug is lifted. The outgoing junctions at the central. 
exchange are multipled through seven-point series jacks in a 
similar way to that in the other exchanges, only in this case 
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Fic. 56.—Automatic Clearing Signals. Branching Boards. 


For inter-exchange work in connection with mixed-circuit 
boards slight modifications have to be made in the above 
methods. These will be referred to in the descriptions of 
provincial exchanges in a future article. 


Automatic * RINGdING Тнкосон,” 


When an exchange desires a connection with another to 
which it has no direct junction wire, the connection must be 
made through the Central exchange. In the provinces this is 
done by ringing on the junction line to the central and 
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EARTH 


KING'S CROSS EXCHANGE 


ihe fifth spring is connected to a grid indicator, F. When 
the plug is inserted this spring makes contact with an earthed 
battery, P, and all the grid indicators, F, connected to the 
junction line in question show white. This obviates the 
necessity of ап engaged test, and saves time, besides allow- 
ing the Central operator to select the outgoing junction wire. 
At the incoming junction boards of the other exchange 
(the one in the diagram marked Bank) each junction-wire 
coming from the central terminates in a listening key, K,, to 
which a plug, L,, is connected. In its normal position the 


BANK EXCHANGE 


Fic, 37.—Automatic Ringing-through. 


informing the operator at the incoming board what exchange 
is wanted. The latter operator then gives the originating 
operator a junction line, and connects this line to a junction 
line to the wanted exchange, and the originating operator has 
to ring up again. 

In London, however, an ingenious system of automatic 
calling has been introduced this year, by means of which the 
operator at the central, by the act of inserting the plug of the 
incoming line into the jack of the outgoing line causes the 
indicator at the wanted exchange to drop. The connections 
for series-boards are shown in Fig. 87. In the diagram the 
outgoing or originating exchange is supposed to be King’s 


listening key connects the line with the plug L,, and when 
pulled over both line and plug are connected to the operator's 
instrument. The plug terminals are bridged by retardation 
coils, R, the central point of whose winding is connected 
through a drop indicator, S, and battery, J, to earth when 
the plug is idle, and through the relay M to earth when the 
plug is in use. The indicator S is usually a self-restoring 
indicator, and its restoring coil circuit is completed through 
an independent battery when the listening key is in the 
listening position. This is simply effected by an additional. 
spring and contact on the listening key, which has been 
omitted from the diagram to avoid confusion. 
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Suppose that a subscriber on the King’s Cross exchange 
wants another on the Bank exchange, the operator at King’s 
Cross who answers the call goes on the call-wire to the Central 
and asks for the Bank. The Central replies, say, 8 (t. e., 
the connection is to be made on No. 8 junction). King's 
Cross inserts the calling plug of the set she has answered the 
subscriber with into the nearest jack of junction 8, thereby 
cutting off battery A; at the same time the Central operator 
lifts the plug of junction 8, and inserts it into the jack of any 
Spare junction line (say No. 3) tothe Bank. This line is thereby 
shown engaged on all other boards in the Central Exchange 
by the grid indicators F Е deflecting and showing white. The 
indicator S at the Bank also drops as the opposing battery H 
has been cut off and there is a complete circuit through the 
battery J, Earth, D, O, N, the plug 8 which is connected to 
the lines 8, and back through the listening key K, and the 
centre of В. Although the relay D is now also in closed 
circuit with the battery J through earth, it does not act, as 
there is too much resistance in the circuit; it is purposely 
made less sensitive than the indicator S. The Bank operator 
answers King’s Cross by listening key K,, and to make con- 
nection with the subscriber wanted makes use of the plug L,, 
tests the subscriber’s line, and if it is free inserts the plug. 
‘The King’s Cross operator then rings the subscriber. 

The ring-off indicator at King’s Cross (not shown in the 
diagram), remains in bridge for clearing purposes. When it 
falls King’s Cross withdraws her plug, and the jack 8 
resumes its normal position and joins the battery A to both 
lines, causing the lamp in connection with the relay D to glow, 
since the plug 8 at the Central is not in its socket. The 
Central receiving this clearing signal withdraws the plug 8 
from the jack 3. This has two effects. First it breaks 


-contact between the relay D and the line 8 at the socket O and 


the lamp goes out; and, secondly, it joins the battery H to the 
line 8 and a current is sent through the centre point of R and 
the relay M (for the plug is not in its socket). This causes 
the lamp at the bank exchange to glow, the bank operator 
‘removes the plug L, from the subscriber’s jack, the relay M is 
disconnected as soon as the plug reaches its socket, and every- 
thing is in its normal position again. 

The connections for branching boards are obtained by 
substituting the left-hand part of Fig. 86 for the King’s Cross 
exchange in Fig. 37. 

"орех Мовкіхс. 

In order to make the greatest possible use of a limited 
number of junction lines, the National Company has worked 
out a system of duplex working by means of which two 
metallic circuit junction lines are used to do the work of 
three circuits. The system can be extended to make seven 
circuits out of four pairs of wires, &c., but this has not been 
done owing to the fact that if a fault developed on one of 
these circuits all the others would be incapacitated as well. 

The method employed is shown diagrammatically in 
Fig. 88. Each of the two junction wires is connected to the 
secondary of a differentially-wound translator. The primary 
of this translator is connected to the line springs of a five- 
point jack on the junction board. The third circuit is con- 
nected to the central point of each of the secondaries, and the 
connection at the other end of the junction lines are in every 
way similar. The words primary and secondary have been 
used here for the sake of clearness. Of course it is not 
absolutely accurate to thus designate the windings, as both 
act indiscriminately as primary or secondary, according as 
the station is transmitting or receiving. The translators 
ordinarily used have primary coils of 150 ohms, and second- 
aries of 150+ 150 ohms resistance. 

Currents to or from instruments on the third circuit divide 
themselves equally in the pair of junction wires, and eonse- 
quently do not affect the instruments on either of the pairs. 
Again, the resistance between either of the points C or C’ and 
the points A and B or A' and B' being the same, the potentials 
of C and C' will remain unaffected by any currents through 
the circuit АВ or A! B'. This system can also be used on 
mixed-circuit boards in connection with single-wire subscribers’ 
lines, as the use of translators prevents the earth connection of 
the subscribers' lines from disturbing the balance of the circuits. 


While the trunk wires were owned by the National Tele- 
phone Company, many of them were duplexed in this manner, 
and the arrangement has not been altered now that the Post 
Office has taken these lines over, in fact it is being extended. 
Duplexing has not yet been universally adopted between 
exchanges in which automatic clearing and ringing-through 
signals are used. Considerable modifications will have to be 
introduced to enable this, and the details are now being 
worked out experimentally by the staff of the National 
Company. 

‚ Where junction wires are used only in connection with 
metallic circuit subscribers’ lines, and these are of no very 
great length, a differentially wound retardation coil of about 
1,000 ohms resistance is often used to take the place of the 
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Fic, 38.—Duplex Connections. 


translator. The two jacks are then connected directly to the 
lines with the retardation coil in bridge, and the extra or 
super-imposed circuit is joined to the centre-points. 


— _———- 
THE PRECISION OF ELECTRICAL ENGINEERING.* 


BY FRANCIS B. CROCKER. 


There still exists quite a general idea that electricity is so 
imperfectly understood that its laws and actions are little more 
than matters of chance or guesswork. The experience of the 
electrical engineer is supposed to consist of a series of 
and shocks to his mind as well as to his body. This notion 1s not 
confined to the ignorant, but is believed by many educated 
persons, even including our brother civil and mechanical i- 
neers; indeed, some members of our own profession hear 
opinion expressed so often that they partly accept it as true, or at 
least they have no ready arguments with which to refute it. 
The existence of this popular error concerning electricity is 
perfectly natural, and arises from the novelty of the subject and 
the fact that its development has been so great and so rapid that 
no one but a few specialists have been able to keep pace with it. 
The subtlety, extreme rapidity of action, and the astonishing 
achievements of this modern agency make it appear most myterious 
and ocoult in comparison with the ordinary forms of energy, such 
as heat and жн аР power. Possessing such transcendental 
powers, it is looked upon as something not only unknown, but 
unknowable, an irresponsible power for great good or great evil. 
This idea has sometimes been the cause of actual harm te the pro- 
gress of electrical engineering. The profession has been considgred 
to be hardly legitimate, those who practised it being regarded as 
either wizards or charlatans, or a combination of the two. D 
the present year the president of a large steam railroad system, on 
which electric propulsion is being tried, publicly expressed his 
opinion that electrical engineers know little or nothing of their 
subject. In legal decisions in this country and abroad judges have 
stated that electricity was so vaguely understood that testimony 
concerning it was of no practical value. It has also been held by 


* Abstract of Presidential Address read before the American Institute 
of Electrical Engineers. 
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many courts that electricity, being intangible, has no. real exist- 
ene, Во that the tapping of current from the wires could hardly 
be considered as a theft, except in an imaginary sort of way. 

The idea that по one knows what electricity is, therefore we 
know pra-tically nothing about it,” is often expressed by those 
who want to excuse their own igno:ance of the subject. They 
are glad to thiuk that they аге no more worse off in this respect 
{һап the rest of the world. "Their deduction is quite natural, but 
is absolutely fallacious. While we must admit that we do not 
know the real nature of electricity, the same limitation of know- 
Jedge applies to all other fundamental facts. Gravitation is the 
most familiar of natural phenomena, yet we have no conception 
whatever of what it actually is. There is every reason to believe 
that we shall know what electricity is,” and be able to explain 
the inherent mechanism by which electrical actions take place, 
before we understand how and why a stone is drawn to the earth. 
What we do know, however, are the Jaws of both electricity and 
gravitation, as well as the results that they produce, and it is very 
doubtful if our ability to control, measure, and utilise these 
agencies would be improved even if we understood their exact 
nature. The laws and applications of hydraulics would be just as 
definite and successful, even though the fact were not known, that 
water is composed of two atoms of hydrogen and one of oxygen. 
It is possible that methods of generating electricity may be advanced 
when its real character is discovered, but it is not likely that this 
knowledge will greatly affect the methods of handling and using it. 

The popular ignorance and doubt concerning electricity is rapidly 
disappearing, in consequence of tha remarkable results accomplished 
by it during the last 10 or 15 years; but it will not be out of place, 
I think, to consider at this ume the remarkable exactness which 
electrical engineering has reached. A discussion of this question 
may serve to inform ушей who are not familiar with the facts, and 
may also be a matter of interest and satisfaction to ourselves. This 
profession has only very recently gained for itself a position of 
independence and equality among the branches of engineering, 
but it can now fairly claim to be an example for the others to follow, 
not only in the magnitude and rapidity of its results, but also in 
the exactness and certainty of its methods. Let us consider what 
are the principal facts upon which this strong claim is based. 

The names connected with electrical science—Gilbert, Franklin, 

Faraday, Ampere, Maxwell, Henry, Helmholtz, Kelvin, and a 
long list of other distinguished electricians—are not men whose 
ideas are vague or incorrect. Indeed, it is a significant fact that 
the ablest and most profound scientific men have been attracted by 
and have performed some of their best work in the study of 
electricity. 
. The rapid progress of electrical science and its applications is an 
absolute proof of sure and exact knowledge. Uncertainty would 
necessarily cause delay, and error would involve repeated trials 
before success could be reached. The fact that the difficult arts 
of long-distance transmission of power and electric traction have 
been developed to their present state of importance and success in 
about 10 years, shows conclusively that electrical theories and 
desjgns agree very closely with the actual facts. 

The great results accomplished by electrical engineering is probably 
its strongest claim. Among the most striking of these examples are 
the locating of faults on submarine cables, telephoning a thousand 
miles or. more, transmitting power over one hundred miles, send- 
ing simultaneously a number of messages on the same wire, 
utilising the power of Niagara and producing the Röntgen ray. 
These and hundreds of other wonderful feats are not accomplished 
by chance, or by groping in the dark. 

The close relationship between pure and applied electrical science is 
still another proof of the exactness and truth of both. The agree- 
ment between theoretical and practical electricity is largely due to 
the small losses which occur in electrical apparatus and processes. 
Even quantities which correspond to friction in mechanics, such as 
electrical resistanceand magnetic hysteresis, arecapableof exactcalcu- 
lation. It is only the purely non-electrical factors, such as the friction 
of bearings and air resistance, that are uncertain in designing electrical 
machinery. The almost infinite rapidity of electrical action makes 
the time element so small that it can almost always be neglected. 
This greatly simplifies calculations and renders their results more 
accurate. The fact that there is only one kind or quality of 
.electricity also gives definiteness to cur ideas and calculations. 
With coal we must know its quality, including both ita physical 
and chemical properties, in order to make even approximate calcu- 
lations concerning it. In the case of steam, pressure and volume 
are not sufficient data ; the amount of moisture or superheating 
must also be known. The most accurate methods of the physicist 
are not any too good nor beycnd the reach of the electrical 
engineer, and they are often employed by him. А notable 
example of this is Lord Kelvin's work in connection with laying 
the Atlantic cable, which was undertaken at about the same time 
that he began to publish his essays on the vortex theory of matter. 
When Werner Siemens first built his self-exciting dynamos, he 
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also constructed the sensitive galvanometers, used in the researches 


of his friend Helmholtz. It was Siemens, the electrical engineer, 
who gave his money and influence to the Reichsanstalt, an institu- 
tion where the most accurate physical work is now being carried 
on. A historical example of the agreement between electrical 
theory and fact is the brilliant work of Ampere, who gave to the 
world а beautiful and complete theory of electromagnetism within 
a few days after he heard of its discovery by Oersted. The work 
of Maxwell is another great example of the power of the intellect 
to deal with electrical problems. : Ше 

Exactness in electrical uni's and terms is another strong point of 
electrical engineering, because definiteness in terms and ideas go 
hand in hand. The system of electrical units is complete and 
scientific, being based directly upon the C.G.S. system, and is the 
only example of a set of units which are universally adopted. The 
metric system is not in use in the United States, England and her 
possessions and many other countries, but the same electrical 
units are accepted by all nations. This avoids the great confusion 
which arises from the use of several different units for the same 
thing, as is the case in steam engineering, in which at least four 
different heat units are commonly employed. A 

The facility and accuracy of electrical measurements contributes 
greatly to the precision of electrical engineering. As already 
stated, the most doubtful factors in electrical engineering are the 
mechanical ones. TM 

The enormous range in electrical engineering is still another proof 
of its precision. "The same laws and principles which appiy to the 
almost infinitesimal galvanometer current are equally applicable to 
the current from an electric light station. The former may be 
only a hundred billionth of an ampere, and the latter reaches ten 
thousand amperes, which is a thousand million (10!^) times greater, 
An even greater ratio than this represents the range of resistance 
measurements. In the case of large copper bars a determination 
to within 0 000001 ohm is often required, and for insulation testing 
10,000 megolms is not an unusually high figure. This gives а 
range of measurement of ten thousand million million (10%. An 
electrical instrument, the bolometer of Prof. Langley, is used to 
measure the heat received from the fixed stars, and electricity is 
also the agent selected when 100,000 н.р. are to be distributed 
from Niagara. Instead of saying that electricity is selected for 
these extreme uses it would be more correct to state that it must 
be employed, just as it is the only means of transmitting speech a 
thousand miles, or performing the many other miracles of which it 
alone is capable. 

The directness and high efficiency with which electrical energy can 
be converted into other forms is another fact which gives exactness 
to our work. It can be transformed into heat, light, magnetic, 
mechanical or chemical energy, by the simplest’ means, and 
conversely, the latter forms, with the possible exception of light, 
can be readily changed into electrical energy. "" 

It has been shown that there are no less than eight substantial 
grounds upon which the precision of electrical engineering is based. 
'The consideration of these has incidentally brought out several con- 
crete examples, but it will be well to cite а few other special 
instances which demonstrate electrical exactness. 

The one which first claims our attention not only on account of 
its historical precedence, but also from its wonder-compelling 
results, is the locating of faults in ocean cables. In this connection 
I quote from information kindly furnished me by one of the 
vice-presidents of the Institute, Mr. A. E. Kennelly He 
states, 1 have known one or two cases in which a fault 
has occurred in a length of say 30 miles of cable immersed 
in water апа maintained at practically one temperature in the 
tank, and in which by means of the Varley loop test repeated 
many times and under various conditions to eliminate constant 
errors, the electrical position of the fault has been deter- 
mined to within & probable error, representing &bout 20ft. of 
length. Оп turning the cable over from one tank to another by a 
7ft. drum on which the cable makes three turns, and cutting the 
cable when the computed distance has been run over, the fault 
has been found in the 60ft. or so of cable then lying on the 
drum.. “Ав regards the location of faults in submarine 
cables on the ocean bed, the precision depends upon a variety of 
circumstances, and in general is necessarily much lower than in the 
case of a cable coiled in a tank. The average error in praetice, or 
the difference between the true electrical and computed positions, 
is perhaps about 15 ohms, or about one mile and a-half of cable 
having the common resistance of 10 ohms per mile, Under 
favourable circumstances a complete break in a cable developing а 
fair extent of surface exposure to tho sea water at the end of the 
copper conductor, the electrical position can be determined’ within 
five ohms in a total conductor resistance of 1,000 ohms. Jn the 


‘case of a fault in the insulator, sufficiently serious to interfere 


with signalling, specially favourable cases will occur in which the 
electrical position of the fault can be determined to within one 
ohm when a loop test is obtainable and when the total conductor 
resistance of the loop does not exceed 3,000 ohms." I have 
known а case of total loss of continuity in the conductor, acoom- 
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panied by perfect insulation. It occurred in lifting a cable for | balance. Tf the same machine were run as a dynamo and had no 


repairs, and was within half a mile of the ship. А measurement 
of electrostatic capacity enabled the distance to be determined 
within а few yards." Other cases are given by Mr. Kennelly, and 
many may be found in various works and journals, but these are 
sufficient to show the astonishing results that are possible, as well 
ав those that are obtained in regular practice. 

The methods employed in locating faults in underground con- 
ductors are quite similar to those used for submarine cables, but 
the results are less striking and important. Mr. William Maver, 
jun., who is an authority on this subject, cites а case in which the 
calculated position of a fault was 2,343ft. from the testing end of an 
underground cable 4,200ft. long. Tne defect was found at the 
exact point indicated. The alternative would have been the tearing- 
up of the street and cutting through a heavy iron pipe until the 
fault was found, as the conduit was not provided with manholes. 
The writer has had occasion to test the resistance and position of 
faults (‘‘ grounds ") on a very large system of underground conduc- 
tors for electric lighting. though the problem was complicated 
by the fact that it was a three-wire system, which extended several 
miles, it was found possible to determine the insulation resistance 
of each of the three conductors. The position of a ground is 
shown by the potential differenoe between the conductor and the 
earth, being à minimum at that point. For San pio; if a ground 
connection exists on the positivo wire and a considerable current 
flows through it into the earth, the potential of the earth at that 
point will be raised above Ив normal value. The potential difference 
existing between the wire and the earth is actually less near the 
ground connection. This may be measured from the station by using 
the pressure wires ordinarily laid with the feeders and special 
wires which connect to the ground at various points of the system. 

The Paper on ‘‘ The Alternating Current Induction Motor,” 
presented by Vice-President Charles P. Steinmetz at this meet- 
ing of the Institute, affords an excellent example of the mar- 
vellous 9 of electrical engineering. Two curves are 
shown which give the efficiency, speed, power-factor and other 
characteristics of a three-phase induction motor under various 
conditions. These curves were all predetermined by calculation. 
In the same figures the results obtained by actual test are 
also marked by small crosses. The ment in all cases 
is so close that curves Р from the actual results of teste 
would practically coincide with those predicted by calculation. 
This is all the more. remarkable when it is remembered that the 
three-phase motor is one of the newest of electrical machin 
and is a difficult problem from a theoretical standpoint. It has 
long been ible in designing direct-current machinery to pre- 
determine the results with almost as great accuracy as that shown 
in the curves of Mr. Steinmetz, but of course that is a much older 
problem. Nevertheless, the predetermination of results in direct- 
current machinery is fully as difficult as in the case of alternating- 
current apparatus, because permeability is the most doubtful factor 
in such calculations, and is especially so at the high flux densities 
used in the former. It is to be observed, however, that any error in 
the permeability data can be corrected by increasing or decreasing 
the ampere-turns on the field magnet. This is easily accomplished 
by providing 5 or 10 per cent. greater M.M.F. than the calculations 
require, which may be reduced, if necessary, by the introduction of 
resistance. Since the energy used for the field is a very small per- 
centage of the total amount, it may be considerably varied without 
materially affecting the other factors in the machine. Sparking at 
the commutator brushes is an additional and by no means simple 
question which confronts the designer of direct-current apparatus. I 
remember, however, being informed by Mr. Gano S. Dunn several 
years ago that he had found by experience in many cases that the 
efficiency of a direct-current dynamo or motor can be predeter- 
mined from the drawings before the machine is built, within a 
fraction of 1 per cent.; in fact, he relied more upon his calculations 
than upon an actual test of the completed machine, even when 
performed by skilled men. In one case the calculated efficiency 
was 93 per cent., and the result obtained by test was 9277 per cent., 
and in another case the total flux was found (о be 1:38 per cent. 
greater than the computed value. This agreement is somewhat 
closer than is found in every-day practice, but is not accidental, 
and can usually be approximated by careful work. 

The quickest, neatest, and most exact method of making a test 
of mechanical friction, or the power required in any given case is 
by the use of an electric motor. In this way, for example, we can 
determine the friction of different bearings or lubricating oils under 
various conditions of pressure and speed, or the power consumed 
by fans, pumps, and other machines. 

Quite а striking example of the possibilities of electrical measure- 
ment is the determination of the E.M.F. of a dynamo machine 
without running it, which I saw successfully carried out more than 
10 years ago. All that is necessary is to measure the torque 
exerted by the machine with a given current in its armature. This 
may be accomplished by simply clamping a stick of wood to the 


pulley and weighing the pull at a given radius by means of a spring 


losses, it follows that 
EI 27rSP 
746 33, 000˙ 
rSP 

E 7-04I' 
in which r is the radius at which the pull is measured, S is the 
speed in revolutions per minute at which the dynamo is to be run. 
P is the pull in pounds at the given radius and C is the current in 
amperes. The field strength is supposed to be the same. This 
method is correct whatever the efficiency of the machine may be. 
The electrical and magnetic losses due to the C?R effect in arma- 
ture, field current, eddy currenta and hysteresis do not enter this 

тоет. Even the mechanical losses arising from friction of 

rings, brushes, &c., may be eliminated by measuring the pull 

plus the friction and then minus the friction, the actual pull being 
one-half the sum of these two results. The effect of friction may 
also be got rid of by tapping the shaft when the measurement is 
made. It certainly strikes one as strange that E. M. F., which 
depends upon cutting lines of force, can be determined while the 
maobine is standing still. | 

In electro-chemistry and electro-metallurgy quantitative rela- 
tions are particularly precise. The ampere being defined as the 
current which deposits 0:001118 grammes of silver per second, the 
weight of any other substance is by Faraday's laws proportional 
simply to its chemical e se This definition eliminates any 


whence 


error in passing from the electfical to the chemical data, or vice 
versá. The volt is also defin 
E.M.F. of а Clark cell. 

The author presented before the Institute, in May, 1888, a 
Paper on The Possibilities and Limitations of Chemical Gene- 
rators of Electricity, * in which the weights of materials, E. M. F. 
and other data were given for various voltaic combinations. Some 
of the figures were obtained by experiment and some by calcula- 
tion. The Paper also gives the E.M.F. produced by combinations 
of 13 of the most important metals with chlorine, bromine 
and iodine respectively. The average difference between the 
calculated and tested values was less than one-tenth of a volt. 
Even this small error is practically eliminated when the results 
are corrected by the equation of Helmholtz—that is, by adding 


the quantity + T а, in which Т is the absolute temperature and 


E is the E.M.F. of the cell. Since the weights of materials 
liberated or consumed by a given current in a given time can be 
definitely predetermined, and the voltage due to a certain chemical 
combination can also be accurately calculated, almost any problem 
in electro-chemistry or electro-metallurgy is susceptible of being 
quite easily and correctly solved. That branch of electro-chemistry 
and metallurgy which employs electrical heating methods is also 
very definite, the exact amount of heat in gramme-degrees produced 
by an electric current being always given by the simple expression 
0:24 I? R, or 024 E I. 

In conclusion, the following quotation from the preface of 
Maxwells great work on Electricity and Magnetism is appro- 
priate. “ The important applications of electromagnetism to 
telegraphy have also reacted on pure science by giving а com- 
eral. value to accurate electrical measurements, and by afford- 
ing to electricians the use of apparatus on a scale which greatly 
transcends that of an ordinary laboratory. The consequences of 
this demand for electrical knowledge and of these experimental 
opportunities for acquiring it, have been already very great, both 
in stimulating the energies of advanced electricians and in diffusing 
among practical men a degree of accurate knowledge which is likely 
to conduce to the general scientific progress of the whole engineering 
profession." "These words were written in 1873, and ves еу show 
strong confidence in the accuracy of electrical methods and full 
appreciation of the close relationship between electrical science and 
engineering, as well as their beneficial effects upon each other. 
At that time the telegraph was the only practical application of 
electricity. What language would express Maxwell's wonder if he 
were alive to-day ! 


electro-chemically in terms of the 


A REMARKABLE BOILER SUIT. 


About two years ago a very curious action at law was fought out 
to the bitter end in the United States. The evidence adduced 
referred to facts so strange and unlooked-for, that we think the 
following particulars, for which we (the Engineer) are indebted to 
the Engineering Record, are worth putting on record in our columns, 
bearing as they do on certain vexed questions connected not only 
with the performance and management of water-tube boilers, but 
with the behaviour of metals under shock. 

On November 19, 1895, a suit was begun by the Philadelphia 
Edison Electric Light Company, of Philadelphia, against the 


* Transactions, American Institute of Electrical Engineers, Vol. V., p. 227. 
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Abendroth and Root Manufacturing Company, of New York Oity, 
manufacturers of the Root water-tube boiler, to recover $34,000. 
A countersuit was put in by the Abendroth and Root Manufacturing 
Company against the Philadelphia Edison Electric Light Oompany 
for $6,830°99. This suit was tried in the United States Court in 
Brooklyn, before Judge Wheeler and a jury, and a verdict has now 
been rendered in favour of the Abendroth and Root Manufacturing 
Company, for the amount of the countersuit. 

The Abendroth and" Root Manufacturing Company between the 
years 1889 and 1891 furnished the Philadelphia Edison Electrio 
Light Company with about 3,500 н.р. of boilers, supplied on four 
different contracts. š 
. Soon after these boilers were in operation, a series of troubles 
followed, which finally culminated in a fatal accident. This brought 
the matter into the Coroner’s Oourt in Philadelphia, where, after a 
careful investigation by a jury of experts, a verdict was rendered 

ш the Abendroth and Koot Manufacturing Company, and 
holding the Philadelphia Edison Electric Light Company responsible. 

The troubles above mentioned were due, as claimed by the 
Philadelphia Edison Electric Light Company, to bad workmanship, 
bad material, and faulty design, and also due to the contractors 
failing to comply with all the articles agreed upon in their contract, 
and on these grounds they brought the suit just closed, in which 
they sought to recover $34,000, which they claimed they had spent 
in remedying the so-called defects. The defendants claimed that 
the plaintiffs had not paid them all that was due on their orders for 
boilers, and also for additional material furnished to them, and on 
these grounds they brought the countersuit mentioned above. 

The Abendrothand Root Manufacturing Company succeeded in the 
first place in establishing the fact they had lived up to every article 
of their agreement, and had even done more than they agreed to do. 

In the second place they succeeded in establishing the fact that 
they had used the best material obtainable in the market. In this 


connection it is interesting to note that the greatest number of 


breaks occurring in these Edison boilers were reported to be in the 
item of bolts ; and as it is a natural conclusion that the greatest 
breakage will occur at the weakest point, it was nece to 
establish by evidence the fact that these bolts were equal, if not 
superior, to anything to be found in the market. hen these 
bolts broke, in almost every instance a curious phenomenon 
occurred. At the point of fracture, the metal, instead of bei 
contracted to a smaller area than that of the bolt itself, retain 
the original size and area, showing no contraction whatever, but 
breaking sharply and squarely in a similar matter to a pipe stem. 
This caused the question to be raised as to whether crystallisation 
had occurred, and to determine this point many of the bolts were 
taken to a steam hammer and flattened out cold to less than one- 
fourth of an inch in thickness. In every instance the flattening 
was done without the slightest show of fracture running up into 
the body of the bolt, whereas if crystallisation had taken place at 
the point of rupture the metal would necessarily show brittleness 
and breakage similar to the action of a piece of cast iron similarly 
treated. Another test applied to many of these bolts was to bend 
them double when cold so that the two ends met, and this also 
proved the excellence of the quality of the bolts. In order to 
show that no effort has been spared to improve the quality of the 
material used, the Abendroth and Root Manufacturing Company 
had other bolts made of the best rivet iron, substituted in the place 
of the orignal ones, but all such bolts were fractured in identically 
the same manner, and a still further trial was made with steel bolts, 
which were affected with the same results. In order to make this 
breaking-point test still stronger, Jin. bolts were substituted for 
the fin. bolts, but with no better resulte. Beyond this the shape 
of the head, and also the shape of the lug which received the head 
of the bolts, were changed in every conceivable way, but all to no 
avail, as the fracture of bolts continued in this almost unaccountable 
manner, whereas fracture in the other parte of the boiler was very 
infrequent indeed. This evidence was conclusive. 

In answer to the allegation of bad workmanship, the Abendroth 
and Root Manufacturing Company showed by means of photo- 
graphs the tools used in manufacturing all of the btilers supplied 
to the Philadelphia Edison Company. Ав these tools are e to 

roduce interchangeable parte, with cutters and other working 

etails fixed immovably in the same position and adjusted to such 
а position by sets of templets carefully standardised, and further, 
as the positions of the metal parts of the boilers were fixed from 
working points produced in the casting, it was found impossible for 
the plaintiff to show that such workmanship could be other than 
that produced in the many boilers manufactured by this firm. As 
such trouble as was experienced in the Philadelphia Edison station 
had never been known in other plants, the point was made that 
with other workmanship and materials the same, all the troubles 
at the Edison station must have been due to the local conditions 
existing in the plant itself. The same argument bore also on the 
defendants’ claim of bad design. | 

The defendants succeeded in proving that the accidents were due 
entirely to the unreasonable handling of the boilers by the Edison 


Company, with the object of foreing these boilers far beyond their 
rated capacity, sometimes exceeding this rating by as mugh as 100 
per cent, and over, the draught being sufficient at times to support 
a column of water from 3in. to 4in. in height. They also showed 
that the Edison Company employed unskilled labour, and that 
these employés had instructions to keep steam 9 do the required 

ressure irrespective of any demands that might be made on the 
boilers, and without regard to the personal safety of tho attendants 
or capacity of the boilers. 

One of the very important matters brought to light in this case, 
and acknowledged by the Edison Company, was the use of extremely 
bad feed-water, which came from a well beneath the station. This 
water contained not a small amount of sewage, and ran 34 grains of 
impurities to the U.S. gallon, almost 8 per cent. of these impurities 
being proved to be sulphate of lime; while -salt existed in appre- 
ciable quantities, and also a number of nitrates and ammoniacal 
salts. In order to counteract the bad effects from this water no 
small amount of chemicals was used, including cutch, which con- 
tains a considerable quantity of tannic acid. In the storage tank 
located above the boilers large quantities of caustic soda were also 
put in the water. A large amount of scale collected in the tubes, 
varying in thickness from in. to Lin., and thereby closing down 
very materially the area of the tube opening. The chemice 
attacked the metal parts of the boiler and oozed thruugs. «....yumts 
thus attacked so as to form incrustatior., which proved so hard 
that the workmen were obliged to use a hammer and chisel to 
remove it. This state of affai.. caused a rigidity of parts which 
were designed to be flexible, and it also caused the unnecessary 
burning-out of many ot the tubes. 

Several well-nown experts appeared in this case, and accounted 
for the various troubles above enumerated. One of the most in- 
teresting points developed was the production of water hammer in 
the tubes of these boilers, which was explained in the following 
manner :—It is a well-known fact that every pipe or tube has a 
definite capacity of discharge, and when this capacity is reached no 
more water or steam can be delivered through an opening of such 
ап area ; 80 that, in case a larger discharge is required, а larger 
tube must be used. In driving these boilers to such an excessive 
extent, in the course of natural circulation the water and steam 
passed up along the inclined tubes to the front headers, and 
there advanced upward into the overhead steam and water 
drums from which the steam was delivered to the piping 
system. When the circulation reached a point equal to the ca- 

ity of the tube, of oourse, no more steam or water oould be 

ischarged from that upper end of the tube, but as the heat still 
continued to be applied around the tube, more steam was gene- 
rated, and, of course, the pressure of this steam in the tube forced 
the steam and water back down the tube until it reached the rear 
header, and here the steam suddenly had a chance to escape 
upward by the course of the rear headers to the overhead steam and 
water drums, and the colder feed and circulating water, trying to 
enter the lower end of the tubes from these same rear headers, 
came in contact with the steam, thus seeking passage of escape. 
The result was a sudden condensing of the steam, which was fol- 
lowed by a rush of water into the vacuum at an exceedingly high 
velocity, and this water rushed along the tube at about this same 
velocity until it reached a bend at the end of the tubes. The 
result was a very sudden and powerful blow there, practically like 
that of a cannon ball, which caused the bolts to rupture in the 
manner above described, breaking them, in fact, so rapidly that a 
flaw of the metal composing them at the point of rupture was 
impossible. This flow necessarily would take a certain amount of 
time. The consequences of this sudden blow were exhibited in the 
breakage of these bolts without contraction of area at the point of 
rupture. 

t was remarked during the course of the trial that it was fortu- 
nate that these boilers were composed of small headers covered by 
small castings known as connecting bends, and that thus the damage 
done affected merely the small castings, producing there local 
results instead of rupturing large castings, which would of course’ 
be attended by far more serious ru Glass models were 
shown in court to illustrate the theory presented, and in such a 
manner as to carry conviction to the minds of the court that this 
was the true theory of the disastrous occurrences. Other glass. 
models illustrated the irresistible power of the water hammer, the 
force of which was sufficient to break the tube, which held the 
water surrounded by a vacuum. 

The counsel for the Philadelphia Edison Company were Messrs. 

Tracy, Platt, and Boardman, and the counsel for the Abendroth 
and Root Manufacturing Company were Messrs. Benedict! and 
Benedict and Witter and Kenyon, of New York. The plaintiff 
brought in as an expert Prof. Spangler, of Philadelphia, while the 
defendants brought in as experts Dr. C. E. Emery, of New York, 
and Prof, R. C. Carpenter, of Sibley College, Cornell University, ` 
Ithaca. Prof. W. D. Marks, of the Philadelphia Edison.Company, 
and Mr. Alvert A. Cary, of the Abendroth and Root Manufacturing 
Company, also testified as experts on their respective sides. 
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ELECTRICITY IN THE NAYY. 


Probably no branch of engineering is more subject to prag- 
matic and uninformed criticism on the part of the general 
public than that belonging to the naval architect. Sir 
ҮҮплллм Wue, the Founder of the Fleet as we see it to day, 
truistically remarks in his little article on “ Specialities of 
Warship Design in the Marine Number of Cassier's Magazine : 
“ rival and to some extent conflicting claims have to be con- 
sidered, and if the naval architect does not always give 
complete satisfaction to the demands from the marine 
engineer, gunner, torpedoist, and naval officer, it is hardly 
to be wondered at.“ But it is not as faddists or ‘fanatics 
of the school of Tout par lElectricité that we propose 
to devote a few words to-day to a general consideration 
of the use, or rather non-use, of electricity in the Royal Navy. 
In so important а matter as the equipment of a British battle- 
ship we quite realise that well- tried methods are not to be 
lightly abandoned in favour of i ingenious, too ingenious, elec- 
trical or other gimcrackery. On the other hand, in a service 
which has in the matter of armour, armament, and engine-room 
equipment moved of recent years so boldly and so intelligently 
with the times, it is not, perhaps, too much to ask for an equally 
bold and intelligent consideration of the advantagesof electricity 
ав а motive power aboard ship. Men who have readily adopted 
Harveyised nickel-steel, wire guns, quick firers and water-tube 
boilers, who have at one and the same time frankly abandoned 
the more or less esthetic but more or less cumbersome fully- 
rigged ship, and the ugly and formidable but uncomfortable 
sea-going monitor; who have evolved the torpedo-boat 
destroyer and who look with favour on the Turbinia, with 
her steam turbine and multiple screw—surely such daring yet 
trusty inno vators do not propose in the matter of electricity to 
hide themselves behind the thick protective hide of the old- 

world “ practician,” with his ''good-enough for us” and his 
“no new-fangled notions for ше”! Pet it would certainly 
seem as if such were the case. There is a sleepy contented- 
ness about the electrical department of Her Majesty's Navy, 
strangely in contrast with the eager alertness of outside 
electricians, and indeed with the go and push of other 
engineering departments of the sea service. And the result of 
this soporific self-satisfied condition is to be seen aboard any one 
of our fine modern battleships now in commission. 

Let us take the electrical equipments of ships of the 
** Majestic ” class, such as the Mars" ог Prince George, 
and compare them with those of mere coast-defence vessels like 
the “Bouvines ” of the French navy and the “ Wien,” “ Buda- 
pest” and ован " of the Austrian navy, or with that of 


ТНЕ ELECTRICIAN, ‘SEPTEMBER 17, 1897, xxiii, 


N. С. S. AMMETERS & VOLTMETERS, - 
NALDER BROTHERS тномгвон, 


Sole Makers of these Measuring Instruments by arrangement with 


Prices of Ammeters from e 1-1/s - ва 
Prices of Voltmeters from £52 - Q - 0 


34, QUEEN STREET, CHEAPSIDE, LONDON „E. G. 
Telegraphic Address : OccLupE LONDON.” Telephone No. 124 Bank. 
AGENTS : Messrs. W. McGEOCH d CO., 108, Argyle Street, GLASGOW ; and Mr. 8. JEVONS, Electrical Stores, Minories, BIRMINGHAM. 


THE GENERAL ELECTRIC CO., Lr», 
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in “ROBERTSON” ELECTRIC LAMPS Wa 
. | А 


if you wish to 
REDUCE YOUR BILLS FOR CURRENT A AND RENEWALS. 


HEAD OFFICES: 69, ті апа 88, Queen Victoria Street, LONDON, Е.С. 
WORKS: Brook Green Works, HAMMERSMITH. 


Mavors Coulson "г Concentric Miring 


^ WATERPROOF and DUSTPROOF. 


45, King Street, Mile End, GLASGOW. 


TELEGRAMS :— " Lows (onn AMINATED GLASGOW.’ 


WORKS: | NO SUIP. 
zzz | HENDRY S == LAMINATED LEATHER BELTING “== 
| NO STRETCH. ‘STRETCH. 
T 
oe Endless Belts for Electrical Plant a Speciality. Write for 


ILLUSTRATED 


GLASGOW. «тһе Acme of Dynamo Driving. ЁР г 
F. WIGGINS & SONS, . тонне | 


Telephone №. 3348 Avenue 102 & 103, MINORIES, LONDON, E.C, 


Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


е - а оа 


) ADOPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 
BEDFORD, PRESTON, CHELMSFORD, BRADFORO, PORT 
MOUTH, MANCHESTER, EASTBOURNE, . STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, etc. etc. Е аа б 
Апа by the LONDON SUPPLY COMPANIES. WM. uA S x 


VARIOUS TYPES Ax» mamme p REPT IN STOCK. 
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FOR UNDERGROUND ELECTRIC MAINS - | 
DOULTON & GO., Lambeth, LONDON, S.E. 


ORKS; LAMBETH LONDON, S.E. BIRMINGHAM ~ Granville 8t. 

WORKS: ROWLEY REGIS, STAFFS. DEPOTS: LIVERPOOL .. Soho St, 
SMETHWICK, nr BIRMINGHAM, MANCHESTER Deansgate, 
ST. HELEN'S, LANCS. W ....Bothwell 8t. Ё 
BURSLEM. PAISLEY. М.В. PARIS.  PARIS......Ruo de Paradis. й 
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JULIUS SAX & OO. Ltd., Electrical E eers and 
'ELECTRIC LIGHT CONTRACTORS, EAGLE ORKS, COLD- 
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THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEER” contains the latest and most 

india and oe on all subjects connected with Engineering enterprise in 
e Eas 

pondence invited on any subject which may be of interest to the profession. 


RATE OF SUBSORIPTION (payable in advance, including а copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage) :— 


INDIAN RAT Yearly .. . Rs,20 | ENCLISH RATE, Yearly .. 
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LONDON OFFIGE : 26, Victoria Street, Westminster, S.W. 


INDIGE STION, WIND, BILE, NAUSEA 
(= DYSPEPSIA + DEPRESSION - APPETITE x LASSITUDE). 


HALLOWEEN. 


A PURE AND HARMLESS CORDIAL, AND A SPLENDID PICK-ME-UP 
4 BOON TO JADED WORKERS AND THINKERS. | 


Of all Chemists, in Bottles, 1s. 14d., 28. 9d., and 4s, 6d.; or of the 


DYSPEPSIA CURE co, 18, Eldon St, FINSBURY, E.C. 


THE ELECTRICIAN, SEPTEMBER 17, 1897, xxv. 


— GENUINE —— 


THE yLCA NIZED 
We AUTOMATIC "BRE L 
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| MALIFAX _ SD SHIELDS | 
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| — ERE 68.69.70 & 71 ! 
MONTHLY MACHINERY REGISTER, CHISWELL STLONDON EC 
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THE BEST MEDIUM. 


The Largest Stock of Miscellaneous Machinery in the 
Kingdom, Ready for Prompt Delivery. 
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ELECTRIC LIGHT CO CTO Dorman gnd Smith Baltora, Manchester ; and London and — 95 
Brush Electrical Eng. Co., 4°, Queen Victoria- London, E. O0. 31 Edison and Swan United Electric Light Company, Ediswan B 86-87, ; 
Crompton & Co., Mansion House- buil „London, E. O.; and Chelmsford 14, 9 Queen көөн Lo ndon, = en and Branches Ped 30 
Easton, Anderson & Goolden, Broad -chmbrs, Broad Sanctuary,S.W. 88 General Electric Co. & 88, Queen Victoria-st., London, E. O., & Salf 28 
Doe. Power Lp med Co., 4, G1. Winchester-st, London, E. O. sae a eink 88 Johnson & Phillips, 14 Union ct. Od Broad st, London; & Charlton Kent. Vo, 17 
н GW. T. Tel. "91 me, colwich 1 „Wharton and Down, 824, New Bond-st., London, W.. 2 24 
Johnson & PENIDE 1. 14, Union-ct.,Old Broad-st., London; & Charlton, d Kent 1, 9,17 Macfarlane and Co. s а J Tc — Eit 
Laing, Wharton and Down, 82a, New Bond-street, London, W. 5 34 paimony (H eed ure 118-1 , Charing Cross-rd., London, W. C. e |: 
Laurence, Soott and Co., Gothic үрне: ———U—U —— ое ње — nones B Telegraph Man ‚ Helsby, near Warrington; and 11, Queen 
Bax (Julius) and Co., Eagle Works, Coldharbo Camberwell, S. K. oe Victoria-st. Ton on, ие and Liverpool... . . 1 
Siemens Bros. 12, Queen Anne rate, Lon London Саш & Woolwich, Kent 6 Western E о Co., 89, Coleman-street London, Е.С. —————————— DÀ 


I, 


—— ͤ2U—äẽ — эы ——— 


i. . ‘THE ELECTRICIAN, SEPTEMBER 17, 1897. | 


RED 
Classified Index to Electrical Trades— continued. 
— — | Q О. 
е ә wi k TETEL) rman an А 7 ano r: an nao ec" 000 
Д дао поза, спа ва Гога Vout E.C. nr ——— ee 8 Easton, Anderson & 18 ent Broad Sanctuary Chambers, Broad Sanctuary 
en 


VLUORESCENT SCREENS. 
B nosila (H. D.) & 3on, 58 Moctimer-street, London, W. ù Wm .. 27 
єй о 67, Farrin :don-road, London, Е.С. 


C@eCeeC eee eG ete OH ое 4868 86659086 81 


GAS LIGHTERS (ELECTRIC). 
Ed eon and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
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eeeseoed eseeeaenssseee@ 19 
Johnson & ese en d nion-ot. , Old Broad-at., London; &. Chariton, Kent], 9, 17 


23 


Jules, Paris. — Agents: Levi C.) & Co., 97, Hatton. garden, London, E.C. 16 
пах (Julius) and Co., Eag 


uring near Warrington; and 11, Queen 
Victoria-street, London, E..; and Liverpool ff 1 
INSULATING MATERIAL. 
Bayl y, А. L., Moor Green, Вістіпдћат,,......................... 
Moseley (D.) and AK EE Fieid Works, Ardwick, Manchester 


Mosses and Mitchell, »Ohiswell-street, London, Б.О O0 2 на 2 = = 
INSULATORS, 


j Doulton and Co., Lambeth Pottery London, S. I. *-0«090600920604000000900099099 
Ed!son and Swan, United Electric Light Company, Ediswan-buildings, 86-87, 
Quoen- st, E. C., and Branche 
General Electric Co., 69, 71 & 88 

А реа 
Johnson 
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22 406 „ „ ое 
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Queen Victoria-st., London, E G.; & Salford . 
W.T.) Tel. Works Co. UM, Martin’s-In, Cannon-st., Lan, & N. Woolwioh 1 
Phillips,14, Union-ot., Old Broad-st., London; & Oharlton,Kentl, 9, 17 
1 pros. & Co., 12, Савов тасак, pondon; and Men rie mni 6 

elegrap nufapturing Oo., near Warrington; an ueen 

V Victoria-street, London, E. C. and 8 — еее 
ie Btockie:Pell Arc Lamp, 97, 18 Viotorla-stzeot, wonton, Е.С. eus 10 Us ' 4 
eertng Co.. ueen Viotoria-street, London „ a 81 

Соввог, 67, Farringdon-road; London RC. we т 8 
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bury, N.; and 16, Victoria-street, Westminster . WMW. . ... 30 
Dorman and Smith, Mano ; and London and Glasgow ...............„ 95 
, Edison and Swan Uni Electric Light Co., Ediswan-buildings, Д 


 Eimondson, J., Albert Electrical Works, Longside-lane, Bradford, Yorks .. 7 
93 


'"Westmoreland-buildings, Afdersgate-street, London, Е.С, ................ 17 


n- €; &17, Soho-sq, London, W. . 4 

| ps Arc),14, Unlon-ot, Old Broad at Londona Charlton, Eenil.9, 17 

Siemens Bros. and Co., 12, Queen Anne's te, London, 8. W.; and Woolwich 6б 
= dg are d London, ILO 


. Bunbeam Lamp Co. ead-on-Tyne; and 50, Fenc 
Western Electric Co. ett Lon 
. -Zurich Incandescent 
LAMPHOLDERS. . 


n deen б 
General Elec 
LAMP PILLARS - - 
. Edison & wan Unite Electric. L 
^ Queen-street, London, Е.С. 3 


and 55 у 
‚ GAuvaral Electric Co, 69,71 4608 ueon Victoria T 
| Macfarlane end Co., Glasgow 2 om 90906 ә ee ў „ о e Salford : 


20M: aaa” P 
' Edison & Swan United Kiectrio bt Company, Ediswan- А 
Queen-street, London, EC and Сошр | N ben pado 80 
Electric Co.,69, 71 & 88, Queen Victoria-st., Lo E. C.; & Salford. 93 
фа ананкы бы, e быты барны Keni 1, 1 
з 5 , „]- 
LUBRICANTS. - , ag : arbour-laae, Са егте], S. E. 24 
Hauses Electric Cement Co, Vaaxhall- road, Liverpool ..... " 
MAGNETS. n р е rst = 
* ‘Globe Electrical Co., White Post-lane, Vietoria-park, London, N.E. . 
METERS (Electricity, —. , 
' Chamberiain and Hookham, New Bartholomew-street, Birmi 
атачы London. 7188.0 гадове. e . 
eneral Electric Co. deen Victoria-st, Lond 1€ 
Johnson and Phillips, 14, Union-ct., Old Broad:st. London, kUlorltan Kant 1 
‘ Laurence, Boott and Co., Gothic Works, Norwich 
MIO С. —8anders, Wake & Co, 35., Great 5t. Helen's, London, E.C. woman 18 
W wetness a-& nons, 19, Tower-hill, and 10a and ios, Minories, London, E. d. @ 


SMOROPHONES. 
iSeneral Klectric Oo.,59,71 & 88,Queen Victoria-street,London,B.0.; & Salford 28 


SHUNT-BOXES. 


| SWITCHES AND OWITOHBOARDS. 


8.W. Works: Erith, K 6 6 e %% % % % % ¶ꝙ¶ꝙ¶—¶— ое ca зо сово оа ео 
Edison and Swan, United Electric Light Company, Ediswan-buildings, 96-37, 


Queen-street, London, E. C., and Branchen . AW REN 50 
General Electric Co., 69, 71 & 88, Queen Viotoria-st., London, E. O., K Salford. 23 


Henley's(W. T.) Tel. Works Co., 97, Martin’s-lane, London, aud М. Woolwich 


1 


Johnson & Phillips,14, Union-ct., Old Broad-st., London; & Chariton,Kent Ien 


Laurenoe, Soott and Oo., Gothic Works, Norwich. ......— =.» = s = — — =e æ 


Nalder Brothers and Co.. 16, Red Lion-street, Clerkenwell, London, E. O.. . 18 


Bax (Julius) and Co., Eagle Work , C. 1 harbour lane, Camberwell, S. E.. 24 
Siemens Bros. Со. 13 anden, Tait London S W. Wool Koni, 6 
mpany near n: an 


MOTORS (Electric). 
British Thomson-Houston Co., 88, Cannon-s&oet, London, Е.С. ............ 
Brush Electrical Engineering Co, 49, Queen Victoria-street 

Chamberlain & Hookham, New Bartholomow-street, Birm 


8 
London E,C. st 


Crompton & Co., Mansion House-buildings, London, E. C.; & Chelmsford. 14, 1 


Crypto Works Co., 29, Clerkenwell-road, London, E. 
Easton, Anderson & Goolden, Broad Sanctuary-chmbrz, Brand Sanctuary, 
8.W. Works: Erith, Kent 


General Eleotrio Co., 69, 7 
Holmes (J. H.) & Co., Newcastle-on- 
Laurence, Scott and Co,,Gothic Works. Norwion . = 


Biemens Bros. & Co., 12, Queen шшен; London, 8.W. "and Woolwich 6 


27 
13 


98 
18 


House’s Electric Cement Co., Vauxhall-road, Liverpool .................... 
United Asbestos Co., Dock House, Billiter-street London, H. GE 


PATENT AGENTS. i 


Chapman (J. C.), 70, Chanoery-lane, London, W.C. ......... . ч» =» эз e — — 


PU 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Seactaary, 
S. W. Works: Erith, Kent CCC e@eaenpenanece 
Pulsometer Engineering Co., Nine Elms Iron Works, London, B. W.. 
SAND BLAST APPARATUS. : 
hman's Patent Sand Blast Co., Broadheath, near Manchester 
SOREWS, TERMINALS, &c. 
Automatic Standard Sorew Co. Halifax 6666 „ 6 „% %% „% „%% „„ „6% „ „% „%%% „%% „%% *O олло 
Edison and Swan United Electric Light Company, Ediswan-buildings, 9687, 
1 5 es * oo 
mann ros., 9 oot, ‘ orriano-aven n ой, е 062 Of mn 
SOREW THREADS. . | ре 
Lehmann Bros., 88 Hampshire-street, Torriano-a venue, London, N. W.. 


Pa В. W., 44, Hatton-garden, aud Graat Safron-hill. Landon. B.C. к 2 
SLAT E —Jones & Inzbam, Tu: or Slate Works, d o»sloa, R. S. O., North Wales 


тә. . 
Edison and Swan United Electrio Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E.C., and Branches ... 


Doul n and Co., Lambeth, London, В.Е, eeee se e866 Qu) 09.0 9 O (UD с о ео ow ab a Ot of 
SUPPLIES FOR CABLE SHIPS. 
Wallet and Ca., 114, Fenchurch street, London, E. C. e 9909 OO оз ее 
d Ф: 27, Cannon-street, London E. 0 К ооеезэ®ооэе°тоэв ee 
Johnson & Phillips, 14, Union-ot.,Old Broad-st.,London; &Chariton, Kent 1,9, 
@URFACE CONDENSERS. 


Ofompton and Co., Mansion House-buildings, E. O.; and Chelmsford 
Davy Electrical Construction Co., Horsell-road Works, Ronald's. road. High- 
bury, N.; and 15, Victoria-street, Westminster, S.W. .............. pen 
Manc and London and Glasgow..... г 


Edison and Swan United Eleotric Light Company, Edis wan-buildings, 96-37 


"^ General E 
Holmes (J. H.] & Co., Newoastie- oho-square, London, W. 
Johnson & Р 3 
N. Red T/on-street, Clerkenwell, London, E 
^Nalder and Hilton, Trafalgar Works, Bow.Common-lane, London-# 
Siemens Bros, Anne' 8.W. 
ТАРЕ. Я еа 
Connolly Brothers, Blackley, Manchester—Agent; C. F. Quicke, 
'  bury-pavement, London, E.C. .......... ..... "PEPPER ГТ А 
Edison and Swan United Electric Light Company, Bdiswan-buildings 
Queen-street, London, E. C., and Branches. 
с Co.,09,71 & 88, Queen Victoria-st., London, . C.; & edil 
TELEPHONES, <: НМЕ 
Edison & Swan United Electric Light Company, Ediswan-bulldiag ii 
Queen-street, London, E.C., and Branches.. ne 
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General Electric Co., 69,71 & 88,Queen Victoria-st., London, E. Jé ME 
Telegraph Manufacturing Co arrimgton, and 1£X 


Victoria-street, London, E d anf LI е 1 GA boe 
8 9 n n . "$ verpoo 6 „%% % %%% „% 6606 TTT) тт 
Eleotri Coleman-stroot ian 


Western o ee » London, E.C. G2 en оо Ow O04 2 
TELEGRAPH ENGINEERS. . | 
Henley's (W. T.) Teleg. Works o., 7. Martin’s-lane, London, & N. Wool wich 
Johnson & Phillips, 14, Union-ot., Old Broad- st., London; & Ch 
Sax (Julius) and Co., Eagle Work ‹, Col iharbour-lane, Camberwell, 8.Е. .. 
: Ё Siemens Bros. & Co., 12 
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Lorrain (J. G.), Norfolk House, Norfolk-street, Strand, W. C. 
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Iton, Kent 9,14 ES 
Queen Anne's Gate, Lo don, S. W.; & Woolwich 6 


Telegraph Man ng Co., Helsby, near Warrington, and 11, Queen 
| Victoria-street London, E. G.; and Liverpool „ 1 
TRANSFORMERS. . 

Brush Electrical Engineering Co. 49, Queen Victoria-street, London, EG. 31 


. Crompton & Co» Mansion House-buildings, London, E. C.; & Cheimgford. 14,91 * 


Davy Ele 
Highbury N.; and 15, Viotorla-street, Westmiaster, S. W. ....,......... 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Bancta ‘ry, 

T S. W. Works: еа бойда u, Ediswan buildings -æ э? о» 
Edison & Swan Un ectric Lig mpany wan-buildings, 86-87 
-' Queen-street, London, E. C., and Branches 8 ei if 


Construction Co., Horsell-road Works, Ronala’s-ruad, 
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| General Electric ооа & 88, Queen Victoria-st., London, Е.С.; & Saliord 23 
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Laurence, Scott and 
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As supplied in considerable 
numbers to the 
UNIVERSITY. COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


Sensitive. 
Portable. 
Dead Beat. 


F 
UNAFFECTED BY VIBRATION. 
£610 0. £5 о о. 24 0 0. 


J. PITKI N, 56, Red fas нки, k. C. 


| The. Most Efficient and Durable 
Non-Conducting Covering in the 
World. 


Hobsk's Dry-as-Snuff 


Í One Ton Covers 500 Square Feet. 
No Skilled Labour. Required. 


AARON 


HOUSE S ELECTRIC СЕМЕНТ 00., 


Ltd., 
LIVERPOOL. g 


THE MHE ELECTRICAL and GENERAL ENGINEERING 
COLLEGE (PENYWERN HOUSE), — 


E A 4, Penywern Road, EARL’S COURT, „ы, 


—— ——— ñ—j— — гү чу 


Principal: 
Scnior Instructor: S VOIE M M. I. E. E., M. I. M. E. 


EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE 
t ENGINEERING WORKSHOP with MACHINE TOOLS, 
& i PATTERN SHOP, &c. 


Qo EMEN с с RUTAS PR НИЗЬ О AERE eco dos 
Classified Index to Electrical Trades.— Continued: | 


PAGE 
TOOLS. —Klücko (W.) & Co., Elberfeld, eres Agents for United ene 
"Wilhelm & Co., 11 and 13, Westmoreland- buildings, London, Е.С. . 
TRANSMITTERS. 
Edison & Swan United Electric Light Company, Ediswan-buildings, 86 87 
! Queen-street. London, E. C., and Braoc hes 80 

Р General Electric Co., 69-71, Queen Victo ria-st., London E. C.; and Salford 23 
TRA ELLING CRANES. 

р ton, Anderson & 1 Broad Sanct uary Chambers, Broad Sanctuary, 
SW. Т ИЛЕН, БЕЛУ . . 88 
General Electric Co., €9,.71 & 88, Queen Victoria-st., London, E-C.; & Salford 23 

INE, MAKERS. 

i n,Anderson & ge qn Broad Sanctuary Chambers, Broad Sanctuary, 
S.W, Works: Erith, Ken 
bert Gilkes and Co., Kondal 22939 Rok A err Terry Tee 17 
iinther (W.) & Sons, Central Works OlGhGM: Lass ravecdisedsesicdadeanare 3 
owas. nnn bosdon, 6.0: ое 68 — T e wx 
IERE (Ivory and Hard Wood). 

nella and Son, 58. Mortimer-at.,W,; and 42-43, Kirby-st., London, E. C. 27 
RC OUND MAINS. 
ider'g 2 and Construction Co., 90, Cannon- street, London; Erith 


* 


Кет 10 
Shuson & Phil ripe i4, Union-ct.,0ld Broad-st., London; & Charlton, Kent 1,9,17 

VACUUM TUBES. 

вопс (Н. D.) and Son, 58, Mortimer-street, London, W...............--- 27 

Е Swan Unitel Electric Light Company, Ediswan Baildings, 86 & 

, London, E. C., aud Braffches  —..1.....72......... e 


burg India Rubber €. Co. (F. Winter) 138, London-wall, London, Е.С, 2 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester 7 


Boiler & Pipe Coverings. 


G. W. de TUNZELMANN, B. Sc., M. l. E. E. 


, Queea-street, 30": 
{ пой & 0 11 & as bldgs., Aldersgate-st., London, E. O. 17 
' ackman V. mpany 68, Fore-street, London, E.C............ e. 27 


D. H. BONNELLA & SON. 


IVORY, BONE, HORN & WOOD TURNERS. 


Manufacturers of 


BELL PUSHES, INDICATORS, BELLS, SWITCH BLOCKS. 


NAME.AND-ADDRESS TABLETS. * X RAY APPARATUS. 
INCANDESCENT LAMPS. FLAME LAMPS a Speciality. 
Electric Light, Bell and Telephone Fittings of Every Description, 


58, MORTIMER ST., LONDON, W. 
Steam Works: 42 & 43, KIRBY STREET, HATTON GARDEN, 


SPECIALISTS IN 


> VENTILATING 


By Electrical or any other Motive Power. 
BLAGKMAN company cr. 


63, Fore Street, LONDON, Е.С. & Branches. 


"THE VULGAN 


TRADE. MARK 


BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER, 


ESTABLISHED 1859. 


_ Subscribed Capital, £375,000. 
Boilers and Engines Insured and Inspected. ' 


Employers Insured’ against Claims under “The Employers’ 


Р Liability Act." 
Third Party Fidelity апа Guarantee Insurance. 
Joint Policies Issued. Individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision, 


J. F. L. CROSLAND, M. Inst. C. E., M.LM.E., Chief Engineer. 
EDWARD HADFIELD, Secretary. 
Application for Agencies Invited. 


THE ELECTRICAL DEVELOPMENT AND FINANCE 
CORPORATION, LIMITED. 


CAPITAL — - ‘£500,000. 
CHAIRMAN.— His Grate the DUKE OF NEWCASTLE. j 
CONSULTING ENGINBER.—F. Н. MEDHURST, B.Sc., M. I. E. E. 


ЗЭ, Victoria Street, Westminster, S. W. 
Telegraphic Address: UNIPOLAR LONDON.” Telephone No. 3419; 


The objects of the Corporation are the срии апа йпапбї of 
approved Electrical and Industrial Undertakings of all kinds, 
All communications should be sent to i» SECRETARY at the above 


address. 


— 


VOLTMETERS, PAGE 
Grompton & Co., Mansion ам buildings, London, E.C.; & Chelmsford 14, 22 
Edison & Swan United Electric Light Company, Ediswan Buildings, 96 & Р 

87, Queen-street, London, E.C., and Branches. ~ РО 
Evershed & Vigno'es, W oodfleld Works, Harrow-road, London, M.. 21 
Genpral Electric Co., 69, 71 & 88, Queen Victoriasat., London.E.C.:& Salford 93^ 
Johnson & Phillips, 14, Union- ct.,Old Broad-st., London; & Charlton. 8 1 10, i 
Nalder Bros. anie Co., 16, Red Lion- street, Clerkenwell, London, E.C, .. 

Nalder Bros, & Thompson, end Street, Cheapside, London, К.С. ....4 25 
Paul, R. W., 44, Hatton - garden, and Great Saffron- hill, London, E. CO. 9л” 
Pitkin, J., 58, Red Lion- Street, Clerkenwell. Е.С, f 
Siemens Bros. & Co., 12, Queen's Anne’ agate, London, S. W. & Woolwich 6 

WIRE (Covered and Uncovered). | 
British 1 Wire vi Preston 6 TEAT 83 

мин London Agent: с. F, бетде» 72 * 


Glover (W. T. and Co., Salto 
Donat (W. 
Johnson & Phillips, 14, Union-ot. EA mr эчү lano, Lo & Charlton, Kent tls d 
London Electric Wire Co., Playhonse-yard, Golden-lane, London. Е.С, =. 


Siemens Bros. & , 12, Queen Anne s-gate on, S. W.; and Woolwich H 
h ов. & Op» 12, Quean by» near ‘Warrington; and 11, Qisa Ыы 
Vi 8 —U——U—U— 22 . 4 
Western Electri 179; — ndon, E, C. — — mc — A — — 13 
MACHI a 


Johnson & Phillips, 14, Union-ct. Old Broad-st..London: & Chariton, Kent], 9.17 
WIRINQ.—Mavor and Coulson, 47, King-street, Milo End, GlasgowW . = = 33 
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Greatly Reduced Prices. 


peedg-udig |eUIWON ‘d'H 08 


(ANIONA SMD. OLLO, S.&dM'ISSOHO 


THE,.ELECTRICIAN, SEPTEMBER 17, 


1897. xxix. 


KING'S COLLEGE, LONDON. 


ENGINEERING, ARCHITECTURE, AND APPLIED SCIENCE DIVISION OF 
THE FACULTY OF SCIENCE, 


MICHAELMAS TERM COMMENCES THURSDAY, SEPTEMBER 80. 


The fall Curriculum for the College Associateship in Mechanical, Civil or Elec- 
. trical Kngineering, Architecture, Chemical Manufactures and Metallurgy extends 
over a period of үп years. A shorter cource of two years qualifies for the Certif- 


cate of Engineerin 
The Siemens Electrical Laboratory (founded by Lady Siemens) and the Mechanical 
Engineering Laboratory and Workshops, the Metallurgical Laboratory, and others. 


are fitted with all the necessary appliances for the most advanced practical and 


research work. 


PROFESSORS. 
MECHANICAL ENGINEERING, David S. Capper, M. A., M.LM.E. 
CIVIL ENGINEERING, Henry Robinson, M. Inst. C. E. 
ELECTRICAL ENGINEERING, J. Hopkinson, D. Sc., V. R. S. 
NATURAL PHILOSOPHY, W. d. Adams, M A., D Sc., F. R. 8. 
ARCHITECIU RE, Banister Fletcher, F. R. I. B. A. 
CHEMISTRY, J. M. Thomson, F. R. S. H, F. C. 8. 
MATHEMATICS, W. H. H. Hudson, M. A. 
METALLURGY, A. К. Huntington. 
GEOLOGY AND MINERALOGY, Н. G. Seeley, F.R.S. 


Non-Matriculated Students, or those who, not wishing to attend the whole course 
are desirous of studying any particular subject, may attend any of the classes held 
on payment of the specified fees. 


EVENING CLASSES 


are held for Civil, Mechanical and Electrical Engineering, Workshop Practice, 
Architecture and Building Construction, Drawing, Metal urgy, Wood Carving, 
Mathematics, Physics, and all Science Subjects. 


For Prospectuses and all information apply to 
King’ s College, Strand, W.C. 


KING'S COLLEGE, LONDON. 


EVENING CLASSES in RLECTRICAL ENGINRERING commence OCTOSER . 4 
Special attention given to ELECTRIC TRACTION. 
For P'respectus apply (0 the SUCREPARY. 


SOUTH-WEST LONDON POLYTECHNIC INSTITUTE, 
MANRESA ROAD, CHELSEA, S.W. 
(Near Chelsea Town Hall. 


THE SECRETARY, 


square and Gloucester-road ) 
Principal—HERBERT TOMLINSON, B.A.(Oxon), F. R.8. 


. TECHNICAL DAY COLLEGE. . — * 


NEXT SESSION COMMENCES SEPTEMBER 28, 1897. 


Students can either take a complete two years course of Mechanical Engineering, - 


Electrical Engineering or Applied Chemistry, or they can be fully prepared for the 
Matriculation, Intermediate Science, Preliminary Scientific, Bachelor of Sclence, 
and Doctor of Science. Examinations of the University of London. . 

Fee £15 per annum (for a complete couse of 33 hours-per week) Boarders 
received at an extra inclusive charge of £1. Бэ. per week. 

Students unable to follow a complete course can confine themselves to one or 
more subjects. 

EVENING CLASSES IN ELECTRICAL ENGINEERING. 

Special Advanced and Elementary Courses of 30 Lectures each will be given in this 
subject, followed by practical work in Electrical Testing, Dynamo and Motor Trials, 
Gas and Steam Engine Trials, Alternating-Cuirrent Work, Specifying and Estimat'ng. 

Advanced Class ..... Mondays............ 7.30 to 10.15.. „fee 10s. per session. 
Kiementary Class...Thursdays .........7.3) 40 10.15. .. fee 108. per session. 


ELECTRIC WIRING AND FITTING. 


Advanced and Elementary | ryegdays......7.80 60 10............ feo 10s. per sersion. 


Classes 
Instrument Making ........... Wodiresdays... 7 to 10....-.......fee 10s. per session. 


For further particulars apply to the Secretary. Prospectus, price 14, by post 24d. 


THE DURHAM COLLEGE OF SCIENCE, NEWCASTLE- 
UPON-TYNE. 


DEPARTMENT OF ENGINEERING AND NAVAL ARCHITECTURE. 


The College offers complete COURSES of INSTRUCTION in MECHANICAL, 
MARINE, ELECTRICAL and CIVIL ENGINEERING, NAVAL ARCHITECTURE, 
MINING and METALLURGY. 

The Laboratories contain Quadruple Expansion Experimental Engines, 100-Ton 
Testing Machine, Compound Horizontal Engines, Dynamos 

The and Titles of the University of Durham are 'o оп | to Students. 

The TWENTY-SEVENTH SESSION begins 27th SEPTEM 1897. 

Calendar (Is. 4d.) and Prospectuses on application to the SECRETARY. 


THE GLASGOW AND WEST OF SCOTLAND 
TECHNICAL COLLEGE. 


The DIPLOMA of the COLLEGE is granted in the following Deps artments of 
Engineering and other branches of APPLIED and GENERAL SCIENCES :— 


Civil Enginecring. Chemical Engineering. 
" Mechanical Engineering. Metallurgy. 
Naval Architecture. Mining Engineering. 
Electrical Engineering. Agriculture. 
Architecture. Chemistry. 
Mathematics and Physics. 


Special Courses of Study extending over Three Academical Years have been 
arranged in each of the above күү Average fee per Session, £14. 14s. 

Students may enrol in any of Separate Courses of Lectures or in any of the 
Laboratories, provided they are qualified to take advantage of the instruction given. 

The LABORATORIES for practical instruction in PHYSICS, CHEMISTRY, 
TECHNICAL CHEMISTRY, METALLURGY and ELECTRICAL ENGINEERING, 
and the ENGINEERING WORKSHOP are liberally equipped with the moet ap- 
proved M 

SESSION 1897-98 COMMENCES on MONDAY, OCTOBER 4th. . 

ENTRANCE EXAMINATION begins on Tuesday, September 28th. 

For CALENDAR (pr ice 1s. 4d. b post), cout Oe detailed Syllabuses of each 


Course, particulars of Fees, Scholarships, &c., sp 
| zo i K арра YOUNG, B.8c., Secretary. 
08, Bath - street 


“Neart ratlivay stations, South Kensington, Stoane. |. 


DEPARTMENT OF SCIENCE AND ART. 
ROYAL COLLEGE OF SCIENCE: FOR IRELAND. 


The SESSION 1897-98 commences on TUESDAY, OCTOBER 5th. 
Diplomas of Associateship are given in the Faculties of Manufactures (Chemical): 
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а more or less sea-going battleship like the Indiana"—*' the 
mightiest ship of Uncle Sam's fleet," as our esteemed con- 
temporary the Electrical World ecstatically describes it. Once 
again we must repeat we are no electrical faddists. Only 
where electricity can be shown to do a job more expeditiously, 
effectively, surely or cheaply do we urge the adoption of electrical 
methods of working. We pen this jeremiad because we believe 
a candid and careful consideration of its claims on the part of 
our naval experts would lead to a far more extensive use of 
electricity on the ground of lower first cost, lower upkeep, 
greater compactness, greater flexibility, and at least equal 
reliability. The designer of a modern battleship, we are fully 
aware, has many things to consider, and criticism is always 
easy—and sometimes necessary. 

In the Journal of the Royal United Bis Institution for 
August will be found a very complete description, translated 
from the French, of “ Тһе Electrical Fittings of the Coast 


and a smaller unit of about 100 н.р. 


servant than а well-built polyphase motor? Опе way: of 
attaining the desired end was described at some length 
by Атғвер Dussky on р. 864 of our issue of April 28rd. last, 

and we cannot do better than quote his own words: ‘ The 
Danube Steam Navigation Company has replaced ail its sepa- 
rate steam engines by electric motors. Their new [factory] 
central station has two large steam dynamos of 250 E. H. p., 
All these dynamos are 
of а peculiar design. Their total output can be taken cither in 
direct or in three-phase current The armature revolves 
150 times a minute. 1 has an ordinary commutator on one 
side, and three collector rings on the other side . Ав 
the factory covers a great deal of ground the ordinary: two- 
wire system of distribution could not be employed. By a very 
simple and ingenious method, due to Mr. Kanpd, the same 
machine is used to distribute on the three-wire system without 
any modification of the machine being necessary. The 


Defence Ship Bouvines, a vessel of some 6,600 tons, first і common or neutral point of the three-phase winding has a 


commissioned just three years ago. According to the writer 
of this article M. Paar, lieutenant de vaisseau, electricity is 
employed aboard the Bouvines for (1) lighting, (2) control 
of steering engines and helm indicator, (3) working ammuni- 
tion hoists —eleven in number, (4) working ventilating fans— 
eight in number, (5) five 60-centimetre projectors, each 
fitted for control at a distance. However, the proof of 
electric motors is in the working. Upon this point M. 
Prat speaks with no, uncertain voice. “ Ав installed in the 
‘Bouvines,’ these electric winches appear to answer their 
purpose and fulfil the necessary conditions for a rapid 
supply of ammunition to ¢he guns. The system of relays 
for the motors requires no communication by voice pipes nor 
mechanical transmission between the leaving and arriving 
stations of the lift. The relay circuits consist only of a small 
number of wires of small diameter, are the only leads above 
the protective deck, and are, consequently, the only ones 
subject to injury in action. An injury to these circuits would 
in no way paralyse the electrical action of the winches. The 
armatures of the electric relays on the platform deck could 
easily be worked by hand,and the motors used. It would only 
be necessary to take care in this case not to keep the armature 
down when the lift reached the ends of its course. 
Since the trials they have been worked satisfactorily by men 
who have received no special training for the purpose." 
Coming to the electrically-driven ventilating fans, we are told 
that they worked well during the reception trial of 24 hours, 
the only inconvenience being a disagreeable noise caused by 
the vibration of the thin casings. Since then they have been 
used on every possible occasion with excellent results. D 
Апа so on to the end of the chapter. 

Engineers who dislike Willans engines, the mainstay of our 
central stations on shore these seven years and more, because 
with them they cannot see the wheels go round," would 
probably object in regard to the more general use of electric 
motors that they couldn't be bothered with them there 
brushes." Well, we can only reply that they needn’t be 
bothered with them there brushes ” even in the case of ordi- 
nary continuous-current motors, whilst if they will bear 
patiently with us while we utter the word “ polyphase they 
can dispeuse entirely with ** them there brushes." But poly- 
phase currents, it will be objected, do not suit the delicate 
constitution of projectors and “the likes о’ them," and we 
shall then be told that there is no room aboard а battleship 
for get-out-of-order contrivances like motor transformers. 
Fortunately, it is possible to do without transformers as well 
as brushes, and then, where сап a mechanical. engineer of 
the old school discover а more handy, sturdy, self-reliant 
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fixed potential symmetrically between the maximum and 
minimum potentials of the other winding. Now the potential 
at each commutator brush of the continuous-current Side of 
the machine is, of course, exactly equal to the maximum 
or minimum, апа hence Ше outer wires of the three- 
wire system are connected to the "brushes and a third 
wire to the neutral point. It is, moreover, unnecessary 
to run a third wire from the continuous-current side of 
the dynamo, as the neutral of any of the motors will 
do for the third-wire connection. . ." To those who 
hold that a sea-faring life would not suit polpyhase, we can 
only reply that the new coast defence ships Budapest, 
« Wien," and Monarch," of the Austrian Navy, have been 
provided with these combined direct and three-phase genera- 
ting sets. But, naturally, it is aboard the American warship 
Indiana“ that we see the use of electricity attain a thorough- 
going development. Under the influence of ‘Lieut. Fiske, of 
electrical range-finder fame, a tolerably close approach is 
made to the fanatics ideal of Tout par l Electricité et 
We cannot do better than refer our 
readers to the admirably written account, entitled А Some 
Electrical Features of the United States battleship ‹ Indiana, бА 
which appeared іп the columns of ће Electrical World of 
August 15, 1896, or to the copious. extracts from this article 
published in our own columns on October 16th of the same 
year. 

And now, turning to any of our very latest battleships, ‘whet 
do we see! Electricity everywhere ? No; electricity. next to 
nowhere, so far as motive power is concerned. ‘To show the 
absurdly inadequate use which is made of electric motors, let 
us quote a few lines from the latest edition of Brassey's 
Naval Annual. It was determined after the trials of the 
‘Majestic’ to fit electric. motors. to assist the hand-training 
gear, and this modification has been adopted more or less 
as an experiment in the ‘ Prince George,’ where each turn - 
table will have one 5. f.. motor arranged in such а 


manner that it will greatly assist the training by hand. 


Also in the hand- elevating gear for the guns, a 2} н.р. motor 
has been arranged to work the elevating pump [p. 4].” The 
italics are ours. Well, we must be grateful for such mercics 
as are vouchsafed us, and thank the sea-gods of Whitehall 
that at this late period in the history of electrical engineering 
they use glow lamps instead of candles, and arc- -light pro- 
jectors instead of able-bodied linkboys. Aboard the Mars,” 
* Prince George,” and their seven sisters, we believe we are 
correct in asserting that there is not a single electrically- 
driven fan (there is a hardly credible rumour that two 
are to be found on the Eclipse); not a single elec- 
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trically-driven ammunition hoist, not a single projector elec- 
trically worked from a distance, and so on; whilst, so far as 
we are aware, armoured concentric-wiring and other con- 
trivances of the kind, so especially suited to the rough- 
and-tumble conditions of sea-life, are rare birds indeed. But 
then there is no encouragement given to outside contractors to 
-suggest or introduce new departures. Most detailed arrange- 
ments are practically unpatentable; and as the scandal, for 
scandal it was, in connection with the original drawings of our 
first torpedo boat destroyers showed plainly, anything new and 
useful immediately becomes a service pattern, and is sent round 
to be copied by all one’s trade competitors. We may frankly 
admit that it is inexpedient for the Admiralty to be at the 
mercy of a single firm, without admitting that flagrant inequity 
is equity or good policy. Again, the same argument may be 
used that was so effectual in retaining top-hamper long after 
masts and rigging had become purely ornamental and 
‘utterly useless. We have, it was said, and may be said once 
more, several hundred able-bodied men on board, and what 
on earth can we do with them after they have scrubbed all 
the decks, polished all the brass, cleaned all the guns, and 
oiled all the rifles, unless we can make them run np a stick 
like so many monkeys, or are allowed to do by hand what can 
be much better done by machinery, and in action would have 
to be so done! Whilst admitting that work must be found 
for idle hands to do, we should like to point out that to sacri- 
fice the fighting efficiency of а battleship to such a considera- 
tion is as about as sensible as it was to send out our soldier 
boys in flaring red coats to fight born sharpshooters clad in 
kharki, lest recruiting should be imperilled by a diminution in 
the ruddy glory of Mr. Thomas Atkins’ walking-out suit. More- 
over, electric working does not of necessity involve an extension 
of machine working, but only the substitution of electricity for 
steam and hydraulics. Possibly the authorities may say 
* nous avons chanyé tout cela” in the five vessels of the 
* Canopus" type and in the still newer cruisers and battle- 
ships about to be laid down. Well, better late than never. 
The “Bouvines” was at sea three years ago, and was designed, 
therefore, in all probability, six or seven years ago; and 
much the same may be said of the Indiana.“ For our own 
part we should like to be excused from taking part in the 
next big naval battle; but if, much against the grain, wo 
are obliged to seek the bubble reputation even in the quick- 
firing cannon’s mouth, we should prefer, all other things 
being equal, to be aboard a craft possessed of a first-class 
electrical equipment. 


REVIEWS. 


— — 
Le Pour Électrique. Ry Henri Moissan. (Paris: G. Steinheil.) 


In the preface of this work the author sketches the steps by 
which he was led to the systematic use of the electric furnace 
as an instrument of research. Beginning with a study of the 
fluorides of phosphorus, he passed by difficult and laborious 
stages to the isolation of fluorine, and thence to the decompo- 
sition by heat of the fluorides of carbon, which he considered 
might possibly yield their carbon in acrystallineform. From 
this to a methodical examination of the known varieties of 
carbon, and of the conditions which determine the appearance 
of any one of them, was а natural advance, and the need for a 
solvent for carbon, capable of exercising a considerable pres- 
sure thereon at the moment when the carbon passes out of 
solution, was the proximate stimulus of those researches on 
the chemical behaviour of bodies at temperatures exceeding the 
melting point of platinum with which the author's name is 
now indissolubly associated. 
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The book, as a whole, contains little that is absolutely new 
to diligent readers of technical Papers. M. Moissan’s labours 
have been regularly and punctually chronicled in the pages of 
the Comptes Rendus, and thence translations and abstracts have 
appeared in many journals. But it is not the less worthy 
on that account, being a convenient compendium of much 
excellent work carried out with great skill and thoroughness, 
and recorded in clear and simple style. The first section of 
the book deals with the methods of construction of the electric 
furnace which have been devised and approved by the author. 
It is useful and readable but calls for little comment. The 
extraordinarily high temperatures which can be obtained in a 
well-arranged electric furnace are illustrated in a second 
section describing the fusion, crystallisation and volatilisation 
of various refractory oxides. The behaviour of common lime 
is described in some detail and is of high interest. After 
fusion lime is not hydrated or otherwise affected by contact 
with water until at least 24 hours have elapsed. It is not 
stated, however, what approximation to purity the lime pre- 
sented, a matter of moment, for it is known that small 
quantities of impurities, notably of such oxides as silica and 
aluminium, which have an acid function, considerably increase 
the ease with which lime becomes overburnt" and slow in 
slaking. The experiment, to be conclusive, should be con- 
ducted with lime after utmost attainable approximation to 
purity, but of any precaution to this end there is no hint in 
the text. The author appears to be ignorant of the fact that 
silica can be volatilised in an ordinary furnace fed with carbon 
and air under pressure, and was actually thus volatilised some 
years before his own experiments confirmed this result. 

In the second chapter M. Moissan makes the timely 
remark that while the chemistry of carbon compounds has 
been eagerly pursued, and that while its study has been fruitful 
in syntheses, discoveries, inventions and hypotheses, the pro- 
perties of the element carbon itself have been but little 
examined. The reproach is now removed by the author’s 
own work on carbon in its three best defined states; the 
section dealing with graphite is especially rich in interesting 
matter. Tho preparation of amorphous carbon of even 
approximate purity appears not to have been yet accomplished ; 
rather better success has attended the manufacture of pure 
graphite, but the diamond is still our only form of carbon 
comparable in purity with other well-known elements. The 
reproduction of the diamond occupies а considerable portion of 
the book. Attempts to confirm Hannay's statements have 
ended in disproving them. Marsden's experiments com- 
municated to the Royal Society of Edinburgh are more worthy 
of consideration, and it seems probable that he utilised the 
property of metals to dissolve carbon, and by rapid cooling to 
subject it to pressure during its separation from its solvent, 
and thus made microscopic diamonds. How this principle has 
been applied by M. Moissan is familiar to our readers. No 
evidence has yet been obtained of the fusion of carbon. It is 
reasonable to suppose that it would fuse at a high temperature 
if subjected to & heavy pressure of its own vapour, but the 
supposition has not been realised in any trial made up to the 
present time. Details of analyses made of artificial diamonds 
are given on p. 197 ef seg. The figures are obviously mis- 
placed, and the whole set should be revised ; further—and this 
is of more moment—the weights of the apparatus should be 
the matter of some comment. А sulphuric acid tube weighing 
scarcely more than 6 grammes is & conceivable contrivance, 
but a potash bulb having a total weight of 1-0688 grammes 
suggests Lilliput. Doubtless the true figures are intelligible 
and accurate, but it is desirable to print them rather than the 
romantic symbols adopted by an imaginative compositor. 

A long and valuable part of the book is occupied with des- 
criptions of the modes of preparation of various elements not 
easily susceptible of isolation by ordinary means. Prominent 
among these are the refractory metals, such as chromium, 
tungsten, uranium and vanadium. Bodies which formerly 
could be obtained only with difficulty, and then in powder, and 
by no means pure, can now be fffepared in tolerable purity by 
the kilogramme. 

Commercial uses suggest themselves for certain of these 
less known metals, but the author wisely touches only lightly 
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on this side of the subject, and the book, which is primarily a 
record of research, is the better for his restraint. In this part 
the most usual type of bodies preparable by means of the 
electric furnace is indicated. The metallic carbides are bodies 
usually of simple formula, difficult to obtain by any method 
acting at ordinary furnace temperatures and appearing unfail- 
ingly when the oxide of the metal experimented with is heated 
in the electric furnace with excess of carbon. From the car- 
bide to the metal is an obvious step, the latter being won by 
the use of an oxidising agent, viz., the oxide of the metal itself, 
which is incapable of introducing a foreign body into the metal. 
To read the long string of new substances of definite compo- 
sition which have been prepared and examined in all essential 
qualities, is a convincing proof of the industry of their 
creator. 

Distinct from the general description of electric furnace 
products is the section on aluminium, which reveals more 
knowledge of the true relations of that metal than is displayed 
in many pretentious works devoted to its eulogy. It is note- 
worthy that a sample from Pittsburg was found to contain 


only 98°82 per cent. of Al., and that among the impurities 


was 0°41 per cent. of C. A somewhat older sample from 
Neuhausen contained only 96°12 per cent. of Al. There has 
certainly been an improvement in the purity of aluminium 
during the last two or three years, but there 1s still plenty of 
room for further advance. We doubt whether even now 
aluminium can be obtained in quantity containing 99 per 
cent. of Al. 

A separate chapter is allotted to the description of carbides, 
silicides and borides. The formation of carbides of the acety- 
lene type is shown to be general. The undoubted priority 
which M. Moissan possesses in the discovery of ealoium car- 
bide is stated in a manner as temperate as it is conclusive; 
we hope to have heard the last of the nonsense that has been 
said and written about prior American discoveries, and con- 
cerning the valuable patents which can be based on them. 
Patents, no doubt, there may be for particular apparatus ; 
but a patent for the manufacture of calcium carbide by the 
use of the electric furnace, though, no doubt, conducive to 
the revenue of the country granting it, is of no other 
negotiable value. 


The study of carbides of metals other than calcium leads by | 


logical stages to the modest promulgation of a theory of the 
origin of petroleum. What more likely, says the author, than 
that some at least of the petroleum deposits which have been 
found and utilised may have been derived from the action of 
water on carbides present at considerable depths and existing 
at a high temperature? The idea is developed with ingenuity, 
and has much to recommend it. On p. 342 it is rightly stated 
that it is not necessary to assume an identical origin for 
petroleum from all places and of all kinds. Various reactions 
result in the formation of stable hydrocarbons as end pro- 
ducts, and it may well be that a similarity of that kind may 
not connote identity of production. Reverting for a moment 
to the consideration of the carbides, it is worthy of remark 
that aluminium yields a carbide Al, Cs strictly as the veriest 
gyllabus-monger would demand; and, better, that glucinum 
(alias beryllium) forms a body of corresponding formula— 

eatly to the distress of the same dryasdust, who leans to a 

elief in the existence of ВеО. The section on silicides 


includes a good account of the formation of carbon silicide 


(more commonly termed silicon carbide), treating inter alia 


of the production of this body by the mutual action of 


the vapours of these two highly refractory elements. А. 
substance less well known, boride of carbon, B,C, is also 


described. | 

A chapter entitled ** Conclusions ” gives in a few pages а 
clear view of the general characteristics of the reactions which 
can be brought about by means of the electric furnace, and by 
the products which result therefrom. | 
. We have indicated our opinion of the book in the course of 
our detailed criticism; it only remains to sum up by saying 
that M. Moissan has succeeded a bringing together an account 
of his researches which possesses a sustained interest, and is 
written in so lucid and simple a style as to be singularly easy 
and pleasant to read and understand. 
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MARCONI TELEGRAPHY. 


The following is an abstract of Patent Specification 
No. 12,089 of 1896, which was applied for on June 2, 1896, 
by Signor Gugliemo Marconi, and accepted on July 2nd of the 
present year, the complete specification having been left at 
the Patent Office on March 2nd. The patent is for Improve- 
MENTS IN TRANSMITTING ELECTRICAL IMPULSES AND SIGNALS, AND 
IN APPARATUS THEREFOR. 

Signor Marconi begins by stating that his invention relates to 
the transmission of signals by means of electrical oscillations 
of high frequency, which are set up in space or in conductors, 
and having briefly described the apparatus he proposes to 
employ, he remarks that his invention relates in great measure 
to the manner in which the apparatus is made and connected 
together. 

Coming, then, to the description of his improvements 
applicable to the receiving instruments, the patentee says: 
** My first tmprovement consists in automatically tapping or dis- 
turbiny the powder in the sensitive tube, or in shaking the imperfect 
contact, so that immediately the electrical stimulus from the trans- 
mitter has ceased the tube or imperfect contact regains its ordinary 
non-conductive state. This part of my invention is illustrated 
in Fig. 2. . . . In the apparatus I have made I have 
found that the relay n should be one possessing small self. 
induction, and wound to a resistance of about 1,000 ohms. It 
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should preferably be able to work regularly with a current of 
a milliampere or less. The trembler or tapper p on the circuit 
of the relay л is similar in construction to that of а small 
electric bell, but having a shorter arm. I have used a 
trembler wound to 1,000 olms resistance, having a core of 
good soft iron hollow and split lengthways, like most electro- 
magnets used in telegraph instruments. The trembler must 
be carefully adjusted. Preferably the blows should be directed 
slightly upwards so as to prevent the filings from getting 
caked. In place of tapping the tube the powder can be 
disturbed by slightly moving outwards and inwards one or 
both of the stops of the sensitive tube (see Fig. 5 j! 7?) the 
trembler p (Fig. 2) being replaced by a small electromagnet 
or magnets or vibrator whose armature is connected to Ше 
stop. I ordinarily work the receiving instrument ^, which may 
be of any description by a derivation as shown, from the 
circuit which works the trembler p. It can also, however, be 
worked in series with the trembler. It is desirable that the 
receiving instrument if оп a derivation of the circuit which 
includes the trembler or tapper should preferably have a 
resistance equal to the resistance of the trembler р.” 

A further improvement, it is said, “ consists in the mode of 
construction of the sensitive tube.” The patentee has noticed 
that an ordinary sensitive tube is not perfectly reliable. His 
tube, as shown in Fig. 5, is if carefully. constructed absolutely 
reliable, and by means of it the relay and trembler, &c., can 
be worked with regularity like any other ordinary telegraphic 
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instrument. In the sensitive tube the two plugs should | pre- to allow more than one milliamperc, to flow у 1 it. wing 
ferably be made of silver, or may be two short pieces of thick Active... “Tf, à stronger current і 18 iiegéssaty sovel таев 
silver wire of Ше same diameter as the internal diameter of » ti in Parallel Provided -thy they- AIV g at hake ру у йе r 
the tube j во as to fit tightly in it. The tube is closed ег, but this arrat пкешёй t e not А Ways, dite, 
and sealed on to the platinum wires 3 at both: ends. {к ав the single“ Фара. . "Ris préfefa Б le her using 


Many metals can be employed ` for producing the powder 
or filings, „but, says the inventor, ‘‘I prefer to use 
: a mixture of two or more different metals. I find hard nickel 


to be the best metal, and I prefer to add to the nickel filings 


about four per cent. of hard silver filings, which increase greatly 
the gensitiveness ` of the tube to electric ‘oscillations, : By 
increasing the proportion of silver powder or grains the 
sensitiveness of the tube also increases, but it is better. for 
ordinary work not to use a tube of too great gengitiveness 4s it 
might be. influenced by atmospheric or other electricity. The 
sensitiveness can also be increased by adding a very small 
amount of mercury to the filings and mixing up until the 
mercury is absorbed. The mercury must not be in such a 
quantity as to clot or cake the filings, and almost imperceptible 
globule is sufficient for a tube. Instead of mixing the mercury 
with the powdér one can obtain the same effects by slightly 
amalgamating the inner, surfaces of the plugs which are to be 
in contact with the filings. - Very little mercury must be-used, 

just sufficient to brighten the surface of the metallic plugs with- 
out showing any free mercury or globules. The size of the 
tube and the distance between the two metallic stops or plugs 
may vary under certain limits, the greater the space allowed 
for the powder the larger or coarser ought to be the filings 
or grains. I prefer to make my sensitive tubes of the follow- 
ing size:—The tube j is 1}in. long and pyth or pzth of an 
inch internal diameter. The lengths of the stops ): is s about lth 
of an inch, and the distance between the stops or plugs PI 

is about 5 of an inch. I find that the smaller or narrower 


Кто 5, 


the space is between the plugs in the tube the more sensitive 
it proves, but the space cannot under ordinary circumstances 
be excessively shortened without injuring the fidelity of the 
transmission. Care must be taken that the plugs 7? j? fit the 


tube exactly, as otherwise the’ filings might escape fioni the ! 


space between the stops which would, soon, destroy the action 
of the sensitive tube. 
fine but rather coarse, as can be produced by a large and 
rough file. The powder should preferably be, of uniform 
grain or thickness: All the very fine powder or the excessively 
coarse powder ought to be Зи An from it by blowing or 
siſting. It is also desirable that the powder or grains should 
be dry and free from grease or dirt, and the files used in pro- 
ducing the same ought to be frequently washed and dried and 
used when warm. The powder ought ‘not to be compressed 
between the plugs but rather loose, and: in such a condition 
that when the tube is topped the powder may be seen nior move 
freely“. 

The specification {Шей deals with the question of а vacuum 
which is said to be desirable bat not essential .—** The tube j 
may be séaled, but а vacuum inside it is not essontial except 
‘perhaps the slight vacuum which results from having heated 
it while sealing it. Care should also be taken not to heat the 
tube too much in the centre when sealing it as it would oxidise 
the surfaces of the silver stops and also the powder which 
would diminish its sensitiveness.: I have used in sealing the 
tubes a hydrogen and air flame. A vacuum is however desir- 
able, and I have used one of about [oso th of an atmosphere 
obtained by a mercury pump.' 

Coming next to another practical point Bias Marconi 
states that in order.to keep the sensitive tube j in good 
working order н: ів desirable: Dub not absolutely necessary not 


— 


sensitive tubes df thé type I ha v described not- te insert. ‘int the 
circuit with.it more thant one cell of. the Leclaviché type as a 
higher ` ‘electromotive forcë. than l 5, volts’ is apt to. 

current through the tube | even when n Y oscillations ате ro пв: 
mitted. I can, however, opngtruct, sensitide tübez ‘ciipabli e of 
working with ‘a. higher, électrombtive , force. Fig. 5 shows 
one of these tubes. In this’ tube, inßtend of опе space Or gap 
filled with filings, there ате several spaces ys 7, ‘séparated . by 
blugs of "tiblit- fitting. bilvér. wire. A tube thus constracted; 
observing also tlie riles of construction of iy tubes in бейем, 
will work „ if з 8 force of the’ battery 


Н ы. Е "а 


EE 


in i iiit with the tube i is equal to About 1. 2 volts multiplied 
by the number of gaps, With this tube, also, it is well 
not to allow а current of more ‘than € one milliampere to Pass 
through ib.” = -e t e e 

- Reference is then made to the size of the plates kk ( Fig. 5), 
and to the means adopted for fixing their proper length, and it 
is further stated that:in order to inerease the distante at 
which the receiver can be actuated by the radiation from the 
transmitter, the receiver is placed. in the focal line óf- а 
. parabolic reflector, preterobiy of copper: and directed 


towards the transmitting station. It is slightly advantageous 
for the focal distance of the reflector to be equal to one-fourth 
ог. three- fourths of the wave- -length of the oscillation’ trans- 
mitted.” | 

A further improvement has for its object. to prevent the ele trical 
disturbances which are set up by the trembler and other apparatus 


The metallic powders ought not to bé in proximity or in circuit with the tube from themselves restoring 
| the conductiviti y of the sensitive tube immediately after the trembler 


has destroyed it as has been described.’ This I effect by intro- 
ducing into the circuits at the places marked рр? ч Min Fig. 2, 
high resistances having as little self-induction a3 possible. " 
Shunts having four times the resistance of the shuntéd appa- 
ratus are recommended. It is then stated: that“ in parallel 
across the terminals of the relay (i.e. , corresponding to the circuit 
worked by the relay) it is well to have а liquid resistance s con- 
stituted of a series of tubes . partially filled with 
water acidulated with sulphuric acid. The number of these 
tubes in series across the said terminals ought to be about ten 
for a circuit of 15-volts, so as to prevent in consequence of their 
couhter electromotive force, the cdrrent'of the local battety 
from passing through them, but allowing the high-tension jerk 
of current generated at the opening of the circuit in the. relay 
to pass smoothly across them without producing perturbating 
sparks at the movable contact of the relay. A double- wound 
platinoid resistance may be used instead of the water ‘resist 
ance, provided its resistance be about 20,000 ohms . ; >» 
Condensers of suitable capacity may be submitted to the above: 
mentioned coils, but I prefer using coils of water resistances.” 

Another improvement has for its object to prevent. the high 
frequency. oscillations set up Ross the plates of the receiver. by 
the transmitting instrument which should pass through the sensitive 
tube From running round the loc al battery 1 wires, and N ebi у 
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weakeniny their effect on the sensitive tube or contact. This I 
effect by connecting the battery wires to the sensitive tube or 
contact, or to the plates attached to the tube through small 
coils (see * in the figures) possessing self-induction, which 
may be called choking coils, formed by winding in the ordinary 
manner а short length (about a yard) of thin and well-insu- 
lated wire round a core (preferably containing iron) two or 
three inches long." 

Another improvement consists in a modified form of the plates 
connected to the sensitive tube, in order to make it possible to mount 
the receiver in an ordinary circular parabolic reflector. 

Signor Marconi then deals with improvements applicable to 
ihe transmitting instruments, and says :—'* My first improve- 
ment consists in employing four* spheres for producing the electrical 
oscillations." 


The dielectric liquid preferred is vaseline oil slightly | 


thickened with vaseline, and it is stated that the oil or 
insulating liquid between the spheres e e increases the power of 
ihe radiation, and also enables one to obtain constant effects, 
which are not easily obtained if the oil is omitted. The balls 
4 and e (Fig. 6) are preferably of solid brass or copper, and 
the distance they should be apart depends on the quantity 
and electromotive force of the electricity employed, the effect 
increasing with the distance (especially by increasing the dis- 
tance between the spheres d and the spheres е) so long as the 
discharge passes freely. With an induction oil giving an 
ordinary 8in. spark, the distance between e and e should be 
from -th to „pth of an inch, and the distance between d and 
е about lin. Other conditions being equal, the larger 
the balls the greater is the distance at which it is possible to 
communicate. I have generally used balls of solid brass of 
Ain. diameter, giving oscillations of 10in. length of wave. 
Instead of spheres, cylinders or ellipsoids, &c., may be employed. 
Preferably the reflector applied to the transmitter ought to be 
in length, and opening the double at least of the length of 


Fic. 6. 


wave emitted from the oscillator. If these conditions are 
satisfied, and with a suitable receiver, a transmitter furnished 
with spheres of tin. diameter connected to an induction coil 
giving a 10in. spark will transmit signals to two miles or more. 
If a very powerful source of electricity giving a very long 
spark be employed it is preferable to divide the spark gap 
between the central balls of the oscillator into several 
smaller gaps in series. This may be done by introducing 
between the big balls smaller ones (of about Jin. diameter) 
held in position by ebonite frames.” 

* 4 further improvement consists in causing one of the contacts of 
the vibratiny brake applied to the induction coil to revolve rapidly. 
This improvement has for its object to maintain the platinum 
contacts of the interrupter in good working order, and to 
prevent them sticking, &c. This part of my invention is illus- 
trated in Fig. З (c?c?c*). I obtain this result by having a 
revolvable central core «? (Fig. 3 and Fig. 18) in the ordinary 
screw c?, which is in communication with the platinum con- 
tacts. I cause the said central core with one of the platinum 
contacts attached to it to revolve by coupling it to а small elec- 
tric motor, c*. This motor can be worked by the same circuit 
that works the coil, or, if necessary, by а separate circuit— 
the connections are not shown in the drawing. By this means 
the regularity and power of the discharge of an ordinary induc- 
tion coil with a trembler brake is greatly improved.“ 

* А further improvement has for its object to facilitate the focussing 
of the electric rays. The oscillator in this case being different 
from the one previously described, because, instead of being 
-constituted of two spheres it is made of two hemispheres, 


* [In the printed specification this is given as "for." On our calling 
attention to this misprint the Comptroller-General informed us that the 
sentence should read as above.— Eds. E.] 


separated by а small space filled with oil or other dielectric. 
The spark between the hemispheres takes place in the dielec- 
tric from small projections at the centres of the hemi- 
pheres.“ 

* Fig. 9 shows another modified form of transmitter, with 
which one can transmit signals to considerable distances with- 
out using reflectors. In Fig. 9 tt are two poles connected by 
а rope ti to which are suspended by means of insulating 
suspenders two metallic plates ? t? connected to the spheres e 
(in oil or other dielectric as before) and to the other balls ¢ in 
proximity to the spheres c! which are in communication with 
the coil or transformer c. The ball “ are not absolutely 
necessary as the plates t? may be made to communicate with 
the coil or transformer by means of thin insulated wires. The 


Fra. 9. 


receiver I adopt with this transmitter is similar to it, except 
that the spheres e are replaced by the sensitive tube or 
imperfect contact у (Fig. 5). whilst the spheres t? may be 
replaced by the choking coils / in communication with the 
local circuit. If a circular tuned receiver of large size be 
employed the plates ?? may be omitted from the receiver. 

* T have observed that other conditions being equal the larger 
the plates at the transmitter and receiver, and the higher they 
are from earth and to a certain extent the further apart they 
are the greater is the distance at which correspondence is 
possible. 


Malet oa” 
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“ The permanent installations it is convenient to replace the 
plates by metallic cylinders closed at one end, and put over the 
pole like a hat and resting on insulators. By this arrangement 
no wet can come to the insulators, and the effects obtainable 
are better in wet weather. A cone or hemisphere may be used 
in place of a cylinder. The pole employed ought preferably 
to be dry and tarred. 

** Where obstacles such as many houses or a hill ог moun- 
tains intervene between the transmitter and the receiver, I 
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have devised and adopt the arrangement shown in Figs. 10 
and 11. In the transmitting instrument (Fig. 10) I connect 
one of the spheres d to earth E preferably by a thick wire and 
the other to a рие or conductor и which may be suspended 
on a pole v and insulated from earth. Or the spheres d may 
be omitted and one of the spheres ¢ be connected to earth 
and the other to the plate or conductor и. At the receiving 
station, Fig. 11, I connect one terminal of the sensitive tube 
or imperfect contact j to earth E, preferably also by a thick 
wire, and the other to a plate or conductor w preferably 
similar to v. The plate w may be suspended on a pole, z, 
and should be insulated from earth. The larger the plates of 
the receiver and transmitter, and the higher from the earth 
the plates are suspended, the greater is the distance at which 
it is possible to communicate at parity of other conditions. 


E 
Fic. 11. 

“At the receiver it is possible to pick up the oscillations from 
ihe earth or water without having the plate w. This may be 
done by connecting the terminals of the sensitive tube j to 
two earths preferably at & certain distance from each other 
and in a line with the direction from which the oscillations 
are coming. These connections must not be entirely conduc- 
tive, but must contain a condenser of suitable capacity, say of 
one square yard surface (paraffined paper as dielectric). 
Balloons can also be used instead of plates on poles, provided 
they carry up a plate or are themselves made conductive by 
being covered with tin foil. As the height to which they may 
be sent is great, the distance at which communication is pos- 
sible becomes greatly multiplied. Kites may also be success- 
fully employed if made conductive by means of tin foil. When 


working the described apparatus it is necessary either that the 
local transmitter and receiver at each station should be at a 
considerable distance from each other or that they should be 
screened from each other by metal plates. It is sufficient to 
have all the telegraphic apparatus in a metal box (except the 
reading instrument) and any exposed part of the circuit of the 
receiver enclosed in metallic tubes which are in electrical com- 
munication with the box (of course the part of the apparatus 
which has to receive the radiation from the distant station 
must not be enclosed, but possibly screened from the local 
transmitting instrument by means of metallic sheets). When 
the apparatus is connected to the earth or water the receiver 
inust be switched out of circuit when the local transmitter is 
at v че and this may also be done when the apparatus is not 
earthed.” 


Nineteen claims sre then put in. These are set forth 


verbatim below :— 


1. The method of transmitting signals by means of electrical impulses 
to a receiver having a sensitive tube or other sensitive form of imperfect 
contact capable of being restored with certainty and regularity to its 
normal condition substantially as described. 

2. А receiving instrument consisting of а sensitive imperfect contact or 
contacta, a circuit through the contact or contacte, and means for restor. 
ing the contact or contacts with certainty and regularity to its, or their 
normal condition after the receipt of an impulse substantially as described. 

5. A receiving instrument consisting of a sensitive imperfect contact, 
or contacts, a circuit tbrough the contact, or contacts, and means actuated 
by the circuit for restoring with certainty and regularity the contact, or 
contacta, to its or their normal condition after the receipt of an impulse. 

4. In a receiving instrument such as is mentioned in Claims 2 and 3, 
the use of resistances possessing low self-induction, or other appliances for 
preventing the formation of sparks at contacts or other perturbating effects. 

5. The combination with the receivers such as are mentioned in Claims 2 
and 5 of resistances or other appliances for preventing the self-induction of 
the receiver from affecting the sensitive contact, or contacta, substantially 
as described. 

6. The combination, with receivers such as herein above referred to, of 
choking coils substantially as described. 

7. In receiving instruments consisting of an imperfect contact, or eon - 
tacts sensitive to electrical impulses, the use of automatically working 
devices for the purpose of restoriog the contact or contacte, with certainty 
and regularity to their normal condition after the receipt of an impulse 
subetantially as herein deecribed. 

8. Constructing a sensitive non-conductor capable of being made a con- 
ductor by electrical impulses of two metal plugs or their equivalentes and 
confining between them some substance such as deecribed. 

9. A sensitive tube containing а mixture of two or more powders, grains 
or filings subetantially as described. 

10. The use of mercury in sensitive imperfect electrical contacts sub- 
stantially as described. 

11. A receiving instrument having a local circuit including a sensitive 
imperfect electrical contact, or contacta, and а relay operating an instru- 
ment for producing signal actions or manifeatations substantially as des- 
cribed. 

12. Sensitive contacts in which a column of powder or filings (or their 
equivalent) is divided into sections by means of metallic stops or plugs 
substantially as described. 

13. Receivers substantially as deecribed and shown in Figs. 5 and 8. 

14. Transmitters substantially as described and shown at Figs. 6 and 7. 

15. A receiver consisting of a sensitive tube or other imperfect contact 
inserted in a circuit, one end of the sensitive tube or other imperfect con- 
tact being put to earth whilst the other end is connected to an insulated 
conductor. 

16. The combination of a transmitter having one end of its sparking 
appliance or poles connected to earth, and the other to an iusulated con- 
ductor, with a receiver as is mentioned i in Claim 15. 

17. A receiver consisting of a sensitive tube or other imperfect contact 
inserted in & circuit, and earth connections to each end of the sensitive 
contact or tube through condensers or their equivalent. 

18. The modifications in the transmitters and receivers in which the 
suspended plates are replaced by cylinders or the like placed hat-wise on 
poles, or by balloons or kites substantially as described. 

19. An induction coil baving а revolving make and break substantially 
as and for the purposes described. 

The 


The italies, we should add, are ours throughout. 
figure numbers are those of the Specification. 


— ͤZ— 


DR. OLIVER LODGE’S APPARATUS FOR WIRE- 
LESS TELEGRAPHY. 


In connection with the patent of Signor Marconi which we 
publish on the preceding pages, we are able to present our readers 
with two illustrations taken from photographs of some Hert- 
zian-wave apparatus shown by Dr. Lodge at the Oxford 
meeting of the British Association in 1894. From these it 
will be seen that in 1894 Dr. Lodge publicly exhibited : 

1. Oscillators with very large copper plates. 

2. Receivers of the coherer type with wings and wires 
attached to them. 

8. Coherers in sealed tubes, 

4. A trembling bell attachment to receivers of the coherer 
type to assist these in decohering after the impingement of 
the electric oscillations. 

5. Morse instrument to shake the filings. 

In fact Dr. Lodge published enough three years ago to 
see the most simple-minded “ practician” to compound 

a system of practical telegraphy without deviating а single 
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hair’s-breadth from Lodgian methods. Both at Oxford and | patent be upheld in the courts of law it will be seen that it is 
at the Royal Institution, Dr. Lodge described and exhibited | equally easy for an eminent patent-counsel to compile a valid 
publicly in operation a combination of sending and receiving | patent from the publicly described and exhibited products of 
apparatus constituting a system of telegraphy substantially another man’s brain. No longer is it necessary to devise even 
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Some of Dr. Lodge's Apparatus shown at Oxford, 1894. (Collected and Photographed.) 


the same as that now claimed in the patent we have | so much as a novel combination of old instrumentalities,”’ 
referred to. and the saying “ел nihilo nihil fit" evidently was not 

It is reputed to be easy enough for a clever lawyer to drive | intended to apply to English patents at the end of the 
a coach and four through an Act of Parliament. If this | nineteenth century. 


А LARGE MULTIPOLAR DYNAMO OF THE SOCIÉTÉ GRAMME. 


One of the most imposing electrical exhibits at the Brussels | per minute, and may be driven direct or by belt. The arma- 
Exhibition consists of a pair of large multipolar continuous- ! ture is wound in parallel (so that there are as many sets of 


. 


E a 


405-Kilowatt Dynamo at 200 revolutions, built by Société Gramme, Paris. 


current dynamos made by the Société Gramme, 20, Rue | brushes as poles), the fields are shunt, and the commercial 
d'Hautpool, Paris. Each dynamo gives an output of 185 | efficiency is 94:2 per cent. The makers have built machines 
volts and 8,000 amperes when running at 200 revolutions | of this type up to 800 н.р. each, and the accompanying table, 
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giving particulars of their standard listed sizes up to 485 fl. p., 
will probably be interesting to dynamo builders in this country. 


No. of lamps at H. p | 


Speed, Р. 
Туре. Output. Р. 33 watts рег c.p. | of Weight 
per —————————.. en- tons. 
Volts. Amps. | Watts. minute. 1lóc.p. | 10cp. | gine. 
о 220 | 500 60,000 600 1070 | 1,714 92 3} 
р 120 600 72000 500 1285 | 2057 110 4j 
R |125| 750| 9570 400 1674 2678 |145) Ы 
S 125 900 112500 375 2,008 | 3214 170 7 
T 125 | 1,200 | 150,000 350 2,678 , 4,285 226 94 
ү | 195 1˙500 187500 300 3,348 | 5,357 118 
x | 125 | 1,800! 225,000 275 4017 | 6,428 332 | 15} 
Y 125 | 2.100 | 262500 250 4687 ' 7,500 | 388 | 194 
Z | 125 | 2,600 325,000 225 5800 | 9285 475 | 284 


П | | 


А 400-H.P. INDUCTION MOTOR. 


The West:nghouse Electric and Manufacturing Company 
have recently erected in the station of the Buffalo and 
Niagara Falls Electric Light and Power Company at Niagara 


ON SOME NEW FORMS OF GAS BATTERIES AND A 
NEW CARBON CONSUMING BATTERY.* 


BY WILLARD E. CASE. 


In 1839, Grove announced his discovery of the gas battery, 
considering it the most simple arrangement to produce elec- 
tricity. He never considered it a practical way to generate 
electrical energy. Grove used platinum sponge or platinum 
black as the absorbent to facilitate the combination of the 
gases. The following experimental determinations by the 
author will show, as far as they extend, that platinum or its 
compounds are not necessary to produce the combination of 
the gases in the production of electrical energy, so doing away 
with one of the most expensive drawbacks to the gas battery. 
The experiments also prove that carbon is oxidised to CO, at 
normal temperature without the application of heat, with the 
production of electrical energy. 

In these experiments it will be noted that platinum is not 
essential to the reactions. Both electrodes in each case can 
be carbon tubes or plates. The physical condition of the 
carbon in its many forms plays a most important part. 


The Largest Motor of the Tesla Inductiun Type in the World. 


Falls th» largest motor of the Tesla induction type ever 
made. The new machine is of 400 н.р., and two of them 
are to b» put in to take the place of the 800-н.рР. motors 
which have Leen in use. The service of the 300 n.». motors 
has been discontinued. It will be recalled that they were of 
the direct-current type. The installation of this motor marks 
one of the many notable changes the manager Mr. Frank G. 
Lott is making in this station, which has such unexceptional 
facilities for operation. The new motor takes the current 
direct from the big dynamos iu the power house of the Niagara 
Falls Power Company at 2,000 volts. So far in its career 
it has given eminent satisfaction. The illustration presented 
herewith will give an idea of the motor. 


BOOKS RECEIVED. 


“ Proceedings of the Royal Society." Vol. LXII. 


No. 379. 
prico 3s. 6d. 


** Programme of the City and Guilds of London Institute Techno- | 
Session 1897.98. (London: Whittaker and | 


logical Examinations.” 


Co.) Price 10d 


The Chlorine- Carbon Cell. 

A porous carbon-tube electrode, into which chlorine gas was 
passed, opposed to a carbon rod, which had been heated red- 
hot, were placed in hydrochloric acid, of specific gravity 1:10. 
An E. M. F. of from 0:50 to 0:54 volts was obtained, depending 
on the condition of the carbons. The carbon electrodes, after 
being heated, were again assembled and placed in distilled 
water. With no gas passing through, they gave an E. M F. of 
0-00. When the chlorine gas was passed into the carbon 
tube, at slightly above atmospheric pressure, the E. M. F. gra- 
dually increased to 0-44 of a volt at the end of 26 hours. 
On short-circuit 0-04 of an ampere was obtained, but it dropped 

; rapidly to 0-02. The internal resistance was very high. The 
| electrodes were taken out, and the solution analysed. It was 
found to contain hydrochloric acid and carbon dioxide. The 

| same experiment was repeated in a dark case, to see if the 
action took place in the absence of light. The chlorine gas 
was made in the dark, and passed through the electrode. The 
E. M. F. gradually increased, as in the first case, showing that 
the action took place in the dark. 


* Paper read before the British Association in Toronto, Section A. 
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A carbon electrode, through which chlorine was passed, and 
а negative platinum electrode opposed to it, in dilute hydro- 
chloric acid, gave 0°40 of a volt, but the E.M.F. did not 
hold up through the voltameter circuit. Both electrodes were 
covered with gas after short-circuiting, and the E.M.F. 
dropped to 0:24 of a volt. On shaking, the voltage jumped 
to 0:40. A 
A negative carbon electrode was substituted for the 
negative platinum. It had been heated red-hot and was very 
porous, the surface soft and rough. The E.M.F. reached 0:58 
of а volt, and gave on short-circuit 1:24 amperes, but dropped 
slowly to 0:80. The negative carbon electrode was oxidised. 

A platinum electrode in a paper envelope, opposed to 
powdered carbon in the bottom of a glass jar in hydrochloric 
acid, chlorine being passed into the solution near the 
platinum. An E.M.F. of 0°60 of a volt, and on short-circuit 
0-90 amperes were obtained. The current remained fairly 
steady. The surface of each electrode was about 45 sq. in. 

A cell made up as above, but with graphite instead of 
carbon, gave 0:54 of a volt, but dropped rapidly on short- 
circuit, the graphite not oxidising fast enough to give a steady 
current. A dense carbon rod. opposed to powdered carbon 
gave 0:40 of a volt, and on short-circuit 0-20 of an ampere. 
The rod was encased in filter paper to protect it from floating 
particles of powdered carbon, and the chlorine passed into the 
solution near it. Two small glass beakers connected by an 
inverted U tube and containing hydrochloride acid, with a 
carbon rod in one and platinum plate in the other. When 
chlorine was passed into the vessel with the platinum, an 
E.M.F. of 0:48 volts was obtained. When chlorine was 
passed into the beaker containing the carbon rod, an E.M.F. 
of 0:14 was obtained, but it dropped almost immediately to 
0:00. When chlorine was passed into both beakers no E. M. F. 
was obtained. | 

The chemical reaction of the chlorine-carbon cell was as 
follows :— 2 | 

H,O + Cl, = 2H Cl + O. 


The oxygen of the decomposed water attacking the carbon, 
and hydrochloric acid carbon and dioxide being formed. 


Carbon Monozide-Chlorine. Cell. 


Cell made as follows: — A glass tube, 2:25in. bore and Gin. 
long, corked at each end with a porous tube, lin. outside 
diameter, passing through the glass tube and corks, and 
corked at each end, carbon rods and gas inlet and outlet tubes 
let into each chamber, which were filled with dry animal 
charcoal previously treated with hydrochloric acid. The 
porous tube was saturated with concentrated hydrochloric 
acid. Chlorine gas was passed through the outer tube. An 
E.M.F. of 0:18 volts was obtained. Then carbon monoxide 
gas was passed through the inner tube, and the voltage 
increased to 0:88 volts. A slight increase of the pressure of 
the gases increased the voltage. The glass tube became hot. 
This reaction would produce carbon oxychloride. 


Marsh Gas-Chlorine Cell. 

Two carbon tube electrodes, 2in. in diameter and 4in. long, 
opposed to one another in a solution of hydrochloric acid, with 
chlorine passed into one and marsh gas into the other, gave an 
E.M.F. between 0:60 and 0°70 volts, varying with the con- 
dition of the carbon. A current of 0-70 ampere was obtained 
on short-circuit, but the cell rapidly polarised. Afterwards 
fresh carbon electrodes, with the gases passing through them, 
were placed in distilled water, and the E.M.F. gradually 
increased from 0:00 to 0:14 in 12 hours. On testing the 
solution hydrochloric acid and carbon dioxide were found to 
be present. The chemical reaction of this cell is as follows :— 


CH, + 4Cl, + 2H, - CO, + ВНОЇ. 


The calculated E.M.F. of this cell is 0°65 volts. 

In making these determinations of E.M.F. and current a 
Weston direct-reading voltameter and milliammeter were used. 
Resistance of voltameter 352 ohms, reading from 0:01 to 8:00 
volts. The ammeter read from 0:01 to 2:00 amperes. In all 
the experiments, the gases used were but slightly above 
atmospherie pressure. 


^ Owing to limited time, the author is not able to furnish 
further data. Experiments to determine the many interest- 
ing questions involved are being conducted. Mr. C. E. 
Timmerman, of Cornell University, who has assisted me, has 
taken great care, with the limited time at our disposal, to 
verify these results. 


— 


INSULATED PIPE FOR HOUSE-WIRING. 


We have had the opportunity of inspecting a new and 
praiseworthy departure in methods of house-wiring. The 
system referred to is one but now perfected by the indefatigable 
Mr. F. Bathurst, of the Conduit and Insulation Company 
(Limited). It differs from the flimsy American interior con- 
duit system’’ first introduced by that gentleman quite as 
much as the iron barrel system differs from the wooden 
casing system which has been used and abused since the incep- 
tion of the house-wiring industry. It will be remembered 
that the first interior conduit which it was endeavoured 
te introduce in this country was a sort of bitumenised 
papier-máché tube, this being the only type that could success- 
fully compete in price with wooden casing. As the fire 
insurance offices absolutely vetoed this form of protection for 
the wires, the next step was the addition of a thin armouring 
of brass tape. This armouring was next replaced by ordinary 
iron gas barrel. The obvious objection raised against this 
material was its high price compared with ordinary unlined 
iron barrel, as, not only was the cost increased by the addition 
of the lining, but the lining decreased the internal diameter 
of the tube, thus making a larger-sized barrel necessary. 
Mr. Bathurst’s suggestion was that this extra cost should be 
compensated by using wires with inferior insulation. This 
idea was not encouraged. 


New Style. 


Old Siyle. 


The lined tube has now been modified so that its external 
and internal diameters are the same as those of ordinary gas 
barrel, this being done by diminishing the thickness both of 
the armouring and of the lining. The dimensions of the 
original and present types of lined iron pipe are shown in the 
figure. The pipe is now а Mannesmann cold-drawn steel 
tube, and the insulating lining has also undergone some 
improvement. The impregnated substance now used has 
more of a textile nature than formerly, and is in consequence 
more flexible and less brittle. 

The details of the system have been well worked out. The 
screw-thread used on the pipes is lighter and has a greater 
number of threads to the inch than that used on gas-pipes, so 
that even in the larger sizes one man can quickly and easily 
cut the thread with ordinary tools. Couplings and elbows 
with easy curves and well-designed joint, outlet and drawing- 
in boxes make the system complete and practical. The outlet 
boxes are made to a standard size, and a set of porcelain fit- 
tings has been designed especially for use with them, although 
by the addition of ordinary wooden outlet blocks the usual 
trade fittings can also be used. The boxes are provided with 
an internal screw stud, solid with the metal of the box, and 
the bases of the special fittings are screwed on to these. The 
interior of these boxes is also lined with insulation. The tools 
required for erecting the system are mainly those required by 
an ordinary gasfitter, viz., a die-stock, pipe cutter, wrench 
and tongs. A special type of reamer for removing the burr 
from the steel tube; а die-plate for the special long and light 
thread already referred to, and а coil of steel fishing wire” 
for drawing in, complete the pipefitter’s outfit. 

It will be seen that this system of wiring is a thoroughly 
well thought-out iron pipe system, such as we have consist- 
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ently advocated in these columns. The addition of the 
insulated lining is a luxury which will facilitate drawing in, 
diminish internal condensation, and possibly compensate for 
any faults in the wire itself. In total cost Mr. Bathurst says 
his system can compete with the ordinary barrel method, and 
as it is now distinctly workmanlike, we wish it every success. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, Aug. 27, 1897. 


Conduit Railways in New York City.—The new and much- 
talked-of conduit railways which will run northward and south- 
ward throughout the length of New York City are now well 
under way, and present a very interesting object lesson in rail- 
way construction. The most surprising point about them is the 
enormous weight of the metals used and the immense solidity 
of the track construction. Yokes of cast iron are placed 5ft. 
apart, and on these are bolted the track rails and two heavy 
Z bars forming the slot rail. The conduit, formed around a 
sheet steel elliptical tube which is sprung into shape in the 
yokes, is of strong Portland cement concrete thoroughly 
rammed into place. Heavy beddings of concrete are also 
placed under the track rails and make a bed for the paving 
stones which are to be subsequently laid. The total weight 
of the iron used is over 500lb. per yard of single track, divided 
as follows: tram rails, 10710. per yard each; slot rails, 58lb. 
per yard each; conductor rails, 211b. per yard each; steel 
lining of the conduit, 161b. per yard. The yokes weigh 4101Ь. 
each, excepting the hand-hole yokes, which weigh about 600lb. 
each. These contain the hand-hole or manhole casing in 
whieh is placed a very large heavy porcelain insulator, 
thimble-shaped, and suspended in a cast-iron cap which is 
bolted to the slot rail Cemented into this insulator is a 
wrought iron pin which projects downwards and to one side, 
and to it is attached the flange of the T-shaped conductor 
rail. These rails are two in number, one for each 
polarity, the circuits being nowhere earthed and the track 
not being used as part of the conducting system. This will 
ensure the entire absence of all electrolytic effects upon the 
numerous pipes which are beneath the surface. It is probable 
that this is the finest and most substantial piece of electric 
railway construction in the world, and will long remain so. А 
force of about 8,000 men is rapidly pushing the work, but this 
is exceedingly difficult in places, and it is not possible yet to 
say when the cars will be in operation. Since the work has to 
be done in the most crowded streets of tho city, and in places 
along narrow streets already occupied by cable cars, in which 
the tracks of the two systems, cable and electric, will have to 
be gauntleted with just space enough between centres to allow 
the independence of the two conduits, the work is necessarily 
slow and complicated. 

Telegraph Line to the Klondyke Gold-Fields.— The Govern- 
ments of this country and of Canada have under consideration 
a proposition to establish communication with the now famous 
Klondyke gold region in Alaska, by the construction of a tele- 
graph line from the head of Winter navigation on the Lynn 
Canal, British Columbia, to the centre of the Yukon-gold fields. 

Through Trains on the New York and Brooklyn Bridge.— 
Contracts have just been signed for the extension of the lines 
of the Brooklyn elevated and surface electric car systems 
across the New York and Brooklyn Bridge. The cars now in 
operation on the bridge are worked by a eable except in the 
switching yards at the two ends, where they are handled by a 
third-rail electric system, one car of each train being equipped 
with electric motors for this purpose. Late at night, and 
when the cable is not in operation through accidental causes, 
the cars are operated all the way across the bridge by elec- 
tricity. By the new arrangement the trolley cars from the 
street surface lines will run on tracks to be laid in the present 
roadways of the bridge and, running around loops at the New 
York end, will take on and discharge passengers. The elevated 
trains will abandon their locomotives at the last station 
approaching the bridge and will be hauled thence by electric 


motor cars to the beginning of the cable system, where it is 
expected they will be attached to the cable in the usual way. 
Just why such а system as this has been chosen is hard to 
understand, since it only needs compressed air to complete the 
list. of motive powers encountered by one of the elevated 
trains in its passage to New York. It is probable, however, 
that the whole arrangement may be regarded as a makeshift 
pending the adoption of electric traction on the Brooklyn 
elevated railways, which has been under discussion, when it is 
likely that the bridge cars will also be operated electrically, 
making a homogeneous system throughout. 


September 3, 1897. 

Opening of the Boston Subway.—The principal event of 
the week has been the opening of the Boston subway. The 
conditions which obtained in the city of Boston were such as 
to render the solution of the problem of congested traffic 
imperative. The West End street railway system, which 
operates about 4,000 overhead trolley cars in that city, was 
confronted with difficulties attendant upon narrow and 
crooked streets, sharp curves and densely-crowded traffic in 
the central portions of the city. After much labour and diffi- 
culty the right of way under a portion of a public square 
known as the Boston Common was secured, and the large 
bulk of the traffic has been taken through this in an under- 
ground system of open cuttings in tunnels. To avoid grade 
crossings two independent systems of tunnel subways have 
been constructed, and in some places four tracks are used for 
the underground service. The five sections now open are 
about a half-mile in length. The tunnels were constructed on 
the open cutting plan, excavations to the full depth having 
been made and a steel and masonry construction put in 
place and subsequently covered up. A number of interesting 
applications of electric motors have been put in service in 
connection with this undertaking, notably for pumping 
water which collects in the depressions of the tunnels. 
The most elaborate precautions have been taken against 
electrolytic action in the steel work of the underground con- 
struction. The track throughout the subway is laid with 
steel T-rails, weighing 85lb. to the yard, with continuous 
joints. These are spiked to oak ties laid on broken stone, and 
two 0000 copper bonds are used at each rail joint. In 
addition to this and to the cross bonding employedat every 500ft., 
copper cables of 500,000 circular mils cross-section are used 
as returns. If found necessary, any leakage current that may 
be found in the iron work of the subway will be provided with 
a separate return to the power station to prevent electrolysis. 
The subway is lighted throughout by arc and incandescent 
lamps, 55 of the former and 600 of the latter being used. 

Electricity for Suburban Railroad Traffic—The Long Island 
Railroad Company, at its terminal station in Brooklyn, finds 
itself obliged, by the action of the Atlantic Avenue Improve- 
ment Commission, to either depress its tracks or give up the 
use of steam. If the tracks should be depressed in a tunnel 
it appears as if the railway company would be obliged to give 
up the use of steam in any event. The use of electricity in 
this extension of the railroad has been seriously contemplated 
for some time, and would unquestionably be followed by its 
extension to the rest of the large suburban system operated by 
that Company. 

Rapid Transit in New York City.—A very disagreeable inter- 
ruption to the progress of the long-desired rapid transit tunnel 
scheme in this city has been caused by the action of the Park 
Commissioners refusing the application of the Rapid Transit 
Board, who have in hand the matter of constructing the new 
underground system, for a loop of the road under Battery 
Park. It appears that the Commissioners held that the plans 
which have been sanctioned by the Mayor and Aldermen, and 
which represent the labours of a large commission of engineers 
for several years, are such that trees in the park would be 
damaged by the cutting off of their roots! Unfortunately, the 
Rapid Transit Commissioners have no authority to agree to 
any modification of the plans which have been officially 
accepted and endorsed by various departments of the muni- 
cipal government. The readjustment of the plans, or a change 
of heart on the part of the Park Commissioners will be neces- 
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sary, and it is now doubtful if this can be done in time to be 
ready before the contemplated amalgamation of New York 
and the outlying towns on January 1, 1898. If this is not 
accomplished, the financial and other conditions of the new 
municipal government may probably not permit of the build- 
ing of the subway for many years to come. Hence the 
ridiculous action of the Park Commissioners may stand in the 
way of the much-needed and long-desired rapid transit system. 


CORRESPONDENCE. 


— 
THE CATHODE RAY OSCILLOGRAPH. 


TO THE EDITORS OF THE ELEOTRICIAN. 


Sirs: I read on page 687 of your last issue, in Mr. Duddell’s 
British Association Paper on “ Oscillographs," the following: 
* In the next method, due to Prof. F. Braun, the moving part 
is & pencil of cathode rays, which is deflected by means of а 
magnetic field produced by а small coil carrying the varying 
current." Prof. Braun has himself a B.A. Paper on this 
subject. 

I am glad to hear that some interesting results were ob- 
tained by this method, but it should be stated that it was 
proposed by me three years ago. (See The Electrician, 
July 18, 1894, Editorial Note; also Comptes Rendus, CXIX., 
p. 57, 1894.) 

Will you kindly call attention to this by publishing this 
letter, or in any other form. Thanking you in anticipation, 
yours, &c., A. Hess. 

Paris, Sept. 12, 1897. 


THE HOOKHAM METER. 
TO THE EDITORS OF THE ELECTRICIAN: 


Sirs: Referring to the important and exhaustive Paper 
read by Mr. G. W. D. Ricks before the British Association at 
Toronto, we think it only fair to point out that the tabulated 
tesis and curves were taken on one of our old pattern meters. 

There is no necessity to adopt any apologetic tone on the 
performance of the old pattern, secing that Table VI. shows it 
well abreast of competing types. It should be pointed out, 
however, that Messrs. Chamberlain and Hookham have brought 
out a later type since the completion of these tests, and as a 
considerable improvement has been effected in this, both as 
regards starting current, internal resistance and temperature 
coefficient, the table remains somewhat unavoidably incomplete 
in relation to one of the best-known meters.— Yours, &c., 


London, Sept. 14, 1897. VENNER AND SILLAR. 
ELECTRIC CABS. 


TO THE EDITORS OF THE ELECTRICIAN. 
Sirs: It may interest your readers to have a few particulars 


of the working of the electrical cabs since the inauguration on | 


August 19th last. | 

I may say that, so for, everything has been most successful, 
and the fact that the Scotland Yard authorities, after having 
refused licenses to several other kinds of motor carriages, 
have, after a severe test, duly licensed the cabs, is in itself a 
proof of their efficiency. A part of the Scotland Yard test is 
to run each cab up and down the Savoy hill in the Strand, 
this hill being the steepest gradient in London. 

At different times, and on several occasions, journeys have 
been made to and from Hampton Court, Kempton Park, Lewis- 
ham, Sandown Park, Norwood, Croydon, Crystal Palace, 
Crouch End, &c., and the steep hills to be met with on some 
of the roads running to these various places such as Highgate 
Hill, Sydenham Hill and Richmond Hill have given no trouble 
whatever. Further, twelve of the cabs have been plying for 
hire in and around the City and the West-End of London, 
and the takings of the cabmen—amounting as they do to 
about 150 per cent. more than the takings of an ordinary 
hansom—show very well the public favour with which the 
cabs have been received. 


With regard to the opposition of the London Cab Trade 
Council, which numbers some 50 or 60 members, we have to 
place side by side the fact that the great Cabdrivers’ Union of 
London, numbering some 10,000 members, are distinctly in 
favour of the new cab. 

Thanking you in advance for the courtesy which admits this 
letter to your valuable columns.—Yours, &c., 

Warrer О. Bersey, General Manager. 


Juxon-street, Lambeth, S.E., Sept. 11, 1897. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, London — 

SPECIAL NOTICE. — The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK can still be had. Price 7s. 6d.; post free, 8s. 3d ; abroad, 98. 
About 1,300 pages. 1898 Edition in preparation, and will be published 
end of January next. 

„RHE POTENTIOMETER AND ITS ÁDJUNOT8": A Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Now ready. 
Price 6s., post free; abroad, бв. 6d. Digest post free. 

% LOCALISATION OF FaurTS IN ELEgorRIO Licht Marns.”—By Е. C. 
Raphael. Price 5s., post free; abroad, 58. 6d. Now ready. Prospectus 
on application. 

‘ SUBMARINE CABLE-LAYING AND RzPArBING."—By H. D. Wilkinson, 
M.I.E.E., &c., fully illustrated; price 128. 6d. Now ready. | 

“'Тик ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. The New Edition ts now ready. Price 
128. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

‘THE Авт OF ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 108. 6d., post free. 

„ THE INCANDESCENT LAMP AND ITS MANUFACTURE, "— This book, written 
by Mr. Gilbert 8. Ram, is now ready. Price 7s. 6d. ; abroad, 8з, 

* ELECTRO-CHEMISTRY.”—By Dr. G. Gore, Third Edition now ready. 
Price 28., post free. 

„ PRACTICAL Notes FOR ELECTRICAL Stupents.”—By Messrs. A. E. 
Kennelly and Н. D. Wilkinson. Price 6s. 6d., post free. 

* ELEgcTRIO Lamps AND ELkcTRIO LIGHTING,” by Prof. J. A. Fleming, 
M. A., D. So., F. R. S., is now ready. The book is handsomely bound, and 
full of original illustrations, designs, initials, &o. Price 7s. 6d., post free 

*MorirvE POWER AND GEARING FOR ELEOTRICAL MACHINERY."—By 
E. Tremlett Carter, C. E., M. I. E. E. Now ready. Price 12s. 6d., post 
free; abroad, 138. 6d. Prospectus post free. 

LABORATORY NOTES AND FormMs.—With the above title we have ready a 
get of 40 Elementary and Advanced Exercises for use in Electrical Биш. 
neering classes. New Edition now ready. These have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of 5 
(or Advanoed) Exercises can be obtained, price 58. 6d. net. The completo 
веб of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 
A full prospectus sent post free. 

* ELROrRIO Motive PowRR. — A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d., 
post free ; abroad, 11s. . 

“Tur Work or Hertz.”—By Dr. O. J. Lodge, with many original 
illustrations. Price 2s. 6d. net. 

„% ELECTRICAL ENGINEERING FORMULAE," а pockot-book, by Messrs. ҮҮ. 
Geipel and Н. M. Kilgour, is now ready; price 7s. 6d. ; by post, 7s. 9d. ; 
abroad, 8s. A fine large paper edition with wide margins can be supplied, 
price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. 

*"Tug STEAM ENGINE INDICATOR AND INDICATOR DiAGRAMS."—Ed;ted 
and enlarged by W. Worby Beaumont. Price 8з. 6d., post free. 

„ DRUM ARMATURES AND COMMUTATORS," by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

“Tug MANUFACTURE OF ELECTRIO LicHT CARBONS."— A Practical 
Guide to the establishment о a Carbon Manufactory. Fully illustrated, 
price 1з. 6d. ; post free, 1s. 9d. 

* Tug ELECTRIC Arc.”—By Mrs. Ayrton. In the Press. 

‘SELECTRICAL TESTING FOR TELEGRAPH ENGINEERS." — By J. Elton 
Young. In the Press. 

“THe BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH, 1896-97." 
A valuable, up-to-date compilation, will be ready early in October. See 
advertisement elsewhere. а 
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“ ARMATURE WINDINGS OF ELEOTRIO MAOHINES."—By Н. F. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Desi Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as a 
working treatise on d design. Large 4to, 870 pages, 140 full-page 
illustrations and 65 full-page tables, 80s., post free. 


“Тһе Electrician” Electrical Trades’ Directory and Hand- 
book.—The Publisher of this well-known Blue-Book for the 
electrical trades desires to contradict а rumour which he learns is 
in circulation that the issue of this work is to be discontinued. 
From an advertisement elsewhere it will be seen that a reward of 
£10 is offered to anyone furnishing information which will lead to 
the conviction of those guilty of circulating this false and malicious 
report. The Directory and Handbook for 1898 is already in course of 
preparation, and the work will, as usual, be published at the end 
of January. Many new features of interest to the trade will be 
introduced. 

Tenders Invited.—The Corporation of the City of Kingston- 
upon-Hull invite tenders for the electrical equipment of their 
tramways, to the extent of about nine miles double track and half- 
mile single track. Some additional particulars are given in our 
advertisement columns. Specifications, plans of the routes, &o., 
can be obtained early in September from the city engineer (Mr. 
A. E. White) and tenders, addressed to the Chairman of the 
Works Committee, must be delivered at the Town Clerk's office, 
Town Hall, Hull, before noon of Friday, Nov. 5. 


. Extension of T4me.— Tenders are invited for the utili- 
sation of water from the Periyár Lake (India) for purposes other 
than irrigation. The irrigation season extends over nine to ten 
months, during which time the discharge is likely to be from 1,100 
to about 500 cubic feet a second, according to the demands for 
irrigation and the available quantity in the lake. The fall from 
the tunnel to the foot of the hills is approximately 900 ft., and the 
distance measured along the course of the stream about 6,800 ft. 
One cubic foot per second falling 900 ft. is estimated to produce 
over 60 effective horse-power. Some additional particulars appear 
in our advertisement columns, and further information may be 
obtained on application to the Chief Engineer for Irrigation, 
Madras, to whom tenders must be sent by July 1, 1898. 


——— — The Plymouth Corporation invite tenders for overhead 
trolley line posts, brackets, &., and tramcars, trucks, motors, 
trolley arms, &. Some further particulars appear in our adver- 
tisement columns. р of the conditions, specifications and 
forms of tender may obtained from the borough electrical 
engineer (Mr. John Н. Rider), East-street, Plymouth. Tenders 
must be delivered to the town clerk (Mr. J. Н. Ellie), Town Hall, 
Plymouth, by Oct. 2. 

———— The Council of the Municipality of Ipswich (Queens 
land) invite tenders for the supply and erection of: (a) tubular 
boilers ; (b) feed, steam and exhaust pipes, pumps and heaters ; 
(c) steam alternators and exciters ; (d) switchboard ; (е) high and 
low-tension mains, junction boxes, Ko., and (f) transformers. 
Some further particulars appear in an advertisement elsewhere, 
and specifications, &c., can be obtained at the London offices of 
Messrs. Gordon and Gotch, 15, St. Bride-street, Ludgate Circus; 
Е.С. Tenders must reach the town clerk (Mr. Albion Hayne), 
Council Chambers, Ipswich, Queensland, by Monday, Nov. 15. 


—— The District Board of Belize, British Honduras, invite 
tenders for the electric lighting of the town. Further information 
is given in an advertisement elsewhere, and full particulars can be 
obtained of Mr. А. R. M. Simpkins, M. I. E. E., care of Mr. F. Otto, 
Tower Chambers, Moorgate-street, E.C. Tenders should be sent 
to Mr. Simkins by Oct. 20. | 

——-—— Tenders are invited by the Leeds Board of Guardians 
for the electric lighting of the board room. Tenders to the Clerk, 
Poor Law Offices, East Parade, Leeds, by 26th inst. 

The Bray Town Commissioners invite tenders for the 
supply of 15 alternating-current arc lamps, globes and carriers. 
Tenders to the Town Clerk, Bray, by 27th inst. 

The lmperial Tramways [Company invite tenders for 
the erection of generating station buildings for the Middlesbrough, 
Thornaby and Stockton Electric Tramways. Particulars from the 
engineer (Mr. J. Clifton Robinson), Bridge-road, Stockton- 
on-Tees. 

— ————- Tenders are being invited by the Direzione Generale 
delle Ferrovie Meridionali, at Florence, for the supply and erection 
of a 40-ton electric crane. Tenders by 28th inst. 

—— —— The State Railway Authorities invite tenders for the 
supply of 54 tons of telegraph wire, 1,300 insulator supports and 
1,850 insulators. Tenders to the Norwegian State Railway Depart- 
ment, Jernbane-torvet 8/9, Christiania, by 22nd inst. ; 

Offers Wanted.—The Keswick Urban District Council are pre- 

ared to receive offers for either the lease or purchase of their 

rovisional Order. Applications in writing to be sent to Mr. R. 
Broatch, clerk, Council Offices, Keswick. (See advertisement. ) 


Tenders Accepted.—The Markets Committee fof the Leeds 
Corporation have accepted the tender of Mr. Т. Harding Churton, 
for the electric light installation at Kirkgate Market. 

— —— The tender of Mr. David W. Richards has been accepted 
by the Newport Corporation for extensions of the electricity supply 
station buildings at £6,400, the tender of Messrs. Edwin Danks 
and Co. for the supply of boilers at £2,445, and that of Messrs. 
John Fowler and Co. (Leeds), Limited for the supply of steam 
engines and dynamos at £11,354, while contracts for plants and 
mains amounting to £880 and £593 have been given to the Electric 
Construction Company and Messrs. Siemens Bros. and Co. 


—— ——— The Sheffield Town Council have accepted the tender 
of Mr. R. W. Blackwell for the supply of copper bonds required in 
the equipment of the Nether Edge and Attercliffe tram lines on 
the overhead system. 

—— The tender of Messrs. J. and G. Weir (Limited), of 
Cathcart, Glasgow, has been accepted by the Sunderland Town 
Council for the supply of a steam feed-pump for the electricity 
station. 

———— The Worcester Town Council have accepted the tender 
of Messrs. S. Z. de Ferranti (Limited) for the supply of switch 
gear, cable and junction boxes, &., at £656. 16s. The tender of 
Messrs. G. E. Belliss and Co. (Limited) has also been accepted for 
the supply of a high-speed engine, coil clutch, &., at £531. За., 
but subject to sanction being obtained from the Local Government 
Board for the loan. 

— The tender of Messrs. Read, Holliday and Co. has 
been accepted for wiring and fitting up the Huddersfield Union 
Offices for the electric light at £61. 18s. 3d. 


Sale by Auction.—Messrs. Wheatley Kirk, Price and Goulty, 
49, Queen Victoria-street, London, E.C., give notice that they 
have received instructions from the trustee in Paterson and Cooper 
to sell by public auction at an early date the entire contents of the 
extensive works premises at Pownall-road, Dalston, London, N.E. 
Some preliminary particulars of the machines, plant, apparatus, 
instruments, &c., which will be disposed of at this sale will be 
found set out in an advertisement elsewhere, and catalogues will 
shortly be ready. The auctioneers point out that the commodious 
works, which will be vacated shortly after the sale, offer an 
excellent opportunity for those requiring works in London suitable 
for almost any class of trade. 


Appointments.—The Taunton Town Council have appointed 
Mr. Edward J. B. Thornhill to the position of borough electrical 
engineer. Mr. Thornhill has been for some time assistant to Mr. 
Couzens, who recently sent in his resignation owing to his appoint- 
ment on the staff of a manufacturing firm in London. Mr. 
Herbert Couzens, brother of the late h eleotrical engineer, 
has been appointed assistant to Mr. Thornhill. 


Mr. Arthur T. Cooper has been appointed engineer and 
manager of the Reading Electric Supply Company. Mr. Cooper 
was formerly assistant engineer at Blackpool, and latterly was 
assistant to Mr. Robert Hammond in London. 

—— Mr. James Н. Clothier has been appointed assistant 
engineer at the Stafford Electricity Supply Works in place of Mr. 
T. D. Clothier, resigned. 

Mr. C. A. Parkinson, of Morecambe, has been appointed 
resident electrical engineer to the District Council, and Mr. Albert 
E. Bradley has been appointed inspector during the progress of the 
electricity works. 


Appointments Vacant.—For the Government Railways of 
Perak, Straits Settlements, a telegraph inspector is required to 
supervise the maintenance of open lines, erect new lines, supervise 
telegraph offices, repair damage to instruments, &c. Particulars 
will be found in an advertisement elsewhere, from which it will be 
seen that applicants should have theoretical and practical knowledge 
of telegraphy, understand location of faults, setting up of batteries, 
electric bells and telephones, &c. The commencing salary is $120 

r month, rising to $150. Applications for the appointment will 
be received by the Crown Agents for the Colonies, Downing- street, 


London, S. W., up to Sept. 21. 


— Applications are invited for a junior demonstrator in 
electrotechnics (two evenings a week) and Physics lecture assis- 
tant (full time) at the Northampton Institute, Clerkenwell. Further 
partioulars appear in an advertisement elsewhere. Applications to 
the Principal, Dr. R. Mullineux Walmsley, by Saturday, 25th inst. 

The Wireless Telegraph and Signal Company (Limited 
require competent assistants well up in electrical science an 
accustomed to Hertzian work and practical telegraphy. See 
advertisement. 


———— Applications are invited for the post of electrician to 
serve under the Corporation electrical engineer to the City of 
Wakefield. A joiner is also required for the same station. 
Further particulars will be found in an advertisement else- 
where, and applications must be sent in to the Town Clerk, 
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Town Hall, Wakefield, by the 28th inst. Mr. J. К. Brydges is 
city electrical engineer. | 

Business Notices.—The offices of the British Electric Traction 
Company (Limited) will, on and after the 20th inst., be removed 
from Great Wincheeter-street to Donington House, Norfolk-street, 


Strand, London, W.C. 


— —— The Electrical Copper Company (Limited) announce 
that а portion of the works established by them at Widnes, to prove 
the commercial value of their patent, has been put into successful 
operation. 

Bankruptcy.—The public examination of Arthur Bagshawe, 
engineer, 4, Upper Thames-street, London, lately trading under 
the style of Bagshawe Bros. and Oo., took place at the London 
Bankruptcy Court on Wednesday. The accounts showed liabilities 
of £40,460, of which £36,129 are unsecured, with estimated surplus 
assets £13,990. Debtor asserts that he is not insolvent and attri- 
butes his failure to pressure by creditors. As the accounts required 
further investigation the sitting was adjourned until Nov. 3. 

Liquidation.—Creditors of the Woodfield Syndicate (Limited), 
electrical engineers, must send in particulars of their claims to the 
liquidator, Mr. C. K. Vokins, 85, Gresham-street, E.C., by Oct. 20. 


Receiverships.—In the Vacation Court on Wednesday, Mr. 
Justice Byrne, on the application of Mr. Rucker, a debenture 
holder, appointed a receiver and manager in the matter of New 
and Mayne (Limited), electrical engineers. No opposition to the 
order was offered. The receiver appointed was granted leave to 
act at once, and to borrow a sum not exceeding £1,500 for the 
purpose of the business. 

A petition was presented on the 7th inst. to the High Court, by 
Messrs. J. K. and R. Lord, Barnbrook Boiler Works, Bury, 
Lancs., for the winding} up of New and Mayne (Limited). The 
petition will be heard on the 27th inst. The solicitor for the peti- 
tioners is Mr. T. R. Birtwistle, of Bury ; the London agents 
wo Shaw, Tremellen and Kirkman, 14, Gray’s Inn-square, 


— Mr. Justice Byrne, on Wednesday, made an order for 
the appointment of a receiver and manager in the matter of the 
I.E.S. Accumulator sare epee (Limited), the action being brought 
by the sole debenture-holder (Mr. Browning). Leave was given to 
act at once, and to borrow a sum not exceeding £1,000 for the 
carrying on of the business. 

Northampton Polytechnic (Clerkenwell).—We have received 
a syllabus of the course of instruction and lectures, &c., to be given 
at this Polytechnic during the forthcoming session. 

‘“‘Automotor and Horseless Vehicle Journal.”—No. 12 of this 
journal is now ready, and contains articles on the new electric cabs, 
the Daimler Company, and other interesting matter. The price of 
the number is 7d. post free, yearly 7s. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Sept. 9 to 
Sept. 15, with the ports of destination :— 

Argentina—Buenos Ayres, £200. Australasia—Brisbane, £50; Mel. 
bourne, £1,406 (including £1,356 telegraph material); Perth, £101 ; 
Sydney, £658 ; Wellington, £7. Belgiwm—Antwerp, £13. Brazil—Rio 
Janeiro, £325. China—Shanghai, £105. Columbia—Santos, £44 (tele- 
graph material)  France—Boulogne, £11. Gibraltar, £280. Grecce 
Рігосив, £124 (telegraph material)  Zlolland—Flushiug, £74. India— 
Bombay, £56; Calcutta, £26 ; Madras, £19. Japan— Yokohama, £30. 
Portugal — Beira, £1,072 ; Lisbon, £94. Russia—Odessa, £750. Stam 
Bangkok, £260. South Africa—Cape Town, £1,890; Delagoa Bay, £459 
(including £448 telegraph material) ; Durban, £116 ; Port Elizabeth, £768. 
Spain-—Santander, £19. Straits Settlements—Sivgapore, £7. Sweden— 
Gothenburg, £7. | United. States—Baltimore, £19. Total £8,978, against 
£26,987 in the corresponding week last vear (Sept. 9 to Sept. 15). 

The ‘Official Vocabulary."—Col. E. Frey, Director of the 
International Telegraphic Bureau at Berne, has issued a circular 
dated Sept. 3 dealing with the subject of the proposed compulsory 
official vocabulary, which is to be entitled ‘‘ The Official List of 
Words which may be employed for Telegraphic Correspondence in 
Code Language." The circular states that, in response to the invi- 
tation issued by the Bureau to Chambers of Commerce and pub- 
lishers of codes, 200 publications of this character have been already 
received, and, as the time for forwarding such lists has been 
extended to Dec. 31 next, doubtless an additional number will by 
that time be sent in. In January last the Bureau commenced 
its work of compilation of the new vocabulary, which it is 
expected, should no unforeseen obstacle intervene, will be 
ready for publication in the autumn of 1900. The circular 
contains particulars of the principles and details upon which the 
compilation of the vocabulary will be based. First of all it is 
notitied that the vocabulary will consist exclusively of words of not 
less than five nor more than ten characters, excepting where, in 
private codes already in existence, and which are to be incorporated 
in the vocabulary, words of three or four letters are found. The 


number of these short words is estimated to be very few in com- 
parison to the bulk of the words, as one large private code now in 
the possession of the Bureau, consisting of 340, words, contains 
only 253 words of less than five letters. In the new vocabu- 
lary the diphthong letters of the German language (ä, б and ü) 
will appear as simple characters. This will, however, not prevent 
the use of these modifying letters being accepted in telegraphic 
messages. Where the double letters make the word consist of more 
than 10 characters it will be charged as two words. In all cther 
cases the regular accents will be printed, but their presence in 
measages handed in will not be compulsory. Compound words in the 
Italian, Spanish or Portuguese languages which have been used in 
existing codes as one word will be permitted to remain, but, of 
course, when consisting of more than 10 characters will be charged 
as two words. The words used in the vocabulary will not be 
numbered or grouped in any way, and we are pleased to find that our 
complaint of the undue prominence given in the first volume (which is 
not to be ro-issued) to certain languages is to be carefully avoided in 
the new book. It is pointed out that the object of the Bureau in pub- 
lishing this vocabulary is purely in the interest of the public and 
the administrations, and will leave entirely to those interested the 
selection of the best words from telegraphic, orthographic, phonetic, 
and caligraphic points of view. The Vocabulary is not to be copy- 
righted, consequently code compilers have а free hand in the use 
of the new list for code compilations. Altogether, we think the 
Bureau are to be complimented upon the success of their 
endeavours to avoid the errors of the first volume of the Voca- 
bulary, and to comply with the reasonable demands of those to 
whom the Telegraphic Code is ап important part of their business. 
“Gas and Electric Lighting Companies’ Directory and 
Statistics, 1897."— We have received from Messrs. Hazell, Watson 
and Viney, of 1, Creed-lane, London, E.O., the 1897 issue of this 
directory, which is stated to be revised to July 1. "While com- 
ratively little space is devoted to the electrical division of the 
k, the information relating to the gas companies of the United 
Kingdom and abroad is very complete, and is given in a handy 
read y-reference form. We would add that some of the information 
given in the electric lighting section should be carefully revised 
before the next issue of a useful book is made. The price of 
the book, which is well printed and strongly bound, is 6з. 


Alleged Fraud.—Louis Héndlé, described as an electrician, and 
who is charged with obtaining money by false pretences, was again 
before the magistrate, at the Guildhall, on Tuesday. After some 
additional evidence prisoner was again remanded. 

Berhill—The District Council have decided to apply to the 
Local Government Board for sanction to borrow £20,000 for the 
erection of electricity supply works. A | 

Bolton.—The borough electrical engineer (Mr. Arthur Ellis) has 
just reported that there are at present 277 consumers' premises 
connected to the mains, representing an equivalent of 25,032 8-c.p. 
lamps, against 167 consumers and 13,146 lamps at the corresponding 
period of 1896. Fifteen customers, representing an equivalent of 
727 8-c.p. lamps, are waiting for connection. The capital expendi- 
ture to date is £46,734. Work in connection with the extensions 
at the station is progressing satisfactorily. 

Bradford.—The salary of Mr. Samuel T. Dalton, assistant electri- 
cal engineer, has been increased from £200 to £250 per annum. 
In presenting the report of the Gas and Electricity Committee for 
the half-year to June 30th, the Mayor congratulated the members 
on its satisfactory character. He said the total income of the elec- 
tricity department for the period under review was £8,736. 
12s, 3d., compared with 46, 937. 4s. 6d. in the corresponding 

riod of the previous year, an increase of £1,789. 7s. 9d. 
The total expenditure, which included interest and sinking 
fund, was £7,061. 2s. id., against £5,929. 8s. 1354. for the 
corresponding period of 1896 ; the profit for the half-year was 
therefore £1,665. 10s. 2d., against £1,007. 16s. 44d. The number 
of consumers was at present 521, against 391, an increase of 33} 
per cent. The total units consumed was 443,288, against 336,281, 
an increase of 311 per cent. The total profits since the opening of 
the works in Sept., 1889, to June 30 last, after paying interest and 
sinking fund, amounted to £13,833. 18s. 7d., and the total amount 
written off for depreciation had been £4,622. 18s. 2d., leaving the 
sum of 29,211. 03. 5d. to be appropriated as the Council might 
direct. The trading profit (before charging interest and sinking 
fund) was £3. 18s. bd. per cent. for the half-year on the outlay. 
The net profit showed £1. 6s. 5d. per cent. for the half-year. 
Many people, he said, seemed to be afraid that the increase in the 
electricity supply would mean a decrease in the amount of gas 
required, but this was not the case, as was shown in their case 
during the past half-year, and it would be generally found that as 
the electricity supply extended it would not interfere with the 
gas supply. The report was adopted. 

Bristol.—At the meeting of the Eleotric Committee on Friday 
last, a new scale of charges for electric current for motive power 
purposes was agreed upon. The Committee further decided to lend 
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motors on hire or hire purchase, for which also a scale of charges 
was adopted. 

Cardiff.—At the meeting of the Council on Monday, Alderman 
Carey, the Chairman of the Lighting Committee, stated that the elec- 
tricity department had now turned the corner, and the receipte 
were not only sufficient to meet the expenditure, but also to relieve 
the rates to the extent of $d. in the E. 


Chester.—A Local Government Board inquiry was held at 
Chester yesterday (Thursday) into the application of the Town 
Council to borrow £20,000 for electric light extension purposes. 

Coventry.—On Tuesday the Council decided to extend the 
electric lighting mains and works at an expenditure of £31,000. 
Particulars of the extensions were given in our last issue. The 
subject of street lighting was ruled out of the scheme, mainly 
in deference to the strong opposition of the gas department. 16 
was stated that much of the money would be required to replace 
mains laid two years ago, and which had become too small for the 
rapidly increasing demand. 

Darwen.—The Electrical Committee of the Town Council 
received 48 applications for the position of borough electrical 
engineer, and of this number six have been chosen from whom a 
final selection is to be made. These are Messrs. C. M. Johnston, 
borough electrical engineer at Lancaster ; John Pilling, assistant 
engineer at Bolton ; Stanley Clegg, assistant engineer at Burnley ; 
A. T. Bartlett, D. A., engaged with Messrs. Siemens Bros. and Co.; 
W. M. Rogerson, chief assistant at Nottingham ; and Wm. J. 
Wilshaw, superintending engineer at Preston. 

Drunken ElectricallCab] Driver. —The?honour of being the first 
driver of an electrical cab to be hauled before а London magistrate 
belongs to George Smith, who was charged last week at Marlborough- 
street with driving a motor cab to the common danger. In fining 
Smith 20s. Mr. De Rutzen, the presiding magistrate, pointed out 
that motor cab drivers should be extra careful, as, if anything 
happens to their vehicles, the police, who have & happy knack 
of stopping runaway horses, might find the bringing of an electric 
cab to rest a rather different matter. 

East Ham. Both electric lighting and traction schemes are at 
present occupying the attention of the authorities of this district, 
and it is probable that application for powers will be made in the 
forthcoming session of Parliament. 

Epsom.— A Local Government Board inquiry was held here last 
week for the purpose of inquiring into the application of the 
Council to borrow £3,740 for the purchase of premises to serve ns 
& aite for an electricity generating station, refuse destructor works, 
fire station, &c. 


‚ Bastbourne.— The Town Council have appointed а deputation to 
visit the electricity station and refuse destructor works of the 
Shoreditch Vestry. 

Electricity and Gas,—It was only natural that the effect of the 
ex ens ion and development of electric lighting on gas consumption 
should claim the attention of the members of the Eastern Counties 
Gas Managers' Association at their recent meeting at Ipswich. The 
discussion led to nothing more remarkable than the now rather 
ancient discovery that the demand for electric current does not 
retard but rather increases the consumption of gas in districts 
where both forms of illumination are available. Mr. W. J. 
Carpenter cited the case of Great Yarmouth as an instance of the 
contemporary growth of electric lighting and gas supply. The 
President (Mr. J. T. Jolliffe, manager of the Ipswich gasworks) 
proved himself rather more than a match for Mr. Carpenter. He 
said that the Ipswich Corporation had not as yet provided any 
public installation of electric lighting, and he hoped he never 
should see it. He did not believe in the system (!), and he thought 
corporate bodies should keep to the particular work for which they 
were brought into existence (!). Mr. Jolliffe said it was well known 
that almost the smallest trader could put in plant to generate elec- 
tricity for his own needs much more cheaply than it could be 
supplied by any electric company that he knew of. On the other 
hand, Mr. E. W.Smith said that the electric light had proved rather 
& serious rival to gas at Chelmsford, but beyond this, the remarks 
of Mr. Jolliffe met with no comment from the assembled gas 
managers. 

Glasgow. The Lord Provost's scheme for the amalgamation of 
the tramway and electricity dopartments of the Corporation has 
been favourably received by the Tramways Committee, who have 
already passed a resolution in favour of amalgamation. On the 
other hand the Electricity Committee have, after a lengthy and 
animated discussion, rejected the amalgamation scheme by nine 
votes to six. The next move resta with the Council. 

Gosport.—A committee has been appointed by the District 
Council to consider and report upon the advisability of lighting the 
district electrically. 

Grimsby.—The Town Council have empowered the Lighting 
Committee to take the necessary steps for carrying out the terms 
of their Provisional Order. 
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Harrogate.—At Monday’s meeting of the Town Council the 

lans for the proposed extension of the electricity works and street 
ighting were approved, and the Clerk was instructed to apply to 
the Local Government Board for sanction to borrow £17,500 for 
carrying out the work. 

Hove.—The District Council have decided to apply for a Pro- 
visional Order for the parish of Aldringham. Current is at present 
being supplied in the Hove district by the Hove Electric Lighting 
Company. Aldringham is not, however, included in the area men- 
tioned in their Order, and the present course of action has been 
adopted by the Council in order to obtain purchasing powers in 
regard to the proposed Order at the end of 21 years. 

i n (Jamaica).—The Privy Council of Jamaica having 
considered the tenders recently submitted for establishing electric 
tramways in Kingston and suburbs, have decided to grant the con- 
cession to the West India Electric Tramway Company, provided 
that the Company agree to certain modifications and amendments 
in their tender. 


Kirkcaldy.—The Town Council have recently received proposals 
from Edmundson’s Electricity Corporation (Limited) for the erec- 
tion of electricity supply works. The Town Council view the 
Company's overtures with favour, but no decision has been 
arrived at. 

Leamington.—At a special meeting on Monday the Town Council 
unanimously resolved to apply for a Provisional Order. One 
speaker pointed out that the Midland Electric Light and Power 
Company had put down their mains without obtaining an Order, 
and he said complaints had been made as to the price charged for 
current. The Council's gas expert (Mr. Newbigging) recently pre- 
sented a report advising the purchase of the local gasworks for 
£123,000, but, on the recommendation of the General Purposes 
Committee, this course is not to be adopted. During the discussion 
Mr. Bright remarked that most of the large establishments in the 
town were using the electric light, and the gas undertaking would 
consequently be unprofitable. 

Liverpool.—The following communication from Dr. Oliver J. 
Lodge on the subject of tramway traction has appeared in the 
Liverpool Daily Post :— 

As I see that the subject of the tramways is under discussion, perhaps 
а few words concerning the successful tram service at work in the cities 
of Montreal and Toronto may not be inopportune. The power is electric, 
supplied by overhead wire at safe voltage from a central steam station, 
not unlike that of our own electric railway ; the speed attained by the 
cars is very high, especially uphill ; the starting and stopping are rapid, 
but free from jerk ; the cars are easy of access and are extremely popular ; 
indeed, very little other traffic exists, except waggons by the side of the 
track and innumerable bicycles, usually on the track and going at a speed 
similar to that of the cars. The lines intersect the town in all directions, 
and, by transfer ticket, it is easy to go very quickly from any part of 
the town to any other by a single payment of fare, the same for all 
distances. The lines do not stop at the boundary of the town, but run 
well out into the country, and thus make many otherwise inaccessible 
dwellings available for clerks and city men. The hours of running are long, 
in order to suit all classes of the community whether for business or pleasure. 
The cars are light, and frequent, and airy. They are never allowed to 
dawdle or rest at either end of their line, but all the plant at work is kept 
constantly in earning condition. No attempt is made, however, to employ 
only one set of men. It is felt to be essential that the men shall have all 
their wits about them, for safe driving on the one hand, fur picking up 
fares in a smart and business-like manner on the other, and accordingly 
they are only worked in five-hour spella. At present the running is some- 
thing like this: it begins at 5 a.m., and the first set of men conduct it till 
ten, at which time a fresh relay takes their place till three; then the 
first set resume till eight, and the second set continue till after midnight. 
The whole thing is said to pay extremely well, and though а few defalca- 
tions from the fare-boxes have still to be admitted or suspected, it is 
hoped by better wages and by generally raising the status of the service 
to remove every important temptation in that direction. This, be it 
remembered, from the point of view of a dividend-paying company, not 
from that of a community employing its own members and anxious 
to set a good example to other employers. The electric power sup- 
plied overhead is found beautifully elastic and manageable, easy to adapt 
to the conditions of junctions and crossings and hills; in fact, the one 
and only objection to the whole system is that the poles and wires, though 
not very conspicuous along the tree-shaded avenues which constitute many 
of the streets in Toronto, are nevertheless to some extent unsightly ; but 
the advantages conferred by rapid and cheap locomotion in a large town 
are felt to far more than counterbalance this admitted objection. Next to 
the exuberant and impressive loyalty of the Canadians to the mother 
country, the thing that most struck the recent British Association visitors 
was the perfection of their tramway system, and the satisfaction felt with 
it by every class of the community. It was impossible for an inhabitant 
of Liverpool not to feel something akin to disgust at the contrast, when he 
remembered the slow and lumbering, inefficient and antiquated methods 
of public street locomotion still prevalent in his own great city. 

Llandudno.— The Electric Lighting Committee will shortly 
advertise for tenders for the erection of the electricity generating 
station, and application is also to be made for power to construct 
electric tramways in tho town and district. In moving the 
adoption of the minutes of the Electric Lighting Committee at 
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Wednesday’s meeting of the District Council, Mr. Marks said that 
the electric lighting and refuse destructor works would be in work- 
ing order before next season. As to the proposal to apply for 
powers to construct tramways, it was only carrying out the decision 
arrived at by the Council several months since. They would oppose 
the application for an Order to construct a light railway. 


Luton.—The Town Council recently received proposals from 
Messrs. Crompton and Co. for the transfer of their Provisional 
Order. The Electric Lighting Committee have the matter under 
consideration. 


* Modern Journalism."—Mr. E. P. Phillips, proprietor of 
the Railway Supplies Journal, recently sought to recover from 
а Mr. J. Mason, manager of a cycle company, #1. 16s. 1d., the 
price of seventy copies of plaintiffs journal Plaintiff's case 
was that, in the event of his inserting a puff' in his Paper 
concerning cycles manufactured by the defendant's company, 
the defendant would agree to take 70 copies. The puff 
was drawn up and approved by the defendant, and was 
duly inserted. Counsel for the defendant said the defence was 
that there was to appear on the front page of the plaintiff's 
journal at the time of the publication of the article or puff" 
a notice drawing attention to it. No such notice appeared on 
the front page. and therefore the plaintiff had not completed 
his contract. The plaintiff said he only agreed to give the 
defendant a notice on the front page of the journal on condition 
that he ordered 100 copies of the paper. The case was adjourned 
for further evidence. On its resumption there was no appearance 
for the defendant, and judgment was given for the plaintiff.— 
Printers’ Register. 

Morley.—The Town Council have approved the recommenda- 
tion of the consulting engineer (Mr. Robert Hammond) to carry out 
сте extension of the electric light mains at an estimated cost of 

1,500. 


Montrose.— The Town Council have sealed the agreement for 
the transfer of their Provisional Order to Edmundson's Electricit 
Corporation (Limited). | 


Northampton.— Major-General Scott, one of the arbitrators of 
the Board of Trade, attended at Northampton last week to abitrate 
in the matter of the Northampton Electric Light and Power Com- 
pany, Limited, апа the Northampton Gas Light and Coke 
Company. Mr. E. M. Browne, on behalf of the Electric Light 
Company, stated they had now nearly 21 miles of culverts in the 
town, and had uniformly made deep culverts to permit the service 
pipes of the Gas Company to go over them. Deep culverts were, 
however, expensive, difficult to inspect, and consequently 
dangerous from possible accumulations of gas, liable to accumula- 
tions of water, and from their general inaccessibility, an incon- 
venience to the public. Mr. Browne, who is secretary of the 
Company, pointed out that though the extra expense of deep 
culverts (£190 a mile) fell on the shareholders, ultimately it would 
fall on the ratepayers, who would eventually undoubtedly become 
the owners of the Company's undertaking. At the present 
time he had а proposal from the Corporation to purchase on 
behalf of the Company. He now asked the arbitrator to decide, 
in certain streets mentioned, that for the future they should 
be able to depress the service pipes of the Gas Company so 
that the electric light culverts could be made above them. АП 
expenses of alterations would of necessity be paid by the Electric 
Light Company. For the Gas Company it was stated that no 
impediment had been placed in the way of the Electrie Light 
Company altering the gas service pipes, if it could be done without 
detriment to the gas supply. Generally, however, the mains in 
Northampton were not very deep, and a depression of the service 
pipes would mean that the fall in their level would be from the 
main to the house, instead of from the house to the main. The 
result would inevitably be that very soon water would collect in the 
service pipes, and the supply of gas would be stopped. The differ- 
ence between the parties was chiefly as to the relative depth the 
gas-main must be in regard to the electric light culvert to enable the 
gas service pipes to the houses to go under the electric light culvert. 

itnesses for the Electric Light Company gave it as their opinion 
that by connecting the service pipes with the middle and not with 
the top of the gas main, practically in every case where the top of 
the gas main was not higher than the bottom of the culvert, the 
service pipes could safely bə taken underneath. Mr. Eunson, 
manager and engineer of the gas works, explained that the service 

ipes were connected with the top of the gas main, that being the 

st and most economical method, and he considered it was not 
absolutely safe to have less than Gin. between the top of the 
gas main and the bottom of the electric light culvert, but he would 
be able to manage, he thought, with a minimum of 4in. The 
arbitrator announced that he would deliver his opinion in due 
course 


` Portrush (Ireland).—The Town Commissioners are nibbling at 
the electric lighting question. 


Provisional Orders.—The Colne District Council have resolved 
to apply for a Provisional Order. The General Purposes Com- 
mittee of the Lowestoft Town Council recommend that application 
be at once made to the Board of Trade for a Provisional Order. A 
special meeting of the Ossett Corporation will be held next month 
for the purpose of authorising an application for an Order. The 
Rotherhithe (London) Vestry have received a communication from 
Mr. Sydney Morse, on behalf of the County of London and 
Brush Provincial Company, asking for the consent of the Vestry 
to an application for a Provisional Order. Some time ago the 
Smethwick District Council received two communications asking 
for sanction to applications for Provisional Orders. The Council 
have now decided to themselves apply for an Order, and conse- 

uently both applications will be о The Stonehouse District 
Council propose to apply for а Provisional Order in the forth- 
coming session. ` А resolution will be moved at the next meeting 
of the Yeovil Town Council in favour of applying for electric light- 
ing powers. 


Redditch.—The District Council have received a communication 
from a syndicate who propose to construct a light с or tram- 
way from the railway station at Redditch to Astwood Bank, and 
asking if the Council would be willing to transfer to the syndicate 
their electric lighting powers. The Chairman, in moving that the 
communication be referred to the Electric Lighting Committee, 
said that they did not want any more monopolies in the town. 
They had quite sufficient with the gas and water monopoly. The 
Council are dissatisfied with the present lighting arrangements, 
and the Lighting Committee have been urgently pressed to take 
the matter into consideration. 


Santiago (Chili).—The Financial News states that the Allge- 
meine Elektricitiits-Gesellschaft and their financial group, in asso- 
ciation with Messrs. Wernher, Beit and Co., of London, have 
availed themselves of the option for the concession of tramway and 
electrical works in Santiago (Chili) after the European experts 
have issued a favourable report. The ei tramway lines, 
which have been taken over by the town, will be conceded to a 
contractor. The capital necessary for acquiring the existing lines 
and the waterworks of the Meipo, as well as for the construction 
of new lines of а length of 80 miles and the electrical works, is 
estimated at £105,000. 


Servia.—According to a Foreign Office despatch, the Servian 
Government have just entered into a contract with Mr. Hugo 
Luther, of Brunswick, under which the latter obtains the ex- 
clusive privilege of utilising the cataracts on the Servian shore 
of the Danube in the generation of electric current, and of 
applying the same to any industrial undertaking ; during the 
first thirty years of this period his plant, buildings and in- 
dustrial undertakings are exempted from the payment of every 
description of impost, taxes, or Customs dues on the impor- 
tation and exportation of machinery, material and produce. 
Within four years from the date of contract Mr. Luther must erect 

lant and buildings at the cataracts to the value of two million 

inars (діпаг=934.), and electric power for commercial purposes 
must be available within eight years, failing which he forfeits all 
his rights under the contract excepting those over mines. Within 
20 years electric power to the extent of 15,000 н.р. must be forth- 
coming, and every cataract then unused by Mr. Luther reverts to 
the State, which may allot them to other parties after Mr. Luther 
has been given the option of using them. At the end of 99 years 
the State may exercise a right of pre-emption over the power-pro- 
ducing plant and buildings. 

Sheffield.—Owing to the engineers’ strike the Sheffield Electric 
Light and Power Company announce that they cannot obtain the 
delivery of the machinery ordered for increasing the capacity of 
their station, and the Directors notify that they cannot accept any 
further applications, for electric current to be supplied this year. 
The demand for current has increased 100 per cent. since Sep- 
tember, 1896. 

Shrewsbury.—The Town Council have decided to enter into 
negotiations for the purchase of the undertaking of the Shropshire 
Electric Light and Power Company. The consulting engineers of 
the Council estimate the net value of the undertaking, exclusive of 
goodwill, at £14,080. The Shropshire Company commenced 
current supply in 1895, and its capital expenditure to Dec. 31, 1896, 
was £17,113. The nominal capital of the Company is £25,000, in 
£10 shares, and £100 in £1 Founders’ shares. The Com- 
pany notify that after Oct. 1 all electric current will be supplied at 
a pressure of 210 volts. The Company have also revised their scale 
of charge and have formulated a scheme of ‘‘ free wiring." 

Southampton.—The Electric Lighting Committee recommend, 
on the advice of the consulting engineer (Mr. E. Manville) that, 
owing to the increased demand for electric current in the town, 
and also having regard to the fact that current will be required for 
the new cranes to be erected by the Harbour Board, two additional 
steam engines and low-tension dynamos should be provided at the 
eleotricity generating station at an estimated cost of £2,300. 
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Southend.—The Electric Lighting Committee of the Town 
Council have a free-and-easy style of doing things. As far back as 
May, 1896, the Committee obtained a report from Prof. A. B. W. 
Kennedy recommending the erection of electricity supply works, 
and the Council are now advised to carry out this recommendation. 
The matter will come up for discussion at next week’s meeting of 
the Council. The date of the Southend Provisional Order is 1891. 

Stafford.—The salary of the chief electrical engineer (Mr. J. S. 
Highfield) has been increased from £140 to £160 per annum. 

Sunderland.—The report of the special Tramways Committee, 
recommending the Town Council to appoint a deputation to visit 
various towns where electric or other mechanical power is in use 
on tramways, has been referred back for reconsideration. The 
Town Council have decided to apply for sanction to borrow £1,900 
for arc lamps and lamp columns for street lighting. 

Telephone Trunk Wires.—Leatherhead (Surrey) has been 
added to the towns connected by the Post Office telephone trunk 
line communication. | | 

Torquay.— Eighty-six applications were received for the post of 
borough electrical engineer, and cf this number the Electric 
Lighting Committee selected three, of whom two were Mr. Story 
(who is at present superintending the erection of the works on 
behalf of the consulting engineer, Mr. W. H. Trentham), and Mr. 
W. Barclay (now engaged with Mr. T. L. Harding, a local electrical 
engineer). 

Ventnor.—A scheme has been projected for providing a series 
of lifts or tramways, worked by electricity, from the Esplanade at 
Ventnor to the railway station and to the top of the Downs. At 
the last meeting of the District Council Mr. Ernest Wetherick gave 
an outline of the scheme, and a resolution was unanimously adopted 
expressing approval of the project. The marvel is that some such 
scheme has not long since been adopted. It would add immensely 
to the popularity of this pretty seaside resort. | 

Weston-super-Mare.—-Mr. W. C. Hawtayne has prepared his 
report on the electric lighting question for the District Council, 
which will probably be discussed at the next sitting. 

Wolverhampton.— On the recommendation of the Lighting 
Committee the Town Council have adopted/a revised scale of charges 
for electric current, viz., 6d. per unit for maximum daily demand 
of two hours, and 3d. per unit after. 

Wolstanton.—The Parish Council have sanctioned a proposed 
application for а Provisional Order for this district by the Burslem 

own Council. 

Wormit (Dundee).—There is talk of lighting this village elec- 
trically. Mr. A. Stewart, who is an advocate of progress, is 
intereating himself in the movement. 


PATENT RECORD. 


SE peste 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mn. J.C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained, 


APPLICATIONS FOR PATENTS. 


Norz.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicaters of inventions, or 
where complets specifications accompanies application an asterisk is sufixed. 


August 30, 1897. 
19,955. C. BanrENsTEIN. London. Improvements in and relating to 
sleeves or sockets chiefly designed for simultaneously connecting 
globes, reflectors and the like to electrical incandescent lamps. 


August 31, 1897. 


19,959. Н. Maxiw. London. Process and apparatus for electro-thermally 
treating materiala. 
20,005. A. Casey. London. Improvements in electric light arc lamps. 
September 1, 1897. 
20,092. Т. W. ALLAN and A. G. ApaMsow, Glasgow. Improvements in 
electric lumps for use in mines and for other purposes. 
TEN September 2, 1897. 
20,166. J. Mann. Newcastle-on-Tyne. Improved indicating apparatus 


for electric lamps. "e 

20,174. L. E. Woop, T. B. Davis and A. Mawson. Birmingham. Improve- 
ments in incandescent gas, electrie light and oil lamps, hanging 
Fendants and brackets for advertising purposes. 

September 3, 1897. 

R. Burn, A. C. Brown and L. G. Tate. London. Improvements 
in electrical apparatus for signalling to or from a railway train or 
locomotive. 

W. A. Matson and S. R. Matson, Sheffield. Improvements in 
electric high and low-tension fuse heads for blasting purposes. 

20,316, G. C. Dvwoxr. Liverpool. Improvements in electric fire engines 

(G. W. Cox and E. E. Smull, United States). 


20,234. 


20,263. 


20,517. C. L. Rosgexgvist. London. 
dynamo electric machinery. 

A. E. Salt. London. Improvements in electric light fittings. 

September 4, 1897. 

А. A. C. Swinton. London. Improvements in telegraphy. 

M. R. von Legon. London. An improved arrangement for 
strengthening electric currents.* 

Р. R. Bronptot. London. An improved electric meter for 
alternating and continuous currents. 

September 6, 1897. 

А. E. McKEcHNiE. London. Improvements in cells for batteries 
and connections therefor. 

C. JUNGE. London. Improvements in and relating to telephones. 
(C. Kraft, C. Huber and I. J. Exuer, Roumania.)* 

L. E. WALKINS and G. M. Jewett. London. Improvements in 
current conducting rails for electric railway systems. 

Р. JENSEN. London. An electric igniter for internal combustion 
engines, (C. White and A. White, United States.) 

September 7, 1897. 

W. E. Heys. Manchester. Improvements in and connected with 

. the electrode position of copper and other metals on rotary 
cathodes. (The Electrical Copper Company (Limited), France.)“ 

C. S. BRADLEY. Manchester. Improvements in and connected 
with the transmission of energy by alternating currents.* 

THE British THoMsoN-HousroN Company (LruiTED). London. 
Improvements in surface contact electric railway systems and 
in apparatus for use therewith. (W. B. Potter, United States.)“ 

THE British THomson-Houston Company (LiurrED). London. 
Improvements in and relating to surface electric railway systema. 
(W. B. Potter, United States.)“ 

THE British THOMSON-Hovuston Company (LiurrED) London. 
Improvements in surface contact electric railway systems. (W. 
B. Potter, United States.)* 

THe British THomson-Hovuston Company (ЇЛМїТЕр). London. 
Improvements in and relating to closed conduit or surface contact 
electric railways. (W. B. Potter, United States.)* 

20,500 Tug British THomson-Houston Company (LiurrED) London. 


Improvements in and relating to surface contact electric rail ways. 
(L. H. Parker, United States.)* 


Improvements in or relating to 
20,525. 


20,334. 
20,594. 
20,398. 


20,428. 
20,444. 
20,449. 
20,455. 


20,486. 


20,493. 
20,496. 


20,497. 
20,498. 


20,499. 


20,501. Тнк Ввгизн THomson-Houston Company (LIMITED). London. 
Improvements in and relating to surface contact or closed conduit 
electric railways. (W. B. Potter, United States.)“ 

20,502. THE British THomson-Hovuston Company (Limiten). London. 
Improvements in and connected with surface-contact railway 
systems and in upparatus for use therewith. (W. B. Potter, 
United States.)“ 

20,503. THe British THomson-Houston Company (Limran. London. 


Improvements in surface contact or closed conduit electric railway 
systems, (W. B. Potter, United States.)* 


SPECIFICATIONS PUBLISHED. 
E iE Specifications can now be obtained at the uniform price of 
eao 


1896. 
15,006. Amans. Phonographs. 
18,046. BRoPHY and ANDREWS. Electric accumulatora or secondary 
batteries. 


21,668. SMENS Bros. AND Co. (LiwrreD) (Siemens and Halske). Cen- 
trifugal contact apparatus for effecting the connection of the 
armature windings of rotary phase electro-motors on the attain- 
ment of a certain speed. 

22,515. BARR and PHILLIPS. Telegraph cables and their connections. 


22,505. Нил. Means for controlling and effecting combinations in the stops 
of electro-pneumatic organs. . 


22,584. Вуха. Wall sockets for electric lighting and like fittings. 

22,595. New. Electric accumulators. 

22,600. Scorr. Method of, and means for electrically connecting railway 
rails. 


22,796. STIKEMAN and WILSON. Electrical indicators. 
22,947. Gomgss. Electrical joint. 
26,246. CIE DE L'INDUSTRIE ELECTRIQUE. Trolley mechanism for electric 


tramways. (Date applied for under International Convention, 
May 16, 1896.) 
1897. 


12,549. Masert. Plates for accumulators, 

12,714. SCHNEIDER. Insulating and carrying frame for accumulator 
electrodes. 

15,503. Imray. (The General Incandescent Fire Light Company, Limited). 
Electric arc lamps. 


16,054. THe British THoMsoN-Houston Company, Lrurrgp. (Macdonald). 
Electric controllers. 


16,304. Gover and PRO TOR. Electrical tumbler switches. 

16,561. JuNcNEI, Accumulator plates for secondary batteries. 

16,562. JuNaNER. Electrodes of electric accumulators. ; 
16,942. BERTOLUs. Electric furnace for the application of polyphase cur- 


rents in processes of fusion or decomposition by means of the 
voltaic arc, 
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NEW COMPANIES, STATUTORY RETURNS, &c. 


— ed 


HEATH, TIZZARD AND CO. (LIMITED).—This Company was registered 
on Sept. 11, with a capital of £2,000 in £1 shares, to acquire and take 
over as а going concern the business of electrical engineers now carried on 
by George Heath and John Tizzard at Hanley, Staffs., and to carry on the 
business of electrical and mechanical engineers, dealers in and manu- 
facturers of steam engines and electrical machinery, plant, &c. The first 
subscribers, with one share each, are: G. T. Heath (engineer), J. Tizzard 
(electrical engineer), R. Pepper (electrician), W. Mellor, A. Heath, F. 
Bedson and F. W. Harris. The first Directors are: George T. Heath 
(Chairman), John Tizzard and Richard Pepper. 


BRITISH THOMSON-HOUSTON (LIMITED).—The annual return to 
Aug. 10 has been filed. The capital is £240,000, divided into 20,000 “A” 
and 4,0С0 * B" shares of £10 each. The whole of these have been taken 
up, and 3,469 “А” and 4,000 “ В” shares have been issued as fully paid. 
The full amount has been called on 531 “ A” and £5 per share on 16,000 
" B" shares, 

CROMPTON AND CO. (LIMITED).—The annual return to Aug. 5 has 
been filed. "The nominal capital is £280,000, divided into 26,000 Ordinary 
and 30,000 Preference shares, all of £5 each. 5,928 Ordinary and 28,180 
Preference have been taken up, and 4,000 of the former have been issued 
as fully paid. The full amount has been called on the Preference shares, 
and £1 per share on the remaining Ordinary. 


EDISON AND SWAN UNITED ELECTRIC LIGHT COMPANY (LIMITED).— 
The annual return to Aug. 17th has been filed. The capital is £1,000,000, 
divided into 150, 000 A" and 50,000 “ В” shares of £5 each. 99,261 A 
£5 paid, 17,139 “А” fully paid, and 23,564 “В” fully paid shares have been 
taken up, and they have been issued with £501,298 considered as paid. 
10s. per share has been called on 89, 261 A shares. 


NEW FOWLER-LANCASTER (LIMITBD).—The statutory return to Aug. 
Oth has been filed. The capital is £100,000 in £1 shares, of which 18,468 
have been subscribed for. The full amount has been called on 16,664, and 
5s. per share on 1,804. 


ee M 


CITY NOTES. 


— — 


MEMORANDA.—-Bank rate 2 per cent. (since May 13, 1897). Price of silver 
25{4. per oz. (Sept. 16). Consols (23 per cent.) 1118—1114 for money, 
1119—1118 for account; 24 per cent. 104—104} (Sept. 16). Stock 
Exchange Settling Days ; Consols, Oct. 4: Stocks and Shares Continuation 
Days, Sept. 28 and Oct. 12; Ticket Days, Sept. 29 and Oct. 15; Pay Days, 
Sept. 50 and Oct. 14 ; Mining Share Carry-over Days, Sept. 27 and Oct. 11. 


AUTOMATIC TELEPHONE COMPANY (LIMITED).—Notice is given that 
certificates for fully paid-up shares of 5s. each are now ready to be ex- 
changed against certificates, balance tickets and transfer receipts of the 
old syndicate (the Apostoloff Automatic 'Telephone Parent Syndicate, 
Limited). 

BABCOCK AND WILCOX (LIMITED).—A dividend at the rate of 20 per 
cent. per annum has been declared on the Ordinary shares of this Com- 
pany for the six months ended June 30, being at the same rate as last 
year. 


BRISTOL TRAMWAYS AND CARRIAGE COMPANY (LIMITED.)— The 
traffic receipts of this Company for the week ended Sept. 10 were 
£22,095. 158. 9d., against £2,588. 8s. 14. in the corresponding period of 
1896, an increase of £107. 7s. 8d. | 

CITY AND SOUTH LONDON RAILWAY.—The traffic returns of this 

railway for the week ended Sept. 12 were £879, against £835 in the corre- 
sponding week of 1896, an increase of £44. The total receipts for the 
half-year amount to £9,906, against £10,016 for the corresponding period 
of 1896, a decrease of £110. 
+ DIRECT SPANISH TELEGRAPH COMPANY (LIMITED).—The Directors 
of this Company have declared, in addition to the dividend at the rate of 
10 per cent. per annum on the Preference shares, an interim dividend at 
the rate of 4 per cent. (free of income tax) on the ordinary shares for the 
half-year to June 30 last, payable on October 1. 

DUBLIN UNITED TRAMWAYS COMPANY.—The Dublin Southern Tram- 
ways traffic receipts for the week ended Friday, Sept. 10, were £586. 16s., 
against £799. 17s. 11d. in the corresponding week last year, a decrease of 
£212. 114. 11d. The aggregate to date (9 weeks) £8,416. 3s., against 
£9,305. 8s. 3d. last year, a decrease to date of £890. бв. 54. 


ELMORE’S PATENT COPPER DEPOSITING COMPANY (LIMITED).— 
The report of the directors of this Company for the year to June 30 states 
that the business of the Company has not only been well maintained 
during the past year, but has improved on the turnover fur 1895-96. The 
accounts show that after keeping the plant, machinery, and buildings in 
thorough efficiency, and providing for contingencies, and after paying 
working expenses (except interest), the profit was £7,212, including £1,521 
brought forward. After paying interest, which was £779 more than last 
year, on borrowed capita]. there was a balance of £3,564 in hand. 
Reference is made to the large payments for interest on capital borrowed 
at high rates of interest. Extra capital was required for reinvestment in 
debentures in connection with the copper mine concession previously 
announced, The directors expect at the forthcoming general meeting to 
submit details of the scheme of amalgamation between this Company and 
Elmore’s Wire Manufacturing Company (Limited), and possibly with other 
companies, 

ISLE OF MAN TRAMWAYS AND ELECTRIC POWER COMPANY (LTD.). 
—An extraordinary general meeting of the shareholders of this Company 
was held at Douglas on Wednesday. The Directors were authorised to 
increase the existing Preference share capital of the Company by £25,000, 
and to create and issue as a separate share capital, under the Act authorising 
the construction of an electric tramway from Laxey to Ramsey, 50,000 
Five per Cent. Preference shares of £1 each and 50,000 Ordinary shares 
of £leach. The Chairman stated that the new line promised to bea pay- 
ing concern. 

LIVERPOOL OVERHEAD RAILWAY COMPANY.—The traffic receipts of 
this railway for the week ended 12th inst., amounted to £1,451. The 
amount for the corresponding week last year was £1,262. Increase £189. 


NATIONAL ELECTRIC SUPPLY COMPANY (LIMITED).—The adjourned 
ordinary general meeting of this Company was held at Preston on Monday. 
The directors’ report stated that the business for the year 1896 showed a 
steady increase, and that the position of the Company had been consider- 
ably strengthened during the past year, Since the ordinary general 
meeting in Feb. last, extraordinary general meetings had been held, and 
steps taken (in accordance with the special resolutions passed) to reduce 
the issued capital of the Company, by reducing.the nominal amount of the 
issued shares from £5 to £3. 12. 6d. per share. This reduction was 
sanctioned by the Court on Aug. 9 last. The total amount of capital 
reduced is £15,056. 5в., and the items written off amount to £15,058. 18s, 1d. 
The expenditure on capital account during the year was £3,640. The 
mains had been extended in various streets and a new feeder main had 
also been laid from the works, to meet the increasing demand in Winckley- 
square and neighbourhood. Thirty new arc lamps for street lighting had 
been erected, and the necessary connections made to the mains. The 
required capital had been raised by the issue of second debentures, at 4 
per cent. per annum. The gross profit for the year was £4,025. 78. 5d., an 
increase of £1,623. 14s. Ad. over the previous year. After paying deben- 
ture and bank interest, the directors recommend that the balance should 
be appropriated as follows: Depreciation on machinery, &c., and provision 
for bad and doubtful debts, £908. 15s. 11d.; reduction of preliminary 
expenses, £174. 17d. 11d.; and payment of a dividend of 2s. 6d. per share 
per annum on the Ordinary shares, for the year ended Dec. 51, 1896, 
£1,524. 18s. 7d.; leaving a balance of £500 to be carried forward. The 
plant and machinery had been maintained in a high state of efficiency, 
out of revenue, and were capable of furnishing a much larger output. 
In moving the adoption of this report the chairman (Mr. E. H. Booth) said 
that the position of the Company was now on a sound basis. He was 
sorry not to have recommended payment of an interim dividend for the 
half-year to June 30th, but the reduction of capital had taken rather a 
long time to complete, and the year had got so far advanced that it was 
thought best to wait until December. Next year, however, he hoped an 
interim dividend would be paid at the end of June. People were beginning 
to appreciate the electric light, and churches and public institutions were 
largely adopting it. The mains were being extended to Ashton, and it was 
intended to apply for powers to supply Fulwood. The motion was carried. 


STOCK EXOHANGE NOTICE.— Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant a 
quotation to £200,000 Four per Cent. Debenture Stock of the Edison and 
Swan United Electric Light Company (Limited). 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company's traffic receipts for the week ended Sept. 10 (after deducting 17 
per cent. of the gross receipts payable to the London Platin»-Brazilian 
Telegraph Company, Limited), were £2,440. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LIMITED).—Notice 
is given that the order of the High Court reducing the capital of the 
Company from £400,000 to £399,500 and the minute showing the par- 
ticulars of the altered capital of the Company have been duly registered. 


ELECTRICAL COMPANIES’ SHARE LIST. 


Present | AMOUNT | Last E ы чш кї РЕВ возна поза 
оу | DIVI- енк’ PRICE NT. DIVIDEND ров. ING WE 
AMOUNT.| SHARE. | DEND. NANE SEPT, 8. Sept. 15. | YIELDED "m ENDING SEPT. 11. 


ELECTRIC RAILWAYS лир TRAMWAYS. & s. d. Highest | Lowest 
£19,126 £10 8/0 | Central London Ordinary ................... ees 9 10} i 10 217 2 June and December 93 = 
143, 106 10 1/8 ро. [/ „— = 5 33 5 ei 217 8 " j E: Vs 

% Stock z, | City and Вошы London Railway Con. Огду, —-.. 60 68 es 68 215 2 | January and July - 673 66} 
8.419 £10 5% o. 5X Perpetual Prefer ene .... 151 15 153 1 4 6 " " f — 
£185,701 Btock 4% Do. 4% Perpetual Debenture e. 18 140 128 140 217 8 | May and November 140 > 
54,000 10 9/83 | Waterloo and City Ordinary (28 pad) 11} 10$ 11 2 2 8 | June and December 102 as 
45,000 10 8X | Liverpool Overhead Railway Ordinary = = =æ- .. 1} il 11 218 4 | February & August us = 

310,000 10 5 ро. 5% Freferenoes 222 16 16 16 1 07 8 x EK 
195,000 4 Do. 6% Dobent ure 110 118 110 112 811 5 | January and July “ - ~ 
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ELECTRICAL COMPANIES’ SHARE LIST. 


PREVIOUS Price RATE PER і BUSINESS рони 
Parsent| AMOUNT| Last NAME WREK's Price | Wednesday, | Сент. DIVIDEND DUE DURING WEEK 
ОР DIVI- * : š А ENDING SEPT. 11. 
AMOUNT. SHARE. | pz». SEPT. 8. Sept. 15. 2 
s. Highest | Lowest 
TELECRAPHS To Б 
2023,960] Stock | 14/0 | Anglo-American ...-......-—.— . 56 59 а uq шл [doo оса — E wer 
£3,088,020 —— rry Do ста eee te — тш тюз 08 "ез SAL 1111 ГЫ 111 * ә " " 11 118 
ё 038,020 tock 5 . erre ~. —— 3 фея жю ++ > bend = 
49,000 | 2100 4% "African Direct Telegraph (ЖОЙ уе ccc 100 10 * toi 317 3 | January and July — * 2 
£250,000 10 oe azon eiegrap OOP Pee Pee eee ee ee eee EEEE е9 — 15 
130,000} 10 | 30 Submarine 2.220520. „„ И un | Иб n | 410 4 | Маг, r Doge 15 158 
£15,000 100 5% |* Do r Cent. Debs, End Series, 1906) saad "LH i 3 S (6 8 | Ju awe, Oy Of Ф м 
10,000,000} $100 81 болан Cable Capital Stock ...... 180 18 i P 0.2 ., , 107 1071 
£400,000 | Stock 47 Do. 500 year 4 per Cent. Debenture Stock ..| 1034 107 07 108 3 5 8 Nb P tam Е E 
16,000 10 8/0 Cuba Submarine — r1l᷑':w «ö! eee ee ee eee 18] к. 18] E. Б 9 - Ў уап ; ugus р а 
—— — 1 
6,000 10 107 Do. Preference 10 per Cent. ....——— =» ^ Е : Е 4 811 | Apen and ое. E: I 
ИЕ | De tops Onn eee 19 1 6 1 | 41910 : = 
Y Ё per Cent. Саш ve ш | | i 1 3 
£50 di Do. 43 per Cent. Debentures . 103% 1005 Мо A ер - 4 1 : January and Jus =, — 101 10, 
60,710 £20 4 Direct United States лакад, 187... 10 : HE " "1 , Oct 1755 163 
"moo | ай | ex |." Do. 6 per Gent Salate reien 17} 135 үт ih |85 0 n " HE T 
e per Cent. Cumulative — 3 { 
81,902,610| Stock 8 * Do. 4 per Cent. Mort. Debenture Stock (red.) 129 13? 1380 135 219 6 | May and November — ; 1001 
280,0 £100 А Do. 5 рег Cent. Debentures, 1899... -.. 101 104 tol 104 117 9 FONT y AE че 1i DA. 
250,000 10 2/6 ү з-й СОНИ „=. онко ja cui ов im Em цаа sa t 18 7h * Xp E pro p ir * xd 
£820,000| Stock | 4 Do. 4 per Cent. Debenture Stock ..........| 123 131 129 13 i41 M LE «um r 2 
£35, 4100 5 * JA . €, (Austin. Gov. Sub.) Debs. 1900  .. 99. 103 9) 103 1 i uary y .. 4 i 
£120,300 100 5% Eastern S. African 5 p. Cent. Mor. Deb.,1900 .. 99 15 99 103 4 в Nebel di ША = * 
£890, 100 4 * Do. 4% Mo e Debentures,1909 ũ s.. 103. 108 а 209 4B pv & August f 
£200,000 £26 4 * Do. 4% Mauritius Sub. Debs. (regd.).......| 107% 1107 108% 11 ^ IR TAY Le Jus. ek. 114 10% 
180, 10 3/6 | Globe Telegraph and Trust . 1l] 12 14 1 $ 9 7 "Ар Y 1705 101 
180,042 10 6% Do. 6 per Cent. Preference „.........-...: i6} 171 16 ue 1413 А ril! July E * 
162,000 10 5/0 | Great Northern of Copenbagen ............ ~~ 304 — 27) 3d 374 TN January, — us d S 
£160,000 100 six pos З, per Cent. Debs., 1833 issue Series ‘В n на E^ s: 4 19 | Mey end NIB 65} vt 
17,000 25 16 e pes [ 
£100,000 100 6% London Platino-Brazilian 6 per Gent. Debs., 1901. 104 107 101 107 5 E : MEM E — к» r 
£100,000 160 40 —.— & European Tel. 4% Guar. Debs. (rot) 1942 . MI 1 ш m 11 А : c 3 April * d 8388 x? * 
11,839 8 1 u rs. ——ꝓͤ—ñ— t eee ee ee ² ũ.1. ·˙·˙* "i € 
ELS 6100 Cort. 10/0 | Submarine Cables Trust 2.2. ex 508. срп. 15 М0 1 ы! E E sues " 79 139 
5,609 10 6/0 ез сап eiegrap „4 ^ m С 66 АЙЫН rom vate мы 
£213,400 100 5% "West: a Roary Aem Debentures (red.) 102 105 103 ш: 414 4 | March & September э. - 
80 10 2/0 ast o MGPICS ..... 0m ms 0.0 оосо о os am am os ee *. л 
Б 100 ^ .. 4 per Cent. Debentures .. m se». =e se =e se 105 M 315 6 pages qu 2 2 
88,821 10 - "West India and Panama * * ^ ͤ ꝛihũ—b!n ꝶ——B:—nE᷑— D222 1 14 1 ve ay 103 19) 
84,563 10 / Do. 6 per Cent 1st Preference ....———..- 10 10} 10 10} Б 15 5 РА “ 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference ......—.... 8 9 8 ч 6 15 7 Р 44 ur 107 м 
£80,000 100 5% |" Do. брег Cent. Debentures, 1917 ......—.. 105 108 106 10 4 12 10 anuary ыкыс» 955 2 
64,256 15 8 Western and Brazilla s — 9 93 9 9 8 6 8 | May and Nove 2 = 
88,129 8/0 Do. Б per Cent. Preferred Ordinary eon 7 тА 1 í 465 7 " n 25 s 
83,129 7 1/6 Do. Deferred Ordinary .... qois 9? 91 2] 91 T zune d Dedipbes | "308 152 
£382,230 Stock 19/4 Do. 4 per Cent. уот Stock (r ed. ie 101 104 101 1 817 4 T. 
$1,163,000 000 7 Western Union 7% 1st Mort. (Building) bonds 1902 100 10 106 110 6 9 8 | Feb.,May,Aug., Nov. д ve 
162,290 £100 6 * Do. 6per Cent. Sterling Bonds (red.) 100 105 109 105 5 14 3 | March & September - 
TELEPHONES, 
44,000 £5 4/0 | Chili Telephone (fully paid) 22 q 8] 3} 8} 3t B $8 | Даа 25е " 2 
224,850 10 - 40 e e er avete ve Té vere ance a EL 4 Р 270 AC Eog 7 ES дына, NV a se > = 
Monte eo Telephone 6 per Cent. Preference .. dir еэ чә 
494,597 5 | 30 | National ....... азаны Jb. 5 6j 6f | 4 8 0 | February & August | б s 
15,000 10 €/0 Do. 6 per Cent. Cumulative 1st Prei 15 17 15 17 310 7 " T à Á 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. (fully pald) .. 15 17 15 17 810 7 " " 6h У 
119,234 5 2/6 Do. 6% Non-Cumulative 3rd Pref. (faliy gain) 6 6} 6 6} 8 16 1l н ad Dele 107 106} 
1,829,471 Stock 83% |* Do. Debenture Stock, 34% G 105 110 105. 110 8 8 9 2 ма сони өг ы x 
ны 1 oe Oriental -. 2 bi тените таза минени нена, к и jP "i - a : e and October.. 312 à 
n ve а 006606 tee 5 | BAL А | ОУ . - e 
£146,788 | Stock 5% Do. ö рег Cent. Debenture Stock (red.) WW аьа»! 200) "105 103 107 414 4 | Jane and December d: n 
: ELECTRICITY SUPPLY COMPANIES, 103 March de T 
£150,000 5 44% | Birmingham Electric Supply (fully paid) ...... | Магеп............ 2 A 
£50,000 5 T Do. r Fa 4 4 Coa aro ii i ap hus aiiud КНР А 4 951 3i 
40,000 £10 14/0 | City of London Electric Lighting (fully paid) . T H о} 17 18 8 60 8 | February & АШ 1711 175 
40,000 10 6% Do. 6% Cumulative Pref. (fully paid)..—.... 17 18 13) 185 e » —. 
402,000 | Stock | 5% |= Do. 5% Debenture Stock (red.) 2n. HA 3 12} 13 $ 4 4 | February & Augus 17, 124 
30,000 5 3/) | Charing Cross & Strand Electricity Supply Corp. 12 13} 6 6 3 6 8 64 6{ 
20,000 5 2/3 Do. 43 per Cent. Preference. 6 61 E January and July pc 2 
Ares un 38 ро. рег ‚бей: реки (К y. eo Тасы 10 10} 19 10} sil в Meech” — 101, 10} 
6. Chelsea Electricity Supply Ordinary ............ a Tien =i < 
£0,000 Stock 43% Do. E Debenture Stock (red.) ; e um чо HS 31) 8 | June and December 12 1213 
, — County of London & Brush Prov. Ord. (tu ly paid) 2 : * 15 so 
20,000 10 6/0 Do. 6% Cumulative Preferences 151 153 154 " 316 2 | March & September ol - 
111,000 | 5 T London Electric Supply Ordinary зэ en ma im as 18 14 18 h us X: de ч 
48,050 | 5 „+ Do. Preference cere TT 4 44 17 18 9 15 7 А ril and October 171 .- 
eee M e Metropolitan оошо Supply Ordinary ..— 4 " 5 1 17 | р * 164 16} 
2, Do. ssued at 2 prem. (fully paid) .......... / : и "n : 119 Se 
£229,000 | Stock | 4} Do. 44% Deb. Stock Kirst Mortgage... 1M8 122 15 1 r lu 
Me " 8,0 Мое ИШ Electric Ordinary .......... сонад ap / ч З * з 75 ^ : RR s к 
, T S ˙ mam ——² -ůͥm . Ya 16 1а Te * 9732 eb a 
£154,000 100 44% Royal Elec. Co., of Montreal 44% ist Mort. Debs. 104 16 101 106 4 6 T lude and резон t 178 161 
38 : ч St. James and Pall Mall Elec tric Ordinary ...... m 113 о 114 : р 3 run 1 c. — 
, 8/6 Do. 7 per Cent. Preference .... ; : A D * 105 101 
£50,000 Stock 4X |* Do. 4 per Cent. Debenture Stock (red. . 103 106 103 16 816 0 fuge ana 8 15] 154 
67,900 b 4/0 | Westminster Electric Supply (tally paid) 14} 153 l4} 15) 8 4 0 | March & Sep 
ELECTRIC MANUFACTURING, &o., COMPANIES. | 
88 | £3 18 Brush Mlectrical Engineering MATO —9 if Hu if i es e i" : 
i | 2 Do. ö per Cent. Pre on- Cumulative әл ав ё 1 de z ^ t { 
£125,000 Stock | 447 Do. 4} per Cent. Perpetual 3 Stock 103 107 103 107 | 4 4 H optin а . — | 1063 l4 
£76,770 | Stock | 47 |* Do. 2nd Debenture Stock (red.) 94 98 94 98 112 7 une ane Dees — — 
10,000 £10 р British Beer ша Ordinary Aisa ex ЧЕР da 6p os | - = | sa p 
20,000 10 га ро. % Cumula ive Preference . ........... =. “ = — 
200,000 1 » Castner- Kellner Alkali Co. (16s. paid) 1 ц 1 „С Ж — — ц - 
28,180 5 8/0 Crompton and Co., 7 per Cent. Cumulative Pref. 1} 2 14 2 | = — .. — 
£32,850 100 57 Do. БУ First Mortgage Debentures (red. ). 89 91 89 91 5 6 5 January and July .. - — 
ero | р 1/93 | Edison E Swan Unlted (“А ” Swan) (£3 paid)... 2 d 24 УН 6 i February & August * T 
E 2/9; D OO DALES ыза ка Кы pact 3.30 tfe XR wis à ATE 9 " , 15 ps 
£2)0,000 Stock 4 Do. T. ра BOOS ўе жакры: T 10 103 | 317 8 | June and December és "un 
110,000 £i lib | Eleotric Construction 1} 2 1} 2 5 0 0 | February & August z 1? 
82 | : 77 Do. 7 per Cent. Cumulative Pre. 21 a г ч | 4 0 [August. 8} 3, 
, 10/0 Elmore's Patent Copper Depositing m ==.. = =.. 1 l -- tt — - 
10,000 10 6/0 [W. T. Henley's Telegraph Works Ordinary .... — 15) 19} 181 19} 5 2 7 | February & August 19 zm 
3,000 10 7/0 Do. 7 рег Cent, Preference ............. 18 19 18 19 313 8 „ ” 13} — 
£50,000 Stock 44% Do. 44% Mortgage Debentare Stock (red. ae 100 114 10) 114 106 " " * * 
60,000 £10 5/0 India Rubber, Gutta Percha, Co., Work 21 22 21 22 411 0 21 211 
809,090 100 4% |+ Do. 47 First Mortgage Debentures (red.).. 105 103 105 108 | 814 9 | Marcn & September | T = 
87,350 19 12 Telegraph Construction and Maintenance A SC UN ATO 87 40 36 39 412 4 March and July. - 
£150,000 100 5% Do. б per Cent. Bonds (red.} 1899 102 105 102 105 415 3 | January and July - “+ 
£22,500 | £5 8/6 Willans and Robinson Ordinary.. 3 8} в si 81 4 0 0 | April and October.. e ~ 
£22,500 | £5 8/0 Do. 6% Cumulative Preference. Od ion uiid 7 7 7 317 5 " " e. X 
100,000 Stock 36/7 Do. 447 First Mort. Deb. Stock (fully pald) -| 105 107 100 108 | 4 4 1 May and November = 106 


* In calculating the yield on this security, allowance has been made for accrued Interest, but not for redemption, 
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BRUSH INDUCTOR ae? 
ALTERNATOR 


(MORDEY’S PATENT). 


DURABILITY GUARANTEED. 
NO MOVING COIL WHATEVER. 
HIGH EFFICIENCY, 


— LUNAN 


The Leading Machine on the \ ` — 
Continent. 
Large Orders in hand for English 
Stations. 


Y. : 


Send for Lists io— 


THE BRUSH ELECTRICAL ENGINEERING C0. Ltd. L ox, E. G. 


POCKET 
ACCUMULATORS. 


» 
"S 


— 


ELECTRIC ELECTRIC 
BICYCLE, and JEWELLERY, 
CARRIAGE BUTTONHOLE and 
LAMPS. 


HAND LAMPS. 


ARCHIBALD J. WRICHT, 


MANUFACTURER, 


918, , Upper St., Islingt St., Islington, London, N. 


l Eene LIGHT 


— E -ÞAMP PILLARS, 00880 X-RAY AY TUB ES. 
= * N. — eaRRIERS TUBES SHOWING I UR T DEGREES OF 
: АЧ: = | f &° 


ACTUAL MAKER, s of Fluorescent 
67, Ё ARRINGDON RO AD, and Ph Phosphorescont | Minerals, Salts, Crystals, 
ps “SCREENS, 


id \\ ARAGEN FOUNDRY, MERCURY PUMPS. „COILS, ACCUMULATORS, TRANSFORMERS, 
Ж (SLASGOW. 


Experimental and Scientific 6. 


J. WEEKS and CO., Р.В R. H. S. 


Patentees of tho '' Duplea" Upright Tubular 
HORTICULTURAL BUILDERS AND HOT- TATER APPARATUS 2 MANUFACTURERS 
o НЕЕ MAJESTY, Н. OF WALES 


PRINCE 
H.M. Admiralty and War Departments, Koyar Botanic and Horicultural Societies. 
Illustrated Catal „ Designs, Estimates and Testimonials, also lowest Wholesale 
and Re Retail Prices of Materials free on application to 
J. WEEKS asd 60., F. N. . g., eisen, LONDON, S.W. 
Telegrams: ‘ ! HORTULANUS LONDON.” Telephone No. 8728. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
 CONNEOTIONS.. 


aT TP 


* N „А : ` : * ^ pu " 
[TT IET : Lk n | / B ls . b 
"T *. P | Gy eras та — *. 
W. . 7/ b Maec у "oret pr I Ly \ M = — 
* — 7 | 2 j © ] \ =e sare 
dup ma LEM. : GA USH RMT A 
„= CABLE COMMUNICATIONS \ poo 
(Ans On »Looucas 
- OF THE Pi are a 
— WORLD. к, cd 


TH H 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN. 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
EL TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to эрип, Portugal, Gibraltar, Malta, Egypt, Aden, 
| and India. 
By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. | 
By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 
By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seycheiles, Mauritius, 
and Manila. „ß ie ee 
| Telegrams should be sent from the Oompany’s Stations— 
LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. | 
MANOHESTER—20, Brown Street. LIVERPOOL—KI13, Exchange Buildings. 
GLASGOW —5, ROYAL BANK PLACE. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, 8 Oandia, Rettimo, Canes, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, Corinth, Athens, бе halonia, Santa Maura, Tinos, Andros, Zea, and 
' o uree — 


This Company’s Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


ding Tel from Postal Stations С С V 22 th rds bel alled gratuitous! 
cares ould taken to mark Шеш LA- HBASTHRN 3 RS the e yen узу 
Books of Form: and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 


87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.O, By Order, GEORGE DRAPER, Secretary, 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL NIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES IN THE STRAITS SETTLE- 

MENTS, CHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
OALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY In the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


essages are accepted ai the Company's 
LONDON: 18, Old E Broad Street, E. O., 6 ar 8, Lime Street Square, and 
10 and 11, Mincing Lane, E. C. 

LIVERPOOL: African House, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. 

Where receipts are given gratis for the eh es made and whence messages are sent direct by Special Wire, and 

at any Postal Telegraph Office throughout the Kingdom, 
ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Via.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &., are forwarded post free on 
application to the Company’s Stations or Head Offices, 18, Old Broad Street, London, E.C. 
‚ ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., Б.О. 


BROWNING'S PRESERVATIVE ENAMEL PAINT, 


IN ANY COLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. For SHIPS, STEAMERS, YACHTS (inside or outside), ende gie d rae and Electric), 
and for ALL PURPOSES where a hard and washable surface is essential. Has stood years of rough w 
THE INDESTRUCTIBLE PAINT resists the action of acids and alkalies. Invaluable for Iron Structures, Boing, С Gas Tanks, &o 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TRMPEEATUER, йо, 
BROWNING’S PRESERVATIVE ANTI-FOULING GOMPOSITIONS. 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION Lier dag Wals.” 


Prevents decay and makes perfectly 8 Stone, Marble, Brick, Cement, Plaster, &c, The only solution used on OLEOPATRA’S NEEDLE 
which has been preserved by it 18 YEAR 18 YEARS. —— 


„ THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. . Telegraphic Address: '' WEATHERPROOF LONDON." 


EPPS'S COCOAINE. Duncan Wallet and Co., 


EXPORT PROVISION MERCHANTS, 


VN 30YvYu41 


: OLEOPATRAS NEEOLE ~ 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) Shippers of Wines, Spirits, Teas, Coffees, &0., in Bond. 
aoe, cho sot ak ety d nibs 4 6 pee up beans) of the natural Cocoa, 114, FENCHURCH STREET, LONDON, E. C. 
ing su t t )V li fo 

exéexs of oll leavitig for use a finaly flavotred. 41-87 С лач ва: Special Arrangements made for supply of Telegraph Stations d Cable Steamers abroad 
a product which, when prepared with boiling water, has the con- Messrs. D. W. & Co. een поро ОО oa eet get 
sistence of tea, of which it is по yw, with many, beneficially taking of several Companies, also to VARIOUS STATIONS of the EASTERN, EASTERN 
the place. Its active principle being a gentle nerve stímul: int, AND SOUTH AFRICAN, and EASTERN EXTENSION, AUSTRALASIA, AND 
supplies the needed energy without un duly exciting the system,— CHINA TELEGRAPH COMPANIES, and are prepared to execute orders on specially 
Sold only in labelled Tins, favourable terms on shortest notice. Telephone No. 502 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs, SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 
LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN & CO., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAYIGATION CO., and other large Fleets of Steam and Sailing Vessels, Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, "$5" GARFORD ST, LONDON, E. 


" ' ‘PELEGRAPHIC ADDRESS: "KIRKALDY LONDON." 
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THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Lown, «= 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


— ————— Q6 6-99 0000000 


The above Companies, by means of Cables along the East and West Ooasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs:— 


SOUTH APRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA, 
BAGAMOYO. DAR-ES-SALAAM,’ 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM, 
LAGOS 2 б 

° S. THOME, WHYDAH. 
BRASS, LOANDA. 
BONNY. BENGUELLA. GERMAN. 
CAPE COAST CASTLE, MOSSAMEDES, CAMEROONS: 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 60, Old Broad Street, . O. 
By order 
H. E. PLANK, Seorstary, GEORGE DRAPER, Secretary, I. ОАМВВООЕ, Seoreary, 


Amon Deor mtmemarm Company, ·Еавтиви акр кз» Arnicam Тагвеварв Wast Arnioan Гагвемари Courant. 
Aran. 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Lo. 
THE WESTERN « BRAZILIAN TELEGRAPH C0., In. 


TER above Companies conneot the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Оо, Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN сап be sent at the following Charges per word :— 


Madeira „_ 2. Y —L— om 
Oape Verde Islands—8t. Vincent 
T » Bt. Iago — — — = 
Brazil—Pernambuco — .-  _ om œ= 
й All other Stations = = 
Uruguay—All Stations - = 


Argentine Republic—All Stations —— 
Paraguay—All Stations ^... .—- 2 — 
Bolivia—All Stations - — 
Ohili— All Stations bal. 


Peru— All Stations ‘is nat - 8 5 — 
000000 


Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked Via Eastern.” 


By ORDER, 
RIOHABD OOLLETT, Secretary, 
Ввахплан Вовмавіни а евАрн Oo., Winonzerzg Hover, Огр Broan STRENT. 
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THE LEADING ATLANTIC CABLE COMPANY. с л 


BRITISH COLUMBIA ^ 


ATLANTIS OCEAN 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGSAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST hELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The ‹* COMMERCIAL'S ” THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Pacific Railway Telegraphe 
for all important places In Canada, from the Atlantic to the Pacific; the ONLY COMPANY having Lines in British Columbla. The '* COMMERCIAL” Company's 
Cables landing in New York City and near Boston connect with its OWN SYSTEM of Land Lines, reaching all parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION * VIA COMMERCIAL," on use THE company’s GLOBE TRADE MARE FORMS. 
— f E EET VU 2ͥũ RE EEUU CDU. 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, Е.С. FREDK. WARD, MANAGER IN ENGLAND, 
BARING BROTHERS & co., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. ` 


HEAD OFFIOE: . 253, BROADWAY, NEW YORK, U.S.A. | 
JOHN W. MACKAY, PRESIDENT, GEO. G. WARD, VIcE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, бесветант. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


Ihe LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES, 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS In MEXIOO and CENTRAL and SOUTH AMERIOA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS In the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


„Nia Western Union.“ „thou cm i nn mitted 


The Offices of the Com 
in Gre Britain oc? 252, GRESRAM HOUSE, OLD BROAD STREET, LONDON, k. o. 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, Е.С 2, NORTHUMBERLAND AVENUE, LONDON, W.C 1, PANMURE STREET, D 
©. , ; , W.C. í , DUNDEE. 
I ROYAL EXCHANGE, LON DONEC A5, EXCHANGE BUILDINGS, LIVERPOOL. 106, GEORGE STREET, EDINBURGH. 
NGHAM A BT ED ON N, E.C. BACKHALL CHAMBERS, BALDWIN BT., BRISTOL. | EXCHANGE BUILDINGS, 1 EITB. 
LONDON, Wo ОВЕ, ARUNDEL ST., STRAND, | 29, GORDON STREET, GLASGOW. 7, ROYAL EXCHANGE, BANK ST., MANCHESTER. 
W. &. 10, FORSTER SQUARE, BRADFORD, 1, SIDE, NEWCASTLE-ON-TYNE. 
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TELEPHONE No. 15, 007. TELEGRAMS: “INDICES LONDON.” 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1880) 


Eteotrical Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 
OUNTY BOROUGH OF SOUTHAMPTON ELEC- 


TRICITY SUPPLY. 


CONTRACT No. 4. 
The CORPORATION of SOUTHAMPTON invite TENDERS for the SUPPLY and 
ERECTION of: 
Section A.—ENGINES and ALTERNATORS, MOTOR ALTERNATOR, 
RECTIFIERS, HIGH TENSION SWITCHBOARDS, 
Section B. CENGINES and CONTINUOUS-CURRENT GENERATORS, 
BALANCING and VOLT-RAISING TRANSFORMERS, 
LOW-TENSION SWITCHBOARDS. 
Section C.—BATTERY OF ACCUMULATORS and ACCESSORIES. 


Specifications and Forms of Tender can be obtained on and after the 27th Septem- 
ber, 1897, at the Municipal Offices, Southampton, or at the Offices of the Engineers, 
Messrs. Kincaid, Waller and Manville, 29, Great George-street, Westminster, on 
payment of a fee of £3. 23., which sum will be returned on receipt of a bona fide 

ender. The Contractor will be required to pay not less than the minimum standard 
rate of wages for the time being in each branch of the trade. 

Contractors may Tender for any one of the Sections or the three Sections com- 
plete, but the Corporation will not consider any Tender for^a part of a Section only. 

The Corporation do not bind themselves to accept the lowest от any Tender, and 
the Contractor whoge Tender is accepted shall enter into a formal Agreement under 
seal with sufficient sureties for the due fulfilment of his Contract. 

Sealed Tenders, endorsed Electricity Supply Contract No. 4," must be sent to 
me at or before 2 p.m. on MONDAY, the 18th October, 1897. 

GEORGE B. NALDER, Town Clerk. 

Municipal Offices, Southampton, 


September, 1897. 


COUNTY BOROUGH OF SALFORD. 


The ELECTRIC LIGHT COMMITTEE of the SALFORD CORPORATION are 
prepared to receive TENDERS for the following :— 
No. 1.—HIGH TENSION and LOW TENSION CABLE. 
No. 2.—MOTOR GENERATOR. 
No. 3.—8WITCHBOARD. 
No. 4. —ACCUMULATORS. 
Specifications and any further information may be obtained from the Electrical 
кише, Walness-road, Broughton. | 
ed Tenders endorsed, addressed to the Chairman of the Electric Light Com- 
mittee, to be delivered at my Office on or before 10 a.m. on FRIDAY, the 1st October, 
1897. By order, 
SAML. BROWN, Town Clerk. 


Town Hall, Salford, September 21st, 1897. 


(GLASGOW CORPORATION TRAMWAYS. 


ELECTRIC TRACTION. 


The CORPORATION of GLASGOW are prepared to receive TENDERS for the 
ELECTRICAL EQUIPMENT of the SPRINGBURN and MITCHELL STRERT 
ROUTE. „ with Form of Tender and Plan of Route, can be obtained 
on application to Mr. John Young, General апара, 88, Renfield-street, Glasgow. 

nding offerers must remit to the General ager the sum of £10, by Bank 
Draft, payable to Glasgow Corporation Tramways, and this sum will be returned to 
them on receipt of a bona fide Tender, together with the Plan of route. 

Sealed Tenders, marked “ драп апа Mitchell-street Route, Tender for 
Electrical Equipment,” to be lodged with the Subscriber, not later than 10 a.m. on 
WEDNESDAY, 20th October next. . 

The Corporation do not bind themselves to accept the lowest or any Tender. 


J. D. MARWICK, Town Clerk. 
City Chambers, Glasgow, 21st September, 1897. 


DOULTON &. 


MANUFACTURERS OF 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


Pottery for Electrical Purposes. 


D EF VP AP ЛУ ЛУ V A "PF «P VF P "PT ав 


LAMBETH, LONDON, S.E. 


| Telephony) He 


2 Gold Medals. 


— 


‘Manufacturer of 


STANLEY 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. —— 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Telegrams, *' Turnstile London." Telephone, 651 


TENDERS INVITED. 
BOROUGH OF PLYMOUTH 


The PLYMOUTH CORPORATION is pre to receive TENDERS for the 
undermentioned ENGINEERING WORKS, in connection with the Tramways of the 
Borough, viz. :— 

Contract No. 10. -OVERHEAD TROLLEY LINE, POSTS, BRACKETS, &c. 
Contract No. 11. —-TRAMCABRS, TRUCKS, MOTORS, TROLLEY ARMS, &c. 
„ may tender for either of the Contracts but not for a part of any 

ontract. 

Copies of the Conditions, Specifications, and Forms of Tender, bound up together, 
may be obtained from the undersigned on the deposit of Two Guineas for each copy, 
which will be returned on receipt of a bona fide Tender upon the prescribed form, 
and within the stated time. 

: дош a Contractor withdraw his Tender the amount of his. deposit will be 
orfeited. 

A copy of the Drawing of Posts will be sent to those wishing to tender for 
Contract No. 10. 

Sealed Tenders, endorsed Engineering Contract No. ——,” must be delivered 
185 Ч . Н. Ellis, Esq., Town Clerk, Plymouth, not later than the ind day of OCTOBER, 

The Corporation does not bind itself to accept the lowest or any Tender. 

The acceptance of any Tender will be subject to the Contractor paying the 
standard rate of wages obtaining in the district where the work may be carried on. 

JOHN H RIDER, Borough Electrical Engineer. 

East-street, Plymouth, September 6th, 1897. 


CITY O F WAKEFIELD. 


The CORPORATION of the CITY of WAKEFIELD are pre red to receive 
TENDERS for the ELECTRIC LIGHT WIRING of the Town Ha 

Plans can be inspected and соріев of the Specification and Conditions of Contract 
can be obtained at the Town Clerk's Office on payment of a deposit of 10s., which 
will be returned on receipt of a bona fide Tender. 

Tenders are required to be sent under cover addressed to the Town Clerk, Wake- 
field, and marked Tender for Electric Wiring," on or before SATURDAY, the 
2nd day of October, 1897. | 

The Corporation do not bind themselves to accept the lowest ог any Tender. 


CHAS. JAS. HUDSON, Town Clerk. 
Town Hall, Wakefield, 
18th September, 1897. 


APPOINTMENTS VACANT. 


CEYLON. 


INSTRUCTOR IN ELECTRICAL ENGINEERING AND 
TELEGRAPHY FOR THE TECHNICAL COLLEGE. 


A GENTLEMAN is REQUIRED to take charge, under the Superintendent of the 

College, of the Deparment of Electrical Engineering апа Telegraphy (including 

be required to teach classes in these subjects, and he will have 

an assistant. The principal work of his department will be training telegraph and 
telephone operators for the Government Postal and Railway Departments. 

Engegement in the first instance for three years. 

Salary—Rs.4,200 per annum (the present rate of exchange is about 18, 3d.). 

QUALIFICATIONS. 

1. Candidates must have passed creditably a two years'course at а Technical 
College in Mechanical and Electrical Engineering and Chemistry. 

9. Must have served two years in the workshops and one year in the drawing 
office of а good electrical engineering firm. 

8. Must have а practical knowledge of telegraphy and мерпопу- 

4. Must have been teaching for not less than one year some of the subjects com- 
prised in a college course of mechanical or electrical or telegraphic engineering. 

Б. Age must be from 25 to 80 years. 

Free first-class passages for himself and family (if any), not exceeding five in all, 
out and home again on satisfactory termination of engagement. 

Applications, stating age and experience, and accompanied by copies of testi- 
monials (not originals), with the names and addresses of references of whom inquiry 
may be made, will be received by the CROWN AGENTS FOR THE COLONIES, Downing- 
ahs S up to 18th DER: rd "— ize 

e Crown Agents possess no er particulars respecting appointment, 
and cannot, therefore, undertake to answer inquiries. 


OUNTY BOROUGH OF BURNLEY. 


The ELECTRIC LIGHTING COMMITTEE are prepared to receive applications 
for the APPOINTMENT of ASSISTANT ELECTRICAL ENGINEER and NAGER, 
who must be capable of taking charge of the Electric Lighting Station, and of Acting 
аз General Assistant. 

Applicants should be good Draughtsmen, and be competent t» test Mains, 
Meters, &c. 

Salary, £2 per week. 

Applications endorsed Assistant Engineer," stating age and previous experience, 
together with copies of not more than three recent testimonials, to be forwarded to 
the Electrical Engineer (Mr. ҮҮ. R. Wright) at the Electric Lighting Station, Burnley, 
not later than 10 a.m. on TUESDAY, Oct. oth, 1897. 

WM. Т. FULLALOVE, Town Clerk. 

Town Hall, Burnley, 20th Sept., 1897. 


HU CORPORATION ELECTRIC LIGHT WORKS. 


TO I"MPHROVERS. 
The ELECTRIC LIGHTING COMMITTEE of the Hull Corporation have а 
VACANCY for an IMPROVER in their Works for a od of two years. 
Information as to necessary qualifications, premium, &c., can be obtained on 
application at my office, and applications are to be addressed to the Chairman of 
e Eleotric ting Committee and delivered at the Town Clerk's Office, Town 
Hall, Hull, not later than THURSDAY, the 7th October, 1897. 


By order 
Dagger-lane, Hull, A. 8. BARNARD, City Electrical Engineer. 
September 17th, 1897. 


0 


хх. 


— - = 
— 


К Wick ELECTRIC LIGHT PROVISIONAL ORDER. 


The KESWICK URBAN DISTRICT COUNCIL are prepared to receive OFFERS 
for either the LEASE or PURCHASE of their PROVISIONAL ORDER. Applica- 
tions to be made in writing, addressed to me. 

R. BROATCH, Clerk. 


Council Offices, Keswick, 8th September, 1897. 


CHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in “ THE ELEC- 
TRICIAN " at the following low rates : 

Three Lines and Under an A" 1s. 6d. 


Per Line After ves es ded .. 6d 
Nine Words to the Line. 


Qash must accompany all orders for advertisements inserted at these rates, 
or, if inserted, they will be charged at scale rate. 


SITUATIONS VACANT AND WANTED, &c. 
UBMARINE CABLE FOREMEN.—WANTED, two ex- 


perienced Suomarine Cable Foremen for service on Cable Steamers in the Far 
East. Must be young and active. beral terms of pay and furlough.—Apply by 
letter in first ingtance, with testimonials, to MANAGER, Eastern Extension, Austra- 
lasia and | China Telegraph Company, Winchester House. Old Broad-street, Е.С. 
HE RIVIERA ELECTRIC SUPPLY COMPANY has a 
VACANCY for a premium PUPIL. Electric Light and Transmission of Power, 
Alternating and Continuous Current, Tramway, Contracting and Installing Work. 
Theoretical instruction if required. —'' BORDIGHERA, ITALY.’ 


( 'OMPETENT HAND WANTED, for General Telephone 


Work, Overhead Wiring, &c.—Apply at once, before 10 o'clock, to GEO. 
STEGMANN, 69, St. Joha‘s-hill, Clapham Junction. 


[ELECTRICIAN REQUIRED, to take charge of arc and 


incandescent installation, together with gas engine of about 100 H.P.—Apply 
stating аде, references and wages required, to 2,017, Electrician Office, Salisbury- 
court, Fleet.street, E.C. 


| EN GINEER (experienced) WANTED at once to take charge 


of 200-lght electric installation with accumulators, also portable engine, 
and drive an oll launch; able to do repairs to same. APP. stating all particulars 
and wages reqnired, to AGENT, Branksea Island, Poole, Dorset. 


MPROVERS WANTED, at our New Works, Chingford, 
with technical college training, if without experience must give time.—Apply 
personally, GILBERT'S ARC LAMP Co., LTD., 85, High-street, Kensington. 


ACANCIES occur in Larne Electricity Works for an 


IMPROVER and a PUPIL. — Apply to М. С. SMYTH (Manager), Larne, 
Co. Antrim. 


V ACANCIES for one or two premium PUPILS in leading 

Electrical and Telegraph Manufacturing Firm, near London.— For terms, &c. 
address '' V. P. Р.," Electrician. Office, Salisbury-court, Fleet-street, E.C. 

LECTRICAL ENGINEER will shortly be open to EN- 


GAGEMENT with firm of good standing. Eight years’ experience in estimat- 
ing, erecting and working of Central Station and Isolated Plants. Knowing several 
languages, would be willing to go abroad.— Apply 2603, Electrician Office, Salisbury- 
court, Fleet-street, E.C. 


ITUATION WANTED at once by Strong Lad, as stationary 
Engineman’s ASSISTANT or STOKER, near to Acton preferred.—Apply 
“ R. B., 8, Leamington-terrace, Acton. 


HOLDEN-D'ARSONVAL 


GALVANOMETER 


c As supplied in considerable 
L^. numbers to the 
| UNIVERSITY COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


— — 
Sensitive. 
pem Dead Beat. 
| : — — 
UNAFFECTED BY VIBRATION. 
26 10 0. £85 0 0 £4 о о. 


RNA ент и бщ эщ; — — vův— Y 


J. PITKIN, s Lion St., CLERKENWELL, E.C. 


ХА | 4 
2. 


Manufacturer of 
ELEOTRIOAL AND PHYSIOAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON. 
CATALOGUE FREE 


44, 


THE ELECTRICIAN, SEPTEMBER 24, 1897. 


TECHNICAL CLASS ES. 
DEPARTMENT OF SCIENCE AND ABT. 
_ ROYAL COLLEGE OF SCIENCE FOR IRELAND, 


The SESSION 1897-98 commences on TUESDAY, OCTOBER 5th. 

Diplomas of Associateship are given in the Faculties of Manufactures (Chemical) ; 
an neering ; Mining: Applied Physics (for Electrical Engineers, &c.); and Natural 

ence. 

Two Royal Scholarships are competed for at the end of the first year, giving Free 
Admission to all the Courses for the two following years, and an ailowance of £50 
per annum. 

The Courses of Chemistry, Physics, Botany, Zoology, Geology, and Mineralogy 

ualify for the Examinations at the Royal University (Ireland) and elsewhere ; 
ooo are granted to Medical, Pharmaceutical and other Students for Special 
urses. 

The Chemical, Physical, Botanical, Geological and Mineralogical Laboratories open 
for Practical Work. 

All Classes are open to Ladies. 


PROFESSORS : 
Chairs :— 

Mining and Mineralogy .................. J. P. O'Reilly, C. E., M. R. L. A. 
Physics. W. F. Barrett, F. R. S. K., I. R. I. A. 
chemistry .. W. N. Hartley, F. R. B., F. C. 8., F. R. S. k. 

J) 8 A. C. Haddon, М.А. II. R. I. A., F.Z.8. 
Botany ә... T. Johnson, P. Sc., F. L. 8., M. R. I. A. 
, ß oo Grenville A. J. Cole, M. R. I. A., F. G. . 


Applied Mathematics and Mechanism... W. McFadden Orr, М.А. 
Descriptive Geometry and Engineering .. James Lyon, M. A. 
Fees for Associates from £12 to £22 per Session, according to the Faculty and year. 
Non- Associate Fees- Lectures, £2 per Course (except Mathematics), Laboratory Fees 
from £2 upwards. 
Directorles of the College, giving all information, can be had on application, 
personally or by letter. 
NoTE.—The Eutrance Examination for Intending Associates will be held on the 
First day of the Session. Subjecte—Mathematics and Elementary Practical Geometry. 
COL. G. T. PLUNKETT (late R.E.), Royal College of Science 
Ireland, Stephen's-green, East Dublin. 


—— 


UNIVERSITY COLLEGE, LONDON. 


ENGINEERING AND ARCHITECTURAL DEPARTMENT, 
Assisted by Technica] Education Board of London County Council and by the 
Carpenters' Company. 
SESSION 1897-8. 

THE COURSES OF INSTRUCTION IN MECHANICAL, CIVIL AND BELEC- 
TRICAL ENGINEERING AND ARCHITECTURE commence on OCTOBER 5th. 
They are arranged to cover periods of two and three years. 

Particulars of the Courses, of Entrance Scholarshi of the Matriculation 
Examination, and of the Fees, may be obtained from the Secretary. 

PROFESSORS :— 


Mechanical Engineering ...... T. Hudson Beare, M.I.C.E. 
Electrical Engineering ........ J. A. Fleming, F. R. 8. 

Civil Engineering ............ L. F. Vernon Harcourt, M.I.C.E. 
Architecture... ss . T. Roger Smith, F. R. I. B. A. 
FDF 8 G. Carey Foster, F. R. S. 

Chemistry ........... ........ Ramsay, F. R. S. 

Applied Mathematics ........ K. Pearson, F. R. S. 

Economic Geology ............ T. G. Bonney, F. R. S. 
Mathematies.................. M. J. M. , F.R.8. 


The new wing of the College, opened by H.R.H. the Duke of Connaught in May, 
1893, contains spacious mechanical and electrical engineering laboratories, work. 
shops, drawing office, museum and lecture theatres. 

e laboratories are fitted with all the best appliances for practical work, and for 
research work of the most advanced character. 


THE DURHAM COLLEGE OF SCIENCE, NEWCASTLE- 
UPON-TYNE. 


DEPARTMENT OF ENGINEERING AND NAVAL ARCHITECTURE. 


The голо offers complete COURSES of INSTRUCTION in MECHANICAL, 
MARINE, ELECTRICAL and CIVIL ENGINEERING, NAVAL ARCHITECTURE, 
MINING and METALLURGY. 

The Laboratories contain Quadruple Expansion Experimental Engines, 100-Ton 
Testing Machine, Compound Horizontal Engines, Dynamos, &o. 

The and Titles of the University of Durham are орев to Students. 

The TWENTY-SEVENTH SESSION begins 27th SEPTE 1897. 

Calendar (1s. 4d.) and Prospectuses on application to the SECRETARY. 


NORTHERN POLYTECHNIC INSTITUTE, 
HOLLOWAY ROAD, N. (close to Holloway Station, G.N.R.). 
J. T. DUNN, D.Sc., Principal. 
DEPARTMENT of PHYSICS and ELECTRICAL ENGINEERING, under 
Mr. V. A. MUNDELLA, B.A., B.8c. 


LECTURES and LABORATORY WORK in MECHANICS, HEAT and LIGHT, 
ELECTRICITY and MAGNETISM and TECHNICAL ELECTRICITY. 
SPECIAL CLASSES in ELECTRIC LIGHT and POWER DISTRIBUTION and in 
ELECTRIC WIRING. 
For Prospectus of these and related Classes, apply to 
E. GRIFFITHS, Secretary. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND ELECTRICAL ENGINEERING. 


The NEX1 SESSION will begin on TUESDAY, OCTOBER 5th. Applications fot 
admission will be received up to Friday, October lst. Prospectus from the 
Regis rar. 


CITY OF LONDON COLLEGE, 


WHITE STREET, MOORFIELDS, E.C. 


MICHAELMAS TERM COMMENCES SEPT. 27th. 

CLASSES are held in Magnetism and Electricity, Sound, Heat, Light, Mathe- 
matics, Chemistry, and other Science Subjects. Laboratories for practical work. 
Preparation for London University and other Examinations. 

Prospectus gratis on application to 

DAVID SAVAGE, Secretary. 
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WANTED, and FOR SALE. 
VA/ ANTED, a Small ELECTRIC LIGHT INSTALLATION 


А. d Y for about 60 16-c.p. Incandescent Lights. —BARTON & Co. ‚ Sudbury, Suffolk. 
PLATINUM UTENSILS, SCRAP, LAMP TOPS. Best 
prices pw by Derby and Co., 44, Clerkenwell: road, London, Е.С. N.B.— 
Platinum solc | 
TIMSHURST MACHINE, 18in. plates, enclosed in glass 
case.—May be seen between 9.30 and 5 p.m., top floor, St. Magnus House, 
Monument-street, London, Е.С. 
CREW-CUTTING LATHES, 5in. centres, sliding, surfacing, 
gap, treadle or power, with change wheels and accessories ; complete, £14. 
Photo 6d.—MITCHELL and Co., Tatsfield, Surrey. 


A CCUMULATOR CHARGING.—C. Н. CATHCART 

and CO., having plant specially adapted for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on applic: ation. Accumulator on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Sa ury- 
qure Fleet- street, E. O. кирле No. 65 ‚266.) 


NOW RE ADY. 


Demy 4to, handsomely bound in Half Morocco. 678 pp. Illustrated, and 
containing many Tables, Diagrams, and Working Drawings. 
Price Sa 2s. 


Electric Railways & Tramways, 


THEIR CONSTRUCTION AND OPERATION. 


By PHILIP DAWSON, C.E. 
Revised, Enlarged, and brought up to date from ‘‘ ENGINEERING.” 


It covers the whole ground of its subject the book cannot but 
prove helpful both for study and for reference. "— Scotsman. 

" Mr. Dawson's book ought to be in every municipal library in the 
country."—Manchester Guardian. 

„This large and handsome volume will be welcomed both by engineers 
and local authorities. Daly Chronicle. 

“The advice he gives will be read with much advantage."— 
Building News. 

This practical handbook is replete with statistical information, саге- 
fully brought up to date." -P Mall Gazette. 


Offices i * ENGINEERING," 35 and 86, Bedford Street, 
Strand. London, W.C. 


BEER LANE, close to Brewers’ Quay—A Capital FIVE- 

FLOORED WAREHOUSE, having a total floor a of about 7,000ft., capable 
of carrying great weight, TO BE LET, as a whole or in floors.—Apply to ELLIS and 
SON, 45, Fenchurch-street, London, E. С. 


THE VULGAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


Subscribed Capitai, £375,000. 
Boilers and Engines Insured and Inspected. 


Employers Insured against Claims under “The Employers’ 
Liability Act." 
Third Party Fidelity and Guarantee Insurance. 
Joint Policies Issued. Individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision. 


J. F. L. CROSLAND, M.Inst.C.E., M.LM.E., Chief Engineer. 
EDWARD HADFIELD, Secretary. 
Application for Agencies Invited. 
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NOTES. 


‘In a recent issue of the Daily Chronicle there appears the 
report of a lengthy interview with Signor Marconi, who is 
stated to have said: can only tell you this, that until the 
date of my experiments no mention was made in the scientific 
papers of the possibility of long-distance signals being trans- 
mitted by Hertzian waves.” 


— G 


Ox page 685 of The F'lectrician of April 10, 1891, with the 
recent Eider" disaster in mind, a disaster which occurred 
by reason of & thick fog obscuring St. Catherine's light, we 
wrote as follows:. But if we could reduce the frequency about 
2,000 times, and produce vibrations of about two hundred 
thousand million per second, we should get waves about one 
millimetre long. These radiations would probably pierce not 
only а fog but a brick wall. When we get such vibrations 
there will be many interesting uses for them. Опе, at all 
events, would be the possibility of communicating between 
lightships and the shore." So much for the novelty of Signor 
Mancowrs proposal to use Hertzian waves for long distance 
purposes. As to the reduction of wave-length stated by us 
to be necessary, that was effectually carried out by Dr. Горск 
and others in 1898-94. 

8 

Contrary to our confident anticipations, the Lord Provost's 
scheme for disentangling the Glasgow electric lighting 
and traction imbroylio has been rejected by one vote. Below 
we give some excerpts from a leading article on the subject 
appearing in the Glasyow Herald of the 17th inst. It 
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PRICE SIXPENCE. 


is impossible not to cordially endorse them. The whole 
matter is a striking commentary upon that high tone which is 
supposed to invariably characterise our City Fathers. And 
this personal pique rules supreme in a municipality which: 
not content with managing the gas, water, tramway and 
electric lighting undertakings, must needs set about running 
a telephone exchange. Perhaps after all it is only a purely 
personal question which is at the bottom of the persistent 
hostility of the Glasgow Corporation to the National 
Telephone Company, and not a superfine care for the general 
welfare of the community :— 


The discussion at yesterday's meeting of the Town Council of the Lord 
Provost's scheme for the amalgamation of the Electricity and Tramways 
Departments will be read by the citizens with a good deal of surprise, and 
perhaps also a little pain. Most unprejudiced persons will be disposed to 
think that there is a screw loose somewhere, and that the Lord Provost is 
perfectly right in saying that the Corporation has started on wrong lines, 
It would now appear that these lines are to move further and further 
apart, fur by the narrow majority of one the Town Council approved 
of the recommendation of the Electricity Committee to reject the 
Lord Provost's projected scheme of reform. Stripped of all 
unnecessary verbiage, the objection of this Committee is to being “ super- 
seded " after having given a good deal of time and thought to the electric 
supply of the city. Their opposition to the ‘Lord Provost's 
scheme savours both of vanity and of jealousy of other departments of the 
Corporation. It is not supported by any sound argument. The 
Electricity Committee have made a personal question of what was an 
honest proposal to insure greater efficiency in the conduct of public 
business, and their own personal feelings have weighed more than the 
public interests. 


Tue electrical industry has been a strong supporter of the 
legal profession. In the prehistoric days we fought about master- 
patents with the ferocity of hungry bulldogs. Then we took to 
promoting companies and obtaining Provisional Orders, a course 
which brought more grist into legal mills. And now, faute 
de mieux, the City Commissioners of Sewers and the City of 
London Electric Lighting Company propose to have a battle 
around the devoted head of the Electrical Inspector. The 
Commissioners persist in deducting from the Company’s 
lighting Bill ‘‘ the expenses in connection with the office of 
Electrical Inspector." The Company demand payment in 
full, have mentioned the little word writ, and the Com- 
missioners have cleared for action. 


mc с] 


UNDER the Clauses of the City of London Provisional Order, 
it is specifically laid down that ** The local authority may pay 
to any electric inspector appointed by them under this Order 
such reasonable remuneration (if any) as they may from time 


- 
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to time determine 
follows :— 

Save as otherwise provided by this Order, or by any regulations under 
this Order, all fees and reasonable expenses of an electric inspector shall, 
unless agreed, be ascertained by а court of summary jurisdiction or 
(where the inspector is appointed by them) by the Board of Trade, and 
shall, in the absence of any agreement to the contrary between the Under- 
takers and the local authority be paid by the Undertakers. 


To lay minds the plain English intention of these enact- 
ments seems obvious enough. 


[86.|" And Clause 47 runs as 


— ie 


Our attention has been called to a condition which has been 
imposed on tenderers for the supply of the tramway switch- 
board at Halifax. ‘Tenders will only be considered from 
firms having experience in electric tramway switchboards.” 
From the point of view of the Halifax Corporation and their 
electrical engineer, this proviso is doubtless desirable; it saves 
much trouble and eliminates many chances of failure. But, 
looking at the matter a little more broadly, it is obvious that 
if our municipalities and their electrical engineers safeguard 
themselves thus in all things and always the entire electric 
traction business of the country must fall into the hands of 
the two or three lucky firms which happen to have at this 
juncture a little experience of tramway work, and, as a result 
of a little less bother now, something like a monopoly will 
inevitably be built up in the near future. In the general 
interest this consummation is to be strongly deprecated. 


d 


Our New York correspondent reports another phase in the 
evolution of the “interior conduit." 
‘‘interior conduit is a compromise between a plain iron pipe 
and one lined with insulation. By enamelling or japanning 
ihe interior of the pipe it is certainly preserved from rust—but 
is not the life of ап iron pipe suffieient without this? In no 
country other than England is such a good quality wire used 
for house wiring; and if any improvement in our house- 
wiring methods is needed it is in the direction of simplifying 
the wireman's work, or else by some other means rendering it 
difficult for him to leave the work in a dangerous condition, 
rather than in the direction of ingenious contrivances for 
Avoiding more or less imaginary dangers. The burr, that 
bugbear always evoked by the advocates of insulated pipes, 
wil not be covered by a thin layer of japan, and if 
this burr be a real danger it can only be avoided by a 
heavy insulating lining, or by thicker insulation on the wire. 
The latter remedy, however, already obtains in English 
practice, for the insulation of the wire we use is thicker, or at 
all events mechanically stronger, than that in use on the 
Continent and in America. The majority of houses which are 
built in England are not intended to last more than 99 years. 
For these, any of the present approved systems of wiring 
are durable enough. In those houses which are designed for 
a longer life let there be stronger walls, stronger floors, thicker 
pipes, and thicker wires. What more is needed ? 


On another page we publish an incisive indictment of the 
Board of Trade pattern of Clark cell from the pen of Mr. 
W. С. Fisuer. But whilst unsparing in his condemnation of 
* official science," as bodied forth in the Board of Trade 


The new form of | 


specification, Mr. Етѕнев is still to be numbered amongst the 
faithful; only he is—with good reason it seems to us—of the 
MvurgHEAD denomination. He does not disguise his belief that 
the Board of Trade pattern is no better than а “ waster”; but 
for all that he is no rash reformer, and before definitively 
abandoning the Clark cell of the approved type in favour of 
the cadmium cell he would like to know a little more about. 
the latter. 
— 

Ма. FisgzR has apparently and fortunately been moved 
to wrath by the statement which appeared on page 686 of our 
issue of September 10th: that in the discussion which followed 
the reading of Prof. CaLLenpar’s Paper there was a very 
general opinion expressed that ultimately the Clark cell will 
be abandoned as а standard in favour of the cadmium cell.“ 
Based as this opinion was upon experiments with a single 
unsuitable type of cell, Mr. Ечзнев has done well to administer 
a strong antidote. At the same time he would also do well 
to remember that the air of the North American continent is 
bracing and begets ''slap-dash as surely as our own begets 
phlegmatic stolidity. Mr. Еѕнев also pours the vials of his. 
righteous indignation upon the temperature-lag factor, to which 
he argues disproportionate importance is attached by professors. 


But here again, whilst he is quite right in the main, we. 


wonder if he has had any experience of using a Clark cell in 
and about a central station engine-room in the land which 
authorities have not yet decided whether to call Our Lady o 
Snows or the direct opposite. Mr. Еѕнев also has something 
{о say about the question of internal resistance, and on this, 
as on other points, his remarks are worth attention, seeing 
that his experience with standard cells as part of a practical 
electrical engineer’s equipment is quite unique. We trust 
Mr. Fisuer’s contribution will induce Clark cell experts like 


Lord Каутон, Dr. Егеміхо, Dr. Молвнвар and Mr. Rexx 


to give the scientific world the benefit of their experience. 


WE give this week a full description of the hysteresis meter 
shown by Mr. J. L. W. Gut to the members of the British 
Association. It is impossible not to admire the ingenuity 
displayed in overcoming the inherent defects of the principle 
adopted. Although these are only lightly alluded to, they 
are none the less formidable. Indeed, at first glance one 
would be prepared to predict that they would prove to be 
insurmountable ; that they have not been so is a splendid 
testimony to Mr. Ginr's skill and perseverance. He has 
succeeded in evolving a method of measuring hysteresis loss 
at once novel and useful. 


We commence this week the publication of a series of 
articles dealing with the interesting and important subject of 
*gtorage batteries.” Like the glow lamp, the reversible lead 
cell has been enshrouded in no little mystery, at least so fat 
as its manufacture and maintenance are eoncerned. Plenty 
has been published with regard to the intricate chemistry of 
the accumulator, but, whilst not neglecting that fascinating 
theme, Mr. E. J. Wave will have much to say about manufac- 
ture and treatment. The sins of the secondary cell are many, 
and confession may prove good for its soul. 
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Cable Interruptions and Repairs.— 
Date of Interruption. Date of Repair. 


Obidos—Parintins.............. ... Dec. 7,1896 .. 
Cyprus—Latak ia. . . July 23, 1897 — 
Mozambique Lourenco Marques Sept. 4,1897  ... Sept. 22, 1897. 
Bolamo—Bissao .. .................. Зер+. 15,1897 i — 


Electric Launch.— The Hamburg police have just put a new 
electric launch into service in the Hamburg harbour. The 
boat is 29ft. long by 6ft. beam and 4ft. deep. One charge of 
the accumulators will propel it at seven miles an hour for five 
hours, or six miles an hour for 10 hours. 

New Appointments in the Postal Telegraph Service.—Mr. 
J. Gavey, principal technical officer, has been made second 
assistant engineer-in-chief ; Mr. J. B. Chapman, technical 
officer, is now the acting principal technical officer; Mr. M. 
Cooper, another technical officer, is made superintending 
engineer for telephones; and Mr. W. Brown, engineer, 
assistant superintending engineer for telephones. 

The “Iron Man” in the Pit.—There is, says Engineering, a 
great deal of unrest in some parts of the Yorkshire coalfield 
with respect to the increasing use of coal-cutting machinery. 
At the Altofts Collieries, near Normanton, matters have come 
to a crisis. The men were dissatisfied with the rate of re- 
muneration they received, and on a ballot being taken a great 
majority showed themselves in favour of a strike. About 
2,000 men are affected. 

A Course in Electro-Chemistry.—A special course of instruc- 
tion in Electro-Chemistry will be given during the coming 
session at the City and Guilds Central Technical College. 
The course will include practical instruction in electro- 
deposition, the use of the electric furnace, dynamos, trans- 
formers and accumulators. A great part of the time of the 
students attending this course will be devoted to electro- 
chemical research and the study of electro-chemical action. 
Candidates for admission will be required to submit evidence 
of having a general knowledge of Physics and Chemistry, and 
of having been specially trained in one of these subjects. 

University College, London,—We have received a syllabus 
of the courses of lectures and laboratory work at University 
College for the coming session, which commences on October 
5th. The programme of the electrical department, which is 
under Prof. J. A. Fleming, is as usual very complete. We 
quote the following passage for the benefit of our fond parents. 
“ No mere laboratory instruction will enable a student intend- 
ing to enter the profession of electrical engineering to dispense 
with a period of practical apprenticeship in the workshop of a 
mechanical engineer; but a course of instruction in electrical 
engineering, as above described, in connection with the com- 
plete course of engineering instruction, will be of tHe greatest 
possible advantage to him in conjunction with, or previous to, 
such workshop experience.“ 

Copenhagen.—A syndicate in Copenhagen is seeking to 
obtain a forty years' concession for tha municipal authorities 
for converting and running all the tram and omnibus lines in 
the town electrically. It is proposed to give the autho- 
rities the option of purchase of the complete system at 
any time with one year’s notice. Arrangements have 
already been made with the four tramway and two omnibus 
companies, as well as with the lines running to the suburbs, 
for the transference of their business in the event of powers 
being obtained. A Danish banker and engineer are at the 
head of the concern. It is probable, says the Hlektrotechnischer 
Anzeiger, that a mixed ” system will be used, with an over- 
head line in the suburbs and accumulators within the city. 


The Electromagnetic Volta-Cross, No. 20,027.—The Berlin 
Chief Commissioner of Police has found it necessary to issue 
a circular to certain chemists in Berlin, warning them that 
they are liable to a fine of £15 if they continue to sell, or 
Offer for sale, ‘‘ Prof. Heskier’s Volta-Cross.” This appa- 
ratus, evidently a descendant of the Harness belt, seems 
also to have depended on sensational advertisement. The 
following is the introduction to an announcement in the 
Schwübischer Merkur: ** You have no idea how anybody, rich or 
poor, young or old, can for a small expenditure protect his 
health until he attains extreme old age and thus lengthen his 
life. This can be accomplished with no disturbance of his 


usual occupation, simply by wearing the famous electro- 
magnetic perfumed Volta. Cross, No. 20,027. This is no secret 
remedy, for the Volta-Cross, No. 20,027, is an electric pile 
within everybody's reach ." More power to the elbow 
of the German policeman in this campaign of suppression. 
The South West London Polytechnic Institute, Chelsea.— 
The next session commences on Sept. 28th. The operations 
of the Institute are divided into two distinct portions, day 
classes and evening classes. The Technical Day College is on 
the lines of the Finsbury Technical College, and provides a 
sound and systematic course of training extending over a 
period of at least two years, in mechanical engineering, 
electrical engineering or applied chemistry. For those who 
are unable to attend in the day time similar classes in 
the evening are available, the subjects being applied physics, 
electrical technology, electric wiring and fitting, and instru- 
ment making. None of the technical courses are run on 
examination lines ; the object is to give the pupil that instruc- 
tion which will best fit him for the occupation he has selected. 
Notwithstanding this, several of the students have, we hear, 
highly distinguished themselves in the Examinations of the 
City and Guilds Institute, whilst others have carried off 
evening exhibitions offered by the Technical Education Board. 


The Over-Development of Water Power.—‘‘ The development 
of water power in connection with electric transmission is, 
says Engineering News of New York, ‘just now а favourite 
subject for promoters. A scheme is on foot, in Richmond, 
Va., to utilise the power of James River. It is estimated that 
some 50,000 н.р. could be developed. The local press is 
advocating a similar development of power on the Savannah 
River, near Augusta, Ga.; and based upon an investigation 
made by Capt. O. M. Carter, U.S. engineer. It is estimated 
that 50,000 actual horse-power could be secured. In New 
York State one of the latest schemes in this direction proposes 
to take water from the Chemung River, at Big Flats, and lead 


-it to Horseheads, and thence down the valley to Seneca Lake. 


The difference in grade between Elmira and Watkins, on the 
proposed route, is over 412ft. in 28 miles, and between Pine 
Valley and Millport the fall is 129ft. in three miles, while 
from Millport to Havana the fall is 814ft. in six miles." The 
only question is—What will they do with it all? 

Institution of Civil Engineers: List of Awards.—The prize 
list of the Institution of Civil Engineers for the session 
1896-97 now made known, contains awards as follows :—The 
Howard prize of the value of fifty guineas to Mr. Hilary 
Bauerman in recognition of his work on the Metallurgy of 
Iron.” For original Papers presented to the Institution, 
Telford medals with premiums of books or instruments to 
Messrs. H. A. Humphrey for ‘‘ The Mond Gas-Producer Plant 
and its Application”; to Col. Pennycuick, C. S. I., R. E., for 
* The Diversion of the Periyar”; to Mr. E. C. Shankland 
for Steel Skeleton Construction in Chicago” ; to Mr. Dugald 
Drummond for High Pressures in Locomotives”; and to Mr. 
Thomas Hoigate for The Enrichment of Coal Gas." George 
Stephenson medals and Telford premiums to Mr. Cruttwell for 
“ The Tower Bridge Superstructure,” and to Prof. Unwin for A 
New Indentation Test for Determining the Hardness of 
Metals." Watt medals and Telford premiums to Messrs. Hay 
and Fitzmaurice for their joint Paper on *'The Blackwall 
Tunnel.” The Telford premium list contains the names of 
Меввге. Donaldson, Ripper, Ravenshaw, Worth, Santo Crimp, 
Homfray, Nichols, Ramsay, H. D. Smith and Major Leach, 
of the Corps of Engineers, U.S. Army. Awards to students 
attached to the Institution comprise : the James Forrest medal 
to Mr. А. H. Jameson, B. Sc. (Manchester); the Joule medal 
to Mr. H. W. Barker ; and Miller prizes to Messrs. Beer, Brand, 
Berridge and Kitchin for Papers read in London, and to Messrs. 
Godfrey, Garvie, B.Sc. (Mavchester), Mr. Carter (Newcastle), 
and Mr. Hurt (Leeds). This year marks the first award by the 
Institution of the medals named after James Prescott Joule, the 
discoverer of the mechanical equivalent of heat, and James 
Forrest, whose long service as secretary, and the care devoted 
by him to fostering the student class has on his retirement 
been commemorated by the foundation of this medal. The 
presentation will be made at the opening meeting of the new 
Session on Nov. 2. 
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CONTEMPORARY ELECTRICAL SCIENCE. > 
[Compiled by E. E. Fournmr p'Ársk.] 


Clark Cell. — The E. M. F., internal resistance, and polarisa- 
tion of а Clark standard cell have been subjected to а series of 
careful experiments by T. Wulf. He used Hicke's apparatus, 
connecting the terminals to a condenser, and then discharging 
through а galvanometer at very short intervals. The 
resistance varies from 40 ohms to 80 ohms when the electrodes 
are 8cm. to 40m. apart. It may be trebled by working from 
80deg. to 5deg. It is, however, constant at various strengths 
and durations of currents. With a current of 0°005 ampere 
through an external resistance of 200 ohms, perceptible 
polarisation sets in after O-Olsec. The polarisation increases 
slowly during the first 10 minutes, and then more rapidly. On 
breaking the circuit the polarisation falls to a small fraction in 
a few minutes. The cell may be exposed to a severer strain 
by connecting through 200 ohms for two hours. In that case 
the E.M.F. falls to half its value, but on breaking it recovers 
in two minutes to within 0:1 per cent. Repeated short- 
circuiting through 50 ohms produces no permanent injury. 

[Wurr, Wien. Ber., July. Phil. Mag., Sept., 1897.] 


Action at a Distance.—An interesting summary of the state 
of the question between contact and distance action was given 
by P. Drude at the Brunswick meeting of the German Asso- 
ciation. The exact definition of action at a distance is not 
easy, but Drude gives two definitions which serve to clear the 
ground. If the action is purely mechanical, the condition is 
that the energy of & system of material bodies depends not 
only upon their velocities, but also upon their mutual position ; 
or, in mathematical phraseology, relative position quantities 
between distinct points of space enter into the energy formula. 
If electromagnetic and radiation effects are to be included, 
action at a distance must be defined as taking place When 
the presence or change of state of а body А produces 
a change of state in a body B, which would not take place if 
A were absent or underwent no change of state. As regards 
contact actions, these may take place either through elastic 
solids or by impact, or by transmission through а compressible 
or incompressible fluid. The phenomena of electricity and 
magnetism have been reduced to events in the luminiferous 
ether, but gravitation remains as an unexplained distance 
action, chiefly owing to the fact that no propagation of 
gravitational energy in time has yet been proved. Since 
gravitational attraction cannot, like electromagnetic and 
luminous vibrations, be suddenly brought into play or 
annulled, the proof of a time propagation is difficult to 
furnish. The analogue of Rómer's satellite observations 
is the most prómising opening, and Laplace actually calcu- 
lated a minimum value of the propagation of the gravita- 
tional force from the “ aberration ” due to the motion of the 
moon. It came out as 10 million times the velocity of light. 
Such an aberration would suffice to explain the irregularities 
in the motions of Mercury, and the comets of Encke and 
Winnecke. The same object would be gained by altering the 
inverse square index from 2 to 2-00000016. As regards the 
nature of the force, the only theories which are half-way satis- 
factory are those based upon the impact of very minute par- 
ticles, as assumed by Le Sage, Kelvin, and Preston.  Accord- 
ing to the latter, no attraction would be exerted beyond the 
mean force path of the ether malecules, however large the 
masses of the bodies. If such а limit could be proved, we 


should be a big step further. ! 
[0всре, Wied. Ann., No. 9, 1897.] 


Viscosity and Dielectric Stress. It might be expected that 
insulating liquids should possess in an electric field a viscosity 
different from its ordinary value. W. Konig, however, found 
no difference of viscosity in liquids traversing capillary tubes 
when introduced into an electric field. But С. Quincke has 
recently succeeded in demonstrating an increase in Ше 
viscosity under such circumstances. He suspended spheres 
of crown and flint glass, quartz and calespar, 1cm. in diameter, 
by thin silk fibres attached to the arm of a balance. They 
were immersed in a small trough containing ether, carbon 


bisulphide, turpentine, benzol, or various mixtures, and 
surrounded on two sides by condenser plates 5cm. square. 
Then the logarithmic decrement of the swing of the 
balance was observed, first when the condenser was dis- 
charged and then when it was charged to 2,000 volts. 
The difference between the logarithmic decrements gave the 
te electric viscosity normal to the lines of force.” In ether the 
logarithmic decrement for crown glass was 0:0210 when 
uncharged, aud 0:0608 when charged, giving an electric 
viscosity of 0°0898. The mean value for CS, was 0:0809, and 
for benzol 0-0256. Divided by the dielectric constant and 
multiplied by 1,000 in each case, the values are 10:18 for 
ether, 11:80 for CS,, 9-28 for benzol, and 10:02 for a mixture 
of equal volumes of CS, and turpentine. Parallel to the lines 
of force the viscosity also increases, but to a much slighter 
extent. In both cases the electric damping is nearly pro- 
portional to the difference of potential and the dielectric 
constant of the liquid, and inversely proportional to the 
distance between the plates. 
([QuincKE, Wied. Ann., No. 9, 1897.] 


Glow in a High-Frequency Field.—Some new phenomena of 
glow discharges are described by Ebert and Wiedemann, who 
carefully investigated the behaviour of insulated wires and 
rods contained in exhausted bulbs placed between the terminal 
condenser plates of a Lecher wire system. If a metallic rod 
lies parallel to the axis of the condenser, a slight evacuation 
suffices to show a blue glow light against both ends of the rod on 
the glass surface, which spreads out in all directions, and shows 
figures resembling the positive forms of Lichtenberg figures. 
As the pressure is diminished the glow extends towards the 
dark centre of the rods until the ends are joined by a red bridge 
of light across the middle of the rod. Outside the red light is 
a dark space, which is succeeded by an equatorial hollow 
cylinder of reddish light. When exhaustion is carried still 


further, the various strata coalesce and the appearance begins 
to resemble that of a bulb without arod in it. On substituting 
cylinders for the bulbs and mounting them with their end 
surfaces towards the condenser plates, the ends of the rod are 
observed to glow at pressures as high as 50mm., and simul- 
taneously cones of light, separated by positive light, converge 
from the end surfaces towards the ends of the rod. At 1mm. 
pressure the glow covers the whole rod, and forms a bridge at 
the centre (see diagram). The formation of this bridge occurs 
the earlier the narrower the rod. It may be retarded by using 
several parallel wires, or by substituting a tube for a rod of the 


same diameter. 
[EBERT and WIEDEMANN, Wied. Ann., No. 9, 1897.] 


Luminous Excitation of a Gas.—In another Paper, the same 
authors deal with the conditions under which a low-pressure 
gas is excited to luminosity in a high-frequency alternating 
field. The ordinary appearance of the tube with flat ends 
shows the cathode phenomena (dark space and glow) next the 
plates, and the positive light in the middle, separated 
on each side by a dark space. If exhaustion is carried 
very far, the two cathode spaces gradually displace the 
positive light and finally they coalesce. As soon as this 
happens the luminosity ceases altogether. This phenomenon 
is not а mere question of pressure. For, if four bulbs of 
various dimensions are simultaneously exhausted by the same 
pump and placed in position, the extinction takes place first in 
the smaller bulbs. If the diameter is reduced ten-fold, the 
pressure at which extinction takes place is increased 22 times. 
But by experimenting on various cylinders it was found that 
the length and not the width is the determining factor. It is 
immaterial whether the ends of the cylinder are of glass or 
metal, and the nature of the gas is without influence. If the 
cathode formation is pushed aside by а magnet, the tube 
lights up again. 

[EBERT and WIEDEMANN, Wied. Ann., No. 9, 1897.] 
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The Potentiometer and its Adjuncts. Ву W. CLARK FISHER 
(London: The Electrician Printing and Publishing Company.) 

This book describes the potentiometer system of electrical 
measurement, and deals especially with the use of that par- 
ticular form of the instrument which is due to the efforts of 
Mr. Crompton and the author. The modes of using the 
potentiometer for the measurement of voltage, current, resist- 
ance and temperature are fully described, and in connection 
with these matters a great deal has to be said about accessory 
apparatus such as galvanometers, primary cell standards, 
resistance standards for current and potential measurements, 
alloys used for resistances, platinum thermometers, &c. Much 
useful information and a number of practical hints are given 
about the erection and mode of using apparatus. Taken 
altogether, the book forms a treatise on accurate electrical 
measurement, which will be found of the highest value to any- 
one whose work is connected with the test-room. 

It is a striking fact that nearly all electrical measurements 
of an accurate nature are dependent upon the potentiometer 
principle of balancing some poteutial against that of an 
adjustable length of uniformly stretched wire through which a 
constant current is passing. Even the Wheatstone bridge 
may be said to be а particular form of potentiometer, since it 
really consists of a combination of two potentiometer systems. 
Although plug resistances are largely used in such bridges, 
yet when very accurate measurements are required these 
resistances are always carefully checked by some method 
involving the use of the wire form of bridge or potentiometer. 
With the exception of induction measurements by the ballistic 
method there are no important electrical measurements with 
continuous currents which cannot be done with the highest 
possible accuracy by the potentiometer method. It has hence 
become necessary for the author of this work, while describing 
the adjuncts needed for the various uses of the potentiometer, 
to write a treatise which deals with all the important facts 
about accurate electrical measurement. The large share which 
Mr. Fisher has had in the work of overcoming the difficulties 
met with in the endeavour to perfect the Crompton form of 
potentiometer, and his extensive experience in using it for all 
purposes, render him exceptionally well qualified to write this 
book. It is full of valuable practical information, a large part 
of which is quite new, and is a work of reference which no 
electrician should be without. 

In the first chapter the author states the want, which it is 
the endeavour of the Crompton potentiometer to supply, viz. 
< ап instrument capable of accurately comparing with some 
acknowledged standard any unknown current, E. M. F., or resis- 
tance, such an instrument to be capable of universal use, of 
infinite range and extreme simplicity, involving no calculations 
as to results, or correction for temperature error, resistance of 
leads, &c." The many electricians who have used the Crompton 
form of instrument can testify to the care and completeness 
with which all its details have been worked out, and to the fact 
that the above object has been fulfilled in а most satisfactory 
‘manner. There have been many factors which have con- 
tributed to the success, but we may distinguish three as being 
the most important. The first is the innate superiority of the 
potentiometer system, involving, as it does, the simplest kind 
of observation, a null-method of balancing, and the consequent 
possibility of using very sensitive indicators. Another is the 
-excellence of the D'Arsonval form of galvanometer as an instru- 
ment of great delicacy, which is suitable for general use among 
engineers; and, finally, the extraordinary extent to which the 
Clark cell can apparently be relied upon as a standard of 
electromotive force even when it is subjected to somewhat 
rough usage. Whether the potentiometer is destined to 
become, as the author asserts, a universal instrument in 
universal use" may well be doubted, but for primary 
standardising purposes it seems likely to take and to keep 
the premier position. 

The book opens with an introductory chapter, followed by 
a detailed description of the Crompton instrument. Two 
-chapters are then devoted to galvanometers of the D’Arsonval 


type, containing illustrations and descriptions of all the best 
forms to be found in the market. The Crompton form has 
been designed with the special object of gaining high sensi- 
tiveness near the zero, which, of course, is what is most 
wanted when a galvanometer is used merely as an indicator 
of small currents, as in potentiometer work. It is a curious 
fact that when a galvanometer is used for zero, or ballistic, 
purposes high sensitiveness is needed, but not proportionality, 
whereas when a galvanometer is required to measure a current, 
and hence to give proportional deflections, great delicacy is 
rarely, if ever, wanted. This is a matter to which little atten- 
tion seems to have been paid in the design of instruments. 
One class of meter requires a concentrated field such as that 
caused by pointed pole-pieces, while the other type requires a 
uniform field rather than a strong one. The Crompton type 
of galvanometer seems very suitable for zero work, but is not 
intended, and is not so suitable as the more common forms, 
for use аз a secondary standard for current or voltage (when 
used in conjunction with a suitable resistance in shunt or 
series). Mr. Fisher, in fact, does not refer in his book to 
such uses of the D’Arsonval galvanometer, although we think 
them among the most valuable to which the instrument can be 
put. A direct-reading instrument such as a galvanometer in 
series with an adjusted resistance, and shunted with a strip of 
alloy through which the current to be tested is passing, has 
such an advantage in rapidity of action over an instrument like 
the potentiometer, in which you have to adjust a sliding key 
and find out what the current is instead of simply seeiny it on 
the scale, that many electricians will prefer it for such pur- 
poses. The potentiometer seems of highest value as a 
primary standard, and the reflecting instrument as the work- 
ing standard. For such working standards the D’Arsonval 
galvanometer is specially suitable. The details of the 
Crompton form of instrument deserve close attention. An 
ingenious mode of suspension is adopted which renders it 
possible to rapidly interchange the deflecting coil when it is 
desirable to alter from a high to a low resistance instrument, 
or vice versá. In connection with this subject a rather 
unnecessary amount of space is taken up in discussing the 
conditions under which it is advisable to choose an instrument 
of high or of low resistance. А very simple rule regulates this, 
though it does not seem well known; it is identical with that 
to be used in the time honoured problem of joining up a 
number of cells so as to produce the greatest current А 
а given resistance. In the latter case a battery should be 
formed, the internal resistance of which is as near as possible 
equal to that of the external circuit, and in the former, if a 
number of galvanometers of the same type and coil dimensions 
are available, that one will answer best the resistance of which 
is most nearly equal to the resistance of the circuit measured 
between the two points to which the galvanometer terminals 
are joined. In standardising the potentiometer with a Clark 
cell, the resistance of which is always high, a high resistance 
galvanometer is advisable, but when a current is being 
measured by means of the fall of potential across a low resist- 
ance strip of alloy, the galvanometer should preferably have 
a coil of low resistance. | 

Chapter VI., on Standards of Electromotive Force,“ con- 
tains & most practical testimonial to the excellence of the 
Clark cell. Mr. Fisher, throughout his book, enlivens the 
reader by the humorous way in which he contrives to state the 
facts, but in this chapter the facts themselves are sufficiently 
comic. One is so accustomed to hear the Clark cell spoken 
of with bated breath as a kind of delicate organism, to be 
handled with the greatest care and never turned upside-down,”’ 
that it will startle many to learn that it is more reliable the 
more it is worked, and that the chief precaution to be taken in 
its use is to beware of taking too much care of it! Mr. Fisher 
asserts “that the terminals of a properly-constructed Clark 
cell may be coupled together with an inch or two of thick 
copper wire, and yet in a very short time it returns to 
its full value, such time being entirely dependent upon 
the duration of such treatment.” This recovery may, by 
means of charging the cell, be accelerated ‘‘to such an 
extent that a cell во coupled up for 24 hours, and which 
would normally require 86 hours to recover completely, 
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máy be brought up to value sufficiently accurate for all 
practical purposes in an hour or two, or even less.” 
About eight years ago Profs. Threlfall and Pollock read a 
Paper before the Physical Society with the startling title of 
The Clark Cell as a Source of Small Constant Currents,” but so 
fixed bas been the idea that a Clark cell, if allowed to send 
any current at all, becomes utterly useless as а standard, that 
this Paper seems to have been promptly forgotten by an 
unbelieving world. The growing belief in the reliability and 
rapid recuperative power of the Clark cell when used as a 
working standard of E.M.F. is certainly chiefly due to Mr. 
Fisher’s experience with the potentiometer measurements, 
and startling as are the statements he makes, they appear to 
be fully justified by the experiments he refers to. Besides the 
Clark cell, a description is given of the one-volt standard of 
Mr. Hibbert, which seems to have much in its favour. 

The next section of the book comprises three chapters on 
standard resistances for current and potential measurement, 
and the subject of resistance alloys generally. A great deal 
of valuable practical information is here given, especially on 
the vexed subject of manganin. No one is better qualified to 
speak on this than Mr. Fisher, and it is therefore important 
to find him advocating manganin as being undoubtedly the 
best and most reliable of alloys for standard purposes, and 
stating that the complaints formerly made as to the difficulty 
of getting successive batches of the same quality of alloy are 
now no longer justifiable. 

This book contains a large proportion of thoroughly useful 
matter that is not to be found in book form elsewhere, and it is 
not possible within the limits of a review to refer to it further. 
Sufficient has been said to show that the book will form a 
valuable addition to an electrician’s library. 

W. E. Sumpner. 


ELECTRICAL TESTING FOR TELEGRAPH 
ENGINEERS.* .. 
BY J. ELTON YOUNG. 
(Continued from page 601.) 


Polarisation of Submarine Exposure.— Reference has been 
made in a former chapter to the fault currents and 
polarisation which are always present when the conductor, 
either of an overland or submarine line, becomes exposed 
to water or other moisture. These actions require special 
study in connection with fault testing on submarine cables. 
The electrolyte being sea-water and the conductor copper, 
we have the following phenomena, all commonly compre- 
hended under the term polarisation, viz.: (1) An electrolytic 
action set up by the passage of the current through the 
exposure, coating its surface with cuprous chloride when 
а positive, and with hydrogen bubbles when а negative 
current passes; (2) an increase in Ше resistance of the end 
due to these badly conducting deposits; and (3) a secondary 
electromotive force set up by them, always in the direction 
reverse to that by which they were generated. The break, in 
short, acts like a secondary cell. As pointed out previously, it 
also constitutes a primary one, or cable battery, of which 
the exposed copper is one plate and the iron sheathing (used 
as earth plate) the other, normally causing a feeble positive 
current to flow from the cable when earthed ashore. This 
may be termed fault current, though when blended with earth 
current on long cables it is commonly merely called ** Е.С.” 
The surface of the exposed copper, being the negative or 
passive member of this iron = copper couple, remains normally 
clean and bright. f 

When the testing battery is applied to the cable, according 
as the copper fracture is made the positive or negative electrode 
of the circuit, it becomes coated either with its chloride or with 
bubbles of hydrogen, which latter stream off as they are 
formed ; whilst conversely at that part of the sheathing where 
the current makes earth, either hydrogen or an iron salt is 
generated. This may be very readily observed by watching 


* Extracted from a forthcoming work to be published by The Electrician 
Printing and Publishing Company. All righta reserved. 

t If not polarised thus by current it gradually becomes coated with green 
eupric chloride. 


the behaviour of a bit of copper wire dipping into а glass 
vessel containing salt water, and an iron rod for earth plate. 
When the negative pole of a battery is connected to the wire, 
and the positive to the rod, bubbles of hydrogen gas begin to 
stream off the former, their rate of evolution being propor- 
tional to the strength of the current. After breaking contact 
with the battery some of these bubbles often remain adhering 
to the wire. When the battery poles are reversed the hydrogen 
appears at the surface of the rod, and the wire becomes coated 
with a whitish film of cuprous chloride. This is a soluble salt, 
but unless mechanically agitated will generally remain on the 
wire for some time after removing the battery. If now the 
current be again reversed, this deposit turns into black flakes, 
which fall off the wire, and at the same time the hydrogen 
stream re-appears. No student of cable faults should neglect 
to try these simple experiments, observing (if possible) the 
corresponding changes of resistance by a bridge and galvano- 
meter at the same time. 

The secondary E.M.F. set up by the presence of the hydro- 
gen and chloride films appears in and disappears from the 
circuit along with these. The E.M.F. due to the hydrogen 
consequently vanishes for the most part immediately the 
negative testing current is removed, whilst that due to the 
chloride generated by the positive current usually remains 
much longer. Thus, in the measurement of the resistance up 
to and through the broken end, we have to contend against a 
constantly changing fault current, independently of any true 
Е.С. variation. 

Resistance of End: Kennellys Laws.—For purposes of 
localisation breakages of the conductor of & submarine cable 
may be divided into three classes, viz., those (1) in which the 
conductor is freely exposed at the fracture, (2) in which it is 
totally insulated, and (8) in which it is partially so. The last 
of these is the class of least common occurrence, the second is 
noi uncommon, but the first is the most frequent. 

It is seldom that the quantity of copper exposed is so great 
that the resistance of the end can be altogether neglected ; 
cases, however, sometimes occur where the broken conductor 
is brought into metallic contact with the iron sheathing or the 
brass tape serving of the core, and the resistance may then 
approach zero very closely; in other words, the break may 
make dead earth. In the absence of such metallic con- 
nection the resistance of the end depends— 

1st. On the area of copper exposed to the water ; 

2nd. On the strength of the current traversing that area; 

9rd. On the polarisation of the exposure by the current. 

It also depends on the specific resistance of the water. This 
is practically the same for all submarine cables, though not 
for those laid in fresh-water lakes or across rivers, in which 
the resistance is much higher. 

The resistance opposed to a constant current strength per 
unit of area varies, in any liquid, inversely as the superficial 
area of exposed copper, or varies inversely as IId, where l is 
the length of the exposed wire, d its diameter. The reason 
why, in certain liquids, of which sea-water is one, the resist- 
ance should increase when the strength of the traversing cur- 
rent diminishes, is not so evident. Such, however, is the fact, 
and it does so, at all events with negative currents, according 
io & definite law, discovered by Kennelly, and known as his 
first law of fault resistance. The law states that with & 
constant area of exposure (in sea-water) the resistance of the 
end varies inversely as the square root of the strength of the 
traversing current." From the two preceding statements it 
follows, since the current strength per unit area willitself vary 
in the inverse ratio of the exposed area, that ''the resistance 
opposed to a constant strength of the traversing current varies 
inversely as the square root of the area." This is the second 
of Kennelly's conjugate laws.“ Their action is practically, to 


Mr. A. W. Schaefer, of the Eastern Telegraph Company's с.в. “ Amber, 
has, after careful research, very recently arrived at a rectification of 
Kennelly's laws, which eliminates all the errors due to polarisation and 
false zero interval, and renders the localisation of breaks by means of the 
modified method very exact and reliable. Pending the publication of the 
discovery, it will not be given here; but it may be stated that, whilst 
Kennelly's law of inverse square roots applies only to the resistance of an 
exposure observed to an approximate “immediate” false zero, Schaefer s 
law appears to give the variation of the true resistance of the break 
irrespective of polarisation effecta. 
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а great extent, masked by the third of the factors enumerated 
above, namely, the polarisation of the exposure. 

Under the action of testing currents explained in the previous 
paragraph, the envelope of gas bubbles forming on and passing 
off the surface of the copper, and the chloride film, alike 
increase the resistance of the end beyond that due to the 
metallic area alone. As a general гше, a greater increase is 
caused by the chloride than by the gas; this is, however, not 
invariably the case with all total breaks. One exception 
occurs when, by the action of waves or rapid tideways, the 
chloride is washed off as fast as it accumulates. Another may 
happen when the break is a partially insulated one, having the 
gutta-percha drawn over the end to such an extent that the 
hydrogen bubbles almost completely seal it up. Again, when 
the end is buried in mud the resistance with zinc to line is 
sometimes the higher. The minimum resistance of в fracture, 
under а given current strength, will be that which it offers 
when its surface is most nearly clean. This condition occurs 
in the course of the brief interval during which a film of 
chloride is being thrown off by a negative current, and just 
before the stream of gas begins to be evolved. 


False Zero Interval. The measurement of the resistance 
up to and through a broken end must be carried out with the 
same precautions as those taken in the C.R. test in presence of 
earth currents, in order to eliminate the effects of the varying 
fault- current. The bridge balance to ‘false zero” is the 
simplest method, provided the galvanometer used be of the 
dead-beat type ; or, if not, that the observer possesses expert- 
ness in checking its oscillations by hand. It is essential to 
accuracy that the varying zeros be observed as rapidly as 
possible, both before and after applying battery to bridge, i. e., 
with the least possible false zero interval. This is especially 
the case when measuring with the zinc pole to line. 
It is found that the smaller the delay allowed between 
taking off the zinc testing current and bringing the gal- 
vanometer spot to the false zero, the less the balancing 
resistance; in other words, the more nearly does the rapidly 
falling polarisation current (due to the vanishing hydrogen 
bubbles) disclose the full value which it had just before the 
battery was removed. A balance made with no false zero 
interval, or to immediate false zero can be obtained when the 
inductive capacity of the cable up to the break is very small, 
thus: Leaving the galvanometer permanently in circuit whilst 
adjusting the bridge to balance, it will be noticed that, so long 
as the balancing resistance is too large, a double deflection is 
produced by each depression of the zinc key, consisting of a 
momentary movement one way, immediately followed by a 
permanent deflection in the other direction. If, now, plugs be 
adjusted until this first transient kick ” just vanishes, the 
bridge reading gives the resistance to immediate false zero, 
3.е., the nearest approach to its true value. As the capacity of 
the line is increased, the charge and discharge deflections on 
making and breaking battery contact delay the observation of 
the balance, till on very long cables as much as a quarter of a 
minute's false zero interval may be necessary. Fortunately, 
however, the additional apparent resistance observed by reason 
of delay due to the capacity does not increase in proportion to 
Ше latter; presumably the capacity acts to retard the rapidity 
of the rise and fall of polarisation. 


Mance’s Method.—Sir Н. Mance’s method may be em- 
ployed to obviate the uncertainty of the false zero balance, 
when there is reason to suspect it. His device, as described 
in а former chapter, consists in obtaining two balances to 
true zero with two different strengths of current, the resist- 
ance being calculated from these readings by the formula— 

— %(2^ + а) — d (2p +a) 

(di T aj) Aa) 
where d, di are the readings obtained with bridge ratios a, а, 
and р is the battery resistance. But, although the result thus 
arrived at is strictly correct where natural currents alone are 
to be eliminated, it is not rigorously so when applied to the 
elimination of fault- currents; for by Kennelly's law the change 
of current strength causes a variation of fault resistance, 
which is not taken into account by the formula. Since, how- 
ever, this inaccuracy operates to make the resistance of the 
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exposure appear lower than it ought, Mance’s method goes: 
some way towards attaining the desirable object of elimi- 
nating it altogether, and thus sometimes affords a very close 
approach to the actual conductor resistance up to a break. 

In executing the test, the first of the two balances should 
be waintained till it appears pretty steady, and the second 
then obtained with as little delay as possible. Either battery 
pole may be put to line; with the negative current the result. 
represents the resistance through the break and its envelope 
of gas bubbles, with the positive that through its film of copper 
chloride. 

Example: Using a battery of 40 volts, having an internal 
resistance of 112 ohms, and observing with zinc to cable to 
true zero, a resistance of 1,775 ohms was unplugged to balance 
with 100/100 ratio in the bridge fork. The balance being 
first seen to be fairly steady, the ratio was shifted to 
1,000/1,000, and readjustment of equilibrium rapidly ob- 
tained by unplugging 1,868 ohms. Hence the true value 
of the C.R. up to and through the break was— 


1,7750224 + 1,000) — 1,868(224 + 100) 
7- 1,868 41,000) — (1,775 +100) ^ 19/9 ohms. 

In this method the current strengths are altered by a change 
of the bridge fork coils. It was pointed out by Mr. Kennelly 
(The Hlectrician, October 14, 1887) that if, instead of doing 
this, we put two known currents to line, c and nc—measured, 
say, by milliammeter—we have 


vod, - (2-9). 


2 — 1 


( То be continued. 


STANDARD CELLS. 
BY W. C. FISHER. 


The annual meeting of the British Association, this year at. 
Montreal, has been productive of further discussion on that 
ever-green subject, the behaviour of the Clark cell; and fruitful 
of descriptions of suggested modifications in the construction 
of that standard when made in accordance with the Board 
of Trade specification, a pattern which seems now to be an 
admitted all-round failure—so much so indeed, that as the. 


| result of the Paper read at the meeting in question by Prof. 


Callendar (see The Electrician, Sept. 10th, p. 638) its retire- 
ment in favour of the cadmium cell seems to have been strongly 
advocated. 

In an article by the writer, published in these columns on 
March 18, 1896, the behaviour of Clark cells constructed in 
accordance with the above-mentioned specification, and those 
manufactured by Dr. Muirhead was fully commented on, and. 
the remarks then made have been further supplemented in a 
recent publication,* from which it may fairly be deduced that. 
the Board of Trade form of cell has not proved itself in any 
way & success as a practical type for commercial use, whilst. 
on the other hand those manufactured by Dr. Muirhead are 
far and away in advance of all other types in every respect. 
This is by no means a surprising result, seeing that Muirhead 
cells are the outcome of many years’ experience—dating, in. 
point of fact, from the inception of the standard. The first. 
experiments, not only upon sulphate of mercury but every 
known compound considered likely to be suitable, including 
cadmium, were made by Dr. Muirhead for Mr. Clark, as numer- 
ous test and note books with almost prehistoric dates testify. 
It is only natural therefore that this experience should from 
time to time have suggested improvements, until in its present 
form the Muirhead pattern stands still unequalled as the 
model of a Clark cell for practical use. 

The rock upon which our natural philosophers " seem to 
come most to grief appears to be the lag of E.M.F. with 
change of temperature, a defect of no earthly importance under 
practical conditions of working where changes of temperature 
of the magnitude mentioned by them do not, or should not, 
occur in 24 hours if there is any choice of site for foundations, 
and even in the absence of such choice а little ingenuity 
will preclude all rapid variations of that nature. Lagging of 


* The “ Potentiometer and its Adjuncts,” by Wm. Clark Fisher. 
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Tests made of 10 Hibbert J. volt Standards, mounted in Case as [atios, for Sir David Salomons, Bart. 
Cell Nos. Aegre mE | 
Date. Temp. | | gate val Ratios of 1 to 10. 
(7006 | 1 2: 3 4 | 5 6 7 | 8 9 | 10 vols 
1895. 19 0:9990 | C9989 ! 0:9990 | 0:9990 | 0:9988 : 0-9990 | 0:9990 | 09990 | 09990 | 09989 99896 | % 
1897. | | 
Aug. 20 21 099916 | 099895 0°99909 0°99908 099888 099910 0:99924, 0:99912 0˙99912 0:99909 999085 | No. 4 to 1 part in 100,000 
tAug.25 21 0°99914 | 0-99895 0:99909 , 0909907 | 0:99884 | 0:99908| 0:99922 | 0:99915 099915; 099912 999077 „ 4&6 „ " 
&Sept. 2 20 | 099910 0.99892 0:99908| 099906 | 0-699885, 0-99906| 0.99918 0.99911 0.99910 099916 9.99062 „ 4K 6 „ „ 
[Sept. 9 19 |tt0:99925 | 0°99892 099909 , 0:99908 | 099882 0:99608 | 099920 099912 ++0 99901 (99907 9.99064 „ 10 Е И 
TSept10 21 | 099916 0.88898 0:99915| 0.59915 999886 08812 099924 0.8818 0:99007 099912 9.55101 „ 6410 Ё pans, 
Max. value.. 0:99925| 0.99898 099915 0.99913 0.99888 0-99912| 099924 099918 0-99913/ 0.99916 999101! = 
Min. value... | 0:99910, 0 99892 0:999C 8 0:99906 | 0°99882 | 0:99906 0:99918 · 0:909911 099901 | 0°99907 | 9:99062 | 
— ) | 9 | JFF 
Max. variation. 15 ei Wo X 6 6 | 6 . 7 | a % * gg |f200.000ths of a vol, 


| | Temperature ignored. 


REMARES.—* Figures published in The Potentiometer,” and supplied by Mr. Hibbert when cells were delivered. t This and following tests were made 
at the Crompton Laboratory. { Test made after severe handling prior to final mounting. §Test made after mounting incase. Test made after removal 
for inspection, much handled. {Test made after 24 hours’ rest; values obtained, steady and good but tendency to recover lost ground on part 
of 4 and 6. ++ These figures were hurriedly taken, and it is possible that either a mistake was made in observation, or else in entering same in test- 
book. The constancy of these particular cells on other dates justifies this assumption, in which case the maximum variation in value of these cells 


(Nos. 1 and 10) comes into line with that of their companions. 


any and every suitable description is both plentiful and cheap. 


bound to occur, and that frequently. The writer, in the 


It therefore becomes a comparatively easy matter to insure а | article already referred to, has proved conclusively that 


very slight and gradual alteration in temperature over even & 
prolonged period of time, certainly over that occupied by any 
ordinary test of even considerable accuracy. Practically 
speaking, therefore, lay sinks into insignificance when com- 
pared with constancy and small temperature coefficient, although 
naturally this last is involved in the former. 

But in this very question of lag, from all published accounts, 
and from all the writer is aware, experiments for its determi- 
nation seem to have been made with cells of the Board of Trade 
{уре only, those of the Muirhead pattern being left severely 
alone. Whyisthis? Seeing that the bulk of mercury in this 
last pattern is approximately the ,i,th to Toth part of that 
in the former there is at least room for the supposition that 
the lag would be less, for it must be influenced to some extent 
by the mass of mercury. At any rate there is no justification 
for the Muirhead type being completely ignored, and the 
‘Clark cell as a whole condemned, because that of the Board of 
Trade type is proved to be deficient. 

From Prof. Callendar’s experiments he seems to have reduced 
the lag considerably by the production of what is to all intents 
and purposes a dry cell instead of a wet опе, and by inverting 
the order of its construction; that is to say, zinc amalgam is 
placed at the bottom of the cell, mercurous sulphate paste is 
placed on top, whilst the intervening space is filled up with 
damp erystals of mercurous sulphate—the strength of which 
may be relied on at all temperature—all liquid being taboed, 
whilst connections are made in mercury cups. 

Now this alteration in construction is said to be made in 
order to be rid as much as possible of the béte noire ** lag." 
How will it affect the cell in practical use ?—for the require- 
ments of engineers have to be considered as well as those of 
professors, and seeing engineers are users in the proportion of 
at least 10 to 1, probably consideration from their point of 
view should come first. First and foremost, mercury cups are 
out of the question; they must go. Not only are they abom- 
inable things in themselves, but they are an absolute veto on 
portability, which is a sine quá non. Secondly, the Clark cell 
as it is, is deficient in staying power on account of insufficient 
wetness: worked often at a temperature of nearly 85°C. it is not 
at all unusual to find them dried up and unfit for use. What 
is likely to happen under these conditions with what is at its 
best a practically dry cell? Lastly, and by no means least, for 
it is the most important, the internal resistance of the cell has 
to be considered. With the exception of two or three, every con- 
tinuous-current central station in the United Kingdom uses the 
potentiometer system of electrical measurement for standard- 
ising purposes. For this reason it is, therefore, of the greatest 
importance that the internal resistance should be kept low. 
What is that of the revised version wlien new, and what will 1t 
be after a short sojourn in a hot engine room, or in the proximity 
of boiler flues? Another point of no small importance is the 
question of short-circuiting or reversal. This mishap is 


the Clark cell, more especially that of the Muirhead type, 
wil stand short-circuiting and recover its lost E.M.F. 
perfectly in a space of time proportional to that during it was 
short-circuited or reversed (more than that it is improved 
thereby). Before any substitute can be accepted it must 
be proved equal in this most essential point. Again, if we 
take the question of portability, such a standard must be 
capable of standing the rough usage meted out by the average 
railway employée, and be capable of undertaking a journey even to 
Klondyke without the attendance of a nurse or even swathings 
of cotton wool, though it might be advisable to use this latter, 
so that the recipient might use it as lagging when in situ. 

These are a few points that must be considered before the 
doom of the Clark cell is even whispered, much less openly 
advocated, for it has, so far as engineers are concerned, proved 
itself a good and faithful servant, and a sufficiently perfect 
instrument—at least so far as the Muirhead type is concerned. 

Prof. Webster advocated its substitution by the cadmium 
cell, and in so doing seems to have been well supported. 
Has this type of cell been in practical use sufficiently long 
and in such numbers to justify its adoption, and will it come 
up to scratch in the several points enumerated above ? 

In articles published in thése columns on March 18 and 
December 4, 18906, the writer gave the results of a series of 
experiments and tests made upon Hibbert's one-volt standards. 
Amongst the figures given are the values of & dozen such 
Standards. Ten of these were chosen, and have now been 
fitted up in а case, and are the property of Sir David 
Salomons. During the past 18 months they have been 
periodically compared and found practically unaltered. The 
last series of tests made at the most critical and trying period 
of their life (i. e., that of mounting, when handling, and the 
near proximity of soldering irons must have a somewhat dis- 
turbing effect) are herewith given, as being of some importance, 
and not without considerable interest. It should be mentioned 
that they were made by an assistant having absolutely no 
knowledge of any of the figures of previous tests, even those 
handed in by Mr. Hibbert when the cells were delivered, and 
which are given at the commencement of the list. As the 
figures speak for themselves, comment is unnecessary. It 
should be mentioned, however, that they practically confirm 
the writer’s previous figures as to temperature coefficient, 
which may be treated as negligible. A new Clark cell, by 
Dr. Muirhead, was taken as the standard of comparison, with 
it No. 2 was upon each occasion compared and then taken a8 
the standard for the others. It should be stated also that in 
the case of Mr. Hibbert’s values the means at his di 
were not of sufficient accuracy to allow of his being justified 
in adding a figure in the sixth place. 

These cells, so far as experience goes at present, fulfil the 
requirements already enumerated as being necessary from ап 
engineering point of view; but whether the lag of E. M. F. in 
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this type of standard cell is great or small the writer has no 
knowledge of, want of time precluding experiment on this 
point. But the question of lag is of absolutely no importance 
when compared with the exceedingly small temperature co- 
efficient, and the great constancy which the tests show with 
an effect that might almost be described as startling. It at 
once settles without doubt that a practical one-volt standard is 
attainable, and a cell that may be relied upon to give this 
value to within one part in 10,000, and which has a tempera- 
ture coefficient of less than that, is evidently one that has 
come to stay; and if only its lag prove equally good, then the 
last source of professorial worry will be done away with, and 
a wrinkle more or less will be removed from the brows of 
those to whom lag is troublesome. 

The writer, in conclusion, would add that this article is 
written in no spirit of disparagement of Prof. Callendar’s 
efforts or Prof. Webster’s advocacy, but from a point of view 
that they have possibly overlooked, or the importance of which 
they have not recognised; and it is possible that when com- 
plete copies of the discussion are to hand much of the above 
might be subject to modification. The writer is also cognisant 
of the fact that it is not a question of this or that cell or 
modification, but of the survival of the fittest. Possibly 
finality will be reached in two standards—one for laboratory, 
the other for practical, use. In any case, with the note of 
doom of a recognised and tried standard, it is only fit that 
there should be one of warning to the effect that there is a 
practical as well as professorial side to the question. 


NOTES ON THE ELECTRIC ARC. 


BY THOS. HESKETH. 


In the year 1802 Humphrey Davy reached a culminating 
point in his experimental researches into electricity, by 
producing for the first time, with the aid of two charcoal 
pencils, the transformation of electrical energy into light. 

From that time to this the state of affairs has been practi- 
cally unaltered; and apart from a few desultory experiments 
on the part of the early investigators—more, apparently, with 
a scientific than a practical aim in view—the great range of 
possibilities lying latent in the arc have been left undiscovered. 
Two things alone seem to have been appreciated by the patent- 
ing world—the necessity of a better and harder charcoal for 
the composition of the pencils, and an efficient means of 
feeding them together as they were consumed. Of the unex- 
plained phenomena none have been realised as being of 
sufficient importance to warrant the microscopic attention 
given to its more favoured rival, and, except in its cruder 
details, the arc lamp of to-day is in almost the same elementary 
state of undeveloped originality as in the days of 90 years ago. 

This state of medirval incompleteness is not caused by any 
fault in the arc itself, for a brief perscrutation into the 
physical conditions show at once the vast field capable of 
improvement if but the same amount of careful attention and 
inventive skill be given to the more efficient of the two prin- 
cipal means of electric light production as has been given to 
the less efficient form. That the arc is superior to the incan- 
descent lamp, as far as efficiency of transformation is con- 
cerned, is universally conceded ; but against this superiority 
in actual watts per candle-power is opposed the difficulty of 
producing by the arc lamp, light in а suffieiently small volume 
to give the necessary and equally important good distribution 
of illumination. 

For some unexplained reason the standard of 2,000 nominal 
candle-power has by common consent been adopted for the 
arc lamp; and, until quite recently, lamps to burn smaller 
currents than five amperes have hardly been beard of, much 
less used. That this is for want of more complete knowledge 
of its mysteries is clearly shown by the rumour of coming 
small current arc-lamps, to which manufacturers are now 
turning their attention. The demand for these exists; for, 
with smaller lamps at one’s command, the question of effi- 
ciency and greater purity of the illumination will rapidly make 
interior lighting by the arc lamp as great a field of operation 
as is at present the external open spaces and public streets. 


Before, however, the flexibility of the arc as an illuminating 
medium is fully and practically brought before the public, 
there is the more important consideration of efficiency to be 
well considered ; it is useless to put upon the market lamps of a 
neat and esthetic design to burn one or two amperes unless 
the light produced by them is more cheaply transformed than. 
by the incandescent lamp. It therefore becomes of the first 
importance that the various ways of increasing the efficiency 
of the are should be more clearly understood by the manufac- 
turing world than it is at present; and, as the scope for this 
desirable improvement is very great, the writer ventures to 
think that a few notes on experiments personally carried out 
may not be deemed out of place. 

Amongst the many factors influencing the. efficiency of the · 
direct current arc (with which alone the present article deals) 
may be mentioned: the current density at which the carbons are - 
burned—the quality of the carbon and its density—the propor- 
tion existing between the positive and negative rods, and the 
length of arc, as governed by the voltage at which the lamp 
burns. All these have important and entirely individual 
effects on the resultant luminous efficiency; and for an are: 
lamp to hold its own in these high-pressure and price. cutting 
days, the crudity of each must be altered into the best that a. 
careful study of the physics of the arc indicates, and the 
mechanical possibilities of the lamp itself will allow. 

Considering, therefore, the arc lamp as it is at present is 
when trimmed with carbons of a good quality, and of diameters 
18mm. and 12mm. for positive and negative respectively, and 
taking 10 amperes direct current with a carbon E.M.F. of 
about 44 volts, we may expect to produce an available or 
lower hemispherical illumination of a mean 1,200 to 1,500 c. p. 
Of this volume a sacrifice of at least 60 per cent. must be- 
made before the intensely piercing rays have been diffused: 
sufficiently to make the light bearable, so that the illumina- 
tion we may expect from a nominally 2,000 c.p. lamp is more- 
like 500 than that ascribed to it. If one estimates the useful 
light to be equal to 1 c.p. per watt consumed, the work done 
by the average lamp will not be much under-estimated, and 
even on this basis the arc is far in advance of the incan- 
descent as an energy to light transforming medium. 

Happily the present revival of industrial attention to this 
subject opens out the immediate prospects of further improve- 
ment in efficiency, while the competition between the enclosed 
and open-air type of lamp, and the keen conflict between the 
better known of our arc lamp manufacturers for the patronage: 
of the various corporations now commencing the electrical. 
illumination of their streets, or extending the field already 
supplied, brings forward the possibility of the practical: 
realisation of the perfect adaptability of the are to all kinds. 
of lighting purposes. 

Up to the present time the most decided attempt to produce: 
more light from the given energy supplied to the lamp has 
been by a reduction of the diameter of the negative carbon. 
With a view to determining the actual value of light gained. 
by this reduction, the writer carried out a series of carefully 
verified photometrical tests with lamps similar in all respects, 
excepting the size of the negative carbon. The results, while: 
undoubtedly showing the desirability of those lamps burning 
carbons of equal diameter being modified in this direction: 
to as great an extent as possible, have shown also that Ше: 
increased luminous efficiency is not of practical utility for all 
lighting purposes. | 

From an ordinary open air direct-current arc lamp, burning 
carbons as is customary in present practice, the distribution 
of light rays reach a maximum at an angle of about 45deg. to 
48deg., depending on the voltage of the arc, and the density 
and composition of the carbons. If, however, the negative 
carbon is of appreciably smaller section, additional rays are 
allowed to escape in a downward direction, while a certain 
diminution is noticeable in the more horizontal portions of 
the lower hemisphere. An examination of Fig. 1 will show 
this. In these curves the solid one was taken off an arc 
burning 18mm. positive and 12mm. negative carbons, and 
has a normal angle of emission for this proportion. The 
dotted line on the other hand, which is from the same lamp, 
with equal current and voltage (10:4 amperes and 45 volts at. 
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‘the carbons) is depressed and broadened out by the substitu- 
tion of a 7:5mm. negative carbon for the 12mm. one, till in 
the higher portions, between the angles of Odeg. and 80deg., 
a reduction of 10 per cent. has taken place, while between the 
angles of 45deg. and 90deg. there is an appreciable increase of 
light equal to 28 per cent. The relative mean lower hemi- 
spherical candle-powers are decidedly altered, being in the 
case of the 12mm. negative 585 c.p., and in the reduced 
602 c.p. | 

At the first glance it would appear that the gain resulting 
from the smaller negative must be of considerable value ; but, 
for the purposes of public street lighting and illuminating ata 
distance, it is on the contrary, decidedly disadvantageous. 
Fig. 2 shows the normal illumination produced by the two 


Candle-power. 
0 200 400 600 800 1000 


Fic. 1.—Curves showing the relative Distributions of Light from the 
same Arc Lamp under similar conditions of supply but trimmed with 
12mm. and 75mm. Negatives. 


eurves in candle-feet upon & plane at right-angles to the rays. 
It will be seen that at a distance of 15ft. from the lamp-post 
base the illuminations resulting from the 12mm. and 7:5mm. 
carbons respectively are 1:1c.f. and 1:5c.f, which in itself is 
enough to veto the use of the smaller negative, even supposing 
that at the greater distances the lights were equal; for the 
ideal to be carried out in publie lighting is to produce a 
regular and evenly distributed intensity of light. 

Any quantity above 5th of a candle-foot seems only to form 
& detrimental comparison to the darker parts, while such an 
abnormal amount as 1:7 candle-feet would, by its relative 


Fig. 2.— Curves showing Horizontal Dis- 
tribution of Light from Ares burning 
18/12mm. and 18/75mm. Carbons (Height 
of Arc 20 feet). 


Scale of Feet. 


brightness, act upon the nerves of the eye to so great an extent 
as to reduce still further the apparent illumination of those 
parts at the greater distances from the light source. But in 
the case of lamps intended to light up only small areas 
immediately about their bases, there are only the working 
difficulties of producing small-sized carbons in sufficiently long 
lengths, and arranging lamps to feed them (with some arrange- 
ment to cut out their resistance), that limit the reduction 
desirable. More especially is this so in the case of arc lamps 
for search lights, designed on the model of Messrs. Schuckerts, 
with carbons parallel to the beam thrown (see The Electrician, 
19th March, 1897, page 679), and in the absence of practical 
experience to the contrary, it seems reasonable to imagine 


such a projector, with mechanism arranged to feed a thin 
negative carbon through a hole in the centre of the mirror, 
would by this means secure for itself some two or three times 
the volume of light utilised in lamps using the ordinary 
arrangement of inclined carbons out of alignment. 

It is important to notice next what effect increasing the 
length of the arc has on its luminous efficiency as well as the 
part it plays in influencing the angle of maximum distribution. 
From & number of experiments with carbons of various 
diameters and kinds the results obtained point to a practically 
regular increase of candle-power within the limits of 89 to 58 
volts. Fig. 8 shows а curve drawn from a series of tests with 
carbons of 18mm. positive and 19mm. negative, and though 
the results vary somewhat from the observations of Prof. 
Carhart, who found а maximum efficiency of 55 volts, they 
point to the possibility of а still higher voltage being attained 
before the candle-power per watt suffers any appreciable 
reduction. 

It is interesting to notice from the curves that within the 
workable limits of 85 and 58 volts the mean hemispherical 
candle-power resulting from a given increase of voltage may 


Volts. 


Fia. 3.—Curve showing the relation between Mean H. S. Candle-power 
j and Voltage for 10 Ampere Lamp. 


be expressed more accurately than is usually done by the 
formula I- (9 x) – С, where C is] E original candle- 
power, V, the original voltage, V, the augmented voltage, and 
К а constant depending somewhat on the quality and density 
of the carbon. 

In the case under test, where carbons of excellent quality, 
supplied by the General Electric Company, were used, 
K=19°5. At a voltage of 55 and onwards a drop was 
noticeable, but to what extent the experiment was not able 
to decide owing to flaring of the arc taking place at about 
58 volts. 

M. André Blondel gives 45 to 50 volts as the limit of safety 
if an arc of stability and absence of flaring is to be ensured. 
This figure, with the present excellent quality of carbon on 
the market, is certainly a safe one, and, taking into account 
the many advantages a long arc possesses over those of lower 
voltage, might with advantage be raised some 20 per cent. 

With long ares at this voltage, apart from the negative being 
well removed from the crater of the positive so that it 18 
not in the way to impede the exit of light, the positive carbon 
itself is, by the increased amount of air which can play 
around it, consumed to a more acute point. This is in 8 
probability somewhat accountable for the continued increase 
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in light after the negative has well cleared the track of rays 
from the crater; for with a finer point to contain the heat of 
the arc the dissipation of its energy by conduction is greatly 
reduced, and proportionately more light is produced. 

Apart from this, a close inspection of the arc crater as seen 
under the magnifying influence of a projecting lens, leads one 
to the conclusion that the increase of light after a certain 
voltage is passed may be found in the varying forms of that 
part of the carbon undergoing volatilisation. With short ares 
of about 86 to 40 volts ће “pimple” of carbon (technically 
known as the mushroom ”) on the apex of the negative rod 
is doubtlessly well known to all. It is caused by the combined 
action of deposition of carbon from the positive crater, and by 
the arc impinging, not upon the end of the carbon, as is the 
case with higher voltages, but having once consumed the soft 
carbon of the core, taking up its position more horizontally 
between the inner edge of the crater and the correspondingly 
nearest side of the negative carbon. The direct effect of this 
is to produce a crater shape of the most objectionable kind for 
efficient light production ; for, apart from all shielding by the 
negative, a cup-shaped crater can but give out a portion— 
sometimes only 60 to 70 per cent.—of the light produced by 
one of flatter form. 

It must not be assumed, as is so frequently stated by writers 
on the electric are that the carbon consumed by the arc is 
wholly volatilised ; the proportion absolutely evaporated by 
the heat of the arc is but a very small percentage of that 
which, in combination with the surrounding oxygen of the air, 
is burned. 

Indeed, so important an influence has a current of air upon 
the life of the carbons that in a pair of 12in. positive carbons 
experimented on, 3in. more of one than the other was con- 
sumed in the same time by allowing a gentle draught to play 
upon it. The necessity of a well-fitted globe is obvious, and 
is best exemplified in the case of the enclosed type of arc 
lamp. | 
It has long passed beyond the necessity of experimental 
proof that the present abnormal cross-section of carbon in the 
present day type of arc lamp is directly productive of the 
greatest of all its inefficiencies. Theory is equally pronounced 
and sure in its reasons why this should be so. Prof. S. P. 
Thompson, in his excellent Cantor lectures on ** The Arc,” read 
before the Society of Arts in 1895, gave a clear view into the 
principle physical performances taking place between the 
carbon points, and brought to light much which was previously 
dark and uncertain concerning the actual production of light 
by the arc. That the major part of the rays emanates from 


that part of the carbon undergoing actual volatilisation is an, 


accepted fact. At least 80 per cent. of the whole radiated 
light has been proved to be directly due to this; and, with the 
publication of Mr. A. P. Trotter’s observations on the relation 
existing between emitted light and observable crater area in 
the Proceedinys of the Institution of Electrical Engineers, all 
doubts upon the subject have been removed. In the Cantor 
lectures previously referred to Prof. Thompson points out the 
impossibility of increasing the light by raising the tempera- 
ture of the crater for the simple reason that we have reached 
a limiting point; for, he demonstrates, it is as impos- 
sible to raise carbon above the degree of incandescence 
of the crater of the arc as it is to raise water above 
boiling point, or ice above melting point. Clearly there- 
fore the harder the substance of the carbons, and the 
more homogeneous their composition the higher must be the 
heat necessarv to vaporise them ; and, as the efficiency of any 
light source is a direct function of its temperature a higher 
illuminating power is produced from hard than soft carbons 
in a well struck arc. The observations of M. Blondel (** The 
Electric Arc Lamp and Machinery of Lighthouses,” The 
Electrician, Vol. XXXI., September 1, 1898) corroborate these 
theoretical generalisations. 

The necessity for the greatest possible care being exercised 
in the choice of the carbons to be used is very obvious. Soft 
carbons are to be avoided, except in the case of old-fashioned 
lamps, with which it is impossible to maintain an unflicker- 
ing long arc. With short arcs alone should they be tolerated, 
since, owing to their greater deflagrability, a bad lamp may 


with softer carbons be made to give a more satisfactory result. 
Could another metal be discovered with a higher point of 
volatilisation than carbon wemight take advantage of it; but 
till this desideratum has been encountered other means must 
be made use of. 

The temperature of the arc crater being fixed by the nature 
of the carbon, the next attempt must be in the direction of 
enlarging the same. This may be achieved in many ways. 
Primarily the area of volatisation is directly proportional to 
the current passing ; but the area as limited by the evapora- 
tion of carbon, and the area as regards the production of 
light are not necessarily the same thing. Ifwe may imagine the 
crater of an arc to have formed itself into a perfect inverted 
hemisphere, then the area of evaporative surface would be 


4, while the light-giving area would at its maximum only 


equal e On the other hand, could we produce a flat crater 


these two surfaces would be equal, and double the light would 
result. It is therefore of paramount importantance that the 
crater should be kept as flat as is consistent with the mainten- 
ance of the stability of the arc. 

Short ares are from this cause, in addition to their many 
other objections, to be avoided, owing to their tendency to eat 
into the positive to a greater extent than long arcs under 
similar circumstances. Furthermore, since the wick or 
core of the positive is designed to volatilise before the main 
body, it should be restricted to a diameter such that a point 
of equilibrium is struck where the advantages derived from 
the flattening of the crater are counterbalanced by the 
approaching absence of stability. In arc lamps of the air- 
tight type, the naturally flat form of the crater produced is 
one of the prime factors responsible for the high luminous 
efficiency resulting, and bears out to a great extent the 
argument above. 

Having considered some of the minor causes by which the 
efficiencies of the arc are impaired, we arrive now at the major 
defect, and the one to which the inventive genius of the 
thousand and one arc lamp patentees could, with most hope 
of pecuniary gain, be devoted. 

An arc of definite voltage and current generates a definite 
quantity of heat. Were perfect thermal isolation materially 
possible infinity of light would result, but as such in our 
mundane arc is out of our reach we are content to confine our 
attention to the localisation and elimination of some of the 
paths by which the heat is lost. These are, in general, three : 
radiation, convection, and conduction. The first may be 
passed over as unavoidable. The second, from a light-pro- 
ducing point of view, is almost as unassailable, though its 
effect on the quantity of carbon consumed is, as previously 
stated, startling in the highest degree. In the third we dis- 
cover the most important, and see the greatest possibilities of 
further advancement. It is more difficult to apply theoretical 
considerations and argue the losses due to conduction of heat 
from the crater by the surrounding body of carbon, than it is 
to treat the same from an experimental basis, This has been 
done by many, and though, as is reasonable to expect from the 
number of variable and influencing factors in so complex a 
whole, the individual experimenters differ somewhat in detail, 
they unanimously agree in pointing out the decided gain to be 
derived from a judicious reduction in the size of the carbons 
to be burned in the lamp. 

In a previous article attention has been drawn to the results 
of M. Jean Rey (see The Electrician, Vol. XXXVIII., p. 798, 
April 9, 1897). At & later period M. A. Blondel obtained by 
the aid of his ‘‘lumen-meter” the following values, with а 
45-volt 10-ampere lamp, and the carbons named :— 


Size of carbon in mm. Lumens. Aden 1 5 18/: "i 
18 and 14 2,800 i 
14 and 12 4,100 46 per cent. 
10 and 8 5,750 106 per cent. 


From these it will be seen that there are only the mechanical 
difficulties of arranging a multiple carbon lamp feeding smaller 
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rods to be overcome before the present mean hemispherical 
candle-power per watt is increased some 150 to 200 per cent. 
With the idea of arriving at the practical reduction pos- 
sible, the candle-powers resulting from the use of different 
sizes of carbons, together with the length of carbon consumed, 
were measured. Fig. 4 shows the relative intensities in 
standard candles, while the lengths of rod consumed were as 
follows :— 


Lengths of Carbon consumed in Arc taking 10 amperes, 46 volts. 


Positive. Negative. 

Size. Inches per hour. Size | Inches per hour. 
18mm. 07 12mm. | 0°65 
14mm. 1:05 9mm. | 11 
13mm. 1:2 8mm. | 14 


From the curves of candle-power and the results of 
M. Blondel and ethers, it will be apparent to the most super- 
ficial of observers that the light now being lost owing to the 
current density of the carbons being so low, is no small or 
negligible quantity. It will be seen also that despite the great 
desirability of decided reduction in the sizes of carbons used, 
the modification is, in its fullest extent, beyond our reach until 
some new type of lamp has been placed upon the market, 
which will allow longer and thinner carbons to be used. Con- 
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Fic. 4.—Curves showing the relative Candle-powers from the same 
Arc Lamp taking 10 Amperes 46 Volts when trimmed with various- 
sized Carbons. 


siderable advantage can, however, be derived by those to whom 
the law of custom has not become an impossible barrier by 
using the present form of so-called 32-hour lamp to burn for 
half the time, and trimmed with a smaller-sectioned carbon. 

Let us consider the necessities of a lamp for street lighting. 
It is imperative the same should burn from 15 to 16 hours. 
This may be taken as the longest necessary in winter months, 
and lessens as the days lengthen, according to the well- 
known curve, till a minimum of 51 to 6 hours is reached in 
June and July. It follows that a double-carbon lamp having 
a total carbon space of 40in., and trimmed with two 12in. 
14mm. positives and similar lengths of 9mm. negatives, would, 
burning at the rate of 1:1ір. positive and 1:1іп. negative per 
hour, run for 18 hours, or ample to light the longest night 
and leave a sufficient length of rod over in case of fog or 
thunderstorm. With the same lamp in use as usually 
trimmed with 18mm. and 12mm. carbons, the hours of 
burning would be increased to 28 or 29—not long enough 
for a two nights’ service, and therefore necessitating the 
same amount of trimming attendance as in the case of the 
reduced carbons. 

The relative lights produced are, as has been shown, widely 
different, and may be safely put down as being in the propor- 
tion of 61 to 100. The actual mean lower hemispherical 
candle-powers of the example in Fig. 4 are 585 and 968. 
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Much advantage has been claimed for the double carbon 
lamp in its saving of carbons and carboning wages; but the 
one is gained at the expense of the other, for to most economi- 
cally use the carbons the fractional length in the second side 
left over from a night’s burning must be changed over to the 
b rod; otherwise an accumulation of short lengths takes 
place. 

Sight must not be lost of the fact that complete consump- 
tion of carbon is as easily provided for in the case of the 
14/9mm. rods as in the 18/12mm. by the simple expedient 
of trimming one side with 10in., Sin. or 6in. lengths as the 
days grow longer and the hours of lighting less. By this 
means no loss of carbon would take place, and the only addi- 
tional expense incurred would be for increased trimming, and 
the slightly greater cost of the thinner carbons. These, in 
view of the enormous increase in illuminating power, are 
negligible. 

Let us compare the relative amounts for 1,000 hours of 
burning. One lamp trimraer and boy, trimming 80 lamps 
per day, at 80s. and 15s. per week respectively, works out at а 
cost of 1d. per lamp trimmed. For a thousand hours of 
burning a lamp trimmed with 18/12mm. carbons would con- 
sume 58tt. each of positive and negative, while 14/9mm. 
would take 92ft. each. For each Sin. burned a length of 
2in. must be allowed for length left over in the carbon-holders, 
which gives a total of 724ft. each of 18mm. and 12mm., and 
115ft. each of 14mm. and 9mm. At the present prices of 
carbons the relative costs would be: 18/129mm. 18s. 1d., and 
14/9mm. 15s. 114. The respective number of attendances 
for trimming would be approximately—for the 18/12mm. 55 
times=4s. 7d., and for the 14/9mm. 64 times = 5s. 4d. So 
that the total trimming and carboning costs would be respec- 
tively 17s. 8d. and £1. 1s. 4d. These figures would be exceeded 
somewhat in actual practice as the nights grew shorter, on 
account of the waste of 2in. of carbon becoming а more 
important factor ав shorter rods were put into use; but the 
example is sufficiently typical to show that the difference in 
cost is not of sufficient importance to influence the use of the 
more economical carbons. 

Taking another view of the case, a few figures show the 
relative costs of a 1,000 candle-power hours, as produced by 
.18/12mm. and 14/9mm. carbons, and including carbons and 
attendance, to be respectively 5:5 pence and 8:1 pence. 

Good wine is reported to need no bush. If the same law 
applies to street lighting practice no further advantages need. 
be claimed for the higher current density in arc-lamp carbons 
to induce some of our municipal electrical engineers to take 
the matter up, and give a verdict for or against. No extra 
capital outlay is required further than an adaptor to take the 
smaller rods, and those engineers who take the initiative step 
will secure for their boroughs a superior lighting, and advance 
in no small degree the commercial value of the arc lamp. 


STREET RAILWAY DIAGNOSIS.* 
BY C, BILLBERG. 


This Paper was written less with the intention to give accurate 
data concerning any particular plant, than to show how it is pos- 
sible to reach valuable conclusions regarding any steps it might be 
advisable to take, from methods similar to those described. Such 
tests can easily be carried out with such instruments as are to be 
found in every station. 

A street railway in Pennsylvania having recently been investi- 
gated by the writer, a brief description and a discussion of a few 
points might be found interesting. For various reasons, the name 
as well as the locality will be omitted, as it does not affect the 
иг сич features at all. It is far from being a typical road, but 

ill probably fairly represent the condition of a large number of 
plants now in operation. | 

The oldest part of the road in question was built several years. 
ago, in order to connect a few small villages with a country town. 
The total length was about 104 miles, or referring to the profile 
map reached from the point marked A to that marked B. The 
power-house is located about 54 miles from point A, or very nearly 


* From the Electrical World of New York. 
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in the centre of the system at that time. As can be seen from the 
same map it presents several quite steep grades, the maximum 
being about 73 per cent., at a distance of about 4} miles from the 
power-house. The general direction of the road is almost in a 
straight line. It is single track, with turn-outs, and operated at 
that time six cars on a seven minutes’ schedule. A few years later 
a continuation, almost in a straight line with the older part, was 
added in order to reach another small town about 44 miles distant 
from the end of the road. This extension necessitated an increase 
of the station equipment, and with this it is now-operated. The 
present service consists of ten cars with a nine minutes’ schedule 
on the oldest part, or between A and B, and 18 minutes on the 
later addition, or between B and C. It can be seen from the profile 
map that the road is about 78,000ft., or 142 miles long. From A 
to В the road follows the valley of a small river, but begins at 
about B to rise over a watershed. The soil consists mostly of 
gravel and clay. 

The power-house presents no special features. Its equipment 
consists of the following : Four Harrison horizontal return tubular 
boilers carrying 80lb. steam pressure ; two Frick Corliss engines, 
cylinders 14in. in diameter and 36in. stroke, giving about 85 E. p. 
at 90 revolutions per minute and one-fifth cut-off. They are both 
belted to a ‘‘ jack shaft," from which in turn are belted two 
dynamos. This shaft is provided with a coupling in order to be 
able to operate each dynamo with either engine or vice versá. This 

rovision has never been used, though both engines and dynamos 
have been under repair. There are also two Armington and Sims 
single cylinder, 144in. diameter and 15іп. stroke, non-condensing 
engines, giving at 260г. p. m. and one-quarter cut-off 135 н.р. To 
each of these engines are belted two 60-kilowatt dynamos, one from 
each flywheel. The electrical equipment consists of six 60-kilowatt 
Edison bipolar compound-wound dynamos, giving 525 volts at the 
bus-bars on the switchboard. The machines are all connected up 
in parallel on the switchboard, and are provided with compen- 
sating bars. | | 

The switchboard, whieh is simply constructed of wood slats, is 
equipped with Edison and Thomson-Houston ammeters for the 
individual machines, and does not present any specialfeatures. A 
Weston illuminated dial instrument, reading up to 2,000 amperes, 
shows total output of current. A small portable voltmeter, Weston 
standard, is the only potential indicator in the station. Westing- 
house automatic circuit breakers protect each feeder from over- 
load. 

The station was originally protected from lightning by arresters, 
but as some trouble from this source was experienced a tank 
lightning arrester ” (see The Electrician, Vol. XXX., December 2, 
1892, p. 117) was added, with the result that last summer there 
were but few accidents of this kind, although the road was operated 
during some very severe storms. 

The first car equipment consisted of General Electric 50-w.p. 
motors, and controllers are used. Some General Electric type 
controllers are also in service. 

. Data concerning roadbed, overhead construction and feeders will 
be given below. | 

. The first test on the road was undertaken with a view to find out 
what energy а car in regular service would need at the different 
points of the road, both in regard to current and potential. One 
of the cars, equipped with Westinghouse No. 12 motors and con- 
trollers, and provided with test instruments, was subtituted for one 
of the regular cars and run on schedule time over the line. Its 
weight, including motorman, conductor, the author and assistanta, 
was 17,500lb. This was somewhat smaller than the average, and 
was во selected in order to be sure not to obtain too large a result. 
The whole test outfit was exceedingly simple and consisted only of 
two Weston portable instrumente of the small laboratory type. 
The instruments were in good order and had. been recalibrated by 
the maker just before the test. The voltmeter could measure up 
to 600 volts and was so connected as to measure the difference of 
potential between the base of the trolley pole and the ground con- 
nection in the controller. The ammeter.had a range of 150 
amperes, and was connected in between the motors and the trolley 
pole. Previous to this test the accompanying profile map of the 
road had been made, and every fifth pole from the power-house 
to each end had been numbered. The test was conducted in the 
following manner: А man stationed on the front platform of the 
car called out the number of each pole as sighted by him, and at 
that instant the instruments, as well as the time, were read and 
noted at once. . The result of this test was plotted. At one point, 
on the upper end of the road, the potential dropped to 240 volts, 
and that almost any potential between that and 525 volts at the 
power-house could be found along the line. . This large drop of 285 
volts, or a little more than 64 per cent., lost in the feeder and 
return system, necessarily attracte the attention at once. 

. In order to differentiate this loss and so be able to localise its 
cause, the loss in the overhead system must first be ascertained. 
This necessitates the making of the following assumptions : First, 
that each car runs on its specified time, and therefore that its posi- 


tion at any moment can be determined by means of the schedule 
and a curve of current, and secondly that each car cónsumes the 
same amount of energy at the same place on the road as the test 
car did at that place. These assumptions are, of course, not quite 
correct, but as the energy used by the cars under these assumptions 
is smaller than in actual practice, the loss accounted for wil] be too 
small, and therefore the error will affect the result in such а way 
that it can be'safely allowed. Knowing that the cars run on a nine 
minutes schedule on the lower part of the road and on an eighteen 
minutes on the upper part, the cars can be located in their proper 
places and the correct amount of current allotted to them. Select- 
ing the place where the above-mentioned low potential occurred as 
the starting point, and summing up the different amounts of current 
used by each car, the output of the station for this end of the road 
will be found to be 236 amperes at this moment. Taking these 
various amounts of current into consideration, the total drop of 
potential in the feeders and in the trolley wires can be calculated 
and amounts to 133 volts. This figure includes the drop of voltage 
at the various places where either change or cross-section of feeder 
or trolley wires or amount of current occurs. If these 133 volts are 
subtracted from the previous figure of 285 the result, 152 volta, 
represents the drop of potential in the return circuit, including the 
drop between the ground connection in the controller and the rails. 
In view of the fact that the return circuit is made up of the two 
rails, а ground wire and the ground, including water and gas mains, 
this figure seems entirely too large. 

Before going any further, some facts regarding the road bed and 
its construction will be noted. Beginning at the lower end, or at 
point A, the roadway consists of 18,000ft. of 501b. T rails, 32,000ft. 
of 401b. T rails, 4,000ft. of 521b. girder rails, 24,000ft. of 60lb. T 
rails, laid on cross ties filled in with dirt. From A and B to the 
power-house a ground return of No. 0 B. and 8. soft copper wire 
is provided. Each rail had been connected to this wire by No. 10 
B. and S. copper wire secured to the rail by a channel pin and to 
the ground wire by soldering. This was supplemented later on by 
a No. 0 long copper bond, riveted in the webs of the rails, and 
applied throughout the whole length of the road. On the upper 
end, or between B and C, the ground wire was dispensed with. 

Before proceeding to calculate the resistanoe and drop of voltage 
in the return circuit, some assumptions will have to be made re- 
garding this circuit. In order not to complicate the matter too 
much, and still to be on the safe side, this circuit will be considered 
as consisting only of the two rail strings, leaving out of the calcu- 
lations the conductivity of the ground, with its network of water 
and gas pipes, as well as the ground wire. 16 will further be 
assumed that the resistance of steel is about eight times as high as 
that of copper. The figure is given in most handbooks as six, but 
the author considers this too small for the modern high-carbon 
steel. Under those conditions it can be calculated precisely as was 
done when the drop of potential in the overhead system was under 
consideration, how many volts are lost from car to car, and by 
adding all these values together the total drop of potential in the 
rails is found. It should not be forgotten that there are two rails in 
parallel, and that it must be settled what drop of potential is to be 
allowed for in each individual joint. The author's own experience 
in this respect, based on actual measurements, is that with proper 
rail-bonding the resistance can be reduced to between 0:000017 and 
0000034 ohms per joint. It is well to mention that the latter 
figures were obtained shortly after the joints were made, and should 
therefore be taken as à minimum.* In the present case 0:004 ohms 
will be assumed as the resistance of one joint and 30ft. as the 
length of one rail. Under the above conditions, the resistance and 
therefore the drop of potential from the selected point to the power- 
house can be figured out. Making those calculations and adding 
together the results, 108 volts is obtained as the total drop of 
potential in the rails at the time under consideration. Subtract- 
ing the above result from 152 volts, which, as found before, repre- 
sented the voltage lost in the return circuit, there remains yet 44 
volts to be accounted for. | 

As this difference is 29 per cent. of the total loss in the return 
circuit it is evident either that this return circuit is particularly 
bad or that some of the above assumptions are wrong. Looking 
over the latter carefully the errors seem in all cases to be on the 
right side. In the above calculations the whole current 1s sup- 

osed to return through the rails, an assumption which it is well 
[о cannot be right. In order to find out how much current 
was returned to the station through the rails and how much by other 
paths, a rough test was made by taking simultaneous readings of 
the ammeter giving the total output of current and of another 
ammeter placed successively in the rail-return circuit and in the 
other paths to be tested. 

The result seems to indicate that only about 54 per cent. of the 
total current leaving the station is returned through the rails and 
the ground wire. The rails and the ground wire were so inter- 
connected that they could not very well be separated. The above 

* The figures were obtained by measuring the drop of potential due to 

‚ a current of 500 amperes, 
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percentage thus includes the current returning through the ground This question will have to be answered from an economical point 


wire to the station. This current was by no means small or negli- 
gible, and therefore the above percentage is too large, but it will, 
however, serve its purpose as it is, and will therefore not be changed. 
Ву a similar test, it was ascertained that about 42 per cent. of the 
whole current was returned through a water-pipe, and the rest, 
2 per cent., according to measurements, or 4 per cent., by account- 
ing for the whole current through the ground proper. This shows 
that 54 per cent. at most of the current under consideration returns 
through the rails, and! it follows that the loss of potential in them 
is too large in the same proportion. Making a correction in conse- 
quence, the loss of potential becomes 58 volts, leaving 94 volts 
instead of 44 to be accounted for. It was therefore considered as 
plainly proven that the rail bounding on the road was in a very bad 
condition, and that it would be to the interest of the owners to 
carefully rebond the whole length of it. 

As above shown, 42 per cent. of the total output of the station 
returned through a water-pipe. This constitutes a far more impor- 
tant danger to the road than the loss of energy due to a bad return 
circuit, and it necessitated a further inquiry into the distribution 
of potential between the rails and the pipes. It might be well to 
note here that in this particular case the negative bus-bar is con- 
nected to the overhead system, the positive one being grounded by 
means of direct connection to the rails, to the ground-wire, to the 
ground-plates and to the pipes. As everyone is well acquainted 
with the serious consequences of allowing a larga amount of cur- 
rent to flow through a system of either water or gas pipes, there is 
no need of going over the subject here. It may, however, be 
pointed out that electrolytic action will take place, not only where 
the current leaves the pipes, but also at every joint, and, further, 
that the joint that would be considered the most perfect one from 
a water or gas engineering standpoint may be the one that will give 
rise to the worst electrolytic action. 

In order to ascertain as far as possible the condition of the road 
in this respect, a series of measurements was taken all along its 
length, between each fire hydrant or water outlet and the nearest 
point on the rails, with the following results: First, that the rails 
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of view, and resolves itself simply into this: How many horse- 
power hours can be saved per year and what will this represent in 
dollars and cents? If the reduction in power is so small that the 
amount of labour in the station will have to be kept the same as 
before, then, of course, the saving will only be represented by the 
difference in cost of the amount of ooal burned before and after 
the change, but if the saving is large enough to dispose of some of 
the labour necessary to o te the station, then the oost of this 
labour ought to be Added to the oost of the coal saved. In the 
majority of cases the only saving will be the cost of the coal, and 
therefore the cost of one horse-power per year would be decided by 
the prioe of the coal. Taking 18 hours per day and 4lb. of coal per 
horse-power per hour as & base for the calculations, the result is 
that about 13:2 tons of coal will be burned per horse-power per 
hea This will cost at $2 per ton $26:40 per year. Allowing for 
abour and other factors $40 may be safely assumed to represent 
the cost of producing one horse-power per year in this case. 

It might be mentioned here that most of the advice given to the 
company has been to add more copper to the feeder system. 
Whether this would be true economy or not will be seen later. 
In order to solve this problem data different from those so far 
given, as to the output of the station in amperes and watts, will be 
needed. А current curve and а watt curve for a trip have been 
plotted to this end. After integrating and multiplying by the 
number of trips per day, the following figures are found, namely, 
749,000 watt hours and 1875 ampere hours. The above numbers 
represent the average amount of energy and of current used by the 
cars per day. These figures are the average, pure and simple, but 
it is advisable to remember that in calculating the losses in the 
feeder and return circuits, as will be seen later on, these figures 
must not be used if correct conclusions are to be arrived at. 
Assuming that the potential at the station is kept at 525 volta, the 
average output of energy from the station per day would be 985,000 
watt hours, showing an average loss of about 23:9 per cent. 

As seen above, the amount of copper to. be used in any particular 
case is purely a question of economy, and therefore it will have to 
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from the point marked C on the profile map to the neighbourhood 
of the one marked D on the same map, are all of negative sign 
relative to the earth or to the pipe, and that the maximum 
observed difference of potential was 22 volts on this part of the 
road. Second, that the rails between points marked on the profile 
map D and E gave positive signs with reference to the earth and 
to the pipes, with a maximum difference of potential of 5 volts. 
Third, that the rails between points E and A on the same map gave 
negative sigus with reference to the earth and to the pipes, with an 
observed maximum differenee of potential of 12 volta. 

From the indications of the above measurements it can be very 
clearly seen that the water pipes are subjected to а very strong 
electrolytic action, and that sooner or later they must give trouble 
on this account ; and as this might involve the road in expensive 
litigation a plan to obviate this trouble is evidently an immediate 
necessity. It is quite clear that the larger the resistance, and 
therefore the drop of potential in the return circuit, the larger is 
the percentage of such current that will return through the pipes ; 
and as the electrolytic action is proportional to the current it 
follows that the only thing to do in order t» reduce this action as 
much as possible is to provide a return circuit of such a low resis- 
tance that all or nearly all of the current will return to the station 
through this path. Careful railbonding, though an expensive 
remedy, appears to be the most economical plan in the end, 
especially as it will at the same time reduco the excessive loss 
of energy to a considerable extent. 

At the same time it is advisable to change the present connec- 
tions so that, instead of connecting the 'bus bars in the station 
directly with the water or gas pipes, thus inviting the current to 
go through the very path it ought not to follow, the rail connected 
side of the station be kept insulated from the pipes and from the 
ground, and thereby as much resistance as possible be introduced 
into this part of the circuit. 

The next point for consideration is whether the copper in the 
overhead system can be further increased to advantage. 


be decided what percentage of interest and depreciation should be 
allowed on the invested capital. Теп per cent. will be assumed 
to cover this, and it will be further assumed that the cost of feeder 
cables, hung on poles and connected to the trolley wire, will 
amount to $500 per ton of cables. Under the above assumptions, 
апа by making use of Lord Kelvin's well-known law, the amount of 
copper to be used in this case, without exceeding the most 
economical amount, can be figured out as follows : 


а=с 
pR | 

In the above formula the different letters represent the followin 
quantities: а = conductor area; = current; p=annual rate of 
interest; q=cost of 1 electrical horse-power per year; f= number 
of hours per year the current c is flowing; k and w are constante. 
Prof. Forbes has prepared some extremely useful tables as a help 
for solving problems of this kind. They have been published in 
his Cantor lecture for the year 1885, On Distribution of Elec- 
tricity." 

Tha assertion is often made that the above formula cannot be 
used for electric railway problems, as it leads to wrong resulte. 
But if it is applied correctly—that is, without disregarding that 
this c is the ** energy " mean current, and not that mean which is 
arrived at by dividing the total ampere-hours per year by the 
number of hours that the station is at work, because the waste of 
energy is not proportional to the current, but to the square of the 
same, the formnla is applicable iu all cases. Prof. Forbes arrived 
at this ** energy-mean" current in the following manner: He con- 
sidered various values of the current, graded uniformly between its 
maximum and minimum value, and applied the formula for each 
step, taking as time the number of hours during which the current 
was comprised between one step and the next, corresponding to 
the formula : . 
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It is evident that the same amount of energy would have been 
absorbed during the same total time, and in the same circuit, by 
the passage of a given constant current according to the formula : 


W= 3i 202, t. 


In this formula C,, can be considered as that current which will 
give the same result as the actual variable current in the station 
during the year. Its value can bo found by elimination of w from 
the above equations to be : 


/1\? 1 ү 
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As can be seen from the above value of c, the smaller n, that is, 
the number of steps into which the current is subdivided, is made, 
the easier can the equation be solved, but the less accurate the 
result. The larger » is made the more accurate the result, but the 
more labour is required in order to solve the equation. The author 
finds c without going through this long and tedious process, in the 
following manner: Plot a curve with the times as abscisse and the 
square of the current as ordinates ; then integrate the area under 

the curve, and after having divided this area by the length of the 
base line, take the square root of this ratio. This is the value of 
с, or the energy mean current. The result is far more accurate 
than that arrived at by the other process, as it takes into account 
ай the variations or changes of the current during the period under 
consideration. 

Calculations show that in order to reach the most economical 
point about 49} tons of copper should be used in this caso. By 
referring to the profile map and making a few calculations it is 
found that the copper now in place on this end of the road amounts 
to about 57$ tons. "Therefore the economical amount has already 
been exceeded. So no more copper should be added except to 
meet requirements of another nature. It must be borne in mind 
that changing the schedule would materially change the conditions 
and modify the above conclusions. 

One more problem remains to be considered. At about 
44,000 feet distance from the power-house the road presents 
a grade of 74 per cent., and it happens sometimes that а car 
cannot get enough current to climb it if there is at that time 
& heavy demand for current at other parts of the system. The 
inconvenience to the passengers is the smallest objection to such 
а stalling of а car. Owing to the fact that the line is single 
track, it throws the timing of successive cars into a state of con- 
fusion, which takes some time to overcome. The main objection to 
such a disturbance is that it demoralizes the force, since it renders 
it impossible to insist on strict adherence to the schedule and the 
rules laid down as to the speed on various points of the road. The 
immediate result is an increase of the repair account due to injudi- 
cious but apparently unavoidable use of the controller. The 
remedies for such & case are not wanting, but it is not so easy to 
determine which of them is preferable or even acceptable. It 
would have been easy to so arrange matters at the outset as to 
entirely avoid the trouble ; now all that is left is to choose between 
the running of а special feeder without а booster, or of а smaller 
feeder with а booster, the installing of а small storage battery, the 
raising of the voltage on the whole system, or а few other 


ME сире 

ich one of these should be used is а matter of economy, and 
that plan is to be preferred which overcomes the difficulty in the 
cheapest way. Investigating the first proposition, and even basing 
the calculation on such а small feeder as No. 2 B and S, the cost 
. is found to amount to at least $3,800. The next point in order is 
the storage battery question. The smallest battery capacity that 
would be of any use would have to have an output of at least 20 
amperes for the short time that the cars pass this point. Sucha 
battery would cost not less than $2,500. This plan would have 
the advantage that it would tend to equalise the load diagram of 
the station, though on aocount of its small capacity this would not 
be very much noticed, except in comparison with the separate 
feeder plan. The third proposition to consider is the booster, with 
its feeder, and we find on investigation that this plan will cost about 
$1,500. The next and the last point to consider is the proposition 
to raise the voltage on the whole station. "This would result in 
reducing the amount of current used per car, and therefore the loss 
in the return circuit, provided that the speed is not increased. 16 
would also allow the use of the third notch for running the grade in 
question. The use of this notch for mounting this grade was tried, 
but although it helped matters somewhat it did not obviate the 
trouble, for the reason that the drop of potential was so large that 
the remainder could not give enough current or torque to climb 
the hill. The plan of raising the voltage on the whole station 
would necessitate a general overhauling of the equipment, as there 
is danger that otherwise а considerable increase of the repair 
account would result. It would also require new lamps and possibly 
some changes in the station, but on the whole it would present 
valuable features. 'This plan has the further advantage of requiring 


butlittle visible outlay, апа therefore will recommend itself to the 
managers. Ав said before, the raising of the voltage would result 
in а proportional decrease in the amount of the average current out- 
put from the station, and therefore the electrolytic effect on the 
water and gas-pipes would be proportionately decreased, as this 
action is directly proportional to the current. Several other plans 
were also proposed, Wut they all presented some serious objection 
or objections. For instance, a change in the gearing was con- 
sidered. The apparent reduction in speed could be allowed in this 
case, as tho schedule leaves ample time between the switches; but 
firstly the cost, and secondly the well-founded reluctance of every 
practical railway man to use appliances which are not standard, 
dispose of the question. Tho plan to raise the voltage seems to 
recommend itself as best, if proper precautions, both in regard to 
station and car equipment, are observed, and it remains but to 
briefly discuss the means to effect this rise of potential. 

The easiest way would be simply to increase the shunt fields of 
the dynamos. This would result in changing the characteristic 
curves of the machines, and they would probably not run so well 
together on the higher voltage as they did on the lower one. But 
the main objection is that the rate of compounding (which should 
by over-compounding) will be lessened, thereby resulting in а com- 

tively lower voltage at those times when the drop of potential 

ue to the heaviest currents would call for the largest rote of com- 

pensation. Therefore, this method cannot be used if a consider- 
able increase in voltage is required. 

Another way of raising the voltage, without experience with the 
above enumerated difficulties, consists in increasing the number of 
revolutions of the dynamos per minute in the ratio of the voltages 
(the fields being kept constant by introducing resistance in their 
shunts). This change of speed of the dynamos can usually be 
effected simply by increasing the speed of the engines. As a rule, 
most engines can stand an increase of speed of at least 10 per cent., 
and this will correspond to 10 per cent. rise of voltage at the station 
and considerably more at the cars, as the loss in the feeders will 
be decreased about 19 per cent., due to the 10 per cent. decrease 
of current in them. If a higher increase of voltage than this is 
wanted a change of the pulleys has to be resorted to. 

Whichever way is decided upon, the station must be thoroughly 
overhauled in regard to insulation, both at the machines and at the 
switchboard. An insulation test ought to be made every day, and 
a report sent in together with indicator diagrams of the engines 
and load diagrams of the output. The car equipment should also 
be overhauled and afterward subjected to rigid inspection every 
day. It may seem somewhat disappointing that such an extensive 
Paper does not lead to any definite rules wbich may be applied off- 
hand with at least some probability of relieving even obvious evils. 
In fact, it was written for the purpose of illustrating that each case 
might be judged on its own merits, and that amounts and specific 
data are the first step necessary for avoiding hasty conclusions with 
their sometimes costly consequences. The only general conclusion 
which the author would lay down is that most electric railways or 
power plants would be benefited by being subjected to an examina- 
tion every few years in order to guide the management in its 
future policy, and facilitate the discovery of points necessary for the 
economical management of the plant. The testa are exceedingly 
simple, need to take but little time, and will more than pay for the 
expense. 
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CRYSTALLISATION. 


So many people in these days write and talk as if 
Science were destined by some mysterious dispensation 
to make an unintermittent unending advance that it may not 
be altogether without profit to inquire if there exist any 
solid grounds for sueh а sanguine supposition. “ The old 
statesman,” says Emerson, “knows that Society is fluid ; 
.. .. „ any particle may suddenly become a centre of 
movement and compel the system to gyrate it." And history 
bears witness to the suddenness with which new and utterly 
unexpected centres of movement are formed when the 
time is ripe for change. Students of history indeed become 
во accustomed to the diastole and systole of human effort, the 
alternation of brief periods of feverish intellectual activity and 
growth with long ages of sleep, that they consider these 
movements as inevitable and as inherent in the social 
organism as the motions of the mammalian heart in man. 
In science and engineering the nineteenth century has been 
like the cinque cento of the Renaissance in Italy. Is it 
destined to be followed in due course by something analogous 
to the lifeless formalism of the succeeding century? If not, 
this can only be in virtue of the fact that science and 
engineering—one or the other, or both, as the lawyers express 
it—possess the principle of eternal growth at а constant rate. 
Before one can believe in the existence of such a gigantic 
exception to the great law under which all things move and 
have their being, something in the nature of irrefragable 
proof is required. Alas! what little evidence there is would 
seem to point the other way. 

Confining our attention to Western and non-military 
engineering, there was a slow but steady expansion from the 
days of the Greeks and Egyptians almost down to the days of 
the last Flavian emperors. Then came a creeping paralysis, 
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MoGaw and Co. .York-road, Lambeth, London, B. W. 
OEMENT.—House's Electric Cement Company, Liverpool 
OHEMIOALS. 
Boor(G.)and Co.,1 and 2, Artillery-lane Bishopsgate-street Without, Е.С, 
Gone. Н) 8 PLANT. r Bedford; and 19, Great d street, London, B. W 
en on ofd; and 19, Great George- on : 
Belliss (9 (à. E. ) & Со, "Ledsam-street Works, Birmingham; and 9, Victoria. 
ao ⅛ y k.; y Ole Бе река жаар 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 
S.W. Works: Erith, Kenn mu pas — 
OONDUITS. 
Callender'a Cable & Construction Co., Ltd., 90, Cannon-street, London, E. C.; 
and Erith Marshes, Kʒee n essence co 
Crompton & Uo. Mansion sfouse-baildinge,tiondon,f2.0. ; ane шы 14, 33 
Doulton and Co. 550 86 10. Fenz 23 
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hillips, 14, nion-ct. „Old Broad -st., London; & 


Stiff (J.) and Вова, Lo don Pottery, Lambeth, Londo Do 1. 15 
ndon Po 7 
ORUCIBLES, PLUMBAG , п, 


13 
О. 
Carbon Syndicate, 89, Victoria-stree W. D 
Doulton and Co., нА Pottery, Lendom. S.E. 2 23 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER ” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any subject, which may be of interest to the profession. 


RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage ) : — 


LIRE M си Б | ENGLISH RATE, Yearly ... 408 
at anning St. CALCUTTA. 
FtONDON OFFICE ч 28, Victoria Strost, estminster, S. W. 


INDIGE TION, WIND, BILE, NAUSEA 


(= DYSPEPSIA + DEPRESSION - APPETITE x LASSITUDE). - 


HALLOWEEN. 


A PURE AND HARMLESS CORDIAL, AND A SPLENDID PICK-ME-UP 
A BOON TO JADED WORKERS AND THINKERS. 


Of all Chemists, in Bottles, 18. 14d., 28. 9d., and 4s, 6d.; or of the 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, E.6. 
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E. S. HINDLEY. 


Works: BOURTON, DORSET. 


London Show Rooms and Stores : 
11, QUEEN VICTORIA ST., Е.С. 


wW AUTOMATIC 
STANDARD SCREW ENGINES. 


COMPANY DYNAMOS. 
MALIFA) 
—— AS! BOILERS. 


If You Want to Buy, Hire or Sell 

ENGINES, BOILERS, OR ANY KIND OF MACHINERY. . 
SEND SIX STAMPS FOR Electric 

2399 7) 2р1 


MONTHLY MACHINERY REGISTER, Light 


Newport, Mon., 


; DIUM. . = 
The Largest Stock of Miscellaneous Machinery in the Installations. — 
Kingdom, Ready for Prompt Delivery. 
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OUT-OUTS. PAGE | ELEOTRIO LIGHT OONTRACTORS8—Continued. PAGR 
Dorman and Smith, Manchester; and 94, Charing Oross-road, London, W. O. 25 Elec. Power Storage Co., 4, Gt. Winohester-st, London, E. C., and Millwall, E. 88 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, Henley (W. T. Tel. WorksCo,,37,Martin’s-ine,Cannon-st,London,4N.Woolwich 1 

Queen- London, E.C., and Brancho ss == Hindley, E. B., 11, Queen Viotoria- st., London, E. C.; and Bourton, Dorset.. 96 
General с Co., 69, 71 & 88. Queen Victoria- at. London, B. O.; & Salford.. 28 Johnson & Phillips, 14, Unlon - ot., Old Broad -at., London; & Charlton, Kent . I, 15 
Lundberg, A. P., Bradbury-street, Kingsland, London, ................ — 8 Laing, Wharton and Down, 82a, New Bond-street, London, W........... .. 94 

DISINFECTANTS. Sax (Julius) and Co., Eagle Works, Coldharbour-lane, Camberwell, S. E. 9 
Sanitas Co.. Three Colts Lane, Bethnal Green, London, .. B Siemens Bros, & Co., 12, Queen Anne's-gate, London, B. W.; & Woolwich, Kent 6 

DYNAMO BOLTS. ELECTRIC MINE EXPLODERS. 

Dv MMC ө and Bon, Whittall-street, Birmingham — 2 Siemens Bros. & Co., 12, Cusen Anne’s-gate London,8.W.; & Woolwich, Kent 6 
ee ELECTRIC MINING MACHINERY. 

n and Swan United Electric Light Company, Ediswan-buildings, 86-87, Easton, Anderson& Goolden, Broad Sanctuary Chambers, Broad Sanctuary 
General Klestrio Co. L 1 cr Queen Viertel. London, E.G; Redon. a8 | Fig „Works: Erith, Kent es 
en о - s е ween о А i 0 s . . е “ta Tight роуа га 24.07 
r . бар hav B dis REN 
on : Е on, an o., o 9 А өө London 8. ы 1 = [] «ep БАЧА ДРА CRMRAVRAVAIR | se se ee оов %% % % „„ 2 „ „ „„ „%%„%e 0 
Brush Electrical Engineering Co., 40, Queen Vioto street, London, B.C. E 81 General Electric Co., 69,71 & 88, Queen Victoria-st., London, E. C., & Salford, 23 
Chamberlain & Hookham, New Bartholomew-street, Birmingham  ........ 12 | ELECTRIC TRAMWAY SUPPLIES, 
Clarke, Chapman and Co.,Gateshead-on-Tyne; and 60,Fenchuroh-st.,London 10 Blackwell, R., 89, V street, Westminster, London. S. MW.. . 17 
Crompton & Со. , Mansion House-buildinga, London, E. C.; and Chelmsford 14,99 | ENGINEERS and CONTRACTORS 
to Works Co., 29, Clerkenwell-road, London, E.C........... . 12 Belliss (G. E.) & Oo., Ledsam-st. Works, Birmingham; & 9, Victoria-st, 
n, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, London, 8.W. ....... / TP VR E dn E DEAE 18 
S. W. Works: Erith, Көрё............................. LAU. Kw iss MR SE 88 Blackwell, R., 89, Victoria-street, Westminster, London, 8.W............... 17 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, Brush Electrical Engineering Co., 49, Queen Victoria-street, London, E. O. 31 
Queen- street, London, E. C., and Branchen — Chamberlain and Hookham, New Bartholomew- street, B еен сат Я 
Electric Construction Co., Wolverhampton; and Dashwood House, Old Chloride Electrical Storage Syndicate, 89, Victoria-street, London, . W... . . 11 
Broad-st., London, E. OOo o. .... V К КГУ eua VES ME - Clarke, Chapman & Co., Newcastle-on-Tyne, & 50, Fenchurch-st., London, E. O. 10 
General Electric Co., 69, 71 & 9 Victoriast., London, E. O.; & Salford.. 23 Crompton & Co., Mansion House-buil ; London, E.C., and Chelmsford. 14, 22 
Holmes (J. H.) and Co., N e-on-Tyne; and 17,Soho-square, London, W. 4 Drake and Gorham, 68, Viotoris- street, London, S. Wł—h w.. 4 "A 
Johnson & P 8.14, Union-ct., Old Broad-st., London; & Charlton, Kent 1, 15 Easton, Anderson & Goolden, Broad Sanotuary Chambers, Broad Sanctuary, 
Newton Electrical Works, Taunton, England ........... pan 5 8 S. W. Works: Erith, Kent J dé 88 
Opperman, C., 3, Wyn street, Clerkenwell, London E.C. ˙· Tb - 16 Electric Construction Oo. Wolverhampton; and Dashwood House, Old 
Siemens Bros. & Co., Queen Anne's-gate, London, . W.; & Woo oh, Ken 6 Broad-st., London, E. O. — оеоов о €e0059090000029090000202909090209090992299999 5 

EBONITE AND VULCANITE, Electrical Power Stor, Co.,4, Gt. Winchester-st.,: London, E. C.; & Millwall, E. 88 
Harburg India Rubber C.Co., F. Winter,188, London Wall, Wood-st.,London 16 Greenwood and Batley, Armley-road, Leeds; and 16, Gt. George-st., London 8 

ELEOTRIC BELLS. Henley (W. T el, Works Co., 1 Martin's-Ine, Cennon-st,London,&N. .Woolwich 1 
Edison and Swan United Electric Light Company, Ediswan- buildings, 86-87, Hindley, E. S., 11, Queen Victoria-st., London, E.C. ; and Bourton, Dorset 25 

Queen-street, London, E. O., and Branches. — Johnson ё Philips 14, Union-ct, Old Broad - st, London, R. C; &Chariton,Kent 1, 15 
G Elves Go. ‚69, 71 &88, Queen Viotorla- st. London, H. d.; & Salford.. 28 Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, Е.О. ...... 18 
gre aras u.acturing Co., Helsby, near Warrington ; and 11, Queen Вах (Julius) and Co., Eagle Works, Ooldharbour-lane, Camberwell, 8.E. .... 

у et, London, EB. C., and Liv J 1 Siemens Bros. & Co., 12, Queen Anne s-gate London 8. W.; & Woolwich, Kent 6 

rd "oro 23. 19, Coleman-street, ndon I. CO... 15 bro ated Electric Co,, 82, Victoria-street, Westminster, London, 8.W.... 80 

ENGIN 
Chamberlain & Hookham, New Bartholomew-street, Birmingham .......... 7 19 Allen (W. H.), Son and Co., Bedford; and 19, Great George-st,,London, S. W. 17 

ELEOTRIO GAS LIGHTERS. а : Bii (6. ** Co., Ledsam-st. Works, Birmingham ; and 9, Victoria-st., 
Edison and Swan United Eiectric Light Company, Ediswan-buildings, 86-87, London, S. W..... . 332 8 - 18 

Queen-street,London, E. O., and Branches F Brush Electrical Engineering Oo., 49, Queen Victoria-street, London, Е.О... 81 
General Electric Oo., 69 & 71, QueenVictoria-st London, I. Cz &Salferd .... 28 Olarke, Chapman & Oo. Gateshead-on-Tyne ; & 50, Fenchurch-st., London 10 

ELEOTRIO LIGHT CONTRACTORS, Clayton & Shuttleworth, Lincoln ; and 96, Queen Victoria-st., London, E.O. 15 
Belliss (G. аја Co., Ledsam-st. Works, Birmingham; and 9, Votoria · at., Orossley Bros., w, Manchester; and 10, St. Bride-st, London, ©... 29 

London, 8. % eee eee оосо осе оо „% „eee „„., „% % „ „„ 6 „ „ „„ ое „ ев 18 Davey, Paxman . Colchester ; and 78, Queen Victoria-st., London, Е. 22 
Brush Electrical Eng. Co.,49, Queen Vi London, E.O. .......—. 81 Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
Crompton & Co., Mansion House-b „London, £.C.; and Chelmsford 14,99 8.W. Works: Erith, Kent 33G .... 88 
Beam dam ee eee w, Sele, NM. A) fl. Queen Viola res, London, BO, K Rein, Dorset 25 

п пагу Sanct W. 98 ‚ Victoria-street, n, 
Electric Construction Company, Wolverhampton; and Dashwood Hows Oud Robey and Co., Globe Works, Lincoln ; and 79, Queen Victoria-st., E.C. - = * 


Broad- street, London, E. 0 . % „% оз „„ „e „„ „„. e „ „„ „ „ 6 6 „ „ „%% % % „„%6„%„%„„ „ „ B б Willans and Robinson, Rugby ew» ap 0:0 oe pO оо O00 о 0€ O Ov % о „ „% „ € 
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ENGINE PACKING. PAGE 
nited Asbestos Company, Dock House, Billiter-street. bol, Don don; Z. 0.2 
Шоох (W. Н.) and Co., 84 and 86, Southwark-street, Lon 

EXPANSION SHEETING AND RINGS. 

FIBRE ted Asbestos Company, Dock House, Billiter-street,London, I. O. 


Delaware Hard Fibre Co., 16 
Mosses and Mitchell, 68-71, Ohiswell 


FITTINGS FOR ELEOTRIO кышт 
Benham and Froud, 40-42, Оһап Strand, London, W.O.. . 
Dorman and Smith, Salford, Manchester: and London and Sailings, Se 
Edison and Swan United Electric Light Company, Ediswan B , 86-87, 

Queen-street, London, * and Branches. eeesene nese 80408 
General Electric Co., 69. 71 & 88, Queen Victoria-st., London, B. C., & Salford. 
** Holophane," 91, 93 ‘and 95, Queen Victoria-street, London, Е С. .......... 
Johnson & Phillips, 14, Union-ot., Old Broad-st., London; & Charlton, Kent... 1,15 

» Wharton and Down, 824, "New Bond-st., London, N; M 
Lun „A. P., Bradbury-street. Kings! 
Telegrap | Manufacturin 8 асси 8 W ; and 

Victoria-st., London, ©2008 08 8828 э 8 6.9 OS ою 0.09 64 огоз O O 9,0 CD 1 

Western Electric Co., 89, — ri а, RO а I 


lane London I. O 626% SO 06 9.9 0.0 „„ оз UD 
hisweilstreet, London, E. 


FLUORESCENT SCREENS. 
Bonnella (Н. D.) & Son, 58 Morti mer-street, London, WMW 138 
Cossor, 67, Farr: nadon rosa London, Е.С. ......... 323 жө Gales eM EE. 18 


eileen James J., 8, 9 and 10, Hatton-garden, London, 8 
Elson & Swan United Electric Light Company, Ediswan-buildings, 96-87, 
Queen-street, London, E.C., and Branohes ... a 
General Electric Oo., 69, 71 & 88, Queen Viotoria-st., London, E. C. & Salford 23 
GAS LIGHTERS (ELEOTRIC) А 
Edison and Swan United Electric dry t Compavy, Ediswan-buildings, 86-87, 
Queen-street, London, E.O., ranches .............. 
General Eleotrio Co., 69,71 & 88, Queen Vletorla- t., London B. C., & Salford 28 


#5006 


GAB POWER. 

Dows: n Ec. nomic Gas and Power Co., 89, Old Queon- st, Westminster, Londen 8 
QENERATORS. 

Cox Thermo-Blectric Co., The Cox Laboratory, St. Alban's, Herts .......... 8 
GLOBES AND SHADES. 

Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, E.C. ............ 1l 

Dorman and бир Manchester: and London and GiasgoW as~ = as 25 

ana Gorban, j on " o E —— ˙ | 
Edison and Swan eotric mpany wan-buildings 
P eaa ueen-street, London, E.C.; Branches ........ е 
eu 


lectric Co., 69, 71 & 88, Queen Vietoria-st., London, Е, 0.4 Salford 28 
'* Holophane,” 91, 93 and 95, Queen Victoria-stroet, "Топа зп, Е.С; анг 81 
Jobnsonand d Pbillips,14,Union- -6t., Old Broad-st, London; & Chariton Kent 1, 15 
HYDROMETERS. 
Hicks, James J., 8,9 & 10, Hatton-garden, London, E. 0———— 7 


INDIA RUBBER 
Harburg India Rubber C. Co, (F. Winter), 188, London Wall, Wood-st , Ж.О. 


INSTRUMENTS. 

Chamberlain and Hookham, New Bartholomew-street, ашина 3 

Crompton and Co., Mansion 'Houge-buildings, London, E.C.: & Chelmsford 14, 23 

Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 

Queen-stroet, London, E. C., and Branhe s 

General Electric Co., 69, 71 & 88, Queen Vioctoria-st., London, E. C.; * Salford. 98 

Hicks, James J., 8, 9 & 10, Hatton-garden, London, ОРУ 7 

Johnson & Phillips,1 Union ok. 1d Broad-st., London; & Chariton „Кеш 1, 18 

оов 1 

20 


16 


Nalder Brothers and Bed Lion-street, Clerkenwell London, 
Paul, R. W., 44, Hatton-garden, and Gt. Saffron Hill, London, E. C.. 
Pi id. oh . Clerkenwell, London, VV 20 
Richard, Jul Agenta: Levi(J.) & Co., 97, Hatton-garden,London,E.C. 16 
Вах (Julius) and 1605, Eas eWorks, Coldharbour-lane, Camberwell, S. E 8. E.. . q 24 
Siemens ро and Co., 12, Queen Anne’s-gate, London; and Woolwich, Kent 6 
Stanley, W. F., Great t Turnstile, Holborn, London, E.C. 9 
Telegraph ‘Manufacturing v Helsby, near Warrington; and 11, Queen 
Victoria-street, London, E. C.; and Liverpooonnnn eee eee 
White, James, 16-20, Cambridge-street, Gad E 
INSULATING MATERIAL. 
Delaware Hard Fibre Company, 15. 3 
Moeses and Mitchell. 68-71. Chigweil-etree 
Scholzig, Oscar, Dashwood House, к. Е.С. 


18 


London, 


INSULATORS. 
Doulton and Co., Lambeth Pottery London, S. E. ооозоезосоеоозозеоезовеаг ә зе е 56-87, 19 
Ед'воп and Swan, United Electric Light Company, Lai wan. building. 86-87 
gata: да. Co. 60,71 288, Gus 5 5 oct. umm 
eneral E'ectric А ueen otorla- st, London Е.С.; & Salford. 93 
Henley's (W. T.) Tel. Works бол Martin’s-In, Cannon st., Lon. , & N. Woolwich 1 
Johnson F hihipan, a Gees’ ‘Old Broad-st., London; & Oharlton, Kent 1, 15 
siemens Bros. & Co. Queen Anne s- gate, London; and Woolwich, Kent. 6 
Btiff (J.)and Sons, Abe! London Potteries, ашыш. London, 8.E B. ао 1 


Telegraph Manufacturing Oo., 
Victoria-street, London, E.O. and 
LAMPS. 
Brockie-Pell Arc Lamp, 97, ce Victoria-street, London, E. CO. 
eering Co тазове. 


11 
Brush CN .. 49, 7 Vi сое еек Жо — 81 
25 


‚ near Warrington; and 11, Queen 
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chester; and London and MAN 
Drake and Gorham, 86, Y Mud Bini Get on. 5 
Edison and Swan United кеш жыш Оо 
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5 
London . G:; & Salford. 23 
Ead rd Aroj. 14, Union- ot, Old Broad iid aden London, W dcn oni 1. 15 

n- O 

Боаза (Oscar), Dashwood House, London EC. БР nune) T » т. 

ens Bros. an А ueen Anne's- te, London, 8. W.; and Wooh 

Western Electrio Co. (Ато ), 79, Coleman esl, patos, з к — б 
en and Swan United Electri 

n and Swan 0 ht Com Bdiswan-b 
ааа London EC. шараа ораду, Ва Урана ын, ЖОПЫ, 
General Electric Co., 69, 71 & 88, Queen Victoria-street, London ; & 
LAMP сслка baei 
Edison wan Electric Light Com Ediswan-buildi 
Queen-street, London, E.C., аду xe АА ке ini el — 

General Electric Co. , 69,71 & 88, Queen Victoria-at., „London, M. C.; ; & Salford, 98 

магтана PONOVO TORS. 
n wan United Electric Light C - 
Queen-street, London, E. C., e E inns 5 e ur 

General Electric Co., pulses ‚ Queen Victoria-st., London, E. C.; & Salford. 23 


Johnson & Phillf nion-ot., Old B Б 
Ват (Julius) and O0.. ka road-st.,London ; & Chariton, Kent 1,15 


69, 714 88, Queen Viotoria-st. 
ewcastle-on-Tyne; & 


062800 00 ce 86 20 в» 


23 


and, London, N. mesesesvesseee se se 8 


i 


LUBRICANTS. PAGB 
House's Electric Cement Co, Vauxhall-road, Liverpool .......... . 2 
Willcox (W. H.) and Uo. , 84 and 88, Southwark-street, London, 8. E. 8 

16 


MAGNETS. 
Globe Electrical Co., White Post-lane, Victoria-park, London, N.E. .. 


MANUFACTURING ELECTRICIANS. 
Dorman and Smith, Salford, Manchester ; and London and Фон уназ 
Drake and Gorham, 66, Victoria-street, London, 8. 
Easton, Anderson & ih Kent Broad Sanctuary 
S. W. Works: Erith K eevee eGeceevetervaeveseasesse 020009060 99 se se @eesnee 
Edison and Swan, United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches . 2 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C.,& Salford . 
Henley's (W. Т. ) Tel. Works Co Martin's-lane, London,and N. Woolwich. 
Johnson & Phillips, 14, Union-ct., 314 Broad-st., London; & Chariton, Kent 1, 15 
Lundberg, A. P., Bradbury- street, Kingsland, London, N. ————— M 
Nalder Brothers and Co.. 16, Red. Lion-street, Clerkenwell, London, B. C... 18 
Вах (Julius) and Co., Eagle Works, Ccliharbour-lane, Camberwell, 8. E. .... 24 
Siemens Bros. & Oo., 12, Queen Anne's-gate, London, S. W.; & Woolwich, Kent 6 
т ph Manufacturing Company, Helsby, near Warrington; and 11, Queen 
Victoria-street. London, B. O.; and Liverpool as ss as wo as es =e om ow =o =e эз = >» 
METERS (Electricity). 
Chamberlain and Hookham, New Bartholomew-street, Birmingham „. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 83-87 


26 
7 


Queen-street, rn E. C., and Brauche. 2 6 6 „ „6 „ 6 0— оо % % % % „„ „%%% "==, 
General Electric Co,, 69, 71& 88, N Victoria-st, London, E. G.; &Balford 93 
Johnson and Phillips, 14, Union-ot., Old Broad-st. London; Kent 1,15 
Westinghouse Electrio Oo., 83, Victoria-street, W »London,8.W. 30 


MICA. — Sanders. Wake & Со, ., Great St. Helen’s, London, E. O0. 2 
Wiggina(F.) & Sons, 10, Tower-hill, and 103 and 108, Minories, London, E. d. 23 
MICROPHONES. 
General Electric Oo., 69, 71 & 88, Queen Victoria-street,London,E.0.; & Salford 28 
Consolidated Telephone Construction & Manufacturing Company, 186-188, 
Shaftesbury-avenue, London, W.C. ; and Coventry, England 


MOTORS тесто» de 
Brush eering Co, 49, Queen Victoria-street London E, 31 
Chamberlain үз: 1100 am, New Bartholomow- street, Birmingham 12 
Crompton & Co., Mansion House-buildings, London, E. C.; & Chelmsford. 14, 22 
to Works Co., 29, Clerkenwell-road, London, E. Cee. 13 
n, Anderson & Goolden, Broad Sanctuiry-chmbrs, Broad Sanctuary, 
S. W. Works: Erith, Kentetttt езе, ж,» 
Edison & Swan United Electric Light Company, Ediswan Buildings, 36 & 
87, Queen-street, London, E.C., and Branches...... 
Electric Construction Oo. А Wolverhampton; and Dashwood House, ‘Ola 
Broad-st., London, E. 0. 6 6 6e %%% %%% % % ũ , P ç — е emeenee 
General Eleotric Co., 69, 71 & 88, Queen Viotoria-at., London, E.C.; : & Salford 23 


оогоо ое оз сеео 


Greenwood & Batle , Armley-rd.,, Leeds; апа 16,Great George-st., Lond., 8. W. 8 
Holmes (J. nu o., New on- ; & 17, Soh o- square, London, W. 4 
Johnson & Р 8,14, Union - ot., Old cond: st.,London ; & Chariton, Kent 1, 5 


Newton Electri Works, Taunton, England AE өөө» . 
Siemens Bros. & Co., 12, Queen Anne’s-gate, London, f. W. and Woolwich 6 


NON-COONDUCTINQ COMPOSITION. 
House's Electric Cement Co. 5 road, Liverpool . 


United As Co., Dook House, Billiter-street London, E C 

NON-MAQNETISABLE WATCHES. 

Smith (S.) and Son, 9, Strand, London, W.O. a» =» = =» se =» = =s ö:. 16 

OIL FILTERS. : 
General Electric Co., 60, 71 & 88, Queen Victoria-st, London, E. C.; & Salford 98 

PAINTS, &o.— Indestructible Paint Co. ‚21, Cannon-street, London, £ ‚0. 83 

PATENT AGENTS. 

Cha: pman (J. C.), 70, Chan oery-lane, London, W.C. =эеезеееетә ав ао ањ ао a» ume — 
Lortain (J. G.), Norfolk House, Norfolk-street, Strand, W. C. 13 

POROUS CELLS. 

»ü 1 is Hand Sens, London Potteries, Lambeth, London, 8.W...........— 12 
Allen „Son and Oo., Bedford; and 19 Great George-st. London, S. W. 17 
Belliss ai * Co., Ledsam- street Works, icm nguams and 9, Victoria- 

street, London, 8, W. a E ЛҮ КККК ͤ CAMAS RE Ep ͤ ( ĩ РГ 18 
Easton, Anderson & Goolden, Broad — y-ohambers, Бум Sanctuary, 
S. W. Works: Erith, Kent. ͥ е . 88 

SOREWS, TERMINA ас. 

2 Co. Halifann . . . .. 25 
Edison and Swan United Electric Light Company, Ediswan- buildings, 88-37, 
Queen-street, London, H. O., and Branchen 
SHUNT-BOXES. 
н В. W., 44, Hatton-garden, and Great Saffron-hill, London, Е.О. .... £0 
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THE POTENTIOMETER AND ITS ADJUNCTS 


(A UNIVERSAL SYSTEM OF ELECTRICAL MEASUREMENT). 
By W. CLARK FISHER. 


Electrical testing may be said to have passed through two stages. Firat, that which may be called the elementary, in which first principles 
were evolved ; secondly, the adaptation of the same to the needs of the telegraph and cable engineer. But with the advent of electric lighting 
and other undertakings, such testing might be said to have passed into the third or practical and commercial stage, where large quantities have to be 
dealt with, and where the old order of things changeth. The engineer or practical man demands that he shall ba shown results quickly, plainly and 
accurately with a minimum of trouble, understanding, and consequently “Time,” and on that account prefers—like all good mechanics—to have опе 
good instrument, which, once understood and easily manipulated, can be used in a variety of ways to suit his needs, It is to this fact undoubtedly 
that the “ Potentiometer method of measurement owes its popularity. Its accuracy is rarely, if ever, impugned. Measurements made by it are 
universally accepted amongat engineers, and it might be well termed a universal instrument in universal use. 
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m then “ second childishness and mere oilivian: " With the 
revival of learning there began in due course a revival of 
engineering, but, with unimportant exceptions, nothing new 
was added to ancient methods until the centuries of science 
commenced to bear fruit in new materials and novel ways of 
performing old engineering operations. Then came in rapid 
succession the steam engine and the iron bridge, the telegraph 
and ihe steel ship, the telephone and the electric light, gas 
and the electric furnace. What more there is to come in the 
immediate future is just now the question—to be wildly guessed 
at to-day by purveyors of sensational science, to be answered 
beyond cavil when next we celebrate a Diamond Jubilee. The 
two paramount factors governing the continued evolution of 
engineering are the continuous discovery of new materials 
and methods and a sustained demand. Of new engineering 
materials, even if we include alloys, the supply must, in the 
nature of things, be relatively limited; and it is not in this 
direction, but in that of new methods, that there would seem 
to be some promise of infinite variety. Given a sustained 
demand for engineering, a steady supply of new devices, 
of new ways of performing world-old operations, might be 
predicted with a reasonable chance of realisation. . The 
steady supply of novel devices is inherent in the art of 
engineering. The sustained demand depends upon factors 
more or less beyond the control of the engineer; that is to say, 
mainly upon the continuance of economic, political, social and 
racial conditions more or less approximating those which exist 
to-day. And who would care to predict the continued exist- 
ence of the progressive, industrial, wealthy, keenly competing 
and more or less peaceful communities which rule the roast 
in this year of grace. Were one race to become by some 
mischance commercially and otherwise predominant beyond 
challenge—a consummation which it would require a by no 
means extraordinary concatenation of circumstances to bring 
about—the main cause of constant engineering improvement 
would at once fail us. It is indeed difficult to imagine 
an oblivion overtaking modern engineering similar to that 
which for so long enshrouded the work of Roman engineers ; 
but a very slight shuffling of the cards of fate, a very slight 
deflection of the stream of tendencies, would bring about 
slowly but surely a crystallisation of ideas and of methods 
analogous to that which in the seventeenth century overtook the 
Italian humanists in the realms of painting, architecture and 
literature. Plenty of such crystallising forces are already 
at work to-day if we look a little below the surface. The 
economic advantages which accrue from turning out exactly 
similar things in large quantities, and the rooted, and in its 
own little narrow-minded way quite natural, dislike of 
modern industrial guilds to new machinery, more machinery, 
any machinery, аге two very powerful agencies leading to the 
bourne of lifeless repetition of old instrumentalities. Thanks, 
however, to the continual advent of fresh commercial com- 
petitors, to the constant reclamation of new regions of the globe 
from primeval savagery or worn-out civilisations, the stock 
pattern will not always fit, and has to be frequently 
‘scrapped ” ; and во the ball of progress gets kicked along 
by one manufacturer or designer if not by another. The 
continuous advance of engineering would, therefore, seem to 
be reasonably assured for some time to come, notwithstanding 
the influence of trades unions and the fascinations of stand- 
ardisation; but that the engineer’s art is in any way an 
exception to the general law of diastole- systole is quite 
unproven and unprovable. 

„The Learned World," remarks that ‘‘ honourable and 
most excellent" natural philosopher, Francis HAUKsBEE, in 
the preface: to his Paysico-MrcuanicaL EXPERIMENTS ON VARIOUS 


SuBJECTS, is now almost generally convinced that instead 
of amusing themselves with Vain Hypotheses, which seem to 
differ little from Romances, there is no other way of Improving 
NaturaL PnuinosoeHuy but by Demonstrations and Conclusions 
founded upon Experiments judiciously and accurately made.“ 
And, of course, во long as the Learned World" is of that 


opinion, so long will the possibility of crystallisation remain 


outside the sphere of practical physics. But seeing that the 
„Learned World” has only held this lively belief for a couple 
of centuries or so, and seeing that during the remainder of 
historic time, amounting to, perhaps, as many thousands of 
years, Western thought has treated experimental philo- 
sophy, when it deigned to think on such & mundane sub- 
ject at all, with mild contempt, one is entitled to inquire 
whether the aforesaid * Learned World" will in the future 
always content itself with ** demonstrations and conclusions 
founded upon experiments judiciously and accurately made," 
instead of amusing its great self with “vain hypotheses which 
seem to differ littl from romances." As time rolls on 
the harvest of facts becomes increasingly difficult to absorb 
and infinitely difficult to digest, and the temptation to make 
grandiose generalisations or daring guesses becomes well-nigh 
irresistible. True, a generalisation which has no foundation 
in fact is bound, sooner or later, to be upset; but the 
more daring it is the more likely is the débacle to be deferred, 
until the generaliser i is beyond recall, and has become one of 
the major or minor prophets of science. Again, if we are to 
believe & certain contributor to these columns, the number 
of possible experiments is limited. But however that may 
be as regards types of experiment, there is no assignable 
limit to the puzzles which the physicist may be called upon to 
Solve or practical limit to his experimental solutions thereof. 
The pioneers of Science need no more fear to find their further 
progress barred by the exhaustion of their subject than sailors 
need be afraid of running into the horizon. Оп the other 
hand, whilst absolute exhaustion is, humanly speaking, 
impossible, relative exhaustion is very probable. Politica] 
economists tell us that it is the most fertile land which is 
first cultivated—cultivation, as population increases, extending 
to less fertile soils; and hence, no matter what agricultural 
improvements may be made, each increment of arable 
land gives a relatively smaller net yield per acre. Some- 
thing similar takes place in the domain of physics. 
The most obvious and most easy puzzles are attacked and 
solved first; then with better-trained ‘assistants and more 
elaborate appliances the harder nuts are cracked. Again, 
unless history lies, accumulated knowledge has, after a 
certain easily-recognisable point has been passed, a distinctly 
depressant effect; one’s little quantum of mental vigour is 
expended in acquiring preliminary information, and origi- 
nality is crushed beneath the weight of learning. The 
modern preventive of this sad state of things is specialisa- 
tion or division of learning; but even this expedient has 
its limit, and the remedy is, so some think, but little better 
than the disease. And, lastly, science is no more exempt 
from the paralysing influence of adverse social and political 
conditions than any other branch of learning, and although it 
in turn can mould these influences, one may be pardoned for 
doubting, in spite of its obvious utilitarian services, whether 
Science is more powerful in moulding Society to its own ends 
than literature and philosophy. How little these agencies 
have availed in face of other forces, which need not here be 
more particularly specified, the past tells us unmistakably. 
In short, science and engineering being no more than produets 
of mortal brains, are not exempt from the human lot of birth, 
growth, decay, oblivion—and may be renaissance. 
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STORAGE BATTERIES.* 
BY E. J, WADE. 


Nomenclature. 


The three terms “secondary cell," storage cell," and 
“accumulator” are used indifferently to describe those 
galvanic cells which possess sufficient reversibility to be of 
practical use. In their early days, before they had emerged 
from the experimental stage in the laboratory, they were 
almost exclusively known by the first of these three (or else 
as “ polarisation cells), and it is still occasionally given the 
preference, being considered more scientifically accurate than 
the other two more popular cognomens. Its chief charac- 
teristic is to emphasise the difference between themselves and 
primary galvanic cells, and as this distinction is far more 
arbitrary than true, it does not appear that its claim to any 
special applicability can be substantiated. It is quite possible 
that at any time some slight modification of well-known 
types of primary cells might largely improve their practical 
reversibility and render them commercially useful for storage 
purposes, in which case the term would be more confusing 
than otherwise. 

On the other hand, exception has sometimes been taken to 
the terms storage cell " and “accumulator,” on the grounds 
that the cells do not really store or accumulate anything, but 
it is difficult to see what basis there is for this objection. Of 
course, the popular notion that the cells store electricity as 
electricity is, strictly speaking, quite incorrect; but the change 
or conversion of the substances of which the electrodes and 
electrolyte are composed from a lesser to a more highly ener- 
gised state does constitute a very real storage or accumulation 
of energy, and quite sufficiently justifies the use of the terms. 
Further, as it is electricity which brings about these changes, 
and electricity which again results from their reversal, the 
cells do in substance, if not in fact, act as storers or accumu- 
lators of electricity, 

Probably the term “ reversible lead cell," which was used 
by Mr. Desmond FitzGerald in the title of a Paper read by 
him in 1884, is the most satisfactory name that could be 
given to them, but it has never come into any extensive use. 
The fact that cells containing lead electrodes are so far the 
only ones that have proved at all satisfactory commercially 
has enabled them to largely appropriate the title that by 
rights belongs to a whole class, and unless specially qualified 
the terms mentioned above are tacitly understood to imply 
lead cells, and will be used in that sense throughout these 
articles. 

Following primary battery nomenclature, the terms ‘‘secon- 
dary battery and “ storage battery are sometimes used with 
reference to single cells; but, to avoid confusion, the word 
battery should be exclusively reserved to describe the com- 
bination of a number of cells, or else in a purely collective 
sense, as applied to the whole class. To distinguish the 
actual containing vessel from the cell as a whole, the former 
is now called the box by the manufacturers, and this word 
is being generally adopted. 

Another point of storage battery nomenclature which has 
given rise to a great deal of confusion is that of the polarity of 
theelectrodes. In primary cells, chiefly from electrostatic con- 
siderations, the electrode at which oxidisation takes place— 
generally zine—is termed the positive, and that at which 
hydrogen is liberated, or where reduetion and depolarisation 
is effected usually copper, carbon or platinum—the negative. 
The current is assumed to pass from the positive electrode 
through the electrolyte to the negative electrode, and hence 
by the external circuit back to the positive again. 

The negative electrode, therefore, is the one of highest 
potential, and that by which the current leaves the cell; and 
on this account it is called the positive pole, just as the 
terminal of a dynamo by which the current passes into the 
external circuit is the positive. That is to say, in a primary 
cell the positive plate or electrode is the negative pole, and the 
negative plate or electrode is the positive pole. 


From a forthcoming book to be published by The Electrician Printing 
and Publishing Company (Limited). All rights reserved, | 


In secondary cells this confusing distinction has not been 
maintained. The terminal by which the current leaves the 
cell on discharging, and which is connected to the positive of 
the dynamo on charging, is correctly termed the positive pole, 
but the name has also been extended to the electrodes them- 
selves, and consequently the peroxide plates are now called the 
© positives," and the reduced lead plates the negatives.“ 

Although this use of the names is just the reverse of their 
usual application, yet it hasso firmly and universally established 
itself that it must be conformed to to make oneself intelligible 
to practical men, and it would only appear pedantic to attempt 
to do otherwise. It must, however, always be borne in mind 
that the reduced lead plates, or so-called negatives, are the 
true positives, corresponding to the zinc or oxidising electrode 
of primary cells, and that the peroxide plates are really 
negatives, corresponding to the carbon or depolarising electrode. 

In a primary cell the oxidising or positive electrode is 
generally assumed to be the chief source of the energy 
generated, and therefore the one of most importance to its work- 
ing. This is in a sense true, as the other electrode is most 
frequently of some inert material which undergoes no change 
and takes no part in the chemical reactions of the cell, the 
reducing or depolarising functions being performed by solid or 
liquid substances surrounding but more or less distinct from 
it. Partly due perhaps to the name being the same, many 
think that the positive or peroxide electrode of a lead storage 
cell is also а more important factor in its working than 18 
the negative electrode, although in this case it is, of course, 
the reduction pole. The more probable reason for this belief, 
however, is the fact that the positive electrode is the weakest 
part of a cell, where most of its troubles and defects develop 
themselves, and which deteriorates and wears out far sooner 
than does the negative electrode ; moreover, the faults to which 
the latter is liable are not of a nature to be so easily noticed or 
detected by a casual inspection, nor are they so dependent on its 
mechanical structure. Consequently the successful working 
of a storage cell largely depends on the design and construc- 
tion of its positive electrode, and it is in this direction that 
most inventors and patentees have exercised their skill and 
ingenuity. All this has naturally tended to give the positive 
electrode an undue prominence and to create the impression 
that it is there that the chief work of the cell is performed, 
but it should be clearly understood that this is not the case, 
and that the E.M.F. and current developed are the joint pro- 
duct of the chemical reactions taking place at both electrodes. 

Every lead accumulator plate, of whatever type, consists 
fundamentally of two parts, i. e., the “active material" and the 
“ support.” The active material is that portion which actually 
undergoes the chemical changes by means of which electrical 
energy is alternatingly given out and absorbed during discharge 
and charge. It may be prepared in numberless ways and 
from numerous materials, but in its most active state—that is 
to say, in a fully-charged cell—it always consists chiefly of lead 
peroxide at the positive electrode and lead at the negative 
electrode. Its activity depends, however, as much on its 
physical structure as on its chemical composition, and it 18 
only when in a finely subdivided or porous form that it can 
exhibit any considerable amount of storage capacity. Active 
material” may be practically defined, therefore, as those 
portions of the electrodes to which the electrolyte has more 
or less complete molecular access, and it is this property that 
distinguishes the active material of the negative electrode 
from its support, for in many instances they are of exactly 
similar composition, i. e., lead. In the positive electrode the 
difference is one both of composition and of structure. 

It may be mentioned in passing that, when speaking of the 
various substances and mixtures employed in the manufacture 
of accumulator plates, and intended to be converted into true 
active material in the final stages, they are all, for want of & 
more convenient phase, included in the term active material, 
although, to be strictly accurate, they should be described as 
** material to become active, or raw active ma A: 

The support, variously termed the frame, grid, “ back- 
ing,” &e., according to the form it takes, is that portion of the 
electrode which, as its name implies, holds the active mate 
together in its place, and also acts as a conductor to cO 


THE ELECTRICIAN, 


SEPTEMBER 24, 1897. 717 


the current from all parts of it and convey it to the connect- 
ing lug or terminal. Occasionally these two functions are 
divided up between separate portions of the support, the one 
a conductor, the other a non-conducting material. In some 
types of positive electrodes it is attempted to combine the 
whole of the mechanical, electrical and chemical requirements 
in the active material itself, and dispense with the support 
as much as possible, but even here it has to be employed in 
a rudimentary form to effect a connection with the external 
circuit. 
Classification of Electrodes, 

Most of the numerous methods that have been devised of 
combining and arranging the active material and its support 
fall under one of three main classes, In all electrodes of the 
first-class the active material is present in comparatively large 
undivided masses, held more or less rigidly in position by the 
surrounding support. This includes most of those in which 
the raw active material is applied in the form of spongy lead 
or of oxides or other salts of lead, either as a paste or powder. 
It also includes those electrodes whose active material, usually 
in a raw state, is first prepared in pieces of a suitable size 
and shape, by casting or moulding, and the support afterwards 
cast round them. The second class comprises those elec- 
trodes whose active material is distributed over the faces of 
the support in thin layers, the support being во constituted 
as to offer a large surface within a small compass for this 
purpose; and in most instances they hold together more by 
virtue of their intimate contact than by reason of any direct 
pressure exerted between them. It consists chiefly of elec- 
trodes whose active material is produced from the surface of 
the support itself by electrochemical means. Electrodes of 
the third class combine some of the characteristics of each 
of the other classes. Their active material is thinly spread 
over & large surface as in the second class, but this latter, 
instead of being part of the support itself, is provided by a 
number of independent pieces of metal which are gripped and 
held together by the support proper, just as is the active 
material of electrodes of the first class. 

This classification is, of ecurse, on much the same lines as 
the usual one of Faure or “ pasted ” plates and Planté " 
or formed“ plates, with the addition of a small intermediate 
class of what may be termed “ Volkmar” or “ plugged” 
plates. Although useful for practical purposes, these distinc- 
tions are not by any means hard-and-fast ones, as some 
electrodes belong almost as much to one class as another. 
Moreover, even if the type of an electrode is clearly marked 
when new, its distinctive character frequently tends to become 
obliterated in the course of working. This change is confined 
to positives, and is brought about by the wasting and replenish- 
ment of active material that is constantly going on. For 
instance, there are many positive electrodes which, although 
nominally **pasted," yet have a support possessing a large 
surface area out of which peroxide is formed in the course of 
working in sufficient quantity to maintain this capacity, even 
after the whole of the applied active material has fallen out. 
On the other hand, Planté positives may gradually acquire 
some of the attributes of the pasted types through this same 
production of peroxide, for the films covering the walls of the 
support gradually increase in thickness until adjacent layers 
meet and the whole of the interstices are filled with a porous 
but continuous mass of active material just as though it 
had been mechanically applied in the first instance. The 
* plugged " plates undergo a similar transition still more 
readily, and, in fact, they have in many instances been 
designed with this result in view. The pieces of metallic 
packing first become further disintegrated and then entirely 
peroxidised, so that finally portions of active material are 
produced of considerable size, and relying wholly for their 
support on the surrounding frame. 

Material of Support 

The supports in the electrodes of the original lead cells of 
both Planté and Faure were of unalloyed lead. Sellon claimed 
the use of frames constructed of alloys of lead and antimony 
in one of his 1881 patents, but the claim, if valid, does not 
appear to have been upheld, and lead or antimonious lead, or 
& combination of the two, has been almost universally employed 


for supports ever since. In 1885 Julien proposed to alloy 
about 1 per cent. of mercury with antimonious lead, to render 
it more unoxidisable. 

In spite of its poor conductivity, early investigators made 
frequent attempts to substitute carbon as a material for 
supports, partly on account of its small weight, and partly 
with a view to avoiding local action between the support 
and active material of the positive electrode. Sellon men- 
tioned its use in 1881 in the first accumulator patent he 
took out, and in the following year Swan proposed to construct 
frames or supports of compressed plumbago, while about the 
same time Maxwell-Lyte prepared a dense form of carbon for 
the same purpose from various organic mixtures, treated and 
baked with sugar, syrup, &c., to consolidate them. Swinburne 
also experimented with carbon supports in 1888. 

Another method of utilising carbon was to impregnate some 
porous variety with a solution of & soluble salt of lead, and 
then reduce it to a metallic state by heat or electrolysis. Dr. 
Siemens had treated it in this way in 1875 to form electrodes 
for his reversible gas cells. In 1881 FitzGerald proposed’ to 
similarly treat carbon fragments and pack them in perforated 
cylinders of lead or carbon or some insulating material with a 
central lead conductor, but in a later patent, while limiting the 
use of carbon to the negative electrode, he extended the treat- 
ment to whole plates. Sutton also proposed the use of 
carbon on the same lines in 1882. 

Platinum and gold, either pure or alloyed, were also con- 
sidered as possible materials for supports, notwithstanding 
their great cost, but naturally, for this reason, the amount to 
be employed was always cut down to the very smallest limits. 
Sellon proposed the use of thin platinum foil as а backing for 
& pasted form of electrode in 1881. In the following year 
Drush claimed the use of alloys of platinum with lead, and in 
1888 FitzGerald and Jones proposed the same thing, men- 
tioning 1 to 80 as & suitable proportional composition. 
Platinum foil was used in the early Lithanode or solid 
peroxide plates, and in 1885 Jones and Tasker described 
various arrangements of foil held and interwoven in frames of 
insulating material for application to this class of electrode, 
but in all these cases the platinum served purely for conducting 
purposes, and, rather than affording any support, was itself 
supported by the active material in which it was embedded. 

Iron is, of course, impossible as a support in the usual acid 
electrolyte, as it would very soon be dissolved up. Kingzett in 
1882 took out a patent for electrodes with iron cores in an alka- 
line solution, but even then the iron appears to have required 
to be completely sheathed with lead to keep it out of contact 
with the electrolyte, and Swinburne in 1888 also found it 
impossible to prevent iron supports from being destroyed by 
local action with the peroxide. Kalischer in 1884 proposed 
the use of iron coated with electrolytically-deposited lead per- 
oxide in neutral solutions. Frequent references occur in later 
patents to the possible use of metals such as iron, copper or 
aluminium for supports in acid solutions, but very little is 
said as to how they are to be protected from the action of the 
electrolyte, except where they are supposed to be completely 
encased in a sheath of lead. Lea proposed to employ copper 
sheets or copper wire gauze coated with lead in 1882. Fitz- 
Gerald advocated the use of copper for negative supports in 
1890, as he maintained that this metal was not attacked by 
dilute acid if an excess of unoxidised spongy lead were always 
present—that is to say, if the electrode were never over- 
discharged. 

(To be continued.) 


ELECTROLYTIC ETCHING. 


A process has been patented in Germany by Herr Josef 
Rieder, of Thalkirchen, near Munich, by which it is said to be 
possible to obtain exact reproductions of articles in low 
relief, such as medals and clichés, in hard steel. The process 
does not depend on any modification of the well-known method 
of aciertype, which consists in providing a soft metal plate or 
electrotype with a hard steel-like face of electro-deposited iron, 
but produces a replica of the original article in solid steel. 
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"The fundamental idea is simple enough. Plaster of paris 
is poured on the article (e.g., a coin), of which a cast is to be 
taken, so as to form a column several centimetres in height. 
This is detached from the coin and fitted with an ebonite 
sleeve so that the face and the corresponding blank at the 
opposite end of the short column of plaster are alone exposed. 
The cast is put face upwards in a vessel containing an elec- 
trolyte such as ammonium chloride; the face projects above 
the level of the liquid, which can only reach the face by 
absorption through the column of plaster. A piece of steel 
on which it is desired to etch a reproduction of the coin, is 
placed on the face of the cast, and is made the anode of the 
cell. The cathode is a wire spiral placed in the liquid in 
in which the plaster column stands. The whole arrangement 
may be represented diagrammatically thus: On the high parts 
of the cast the steel plate rests, and at those points a current 
flows, dissolving the steel and allowing it to settle down into 
the cast; the process of dissolution proceeds until the whole 
surface of the steel is in contact with that of the cast, i. e., a 
relief has been produced through the plaster intaglio, identical 
with the original relief, or vice versa as the case may be. 

Of course, many working details have to be attended to in 
order to obtain a satisfactory result. It is found that a high 
voltage—10 to 15 volts—and a current density of 0:2 to 0:5 
ampere per square centimetre are effective, and that the elec- 
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trolyte is. best prepared by electrolytically dissolving an iron 
anode in a solution of ammonium chloride. Also the constit- 
uents of the steel, notably carbon, which are left when the metal 
is dissolved, must be removed from time to time from the sur- 
face of the steel which is being etched. This cleansing must 
be as often as once every five or ten seconds, when a high- 
current density is used, and in practice it will be necessary to 
perform this automatically and to replace the steel on the 
cast with mathematical accuracy. It has been found possible 
to etch: a steel blank in about the relief of a 20 mark piece in 
a period of three hours, a time which seems moderate enough. 

One of the greatest needs for the development of the process 
is said to be some material to replace the plaster of paris, 
which is too soft and soluble for continuous work. Even as 
it is the process presents many possibilities of use, and is 
likely to be improved and put on a practical manufacturing 
footing. | 


OF MEASURING HYSTERESIS 
IN IRON.* 


BY J. L. W. GILL, B.A.SC. OF MCGILL UNIVERSITY, MONTREAL, 


ON A NEW METHOD 


. In the early part of November, the author was carrying out 
some experiments with a solenoid and plunger, which con- 
sisted mainly in determining, by means of a spring balance, 
the force of attraction at different points as the plunger was 
passed into the solenoid. A repetition of some of the observa- 
tions gave different values for the force at the same point. 
Results of other experimenters which were studied gave no 
explanation of this fact. Prof. S. P. Thompson in his work 
entitled ** The Electromagnet gives the results of a number 
of experiments with the solenoid and plunger. In every case 
the relation between force and distance is shown by a single 
curve. Neglecting errors of observation, there was only one 
explanation of the variation in the force as observed. It 
appeared that the force must depend on the previous history 
of the iron, and that the curve of force obtained when the 
plunger was passed into the solenoid should be different to 


* Paper read before the British Association at Toronto, Section A, 


that obtained when the plunger was taken out. Experiment 
showed this to be the case. A further.consideration of this 
fact indicated a very simple method of measuring the hyste. 
resis loss in & specimen of iron; for if the plunger wore passed 
to and fro through the solenoid, the magnetic field being 
reversed each time the specimen passed out of it, the plunger 
would pass through a complete magnetic cycle for each cyole 
of motion, and from the law of the conservation of energy, the 
hysteresis loss must be equal to the resultant mechanical 
work expended. А rough experiment was carried out to test 
this conclusion. The force at different points was observed 
with a Salter’s spring balance, and a curve of force and dis- 
tance drawn. The form of this curve is shown in Fig. 5. The 
integral of this curve gives the resultant work done. 

The hysteresis loss in the same plunger was determined by 
the ballistic method, and the results were found to agree within 
the limits of accuracy of the observations. As the resultant 
work done is the difference between two relatively large 
quantities, it is obvious that to obtain accurate results requires 
very accurate measurements of the force at different points. 
To obtain such results with a Salter’s balance was impossible. 
A simple apparatus was therefore constructed by which the 
work done is integrated automatically. The author's original 
idea was to attach a device to draw a diagram of the work 
done, but while discussing the construction of the instrument 
with Prof. Callendar, it was suggested by him to attach an 
integrator in place of the recorder. | 

The instrument here exhibited (see Fig. A) is the 
original instrument with some slight modifications which were 
shown to be necessary by a series of tests. (The illustration is 
from a photograph. ) The ‘solenoid is arranged vertically, and 
has a vertical motion, the ends of the solenoid being fitted 
with collars, which slide on two rigid vertical rods. An arm 
is fastened rigidly to the solenoid, and extends out on one 
side. To this arm is fastened a cord, which passes over a 
grooved pulley vertically above. A balance weight is attached 
to the other end of the cord. By rotating the grooved pulley 
the solenoid may be moved up and down, and will remain in 
any desired position. The specimen to be tested is placed in 
a stirrup, which is sufficiently small to be passed through the 
solenoid, and is suspended by a helical spring, the point of 
suspension being vertically above the solenoid. Another 
helical spring extends from the bottom of the stirrup to а 
point vertically below. This serves to keep the stirrup steady. 
The stirrup is suspended: so that when the solenoid is in its 
lowest position the specimen is out of the magnetic field, being 
above the solenoid. As the solenoid is moved up the stirrup 
and specimen pass through it, and when the solenoid is in its 
highest position, the specimen is practically out of the field. 
If the solenoid be moved once up and down, the field being 
reversed when the specimen is out of it, the specimen passes 
through a complete magnetic cycle, provided the specimen has 
been once through the field, and is initially in that particular 
cyclic state. | Ж 

As the solenoid is moved up, the specimen is attracted 
down, the force of the attraction increasing until it reaches a 
maximum, when about one-half of the specimen is inside the 
solenoid. Up to this point work is being done by the mag- 
netic force; the attracting force becomes a maximum when 
the specimen is about one-half out of the solenoid on the lower 
side, and becomes zero when the solenoid is in its highest 
position. The maximum force in the second half of the 
motion is greater than the maximum force in the first half. 
The work donc in the second half of the motion is also 
greater than that done in the first half, the difference being 
the work expended in taking the specimen through half a 
cycle. When the field is reversed and the solenoid moved 
down, the action is similar to that which takes place when 
the solenoid is moved up, and the resultant work done will be 
the same, provided the specimen is homogeneous. 

To obtain the resultant work done, a simple integrating ap- 
paratus is attached to the instrument above described, by which 
the work is integrated automatically. A glass disc (see Fig. 
B) is connected rigidly to the pulley which moves the solenoid, 
so that when the pulley rotates, the glass disc rotates in its 
own plane, which is vertical, the axis of rotation passing 
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through its centre. The motion of the glass disc is therefore 
proportional to the motion of the solenoid. An arm is fastened 
to the stirrup which supports the specimen, and extends up to 
the glass disc. This arm supports a graduated steel disc, 
which is free to rotate in its own plane about a vertical axis 
through its centre. This steel disc presses lightly on the 
glass disc, the point of contact being at the centre of the glass 
disc. When the solenoid is moved up, the specimen is 
attracted down, taking thé stirrup with it. This causes the 
steel disc to recede from the centre of the glass disc. A motion 
of rotation is then communicated to it by the glass disc, the 
speed of rotation being proportional to its distance from the 
centre; since its distance from the centre at any instant is 
proportional to the attracting force, and the motion of the 
glass disc is proportional to the motion of the solenoid, the 
speed of rotation of the disc is proportional to the work being 
-done at that instant. The total amount of rotation is there- 
fore proportional to the total work done. Consequently, all 
‘that is necessary to test a specimen with this instrument is to 


Кто. A.—General View of Gill Hysteresis Meter, 


place the specimen in the stirrup, move the solenoid up and 
down to get the specimen ina cyclic state, then take it through 
a cycle and observe the amount of rotation communicated to 
the steel disc. This is a direct measure of the work 
expended. 

The constant of the instrument is determined by placing а 
known weight in the stirrup, and observing the amount of 
rotation communicated to the disc when the solenoid is moved 
through a known distance. The specimen may be taken 
through a number of cycles, and the readings allowed to 
accumulate. The average number of cycles is thus obtained. 


Preliminary Tests. 
With the instrument аз first constructed, a paper surface 
was used for the integrating disc to travel on, but it was 


found that the paper polished. A glass disc was there‘ore 
substituted. 


A specimen of which the hysteresis loss had been deter- 
mined was then tested. The results obtained were much too 
high. It was then decided to detach the integrator and deter- 
mine the loss by observing the force at different points by the 
aid of а microscope and a finely-divided scale. Observations 
taken in this way proved to be unsatisfactory, as the extensions 
were too small for accurate measurement. 

These observations also showed that the hysteresis of the 
springs largely affected the results, the upper spring being 
extended too near the elastic limit. To overcome these diffi- 
culties a balance arm was attached, by means of which the 
weight of the stirrup and specimen was balanced. This per- 
mitted the use of much weaker springs, and reduced the initial 
tension of the upper spring. 


Scale and Mirror Method of Observing the Force. 

After the balance arm was attached a more delicate method 
was employed to observe the different force at different points. 
A metre scale was placed in a vertical position about 34 metres 
distant. A small mirror was attached to the balance arm at 
the point of suspension. The image of the scale was reflected 
from this mirror to a second fixed mirror, which reflected it 
back to a telescope placed near the instrument. In this way 
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Fic, B.—Details of Integrator. 


one observer could move the solenoid into different positions 
and observe the force with the telescope very conveniently. 
In taking observations the force was observed at each centi- 
metre as the solenoid was moved through the cycle. For 
each position of the solenoid two values for the force were 
thus obtained, corresponding to the two halves of the cycle. 
The amount of work done was found by adding these differ- 
ences and multiplying the result by the proper constant. In 
this way the errors and labour of plotting curves were avoided. 
Table I. is a set of observations taken in this way, and shown 
in Fig. 5, curve 2. 

This method proved to be vety satisfactory, as the observa- 
tions give the differences correct to one part in 200. It also 
required very little time, the loss at а given induction being 
obtained in about 20 minutes. | 

Specimens of iransformer iron, made up of a different 
number of similar strips cut from the same plate, were tested 
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at different inductions. Fig. 1 shows the results of these 
tests. The values obtained for the different specimens are 
иас by different marks, which are explained below the 

ure. 
j Comparison with the Ballistic Method. 

To obtain a comparison of this and the ballistic method 
the strips above referred to were tested ballistically. This 
was done by arranging them into the form of a square, with a 
magnetising coil on each side. The strips were interlapped at 
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the corners so as to form a complete magnetic circuit. Each 
side of the square was up of 20 strips. The results of 
this test are shown in Fig. 2, curve 1. As these results did 
not agree with those obtained by the tester, it was decided to 
test the same strips in a yoke. Two sides of the square 
formed the sides of the y The ends of the strips were 
interlapped with pieces of annealed plate about 50m. wide, 
and the whole tightly clamped with two ‘heavy pieces of soft 
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iron. The results of this test are shown in Fig. 2, curve 8. 
Curve 2 is that shown in Fig. 1, reproduced for comparison. 
To account for the difference in the results obtained by the 
two ballistic tests, several things have to be considered. In the 
test made with the strips arranged in the form of а square the 


magnetising force was not uniform, as there was about 2cm. 
of the magnetic circuit at each corner without any magnetising 
coil There was consequently some magnetic leakage. The 
value of the magnetising force was obtained by taking the 
magnetic circuit as & whole, the total length being 59cm. 
As the induction was measured at tke centre of one side, it is 
obvious that the magnetic force at this point was greater than 
the calculated value, and consequently the results obtained 
are too small. In the test made with the yoke, the resistance 
of the yoke was neglected. The true value of the magnetic 


10,000 


Hysteresis Loss (Frs). 


5,000 


10,000 


15,000 
в 


Fic, д. 


{отсе was therefore less than the calculated value, and con- 
sequently the results are too high. The true curve must 
therefore lie somewhere between curves 1 and 8. From this 
it is obvious that the results obtained by the new method are 
more accurate than those obtained by the ballistic methods 
above described. These results show within narrow limits 
the error due to the yoke, and also the limits of accuracy which 
can be obtained by these мо matheds of ballistic testing. 
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With the view of obtaining a better agreement of results it 
was decided to test а specimen ballistically in the form of 
а ring. To obtain a fair comparison it was necessary to anneal 
the specimens to be tested, for it is well known that bending 
changes the value of the hysteresis loss, and that this effect 
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can be eliminated only by annealing before and after bending: 
Six strips of plate 8cm. wide and 50cm. long were formed 
into a ring. Strips suitable for testing with the tester were 
cut from the same plate and annealed at the same time as the 
ring. The results of the tests on these annealed specimens 
are shown in Fig. 8. The values of the loss obtained by the 
two tests are indicated by different marks. 


Tests with the Integrator. 


The integrator was now attached, and tests made on some 
of the specimens which had been previously tested by the scale 
and mirror method. Fig. 4 shows the results of these tests. 
The values of the loss given by the integrator are indicated 
by crosses. Curve 1 shows the loss in а specimen before 
annealing, and 2 the loss after annealing. The values ob- 
tained by the integrator аге rether higher than those obtained 
by the scale and mirror method. This differenee is no doubt 
due te the effect of friction between the integreting disc and 
the glass, which can be practically eliminated by mechanical 
improvements. The surface of the glass disc is very uneven, 
as it is a piece of ordinary commercial glass. The pressure on 
the integrating disc was therefore greater than would be 
required with a disc with a truer surface. Another considera- 
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tion is that the glass is very hygroscopic, which also tends to 
increase the friction. To eliminate these defects it is proposed 
to substitute a ground quartz plate. 

Although this instrument can be used to test any specimen 
which can be placed in the stirrup it is preferable to use 
specimens a little shorter than the solenoid. In Fig. 5 are 
shown curves of force and distance for two specimens, one of 
21 strips and one of 6 strips. The length of these specimens 
was 18cm., the length of the solenoid being 13:7om. If longer 
specimens are used the points of maximum force will be nearer 
the central position, and the slope of the curve between these 

ints will be greater and the slope of the other portions less. 
Th here will then be a large change of force in a small distance, 
which does not permit the integrator to work so smoothly, 
and should therefore be avoided. ^ This also increases the 
effect of friction on the integrator, for this is theoretically 


eliminated only when the mean slope of the curve from the | 
initial point to the point of maximum force is the same as the | 


mean slope of the curve from this point to the point where 
the force changes direction. 

In Fig. 5 it will be noticed that the two areas which repre- 
sent the hysteresis loss for a given specimen are different 
numerically. One would expect, in the case of an annealed 
specimen, that these areas would be equal. The distortion is 
due to the earth’s vertical field. 


Determination of Induction. 


The induction in the specimens was determined by the same 
galvanometer as was used for the ballistic tests above referred 
to. The scale of this galvanometer was calibrated with a 
standard solenoid and secondary coil. This solenoid also 
served to calibrate the galvanometer absolutely. In all the 
experiments the current was measured by observing the fall 
of potential on a standard resistance. The resistance used 
was a hundredth ohm, and the potential was observed by a 
Weston milli-voltmeter which had been previously calibrated. 
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en passes through the solenoid it is obvious 
that each d of the specimen passes through a different 
cycle, being at the state of m um induction when the 
specimen is in the centre of the solenoid. Ав the hysteresis 
loss is usually expressed in relation to the maximum induction, 
it is necessary to find the maximum induction B, of the cycle 
through whieh the whole specimen would have to be taken 7 

e the same total loss as that measured by the tester. 

пе hysteresis loss at different inductions be taken as propor- 

to some power of the induction as shown by por 

a the total loss may be expressed by K/SB-dl, and 
also by KS/B," (/ being the length of the specimen, S the 
E, and К a constant). Equating these two expressions, 


= oA 3 As there is no mathematical law giving the 


induction in different parts of the specimen, this has to be 
determined by experiment. 


The value of the constant a, as given by Mr. Steinmetz, is 
1:6. In the ballistic tests above referred to, the value of this 
index varied from 1:44 to 1°55. The value obtained from tests 
on the ring is 1°55. The curve shown in Fig. 4 was drawn 
using this value. The test made with the specimen arranged in 


As the 


—N 


LTV TT 


the form of a square gave 1:44. This curve is shown in Fig. 2, 
curve 1. Experiments with a well laminated transformer 
constructed of the same iran gave values ranging from 1°48 


Table I. 

Distance in cms. Scale reading:. Difference. 
0 49:92 501 0:18 
1 49774 50:13 0:39 
2 48:92 43:88 0:96 
5 46°74 48:6) 1:86 
4 43:50 46:28 2°78 
5 59:80 43:33 3:53 
6 36:13 40:20 4:07 
7 33°05 3721 - 4:19 
8 31°14 34-90 3:7 
9 50:54 5551 2°97 

10 30°98 53:15 2:7 
11 32:25 33:85 1:58 
19 34-43 | 35:53 110 
13 37°89 38:41 061 
14 42:50 42778 0:28 
15 48:60 48:69 0:09 
16 54-70 54:85 0:15 
17 59:82 60:17 0:35 
18 63°40 64:06 0:66 
19 . 65" 66°70 0:99 
20 67-04 68:46 1:42 
21 67°29 65:3) 201 
22 66:39 69 22 2:83 
25 61:44 67°74 3:30 
24 61771 64:93 3:22 
25 58:64 61:42 288 
26 55:37 56773 2:36 
27 52:57 54°32 175 
28 50:58 51:65 1:07 
29 '49:81 50:50 0:49 
50 49:75 »—- 49°98 0°23 

54:23 

Zero of scale = 50°05. lcm. extension =0°797 grammes. 


Volume of specimen =2°886c.c. Constant =271°6. 
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to 1:52, depending on the frequency. Taking a mean ‘of these 
values, ‘and having consideration to convenience in calculating, 
the value adopted was 1:50. Results obtained by using this 
value are very satisfactory for the tests made. The curve 
shown in Fig. 1 was drawn using the value 1:48, which agrees 
very well with the observations. 

If the ratio of length to section of specimen is small so that 
the induction is proportional to the current, the value of B 
will also be proportional to the current. In view of this faot 
B, can be determined very easily for all specimens of this 
character, for since the resistance of the iron portion of the 
circuit is negligible compared to the resistance of the air 
portion for all inductions within the range of practice, the 
ratio of B, to the current will be practically the same for all 
specimens. Zi is thus obtained direct in terms of the current. 

This instrument, as the results show, can be used to test 
specimens at all inductions within the range of practice. The 
only limit to its range is the point beyond which the relation 
between hysteresis loss and induction cannot be expressed by 
any. mathematical law. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New Lokk, Sept. 10, 1897. 


A New Style of Glow Lamp.—A great many people express 
an objection to the tip, which has hitherto р а feature of 
the incandescent lamp, and in order to satisfy this class of 
customers efforts have been made by various lamp manufac- 
turers to produce a lamp without this objectionable feature. 
Just what serious objection there is to this protuberance it is 
hard to say, but since the demand has arisen for the tipless 
lamp, it is plainly the duty of the manufacturer to supply one. 
A lamp of this kind is now being constructed by the Fort 
Wayne Lamp Company. The absence of the tip is not its only 
feature, however. The lamp is peculiar in having the fila- 
ment loosely anchored to the end of a long, thin, glass rod 
which extends out from the base of the lamp quite to the fila- 
ment. In mounting the filament, the terminals are spread 
quite wide apart, starting from little glass tips mounted on 
the sides of the bulb. 

The Evolution of the “Interior Conduit."— The interior con- 
duit idea continues in the process of evolution. The insulated 
conduit long held favour among wire men. The next step 
was the armouring of the conduit by various metals, and it 
has-finally been questioned whether a plain pipe is not after 
all just as good as a pipe with interior insulation, for use in 
connection with interior wiring. Some prominent buildings 
in this city are being installed with plain pipe, and the advo- 
cates of the plain pipe idea are enthusiastic about it. 
The subject has recently been thoroughly ventilated in 
the technical press, and while nothing decisive was 
demonstrated regarding the comparative merits of the two 
systems, there seems to be a growing favour towards the plain 
pipe with certain modifications. A new conduit for interior 
wiring has been put upon the market which differs from its 
prede-essors in one marked respect. It is neither lined nor is 
it a plain pipe. In the course of manufacturing the pipe it is 
immersed in а composition which is afterwards baked on its 
surface, both interior and exterior. The composition is some- 
what thicker than japanning and thinner than enamel. It is 
very strongly adhesive and possesses quite a high polish, the 
tube resembling closely the tubing on a bicycle frame. It is 
very difficult to break or crack this covering, and the pipe may 
be bent to any radius, around which a wire can be pulled with- 
out injuring the covering whatever. The covering is not 
depended upon for insulation, although it does possess a 
remarkably high insulation resistance. The main claims put 
forth for the pipe are that it is absolutely free from rusting 
and corrosive influences, and it renders the operation of draw- 
ing in wires a matter of great facility. 

Claims of the Western Union Telegraph Company.—The 
Western Union Telegraph Company has a claim against the 
United States Government for a sum of money estimated at 


between $600,000 and $1,000,000. This claim arose during 
the régime of Ex- Postmaster General Wanamaker, and was 
the result of a difference of opinion between the parties con- 
cerned as to the right of the Government to force the Corpo- 

ration to accept what the latter d аз too low а rate for 
its service. On June 21, 1890, Mr. Wanamaker fixed the 
Government telegraph rate at 100. ‘for 10 words for all dis- 
tances up to 400 miles, and 4с. for each word in excess of ten. 

From 400 miles to 1,000 miles, the rate was to be 15c. for the 
first 10 words and jc for each additional word. From 1,000 
miles and upward 4c. a word additional was allowed. For 
night messages he allowed 15c. for the first 20 words for all 
distances, and 4с. for additional words. He reduced the rate 
for signal service messages to 2}c. a word for all distances, 

The Western Union Company objected to this action of the 
Postmaster-General, but under the provisions of the statute it 
could not refuse to accept Government telegrams for trans- 
mission, nor did it care to lose the business of $200,000 per 
year, but it did object to having the rate cut down so sum- 
marily. All telegrams were received under protest and trans- 
mitted, and for three years the Company persistently refused 
to render any bill to the Government or to accept any pay for 
its service. Under the administration of Ex-Postmaster- 

General Bissell, the rates were raised to nearly their original 
figures, whereupon the Company resumed the presentation of 
its bills. The bills for the messages sent during the time 
when the rates were in dispute were presented to the Court of 
Claims for adjustment, and the Court appointed two referees, 

one representing each of the parties to the case, The conferees 
failed to agree on many matters, and as no results came from 
their efforts at a settlement, a sole referee has been appointed, 

and his report upon the matter is looked forward to with a 
great deal of interest by the telegraph officials. 


Electrically-Lighted Lightships.—The new lightships, fitted 
out with complete electric light equipments, are to be placed— 
one off Fire Island and the other off Cape Hatteras—on the 
Atlantic coast of the United States. These ships are 110ft. 
long over all, 28ft. beam, and 28ft. deep. They are of com- 
posite construction, having steel frames and oak plankings, 
copper covered. The electrical equipment consists of two 
direct- connected generating sets, furnished by the General 
Electric Company, and supplying six 100-c.p. lamps at the 
mastheads. The ships are also lighted electrically throughout. 
Provision is made for flashing ‘the lights by а commutator 
driven by worm gearing from the engine shaft. The equip- 
ment also includes a complete electrical mechanism for 
operating the fog whistle and for recording the time and 
frequency of its operation. 

New Cable Route to South America.—The United States 
and Hayti Cable and Telegraph Company has recently opened 
its route to all parts of South America. The Company’s cable 
from this city runs to Cape Haytien, where it connects with 
the cables of the French West Indies system which run to 
Venezuela, Martinique, French and Dutch Guiana to Para, 
Brazil. At Para connection is made with Brazilian land lines 
and with the system of the Argentine Republic. This route 
greatly shortens the distance travelled by messages from this 
country to South American countries. The reduction in rates 
afforded by the new lines averages approximately 25 per cent. 

The Development of Electric Power on the Kootenay.—Sir 
Charles Ross is pushing the work on an electrical power 
plant at Middle Falls, on the Kootenay River, 17 miles from 
Robson, in the North-Western Canadian territory. The 
capacity of the plant will be 10,000 B. r., and the length of 
the transmission line will be at least 86 miles, or 10 miles 
greater than the distance between Niagara Falls and Buffalo. 
The promoters of the scheme expect to have everything in 
readiness for operation within four months. Ап interesting 
question is involved in this enterprise—its commercial success. 
Mr. L. B. Stillwell, Electrical Director of the Niagara Falls 
Power Company, says the transmission of 1,000 n.r. a distance 
of 26 miles is still an experiment, апа until he has had actual 
experience in transmitting a block of 5,000 н.р. or 10,000 н.р. 
that distance he has no opinion to express upon its efficiency. 
The Kootenay promoters seem to take it for granted that they 
can successfully transmit 5,000 н.р. or 10,000 н.р. 36 miles. 
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Electric Tramways for Jamaica.—Mr. W. E. Chapman, of 
Montreal, hasjust returned from Jamaica, after having secured а 
charter and franchise from the Jamaican Government to build 
electric tramways on the island. He expects to begin the 
construction work within 60 days and continue all winter, 
and it is stated that Montreal and Halifax capitalists will 
furnish the money to build the road. Nearly $1,000,000 
will be expended in building the first 25 miles of road, in the 
city of Kingston and suburbs. The old street-car company in 
Kingston, which used mules as the propelling power of its 
cars, has earned from 15 to 20 per cent. per annum for the 
past 20 years. The old company’s assets have been purchased 
by the promoters of the new electric tramway service, who 
have secured a practically perpetual franchise after a very close 
contest with a Boston (Mass.) syndicate. 
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CORRESPONDENCE. 


— — 
THE ELIHU THOMSON METER. 
TO THE EDITORS OF THE ELEOTRICIAN. 


Sms: There appears (see The Electrician, August 27th, 
p. 574) in a Paper by Mr. Ricks, read before the British 
Association at Toronto, a description of certain tests made in 
my laboratory on various electric supply meters. From the 
results there given it would appear that the Elihu Thomson 
energy meter (or so-called recording wattmeter”), when 
used at ordinary temperatures, reads about 18 per cent. too 
low at one-tenth full load, and that, when measuring ordinary 
direct-current loads, an increase of temperature of 39°C. raises 
the speed of the meter by about 11 per cent. | 

I have no reason to doubt the accuracy of Mr. Ricks' 
results; indeed, the very careful and painstaking way in 
which he carried out the investigation described in his Paper 
leads me to think it highly probable that the figures and 
curves which he publishes do really record the behaviour of 
the meters which he tested. But during my recent visits to 
the works of the General Electric Company at Schenectady, 
and at Lynn, I have become convinced that the particular 
meter which was lent Mr. Ricks by the British Thomson- 
Houston Company for testing cannot be regarded as a sample 
of the instruments which are now being manufactured in 
large quantities. | 

From his tests of the Thomson meter Mr. Ricks states it 
may, therefore, he surmised that ‘‘the coefficient (of change 
of resistance with temperature) of the pressure coil is very 
much less than that of the copper disc.” To construct an 
energy meter with this difference in the temperature coeffi. 
cients 1s, of course, quite wrong scientifically; and Prof. 
Elihu Thomson tells me that in his instructions he has 
emphasised the fact that the temperature coefficient of the 
pressure circuit should be equal to that of the copper pressure 
disc. Asa proof that this condition is really fulfilled in the 
Thomson meters constructed in the States various curves have 
been shown me, from which it appears that, at ordinary loads, 
a change of 40°C. in the temperature of the meter alters the 
constant only 8} per cent. instead of by the 11 per cent. found 
by Mr. Ricks. 

Further, I have watched tests being made on one of these 
meters at Lynn at temperatures of 65°C. and at 24°C. The 
meter in question was a 50 volt 15 ampere meter, and, when 
tested at 52 volts and 11:75 amperes, that is, at about three- 
quarters of full load, there was only 1 per cent. difference 
between the results obtained at these two temperatures, 
although they differed by 41°C. 

Next, as regards the difference between the value of the 
constant of this type of meter at low and high loads it would 
appear from the curves which have been shown me recording 
the results of various tests, that with some specimens there 
is practically no appreciable difference in the value of the 
constant anywhere between full load and .j,th full load, 
while with other specimens the constant is about 2 per 
cent. higher at 45th of full load than at full load. These are 
very different results from those obtained by Mr. Ricks with 
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the meter lent him for testing, ſor he found that the constant 
at full load had to be increased by 19 per cent. to make the 
meter read correctly at „th of full load. 

Some hurried tests at various loads were made in my 
presence here of the meter already referred to. The results 
at low loads were not very satisfactory as the meter armature 
turns very slowly, of course, at small loads; and time pressed 
as the factory was on the point of being closed for three days. 
Hence we had to content ourselves with timing one revolution 
only of the armature, instead of waiting to take many, as was 
done in the very much more accurate tests carried out by 
Mr. Ricks. But it seemed clear that the variation of the 
constant between full and gyth of full load was not as large as 
was found by Mr. Ricks between full and th of full load. 

Hence, I conclude both from the curves of previous tests, as 
well as from the tests which I saw carried out, that the Elihu 
Thomson meter tested by Mr. Ricks had not merely a much 
higher temperature coefficient than meters constructed at 
Lynn, but possessed a greater frictional resistance, or had 
an ‘initial energy coil which was not powerful enough. 
—Yours, &oc., | W. E. Аүкток. 

Lynn, Massachusetts, Sept. 6, 1897. | 


INDUCTION MOTORS. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sins: In your issue of the 17th inst. we notice an account 
of & 400 n.». induction motor by the Westinghouse Company, 
which is described as the largest ever made. 

As the speed of the motor is not given, it is difficult to 
judge of its size; but as it is not described as built specially 
for slow speed we suppose it runs at about 800 or 400 revolu- 
tions per minute. | 

We beg to point out that we have two of our induction 
motors running for over a year and а half, giving 800 н.р. 
each at the exceptionally low speed of 200 revolutions per 
minute. These motors are coupled directly to the main 
shafts of a cotton mill in Italy, and run day and night at full 
load. They are built for a voltage of 3,000 with 50 revolu- 
tions per second. During the tests it was found that they 
would give out their full power even if the voltage were 
reduced by about a third, thus demonstrating that they have a 
very large margin of power. | 

. The photograph we send you shows the general appear- 
ance of the motors, and you will see that the process of 
evolution has produced & remarkable similarity of form in 
the designs of these two motors from opposite sides of the 
Atlantic. 

We may add that we have had motors of 100 н.р. and 
200 н.р. for tensions up to 5,000 volts in use for the last four 
years.— Yours, &c., Brown, Bover ann Co. 


Baden, Sept. 20, 1897. 


Fly-wheel Accident.—It is to be hoped that the increasing 
adoption of electric traction in this country will not bring 
with it any of those serious fly-wheel accidents constantly 
occurring in power-houses on the other side of the Atlantic. 
The last one reported occurred in the Tacoma Street 
Railroad Company's two-story brick power-house at Tacoma, 
Washington. A large 40-ton fly-wheel on one of the 
Corliss engines driving one of the railway generators flew 
to pieces. Masses of iron and brick were thrown to a dis- 
tance of about a block away, but luckily no one was killed, 
which, considering that the station had its full complement 
of attendants, is almost miraculous. Several of the atten- 
dants, however, were knocked down by flying bricks, 
and one had his leg badly crushed. It is said that the 
accident was caused by the breaking down of some of the 
governor mechanism, which ‘caused the engine to run away. 
The engineer claims to have attempted to shut off steam, but 
found the throttle in such a condition as to make this 
impossible. The loss is estimated at about $20,000. 
Through this accident 80 miles of street railway were tied 


! up for several days. 
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TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New et 
, Price Lists, and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 


` The following New Books and Editions сат be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
atrect, І 

SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK can still be had. Price 7s, 6d.; post free, 88. 3d ; abroad, 9s. 
About 1,300 pages. 1898 Edition in preparation, and will be published 
end of January next. 

"THE POTENTIOMETER AND ITS ADJuNcTS”: А Universal Боен of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Now ready. 
Price 68., post free; abroad, 6s. 6d. Digest post free. 

* LOCALISATION OF FAULTS IN ELgoTRIO LicuT Marns.”—By F. C. 
Raphael. Price 5s., post free; abroad, 5a, 6d. Now ready. Р 
on application. 

‘*ScBMARINE CaABLE-LAYING AND RuPAIBING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now ready. 

“Тик ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. So., F. R. S. The New Edition ts now ready. Price 
12а. 6d., post free. Vol. II., price 12s. 6d. post free, is also ready. 

“THE Авт or ELEOTROLYTIO SEPARATION oF MRTALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

t THE INCANDESCENT LAMP AND ITS MANUFACTURE.” — This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 

* ELECTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free, 

“ PRACTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. А. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

* ELECTRIO LAMPS AND ELROrRIO LiGHTING," by Prof. J. A. Fleming 
M.A., D.Sc., F.R.S., is now ready. The book is dsomely bound, an 
full of original illustrations, designs, initials, &o. Price 7s. 6d., post free, 

„Morrvx POWER AND GEARING FOR ELEOTRIOAL MAOHINERY.”—By 
E. Tremlett Carter, C.E., M.I.E.E. Now ready. Price 12s. 6d., post 
free; abroad, 13e. 6d. Prospectus post frae. 

LABORATORY NOTES AND Forms.—With the above title we have ready a 
set of 40 Elementary and Advanced Exercises for use in Electrical pr 
neering classes. New Edition now ready. These have been prepared by 
Dr. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each, 
А. full prospectus sent post free. 

* ELEcTBIO Motive PowER."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric cnorgy to mining and general power transmission 
purposes, in which the author had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d., 
post free ; abroad, 11s. 

“ ELECTRICAL ENGINEERING FORMULAE," a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour, is now ready; price 7s. 6d. ; by post, 7s. 9d. ; 
abroad, 8s. A fine large paper edition with wide margins can be supplied, 
price 12s. 6d. ; post free, 18s. ; abroad, 13s. 6d. 


" The Blectrician" Electrical Trades' Directory and Hand- 
book.—The Publisher of this well-known Blue-Book for the 
electrical trades desires to contradict à rumour which he learns is 
in circulation that the issue of this work is to be discontinued. 
From an advertisement elsewhere it will be seen that а reward of 
£10 is offered to anyone furnishing information which will lead to 
the conviction of those guilty of circulating this false and malicious 
report. The Directory and Handbook for 1898 is already in course of 
1 and the work will, as usual, be published at the end 
of January. Many new features of interest to the trade will be 
introduced. 

Tenders Invited.— The Corporation of the City of Kingston- 
upon-Hull invite tenders for the electrical equipment of their 
tramways, to the extent of about nine miles double track and half- 
mile single track. Specifications, &c., can be obtained from the 
city engineer (Mr. A. E. White), and tenders, addressed to the 
Chairman of the Works Committee, must be sent to the Town 
Clerk, Town Hall, Hull, before noon of Friday, Nov. 5. 


——— From our advertisement columns it will be seen that 
the Glasgow Corporation invite tenders for the electrical equipment 
of the Springburn and Mitchell-street route of the Corporation 
tramways. Tenders must be lodged with the Town Clerk (Sir 
J. D. Marwick), City Chambers, Glasgow, by 10 a.m. on 
Wednesday, Oct. 20. 


— — The Electric Light Committee of the Salford Corpora- 
tion invite tenders for high-tension and low-tension cable, motor 
generator, switchboard and accumulators. Further particulars are 


е mih 
e 


— 


THE ELECTRICIAN, 


SEPTEMBER 24, 1897. 


given in an advertisement elsewhere. Specifications, &c., may be 
obtained from the Electrical Engineer, Walness-road, Broughton, 
and tenders, addressed to the Chairman of the Committee, must be 
delivered at the office of the town clerk (Mr. Samuel Brown), Town 
Hall, Salford, by Friday, Oct. 1. 


TendersInvited. —The Corporationof Southampton invitetenders 
for the supply and erection of (a) engines and alternators, motor 
alternator, rectifiers, high-tension switchboards ; (b) engines and 
continuous-current generators, balancing and volt-raising trans- 
formers, low-tension switchboards ; and (c) battery of accumulators 
and accessories. Some further particulars are given in an advertise- 
ment elsewhere, and specifications and forms of tenders can be 
obtained after 27th inst. at the Municipal Offices, Southampton, 
or at the offices of the engineers (Messrs. Kincaid, Waller and 
Manville), 29, Great George-street, Westminster, S. W. Tenders 
must be sent in to the town clerk (Mr. George B. Nalder), Muni- 
cipal Offices, Southampton, by 2 p.m. on Monday, Oct. 18. 


——— The Corporation of the City of Wakefield invite tenders 
for the wiring of the Town Hall. Plans, &c., can be obtained at 
the Town Clerk’s office. Further particulars appear in an adver- 
tisement elsewhere, and tenders must be sent in to the town clerk 
(Mr. Chas. Jas. Hudson), Town Hall, Wakefield, by Saturday, Oct. 2. 


The Plymouth Corporation invite tenders for overhead 
trolley line posts, brackets, &., and tramcars, trucks, motors, 
trolley arms, &c. Some further particulars appear in our adver- 
tisement columns. Copies of the conditions, specifications and 
forms of tender may be obtained from the borough electrical 
engineer (Mr. John Н. Rider), East-street, Plymouth. Tenders 
must be delivered to the Town Clerk (Mr. J. H. Ellis), Town Hall, 
Plymouth, by Oct. 2. 


—— Extension of Time.—Tenders are invited for the utili» 
sation of water from the Periyár Lake (India) for purposes other 
than irrigation. The irrigation season extends over nine to ten 
months, during which time the discharge is likely to be from 1,100 
to about 500 cubic feet a second, and the fall from the tunnel 
to the foot of the hills is approximately 900 ft., the distance 
measured along the course of the stream being about 6,800 ft. 
One cubic foot per second falling 900 ft. is estimated to. produce 
over 60 effective horse-power. Further information may be 
obtained on application to the Chief Engineer for Irrigation, 
Madras, to whom tenders must be sent by July 1, 1898. 


The Council of the ibe of Ipswich (Queens- 
land) invite tenders for the supply and erection of electric light 
plant and machinery. Specifications, &., from Messrs, Gordon and 
Gotch, 15, St. Bride-street, Ludgate Circus, E.C. Tenders must 
reach the town clerk (Mr. Albion Hayne), Council Chambers, 
Ipswich, Queensland, by Monday, Nov. 15. 


— —— The District Board of Belize, British Honduras, invite 
tenders for the electric lighting of the town.  Particulars can be 
obtained of Mr. A. R. M. Simkins, M.I.E.E., care of Mr. F. Otto, 
Tower Chambers, Moorgate-street, E.C. "Tenders should be sent 
to Mr. Simkins by Oct. 20. 

The Municipal Authorities of Laredo (Santander), are 
inviting tenders for the concession for the electric lighting of the 
public streets for 15 years. Tenders to El Secretario del 
Ayuntamienti de Laredo (Santander), Spain. 


Tenders Accepted.—The Brighton Town Council have accepted 
the tender of Messrs. C. С. Reed and Son, Brighton, for the 
erection of an iron platform with glass floor to form a gwitch- 
board gallery in the engine-room at the electricity station at £125. 
Messrs. Hayward Bros. and Eckstein also submitted a tender at 
£101. 10s. 


— The Huddersfield Town Council have acoepted the 
tender of Mr. A. Schofield, of Dalton, for the construction of 
foundations for boilers, flues, &c., at the electricity works. 


Appointments Vacant.—An instructor in electrical engineering 

and telegraphy is required for the Ceylon Technical College. Salary 
Rs. 4,200 per annum. Some particulara as to qualifications, &., 
are set out in an advertisement elsewhere. Applications will 
received by the Crown Agents for the Colonies, Downing-street, 
S. W., up to Oct. 13. 
— The Electric Lighting Committee of the County 
Borough of Burnley invite applications for the position of assistant 
electrical engineer and manager at the electricity station. Salary 
£2 per week. An advertisement elsewhere gives further par- 
ticulars. Applications to the borough electrical engineer (Mr. 
W. R. Wright) by 10 a.m. of Tuesday, Oct. 5th. 

—— A vacancy occurs for animprover at the Hull Corporation 
Electricity Works. Particulars of the city electrical engineer 
(Mr. A. S. Barnard), Dagger-lane, and applications addressed to 
the Chairman of the Electric Lighting Committee to the Town 
Clerk's office, Hull, by Oct. 7. | 


The Liverpool School Board require an assistant science 
demonstrator (physics, mechanics and chemistry) Commenoing 
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salary £100, rising to £120, with some extra payments. Applica- 
tions to the clerk, School Board offices, Liverpool, by Oct. 5. 


Appointments.—Mr. Wm. Hy. Kay, A.R.C.S., has been ap- 
inted assistant-master of chemistry and physics in the Higher 
oard School (School of Science) at Halifax. 


—— —— Mr. J. T. Rieley, A. R. C. S., has been appointed 
assistant lecturer in the Engineering Department of the Hull 
Municipal Technical School. В 


Business Notices.—Messrs. Edward A. „ and Mr. 
F. B. Badt, of Monadnock Block, Chicago, have entered into 
район; and will carry on business as brokers, contractors and 
engineers for railway and electrical equipment, &c. Mr. Badt, who 
is well-known on this side of the Atlantic as the author of Badt’s 
electrical handbooks, represents the scientific and electrical side 
and Mr. Meysenburg the commercial interests of the new firm, 
who will carry on business under the style of Meysenburg and 
Badt. Special attention is to be paid to foreign orders. 


— Weare informed that a new company has been formed 
under the title of Sax, Slatter and Co. (Limited) to take over the 
business formerly carried on under the style of Julius Sax and Co. 
(Limited) at Forester's Hall, Clerkenwell-road, E. C. The Com- 
pany will shortly issue a revised catalogue. Mr. H. Jensen acts as 
manager of the manufacturing department as heretofore. 


Electric Construction Company.—This Company have in con- 
templation large additions to their already extensive works at 
Bushbury. These additions will, it is said, enable the Company to 
increase the number of employés from 750 to 1,000. 


Deed of Assignment.—Creditors of Ernest John Егіс Tomlyn 
and William Alfred Gent, trading as Eric Tomlyn and Co., and as 
Gent and Tomlyn, electrical engineers, Wellington, must send par- 
ticulars of their claims to Messrs. Poppleton and Appleby, char- 
tered accountante, 164, Aldersgate-street, London, EG by Oct. 8. 


Liquidations.—The statutory meetings of creditors and con- 
tributors of the Epstein Electric Accumulator Company was 
held at the Board of Trade Offices, Carey-street, London, W.C. 
recently. Mr. A. S. Cully, assistant Official Receiver, who 
presided, regretted that time had not permitted of the issue of the 
usual summary of affairs to the creditors, but he recapitulated 
briefly the history and present position of the Company, which was 
registered on July 31, 1891, with a capital of £101,000, divided 
into 100,000 Ordinary and 1,000 Founders’ shares of £1 each. The 
Company was promoted by Woodhouse and Rawson and Mr. 
Ludwig Epstein, to acquire certain storage battery patents, the 
purchase price being £71,000. The Ordinary shares were to carry 
а preferential non-cumulative dividend of 15 per cent., and the 
holders of the Founders' shares were to receive one-half of any profit 
after the payment of such dividend. There had, however, never 
been a dividend. Woodhouse and Rawson also undertook to 
advance £7,500 as working capital, upon which they were to receive 
D per cent. and an allotment of 550 Founders' and 38,500 Ordinary 
shares, and were to be repaid out of the first profits of the Company. 
One feature of this Company, the assistant Receiver explained, was 
the extraordinary number of agreements and modifications and 
rearrangements for repaying advances made by Woodhouse 
and Rawson, which made the matter intricate to deal with. 
After certain individual monetary transactions between the then 
Directors and Woodhouse and Rawson, from 1891 to 1894, in the 
latter year an arrangement was made whereby £12,000 second 
Debentures were created, and a sum of £1,000 paid to the liqui- 
dator of Woodhouse and Rawson (Limited), the latter relieving 
the Company of £13,000 of its indebtedness. On July 13, 1894, 
Messrs. F. L. and H. G. Rawson resigned their positions on the 
board, and a reconstruction took place, Sir William Craufurd 
coming on the board and Mr. Epstein being appointed managing 
director at £10 per week, which amount was later on further revised, 
and in August, 1894, increased to £1,000 perannum. Mr. Epstein 
subsequently assumed the position of consulting engineer to the 
Company. Misfortune, however, still dogged the Company’s pro- 
gress, for starting with a further capital of £2,500 in cash and the 
proceeds of an issue of £18,200 in debentures, a steady loss from 
year to year to 1896 was made, the estimated loss for this period 
being about £15,000, with a solitary profit in Dec., 1895, of 
£7. 8s. The position at the present time was: Cash at bankers, 
£171. 6s. 8d.; cash in hand, £29. 11s. 8d. ; stock estimated at 
£4,730. 13s. 1d., but liable under forced sale to produce about 
£1,800. Bad debts amounted to £2,690. 5s. 6d., and preference 
claims £96. 12s. The estimated value of the patents was £1,000, 
but a forced sale would depreciate this amount considerably ; the 
net value of the business was estimated at £6,520, against which 
was the debenture debt of £18,200. Unsecured creditors had proved 
for £7,117. 19s., the total liabilities being £25,973, against assets 
£6,520. There was a deficiency of the contributories of £90,153. 
The Company had carried out several large contracts successfully, 
but there had been a steady loss of £5,000 a year right through. 
Sir W. Craufurd, a Director, said that since his connection with 


the Company they had been very unfortunate with their works at 
Milton, where great difficulties had arisen from certain impurities 
which had been imported into certain metals supplied them ; this 
had involved the Company in legal difficulties, and had also acted 
detrimentally with the batteries, which were assumed to be pure. 
55 were going on now to ascertain whether the defect 
could be remedied in future, and he himself had great faith in the 
Company's manufactured article, and believed that a reconstruction 
of the Company would start them on a career of success. Mr. 
Epstein agreed with Sir W. Craufurd’s remarks, and explained 
that all their difficulties commenced when they moved their works 
from Kensington to Milton. At the former place their batteries 
were always up to the mark and very successful, but at Milton the 
air 980 e was the cause of the deleterious change which 
their battery seemed to undergo, and he did not believe that whilst 
they retained the works at Milton their goods would be satisfactory. 
Whilst the manufacture continued at Kensington (from 91 to 94) 
there was no complaint whatever, and it certainly would not cost 
as much to erect other works in a more favourable locality as they 
were losing by continuing at Milton. After some further discussion 
the Assistant Receiver recommended the meeting to choose three 
of their number as a committee of inspection, and Mr. Kent (repre- 
senting Messrs. Tomey and Sons, creditors for £149), Mr. J. Bead- 
more (£283), and Mr. Clements Courtney (of Ross, Courtney and 
Co., £21) were appointed, Mr. Northey (who is acting for the 
debenture-holders) being appointed as liquidator. 


Cables and Wires.—The Telegraph Manufacturing Company, 
of Helsby, have sent us their new catalogue of ‘‘ Helsby” cables 
and wires for electric circuits. Nearly every variety of india-rubber 
and gutta-percha insulated wire and cable is quoted for in this list, 
and practical hints as to the selection and subsequent handling of 
the material are also given. Useful tables are included in the 
book, one of which is a list of minimum sizes of wiring under the 
new Institution Wiring Rules. This latter gives in two parallel 
columns the maximum current and length of conductor for one volt 
drop, with ordinary temperature rise, after which follow columns 
giving the sizes of conductor both in solid wire and flexible. Then 
follow two parallel columns giving the current and drop for a 
temperature rise above 100°F. The range of currents is from 3'1 
to 750 amperes, and the general arrangement and scope of the 
table are such as to render it of the utmost value. Other tables, 
equally systematic, give practica] data about the conductivity and 
insulation resistance of cables—solid wire and flexible. We notice 
a reprint from ** The Electrician” Electrical Trades’ Directory and 
Handbook of Mr. H. G. Cheesman’s valuable table on the relative 
dimensions, lengths, weights, resistances, &c., of pure copper wires. 
The catalogue before us gives unmistakable evidence, probably 
well known to all our readers, that the Telegraph Manufacturing 
Company do not confine themselves to telegraph matters, but are 
prepared to supply the electrical world with cables and conductors 
for underground and overhead work on electric traction, electric 
lighting, telephone, and, indeed, all classes of electrical service. 
Familiar as we are alike with the extensive and complete factory 
owned by this Company at Helsby, and with the great use made 
of their manufactures by electrical concerns at home and abroad, we 
think electrical engineers in all branches will welcome the appear- 
ance of the handy compilation before us. 


Catalogue.—The Phoenix Dynamo Manufacturing Company 
forward an illustrated price list of continuous-current dynamos 
and motors of their manufacture. Specifications and prices for 
standard equipments for electric cranes are also given. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Sept. 15 to 
Sept. 21, with the ports of destination :— 

Argentina — Buenos Ayres, £224. Austrulasia—Melbourne, £155; 
Rockhampton, £22; Sydney, £685; Wellington, £102. British Guma 
—pemerara, £17 (telegraph material) Ceylon — Coloinbo, £620. Lgypt— 
Alexandria, £129 (including £13 telegraph material) German Cologne, 
£42. Holland—Amsterdam, £75; Rotterdam, £55.  /ndia—Bombay, 
£126 ; Calcutta, £353. — Madeira —£3500. — Portugal Beira, 2500 ; Lisbon, 
£76. Stum—Bangkok, £110. South Africa—Cape Town, £162; Durban, 
£215 (including £80 telegraph material) ; Mozambique, £12 ; Port Elizabeth 
£878. Spain—Malaga, £20; Pasages, £570. Straits Settlements—Singa- 
pore, £50. Sweden—Stockhulm, £530. Total £5,846, against £12,606 in 
the corresponding week last year (Sept. 16 to Sept. 22). 


‘*Cassier’s Magazine.”—The contents of the September number 
of this magazine include Electricity Aboard Ship,” by J. W. 
Kellogg; Power Station Load Lines, by Arthur V. Abbott; 
** Eleotric Copper Refining in the United States, by Titus Ulke ; 
* By-product Systems of Coke Making,” Primary Technical 
Education in India, The Evolution of the Wrecker,” The 
Future of American Shipbuilding,” and “ An Ocean Danger and its 
Remedy.” The magazine is beautifully illustrated. 
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Alleged Fraud. Louis Héndié, the electrician who has been 
several times before the magistrate at Guildhall on a charge of 
obtaining money from various persons by means of false pretences, 
was again brought up on Wednesday. After some further evidence 
had been given the accused was once more remanded. 

Asylum Lighting.—The Bristol Town Council have decided to 
provide an electric lighting installation, a system of fire alarms, 
tell-tale clocks, telephones, &c., at the Bristol Lunatic Asylum, at 
an estimated cost of £975. 

Battersea (London).—The Electric Lighting Committee recom- 
mend the Vestry to appoint Mr. Robert Hammond, consulting 
engineer for the purpose of preparing a scheme for the electric 
lighting of the compulsory area mentioned in the Battersea Pro- 
visional Order. 

Bermondsey (London).—After full consideration of the report 
on the electric lighting question recently prepared by Messrs. 
Kincaid, Waller and Manville, the Vestry have decided to at once 
apply for a Provisional Order. An abstract of the report was given 
in our issue of the 6th ult. 

Boston.—The electric light installation at the Boston Dock was 
formally inaugurated on Wednesday night in the presence of the 
Mayor and Corporation. The work has been carried out by Messrs. 
J. E. Spagnoletti and Crookes, of London, to the specification of 
Mr. Adrian Colline. | 

Bradford. The Tramways Committee recommend the Town 
Council to adopt the overhead trolley system of electric traction for 
the tramways to Great Horton and Bolton, and that the work of 
equipment be carried out as quickly as possible. 

Brighouse.—A special committee has been appointed for the 
purpose of considering and reporting upon the advisability of erect- 
ing joint electricity supply and refuse destructor works. 

Brighton.—The Town Council propose to apply to the Local 
Government Board for sanction to borrow an additional sum of 
‚2500 to supplement the recent loan of £14,000 for street-lighting 
papare e Council have just received sanction to borrow a 

urther sum of £43,000, the official inquiry into which was held 
about three months ago. 

Bromley (Kent).—The District Council have received notice of 
the intended registration of a Company who propose to apply for a 
Provisional Order for this district. The matter has been referred 
to Committee. 

Burnley.—Col. W. L. Coke held a Local Government Board 
inquiry last week into the application of the Town Council to 
borrow, amongst other items, £3,000 for electric light extension 
purposes. The Town Clerk, who appeared in support of the appli- 
cation, stated that it was propesed to lay mains along the Man- 
chester-road, where satisfactory assurances had been obtained from 
shopkeepers and tradesmen in regard to the quantity of electric 
current to be taken by them. The present was only part of a more 
elaborate scheme for a considerable extension of electric lighting 
within the borough. 


Camb (Lanark).—The scheme for the electric lighting of 
this district, under the auspices of the Lanark County Council, is 
making rapid progress. All the lamps are in position, and the 
electric light cable is being laid. 

Cheltenham.—The Town Council are gradually increasing the 

number of arc lamps for public lighting. The lower part of High- 
street from St. George’s-square to Gloucester-road was lighted for 
the first time by this means on Thursday last. 
_ Chester.—Col. W. L. Coke held a Local Government Board 
inquiry, at Chester last week, into the application of the Town 
Council to borrow £20,000 for electric lighting purposes. The 
town clerk (Mr. S. Smith) said they had already obtained sanction 
to expend £25,000 upon electricity supply, but they soon discovered 
that it was absolutely necessary to Sp d extensions. From Dec. 17 
last to March 25 the receipts of the department amounted to 
£807. and in the following quarter they totalled £663, these 
amounts being arrived at after debiting the Corporation with the 
street lighting. Prof. Kennedy, who gave details of the proposed 
extensions, pointed out other directions in which these extensions 
would shortly be required. 

Commission of Sewers.—The Postmaster-General has given 
formal notice to the Commissioners of Sewers requiring their 
consent to the placing and maintaining of a line or lines of under- 
ground telegraphs under certain streets in the City, and intimating 
that, failing such consent, a difference would be deemed to have 
arisen between the Postmaster-General and the Commission within 
the meaning of Section 3 of the Telegraph Act (1878) The 
Postmaster-General further stated that he would apply to the 
tribunal having jurisdiction in that behalf within the district 
if the consent of the Commissioners was not forthcoming within а 
certain period. The notice was referred to the Streets Committee 
for consideration and report. It will be remembered that the 
preron. dispute originated by the Commissioners objecting to the 

ational Company being allowed to lay their wires at the same 


time as the Post Office authorities. Mr. A. C. Morton has been 
appointed to represent the Commission at the forthcoming 
telephone inquiry at Glasgow. 

Dingwall (N.B).—Under the agreement recently entered into by 
the Town Council with Mr. R. F. Yorke for lighting the streets 
electrically provision is made for the formation of a company for 
the erection of an electricity supply station, and Mr. Yorke under- 
takes to supply current for public lighting purposes at £62 per 
‘annum. 


Dublin.—A meeting of the Electric Lighting Committee of the 
Corporation was held оп Monday to consider the present state of 
the electricity supply undertaking. It was stated that recently 
some faults had been discovered in the cables, and the meeting 
was summoned to consider the advisability of raising а sum of 
about £20,000 for the improvement of the cables. It was resolved 
to recommend a scheme for the adoption of the Committee at a 
future meeting, and it is stated that the feeling of the Committee 
is in favour of obtaining a loan of £100,000, and the construction 
of а new power station at the Pigeon-house Fort, and that mean- 
while it was intended to obtain estimates for the relaying of 
new and improved cables. 


Dundee.—4A lengthy report, dealing with the extension of the 
local tramways and the most suitable system of traction thereof, 
has been prepared by Messrs. Urquhart and Small, consulting ongi- 
neers, for the Tramways Committee of the Town Council. e 
report favours the overhead trolley system as being the cheapest 
form of electric traction. It was recommended that in wide streets 
guch as the Nethergate, High-street, and Murraygate the posts 
should be placed in the middle between the double line of rails, 
and that in the narrower streets the posts should be placed at the 
edge of the pavement. Messrs. Urquhart and Small also recom- 
mended that the traction plant be placed on a site contiguous to 
the existing electric lighting station. After discussion the Com- 
mittee decided to obtain further details as to cost of plant, and the 
burgh engineer was asked to estimate in reference to other expen- 
diture necessary. 


Edinburgh.— At the meeting of the Electric Lighting Committee 
on Tuesday it was decided to ask Prof. Kennedy to prepare a 
report on the question of the erection of a new electricity gene- 
rating station in the east end of the city. 


Glasgow.—Electric lighting matters have recently occupied a 
ood deal of the attention of the Corporation. At a meeting on 
hursday last it was decided by 26 votes to 25 to adopt the minutes 

of the Electricity Committee rejecting the proposals made by the 
Lord Provost for the amalgamation of the tramway and electricity 
departments, and at a further meeting of the Council on Monday 
the adjourned debate on the report recently presented by the Elec- 
tricity Committee recommending the purchase of plots of ground in 
Port Dundas and in the Pollockshaws-road to serve as sites for the 
erection of additional generating stations was resumed. After a 
lengthy discussion the Committee's recommendations were adopted. 

At а special meeting of the Chamber of Commerce on Wednesday 
а resolution was passed in favour of the telephone system being 
taken over and worked by the Government and not by the 
Municipality. 

Greenock.—4As the result of a conference with representatives 
from the Port Glasgow and Gourock Councils as to the practica- 
bility of devising 4 scheme for the electrio lighting of the three 
towns, the Electric Lighting Sub-Committee of the Greenock Town 
Council recommended that a joint sub-committee, consisting of 
four members from Greenock, two from Port Glasgow, and two 
from Gourock, along with the Town Clerks of the respective burghs, 
be appointed to obtain full information for the guidance of their 
respective Boards, with power to visit any electricity supply stations 
in Scotland, and to employ an electrical engineer to visit the three 
burghs and advise as to the best means of generating and supply- 
5 either from one central station, with subsidiary dis- 
tributing stations, or by separate installations for the different 
burghs, with details of the schemes and probable estimates of the 
cost. The Greenock Council have, however, decided to defer the 
consideration of this recommendation until the Sub-Committee 
“ have reported generally on the question of the Board supplying 
electricity for public or private purposes within the burgh." 

Hackney (London).—At the meeting of the Vestry, last week, 
the question of the differences which have arisen between the 
Electric Lighting Committee and Mr. F. Н. Medhurst was under 
discussion. The majority of the Committee recommended the 
Vestry to formally appoint Mr. Medhurst consulting engineer on 
certain conditions. On the other hand, a minority report recom- 
mended that no action be taken in the matter. Mr. Kyffin urged 
that the decisions of the Committee were not valid unless approved 
by the Vestry and endorsed with their seal, and after considerable 
discussion the recommendation of the majority of the Committee 
was rejected. | 

Ilford.— The Electric Lighting Committee reported at the last 
meeting of the Urban District Council that they had received 17 
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applications from consulting engineers, giving terms for advising 
the Council in connection with the proposal to light the district 
electrically. The Committee recommended that certain of the 
applicants be asked to attend a special meeting of the Council and 
discuss the question. After а brief debate this course was adopted. 


Leith.—The Town Council are adopting a novel method of 
selecting a burgh electrical engineer. A travelling deputation has 
been appointed to make inquiries regarding certain of the can- 
didates for the position. An Edinburgh journal says: — Mr. 
Joseph A. Jeckell, of South Shields, one of the candidates, in a 
letter to the Town Clerk, states that, considering the size of the 
burgh, an electric lighting scheme would cost probably some 

,000, and it has long since been proved to be a much more 
economical plan to put down a fair-sized plant at first. The fees of 
а consulting engineer for this would be, at the rate of 5 per cent., 
£2,500. From the experience of other towns it has been found neces- 
sary to appoint a burgh electrical engineer for the six months before 
the station is started, to do work which is outside the province of the 
consulting engineer, and if this course were adopted the cost would 
be £2,650, but if a resident engineer were appointed Mr. Jeckell 
says the cost of starting the works would probably be as follows :— 
Burgh electrical engineer’s salary, £500 ; 24 per cent. on capital 
outlay, £1,250; draughtsman, £200; incidental expenses, £50, 
Making a total of £2,000. At a meeting of the Electric Lighting Sub- 
committee this week Bailie Manclark, convener of the Committee, 
said that Mr. Jeckell considered a salary of £300 per annum far 
too little, and if they were going to do without a resident engineer, 
that was no reason why they should not pay the fees that a 
resident engineer ought to get. His conditions on accepting 
office were that the salary should be £450 per annum, with £200 
for an assistant during the erection of the works, and 23 per cent. 
commission on £50,000. · There would still be a saving to the rate- 
payers of £600, compared with employing a consulting engineer at 
5 per cent. on £50,000. The outcome of the meetings of the Com- 
mittee this week is that a deputation, consisting of Bailie Manolark, 
Treasurer Craig and Councillor Kelly, and Mr. Laing (town clerk), 
set out on Friday afternoon to make further discoveries, They 
intend, it is stated, in the first instance to go to Londonderry ‘‘ to 
make inquiries respecting Mr. J. Christie, one of the candidates, and 
on their way home will call at Glasgow to inquire respecting Mr. 
Bryson and Mr. Leckie.”’ 

Liverpool.—At the meeting of the Lighting Committee, on 
Friday, extensions of the electric light mains in Ivanhoe, Bertram, 
Scctland and Belvidere roads were authorised. The city electrical 
engineer (Mr. A. Bromley Holmes) reported that on the 3186 ult. 
there was an equivalent of 58,776 16-c.p. lamps connected to the 
mains, an increase of 800 fur the month. The number of units 
supplied during August was 83,260 to private consumers, and 
21,356 for municipal purposes, & total of 104,616, against 63,690 in 
the corresponding month last year. The Local Government Board 
have sanctioned the borrowing of £56,000 for electric lighting 
extension purposes. 

Middlesbrough.—At the meeting of the Electric Lighting Com- 
mittee on Wednesday it was decided to recommend the Council to 
appoint Mr. Robert Hammond as consulting engineer. The area 
of supply was also selected. 

Newington (London)—The Vestry have decided to apply to 
the London County Council for permission to erect an electricity 
generating station in Penrose-street. The Electric Lighting Com- 
mittee have also been empowered to visit various London and pro- 
vincial electricity stations for the purpose of obtaining information. 


Paddington (London).—The Edgware-road, from the Marble 
Arch to Praed-street, is about to be lighted by arc lamps, the cost 
being defrayed by the Paddington and Marylebone V estries jointly. 
Seventeen arcs will be required, and current will be supplied by the 
Metropolitan Electric Supply Company at £30 per lamp per annum, 
the arrangement to be for а term of three years. "The cost of 
supplying and erecting the standards, &c., is put at £400. 


Peterborough.—Notwithstanding that a resolution was recently 
passed postponing the further consideration of the much-debated 
electric lighting question for twelve months, the matter cropped up 
at the meeting of the Council on Friday. The borough engineer 
submitted a report to the effect that an electric lighting scheme 
could be carried out with every prospect of financial success with а 
capital expenditure of about £20,000, but it was stated that a 

rivate company had intimated their intention of applying for & 
rovisional Order and of establishing electricity supply works at an 
estimated cost of £10,000. | 

Port Adelaide.—The Corporation have made an agreement with 
the South Australian Electric Light and Motive Power Company 
for the electric lighting of the town. The Company are to provide 
24 arc lamps of 2,000 c.p. each and 66 incandescents of DO c.p. 
each. The arc lights will be turned off at midnight, and their 
places then taken by 24 incandescents of 50 c.p. These lights will 
replace 130 gas lamps of 15 nominal c.p., or a total of about 
2,000 c.p. The electric lights will provide a total of 51,300 


c.p. The cost of the electrio light to the Corporation will 
be practically the same as the present gas contract. The 
agreement makes provision for private lighting, and the maxi- 
mum charge for current has been fixed at 8d. per unit. The arc 
lights will be swung across the streets. The contract is for ten 
years, and after five years the Corporation, by six months' notice, 
has right of purchase on an arbitration basis. 


Provisional Orders.—The Batley Town Council have decided to 
apply for а Provisional Order. The Hornsey (London) District 
Council have unanimously resolved to at one take steps to obtain 
electric lighting powers. The Ossett Town Council have decided, on 
the recommendation of the General Purposes Committee, to obtain 
ап Order. Though the question of obtaining electric lighting powers 
was first discussed by the Penzance Town Council some seven years 
ago, the members are still undecided as to what course to pursue. 
Ав а private Compauy is threatening to apply for au Order, it is 
probable that the Council will endeavour to forestall. A special 
meeting of the Council has been called for Wednesday to consider 
the position. The Electricity Committee of the Glasgow Corpora- 
tion have decided to oppose the application of the Kelvinside 
Electricity Company for а Provisional Order for Partick district. 
The St. Alban's Town Council also propose to apply for а Pro- 
visional Order. 


Redditch.—A report from Mr. McMullen, electrical engineer, 
on the electric lighting of this town was discussed at the last meet- 
ing 'of the Council. After a lengthy debate it was resolved to 
institute a canvass of the town, and in the event of promises to 
take current for 1,800 8-c.p. lamps being obtained, an electricity 
generating station is to be erected. 


_ Balford.—Mr. William Mather (Mather and Platt, Limited) 
delivered the inaugural address of the 1897-8 session of the Royal 
Technical Institute on Wednesday. He said that since the Tech- 
nical Instruction Act was passed in 1889 about one million sterling 
had been spent by county councils and municipal bodies on 
institutions for technical instruction. Salford had bestowed on its 
institute about one-twelfth of the total expenditure of the country 
for this purpose, having provided one of the largest institutions for 
secondary and technical education in the whole country. They had 
spent the whole of the annual grant received from the national 
exchequer under the 1890 Act, which bestowed on cities and towns 
in proportion to the population a part of the £780,000 derived from 
the taxon whiskey and beer. The Corporation had the right to use the 
money accruing to them from this source (about 24,000 а year) for 
the relief of rates, but they resolved to build that school, borrowing 
а lump sum which the annual grant would repay, with interest, in 30 
or 40 years. Moreover, they had levied a rate of 1d. in the pound 
on the ratepayers, and this also they had absorbed for the purpose 
of maintaining the Institute, making £80,000 in all. The equip- 
ment and the curriculum of the school he considered in all respects 
admirable. A few subjects of first importance to the district had 
most wisely been selected, namely, mechanical and electrical 
engineering in all branches, with technological instruction of a very 
practical sort ; chemistry and chemical processes (especially those 
applicable to textile trades), spinning and weaving, building con- 
struction and plumbing work, &c. It was infinitely more im- 
portant for a student to take two or three years to the first part of 
а course which was expected to take only one year, in order to get 
that well into his brain, than to hurry through the whole course in 
three years, relying only on memory to get through his examinations, 
if he did not the naturalability to assimilatequickly theknow- 


‘ledge presented to his understanding. The main object in teaching 


the young must be to make sure that knowledge was their véry own. 
On the opening of the Institute last September there was a rush of 
evening students and a sprinkling of day students. In all 1,240 
enrolled, of whom 1,119 were evening students. Some of the 
seed of scientific knowledge seemed to have fallen on minds ill- 
prepared for it, but some fell on good and honest minds, who, 
once having received the seed, had kept it. He was glad to 
see а strong contingent of students in the engineering courses 
and in chemistry; these subjects formed the basis of all 
scientific indastry, and promoted accurate thinking and work- 
ing, apart from the direct use of the knowledge in trade. 
He warned the boys and girls about to pass out of the elementary 
schools that in the course of their life they would find themselves 
most heavily weighted in the race of life if they did not now take 
the trouble to make the best of the opportunity presented to train 
their faculties for the work lying before them. б all dangers let 
them avoid the temptation of assuming that, with a technical train- 
ing, they had become superior to practical work, and were straight- 
way fitted to take places in manufactories or workshops to direct 
others who did the manual work. 


Sunderland.—Messrs. R. Thompson and Sons, of Bridge Doc« 
Sunderland, are engaged in carrying out various improvements in 
connection with the equipment of their graving dock and joiners 
and fitters’ shops attached. The alterations include the substitution 
of electrical for steam power. 
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Taunton.—In moving the adoption of the minutes of the 
Electric Lighting Committee at the last meeting of the Town 
Council, Mr. Alderman Potter said he was sorry to say that the 
anticipations they had formed in regard to the Penny-in-the-slot 
Syndicate had not been realised. In January a deputation from 
the Council called on the Syndicate in London and entered 
into an agreement, and the Syndicate commenced work ; 
but, after canvassi the town nothing further was done. 
Later on they found the Syndicate bad been re-constructed. 
The new Company repudiated the contract which the original 
Syndicate had made. The Committee proposed that the contract 
be terminated. They had received with great regret the resigna- 
tion of Mr. Couzens as Corporation electrical engineer. The Com- 
mittee and the town realised that in Mr. Couzens they had a very 
efficient officer, and they were extremely sorry to lose him. In 
reply to a question from Mr. Standfast (the ** economist” of the 
Council) as to salaries, Councillor J. Lewis, a member of the 
Committee, and a humorist to boot, said they had an ambition 
to make the electricity department pay, and it was not likely they 
would incur needless expense. They paid Mr. Couzens £150 a 
year, and they proposed to pay Mr. Thornhill £130 a year! ‘hon 
they paid the second in command about 25s. a week!! How he 
was going to spend this large sum he (the speaker) did not know. 
They proposed to pay Mr. Harold Couzens, who had been with 
them for two years, the princely sum of £1 a week. It was 
enough to turn one’s hair grey. He hoped that after all that 
extravagance they would not bring the Council to bankruptcy 
and ruin. Alderman Potter, in reply to a further question 
from Mr. Standfast, said their establishment charges were kept 
во low that they had become a bye-word in the electrical world. 
They had not had a penny of the £100 which had been voted 
to them, but it had gone to other committees. Mr. Lewis's 
remarks were received with laughter. It is not recorded whether 
the servants of the Corporation whose services are so amply 
rewarded were present and joined in the prevailing hilarity. 


The Azores Cable.— British Consul Read, in his annual report 
upon the trade and commerce of the Azores Islands, gives 
interesting particulars of the largely increased trade of the port of 
Ponta Delgada (the principal port of the Azores group) since the 
establishment of submarine communication between St. Michael's 
and Fayal by the main cable of the Europe and Azores Com- 
pany and between the islands of Terceira, Graciosa, San Jorge, 

ico, Flores, &c., by feeder cables of the Portuguese Government. 
Whereas in 1876 the total number of British ships entering the 
p was 133, with а total tonnage of 30,000, and for 1885 ot 100 

ritish ships of 83,917 tons, in 1896 the total was 223 British ships 
with a total tonnage of 306,605. 


Torquay.—The negotiations in connection with the project for 
the construction of an electric tramway between Torquay and 
Paignton are to be suspended until next May. 

For some time past various inaocurate statements in con- 
nection with the Council's electric lighting scheme have been 
circulated by the local press. The following communication from 
the consulting engineer (Mr. W. H. Trentham) appears in the 
Western Daily Mercury of the 16th inst. :— 

My attention has been drawn to the gross misstatements contained 
in your issue of yesterday, and as they are calculated to prejudi- 
cially affect me, I must request you to publish the following corrections :— 
There have been no blunders. There has been no laying of wrong 
cables in Torbay-road—the trench had to be filled in on account of the 
regatta before the work was finished, and afterwards reopened for com- 
pletion. The change of site at the coal stores was determined upon in 
order to leave the original site vacant for the construction of a swimming 
bath in the future. The height of chimney was reduced in order to 
meet the objections of neighbouring householders, and such reduction 
entails the use of more forced draught than would otherwise be neceesary. 

Walsall. The minutes of the Electric Lighting Committee, 
presented at the meeting of the Town Council on Monday, stated 
that arrangements were in progress for laying down additional plant 
at the generating station, and that the electrical engineer had been 
instructed to report on certain extensions of the mains. 

Weston-super-Mare.—The report of the consulting engineer 
(Mr. W. C. C. Hawtayne), recommending the erection of elec- 
tricity supply works, came up for discussion at the meeting of 
the whole Council in committee on Tuesday. Mr. Hawtayne 
estimates that within a comparatively short period the demand 
for electric current in the district will amount to about 8,000 
8.c.p. lamps. He favours the lighting of the entire front, 
from Madeira Cove to Severn-road, by arc lamps, and the adap- 
ting of the present style of lamp from Madeira Cove to 
Anchor Head for incandescents. This would mean the егес- 
tion of 30 arcs, and the adaptation of five small lamps. "The low- 
tension direct current system of distribution is recommended, with 
a storage battery for day load. The cost of the works is put at 
£23,300 if the Town Yard site is adopted for the station, or if the 
Bite offered by the Great Western Railway Company is selected, at 
£24,600. The net profit on the first scheme is put at £817, and on 
the second £738. 10s. per annum. Mr. Hawtayne also gives figures 
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for the erection of joint electricity supply and refuse-destructor 
works. After discussion the Council decided by eight votes to 
seven to approve the report, subject to certain modifications. 

Wigan.—The Gas and Electric Lighting Committee, who recently 
received two offers for the transfer of the Wigan Provisional Order, 
recommend the Town Council not to part with their electric light- 
ing powers. The Committee also state that the subject of electric 
lighting is receiving their very careful consideration, апа “ at the 
proper time they will be prepared to submit to the Council pro- 
posals with regard to the intended installation." 

Willesden (London). — On the recommendation of the Building 
Committee the Willesden Board of Guardians have decided to light 
their new workhouse electrically. 


PATENT RECORD. 


сьс 


A record of Applications for Patents and Patent Specifications Published 
is compiled, for this journal by MR. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. ° 

КМотк.—7Ле Specifications of Applications for Putents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicaters of inventions, or 
where complete specifications accompanies application an asterisk is suffi xed. 

September 7, 1897. 

E. H. Owen, C. N. WILLIAMS, and F. H. DonaLpson. London. 
Improvements in electrical signalling apparatus and circuit.“ 

20,583. J. Brockig. London. An improvement in electric arc lamps 

20,591. C. W. G. LITTLE. London. Improvements in electric tramway aud 
electric transmission of power systems. 

September 8, 1897. 

А. Е. Harris. Birmingham. Improvements in or connected with 
anodes for apparatus for the electro deposition of metals. 

A. Векотнеи, Н. WiLsoN-YouNa and A. Brown. London. 
Improvements in electrically-operated jigging machinery. 

S. G. BnRowx. London. Improvements in dynamo-electric 
machines and motors. 

А. B. BLACKBURN and W. L. SpRN OB. London. Improvements in 
or connected with automatic brakes for electrically-driven 


machines. 
September 9, 1897. 

20,703. B. E. F. Ruopin. Eccles. Improved metallic diaphragm for 

electrolysis. 

20,752. G. Е. САзсоүхкЕ. London. Improvement in or relating to elec- 
tric signalling apparatus for railways. 

L. B. ATKINSON. London. Improvements in the generation and 
disposition of electricity by means of alternating currents and 
appliances connected therewith. 

September 10, 1897. 

J.J. ВАТЕ. Liverpool Improvements in conduits applicable for 
wires for conveying electricity. 

20,834. J. D. Е. ANDREWS. London. Improvements in arc lamps. 

20,845. A. MULLER. London. Improvements in accumulators or secon- 
dary batteries and in means for transporting the same. 

W. DECKER and G. von Struws. London. Improvements in and 
relating to primary batteries for light motive power and like 


purposes,” 
September 11, 1897. 
20,883. С. ANDERSON. Leeds. Improvements in apparatus for working 
electric tramways by means of undergronnd cables. 


20,521. 


20,596. 
20,663. 
20.666. 
20,669. 


20,781. 


20,831. 


20,865. 


20,915. G. Н. Corrina and G. Соттіма. Derby. Machine for painting 
electric casing and the like.* 
20,914. F. C. RAPHAEL. London. Improvements in coin-freed electricity 


meters. 


J. L. WALKER апа С. B. WALKER. 
electric fire alarm system. 

20,923. E. E. Оор. London. Improvements in electric heaters. 

20,943. J. Dickson and Н. E. Brown. London. Improvements in the 
construction of guards or protectors for incandescent electric 
lamps and other glass or breakable articles. 

September 13, 1897. 

H. W. Cox. London. Improvements in or relating to contact 
breakers for X-ray induction coils, &c. 

W. M. WALTERS. Liverpool, Improvements connected with elec- 
tric lamps and switches, 

C. M. DonMaN and R. A. Змітн. Manchester. 
electrical cut-outs. 

September 14, 1897. 

G. W. WALKER. Cambridge. Self-registering meter for an alter- 
nating electrical current. 

THe British THomson-Houston Company (LrwiTRD) London. 
Improvements in and relating to surface contact electric railway 


systems, electric cara and their equipment and automatic switches 
for use therewith. (E. M. Hewlett, United States.)“ 


20,919. 


London. Improvement, in 


20,972. 
20,985. 


20,996. Improvements in 


21,036. 
21,054. 
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SPECIFICATIONS PUBLISHED. 


Мота. АП Specifications can now be obtained at the uniform price of 


8d. each. 
1896. 


Electric clock. 
Electricity and other supply meters. 


15,856. PALLWEBER and KOLBE. 
18,103. GILLESPIE and WYNNE. 
18,557. Ducor. 


applicable as an adjunct to telephone receivers. 
20,604. MonpEY. Electrical resistances. 
22,046. CROMPTON and Росніх. Electrical switches. 


2,2194. JgBsEN. Process for carbonisation of peat by electric heating. 
18355 applied for under International Convention, March 15, 
1896.) 


22,552. 


accident or otherwise in part applicable to other purposes. 
1897. 


1,087. Simmons. Pipes and conduits used for electric cable mains and 


jointing the same. 


1,572. LzrrNER. Electrolytes for the deposition of zinc and for use in 


secondary batteries. 
8,725. SLOAN (CAHILL). Art of, and apparatus for, generating and distri- 

buting music electrically. 

12,971. Lake (Burke). Electrical telegraph systems and apparatus 
therefor. | 

13,117. PACKARD. Electric meters and motors for alternating, pulsating 
or intermittent currents. (Date applied for under International 
Convention, October 26, 1896.) 


COMPANIES’ MEETINGS AND REPORTS. 


Brush Electrical Engineering Company (Limited). 


‘The eighth annual general meeting of this Company was held at the 
Cannon-street Hotel on September 17th, under the presidency of Mr. J. B. 
Braithwaite, jun. 

The SECRETARY (Mr. B. Broadhurst) read the notice convening the 
meeting, and the report of the Directors was taken as read. 

The CHAIRMAN : In moving the adoption of the report I shall have 
to call your attention to one or two points in the profit and loss account 
and in the balance sheet. We will take the profit and loss account first, 
ав that is the point of greatest interest to the shareholders ; and the point 
that intereste us all most, I think, is the difference in the balance of profit 
carried forward to the balance sheet. That is £18,962, as compared with 
£4,615 last year, showing an increase of £14,347 in the profit available for 
dividend. Speaking in round figures, that is made up thus—an increase 
in our earnings of £10,000 and а reduction in our expenses of £4,300, thus 
making the increased profit of £14,347. Looking through the various 
items of the profit and loss account, and taking those on the credit side 
firat, you will see that our gross profit on trading in the past year was 
£352,655, which compares with £355,298 in the previous year. Therefore, 
the figure is practically the same, although it really represents a very con- 
siderable improvement on last year, because last year's figures included 
the profit made at our Vienna factory and the profit we realised on the sale 
of our Vienna business, This year we have, therefore, had to go without 
the profit on our Vienna business, and we have also had to make up the 
profit we made last year on the sale of our Vienna property to our 
Continental friends. I think you will, therefore, agree that we have 
done well to have made that up entirely this year, leaving the 
trading profit at the same figure as last year. The next item on the 
credit side is the profit realised on securities sold, interest account 
and dividends on securities held, $7,224, which also shows a considerable 
increase on last year, and that is largely due to the sale of our Vienna busi- 
ness. That left us with a very large sum of cash in hand, and naturally 
we have had no immediate use for that cash. The result is that we have 
received a very considerable sum by way of interest on it. We have 
received increased dividends on our securities, and we have also realised 
some of our securities at a considerable profit. The total result of those 
two items is that our earnings for this year are £10,000 better than they 
were last year. On the other side of the profit and loss account the 
Directors’ fees remain the same as last year. The Directors are entitled 
under the Articles of Association to receive £2,000, but, as we did last 
year, we have waived half those fees in the interest of the Company. The 
auditors’ fee is the same. Salaries show a reduction of about £700 over 
last year. Law charges are about the same. Insurance is a little more, 
owing to the extension of our works at Loughborough, where we have had 
more property to insure. The item of postage, stationery and printing is 
& little up, in consequence of our increased business. Rent, rates and 
taxes show a reduction of about £750, due to our receiving the rent from 
our London factory, which is now let, and there will be a further reduc- 
tion under that item in the current year. Advertising expenses are 
slightly higher, in consequence of our increased trade, The total result of 
our general charges is that they come this year to £11,970, as compared 
with £15,116 last year, showing a reduction of about £1,000. We have 
been doing all we could to effect, economies, and we have made certain 
economies, as we state in our report, of which the past year’s accounts 
have not derived the full benefit. We may therefore hope to see 


Apparatus intended to determine the quantity of metal 
which a galvano- plastic bath should deposit on the object treated. 


18,908. LEHFELDT and Stevens. Writing desk or slab, more particularly 


STONE. Apparatus for electrically actuating the stopping 
mechanism of engines, motive power, or machinery in cases of 


that figure reduced a little further in the current year, but we 
have very nearly reached the end of the economies we can make 
without injuring the business. The further cost of the removal to 
Loughborough this year figures at £58 against £942 last year. That is now 
completed. There is a new item this year— cost of head office removal, 
£518. In connection with our economies we have made a change in our 
London office, which will effect a reduction of about £500 a year, and the 
cost of making the removal from the old office to our present office, and of 
furnishing and fitting it, is the item before you, which will not occur again. 
Maintenance of buildings and plant is a figure that cannot be stinted. We 
must maintain them to the fullest possible efficiency, and you must there- 
fore not expect us to make a reduction there, as it is absolutely necessary 
to maintain this item. We shall supply whatever is necessary in order to 
keep your buildings and plant in first-class order. Maintenance of patents 
figures at a trifle more owing to the new patents we have taken out during 
the year. Last year there was an item of bank interest and commission, 
on the debit side, of over £2,000, which disappears this year and is trans- 
ferred to the credit side, owing to the large sum in cash which we received 
from the sale of our Vienna business. Interest on the First Debenture 
stock is the same. Interest on the Second Debenture stock for 
the past year is nearly £1,000 more than it was in the previous year, 
but that again will be reduced during the current year, because, as 
we mention in the report, we have had a drawing of £26,770 of that stock, 
which has been drawn for repayment at £105 on Oct. 1. From that date 
we shall only pay interest on £50,000 instead of on £76,770 of this stock, 
so that there will be a substantial reduction in that item next year. Bad 
debts in 1896 amounted to £498, which, I think, is a very satisfactory figure 
considering our turnover; but in this past year the bad debts amounted to 
only £96. This reflects a great deal of credit on the care with which our 
officera have carried on our business, but it is not a figure which we can expect 
to maintain permanently, because with such a turnover as we have 
a figure like that is practically ni/—we cannot expect always to be во 
fortunate with respect to bad debts. That leaves a balance of £14,347 of 
additional profit, as compared with the amount shown in the previous 
year. If you turn to the balance sheet you will see that there are con- 
siderable changes in the figures there, owing to the resolution which you 
passed last year for reducing our capital to the extent of £90,000. That 
reduction has now been approved by the Court, and, therefore, the balance 
sheet now before you is made out in accordance with the revised figures. 
There is a reduction of £90,000 on the debit side, and a corresponding 
eduction in the assets is shown on the other side. The creditors exhibit 
a slight increase on last year, standing at £35,533 this year, against £28,982 
last year. That is due to the increased turnover in the past year. Last 
year we had a loan from our bankers against security of £26,775. This 
year that item has disappeared, and instead of it you will notice that we 
have various large sums of cash available. We have £18,799 of cash in the 
hands of the trustees of the Second Debenture Stock. That is in prepara- 
tion for the redemption of that stock on October Ist. We have also on 
the other side an item of £9,838 cash in hand at the head office ; and in 
addition to that you will notice a sum under debtors, “ sundry accounts, 
head office, including £45,194 inetalments on contracts.” That is really cash. 
I mean to say that we hold the engineers’ certificates for that sum, but we 
have no immediate use for the money. Our customers, however, thought 
that they had, and as they were perfectly solvent people, well able to pay 
on demand at a moment's notice, we made arrangements to allow this sum 
to stand over at а rate of interest satisfactory to us, and thus we were able 
to employ £45,000 of our surplus money to your advantage. Altogether, 
we have something like £75,000 in cash assets available, besides our shares 
and debentures. There is only one further item on the debit side of the 
balance sheet that I need refer to—the liability on shares in other com- 
panies, which stood at £3,700 at the date of the balance sheet. Of that 
amount £2,500 has since been paid, so that at the present moment we have 
only a liability of £1,200 on shares in other companies as compared with 
£11,142 this time last year. On the credit side of the balance sheet we take 
in our freehold factory at Loughborough at the valuation of Messrs. Fuller, 
Horsey, Sons, and Cassell last year, plus the amount expended on the 
extension of the factory during the year of £11,348. Naturally you will 
understand that having sold our Vienna factory, it became necessary for us 
to extend and enlarge our factory at Loughborough in order to enable us to 
carry on manufactures previously carried on at Vienna. We have endea- 
voured to spend that money with the greatest economy and so as to produce 
the greatest possible results ; and the fact that that has enabled us to earn 
last year an additional profit of £10,000 will show you that the money has 
been well spent. We are carrying out further extensions at Loughborough, 
but I hope that during the coming year our works there will be completed 
in their new form. There will therefore be a further item of expenditure 
on capital account this year. I cannot say how much, but probably it will 
be about what it was last year—a little more perhaps. In making these 
extensions, however, we believe we are fully justified by the business in 
hand and in prospect. At the present moment our works are running more 
than full time—we have a considerable amount of overtime ; and we have 
orders in hand which will keep us fully employed for a considerable period. 
We therefore have use immediately for these extensions that we are now 
erecting. All those that were made last year were fully occupied the moment 
they were ready; I believe that the same will be the case with those we are 
now erecting. Patents and goodwill, which last year stood at £206,397, stand 
this year at £181,397, showing a reduction of £25;000. That is part of 
the appropriation of the reduction of capital you authorised last year. It 
is at all times exceedingly difficult to put a cash value on patents, but 
when we went before the Court the Court made very full inquiries into 
the value of those patents, and we gave them certain information which 
satisfied them that what we were doing was reasonable, With 
respect to stock, that now stands at £92,318, and with the stock at the 
Australian branch the amount is £103,454, as against a total figure 
last year of £100,662. In view of the increased business done in the past 
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year that simply shows this fact, which I think must be satisfactory to 
the shareholders— that we have sold the entire output of the factory 
during last year. Of course, we could not supply customers if we did 
not keep certain stock on hand to meet demande, but the fact that 
we sold the entire make of the factory last year, in spite of our 
increased business, shows that we are on a sound basis in that respect. 
The total figure of the debtora this year is £143,281, which compares 
with £140,433 last year. There is always in & business like ours 
a very large difference between our debtors and our creditors. Our 
creditora are men who require to be paid promptly, or it is our 
interest to pay them promptly, as we should not otherwise obtain the 
benefit of trade discounts. We therefore keep them paid up as closely 
as we can, and we only owe £40,000 all told, while we are owed, 
on the other side, £144,000 altogether. In other words there is 
£100,000 to the good on that item оп the balance-sheet. That 
arises from the fact that while our creditors must be paid promptly, 
our debtors prefer to put off paying—and rightly so, I think—until 
they have the most satisfactory tests, sometimes extending over many 
months, of the plant and machinery with which we supply them. The 
accounts are all perfectly good, and in а business like оцга it is impossible 
to avoid a large amount of working capital being locked up in this way. 
The amount is now about £100,000, and I cannot hold out much hope that 
it will stand at a less figure. With reference to shares and debentures in 
other companies, I noticed that one of the financial newspapers, which 
apparently had not made much inquiry into the facts of the case, last year 
rather held up the finger of scorn to us because with an asset of over 
£64,000 in shares and debentures in other companies we only showed a 
return in dividends of $3530, which they pointed out was an inadequate 
return. On the face of it that sounded very forcible, but with the explana- 


tion I am about to give, you will see that the amount of shares and 


debentures is one of the soundest things we have in our balance sheet. Out 
of that figure of £62,777, about £50,000 consists of shares and debentures 
officially quoted on the Stock Exchange ; and I may mention that if I had 
put in the figure in this balance sheet at the prices at which they are 
quoted in the market there would have been an increase of about £14,000 
or £15,000 on these figures. The real fact is that we have not invested 
your money in shares and debentures of other companies for the sake of 
the immediate dividend we shall get, but for the sake of having 
an interest in the increment in the capital value of those companies 
which we ourselves have been the means of forming. We did во 
in the case of the City of London Electric Lighting Company. We 
invested a large amount in their ordinary shares, and had they paid 
us up as they ought to have done, we should have held many of those 
shares at their present price of £25 а share, and realised an exceedingly 
handsome profit. We have done the same thing with the County of 
London and Brush Provincial Company. We thoroughly believed in that 
Company ourselves, and we invested some £40,000 of your money in their 
ordinary shares, of which we still hold a lirge proportion. These shares 
аге at present quoted at 13 on the Stock Exchange, and we expect to 
see them go considerably higher in the near future. That Company 
is doing thoroughly well. They have much larger areas than the City of 
London Company; they have large areas at their supply stations at 
St. Luke’s and Wandsworth, and have already 50,000 lights on their mains. 
As to the appropriation account, we owe to the Preference shareholders, 
as you know, a small arrear of dividend, which could only be paid when 
we received the sanction of the Court to reduce our capital. That only 
took place about a month ago, and the arrears will be paid at the same 
time as the dividend we are going to ask you to declare to-day. We 
propose to declare a dividend on the Preference shares of four per cent. 
per annum. The bonus payable to the employees under the profit-sharing 
scheme will amount to £1,600, and we shall recommend you to place 
£5,000 to reserve fund, and to carry forward £3,000. With respect to 
the reserve, there has often been a question, and a very pertinent 
question, put as to when a reserve fund is not a reserve fund, and my 
answer to that question has always been—when it is invested iu the 
Company's business. Therefore we do not propose to follow that course 
in this case. If a reserve fund is to be of any value to us it must be 
invested in marketable securities, for which we can realise cash when we 
want it. Our intention is to invest that £5,000 in thoroughly firat-class 
marketable securities, so that if we want it we shall not find it merely a 
book entry in our business, but be able to turn it into golden sovereigns 
to meet any emergency that may arise. I do not think there is any other 
item in the balance sheet to which I need refer. With respect to our 
business generally I should like once more to emphasise what I have said 
on previous occasions as to the unique position that the Brush Company 
holds with reference to its manufac‘ures. I believe I have said before 
that we are the only electrical manufacturing firm in the kingdom that 
can supply all the necessities for an electric traction equipment. We 
can supply the whole thing engines, generators, cars and motors. Our 
manufactures are so varied that it must be а very bad year with us 
when we do not get good orders їп one or two of our departments. 
During the past year we have had rather а special demand on our loco- 
motive department. We had very considerable orders for the South 
African railways which are now in course of construction. We built some- 
thing like 25 locomotives for one line. The value of that order was very 
considerable, and it happened to come in at а time when orders in some 
other departments were rather slack. So I believe it will be in the future. 
We manufacture high-speed and low-speed engines—in fact, engines of 
all types (for driving electric and other machinery), direct and alternate 
current dynamos. We are now very busy in building cars at our shope, 
and we also make in addition the beautifully upholstered and polished cars 
which you see in the lifts supplied by the Otis Elevator Company. That 
work comes in very well with our rolling stock business. As a manufactur- 
ing business I consider that our business altogether is based not upon one or 
two articles, but upon several. Therefore, it is on a broad basis, and I antici- 
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pate that one year with another we shall keep our works pretty fully occupied. 
I do not know of any other matter to which I need call your attention 
especially, except the trouble at present existing in the engineering trade. 
You know that the dispute in the engineering trade is divided into two sec. 
tions. It is astrike and a lock-out, which are two very different thinga. The 
strike is confined to London, where the Amalgamated Society of Engineera 
ordered a strike to secure an eight hours’ day or a 48 hours’ week in 
London only. In connection with that it is necessary to bear in mind that 
the circumstances in London are widely different from what they are in 
the country. Men in London live considerable distances from their 
work, and an eight hours’ day in London means a really longer day 
for a man away from home than a nine hours’ day in the provinces, 
The strike was confined entirely to London, and did not affect the 
country at large. No demand had then been made for an eight hours’ 
day throughout the country. The Federation of Employers, how- 
ever, took on themselves the responsibility of extending the struggle 
throughout the country by inducing their members to lock out their men 
all over the country—not because they had any quarrel with them, or 
because the men were asking for anything that was objected to, but 
because the employers were afraid that if the eight hours’ day became 
general in London a eimilar demand might be made throughout the 
country. Naturally your Board had very seriously to consider the question 
whether we should join the Federation of Employers in locking out our 
men or not. After the fullest consideration we came to the conclusion 
that we ought not to join in that course of action. It seemed to us that 


it would be quite time enough to take any action against our men when 


they made some unreasonable demand on us which we could not see our 
way in your interests to concede. Our men are therefore working as 
usual, and in connection with this question I may state that the relations 
between us and our employees has always been friendly and pleasant, and I 
hope that they will long continue to be so. It is only by masters and men 
working intelligently and harmoniously together that we can possibly hope 
to retain that commanding position which England enjoys in the engineering 
trade. In connection with that you will see in the accounts this year that an 
item of £1,600 goes to our employees under our profit-sharing scheme which 
you authorised us to initiate several years ago. That scheine is one which 
has received your sanction and approval on several occasions, aud I do not 
thiuk it is necessary to dwell on it at the present time, except to say that 
I think the men feel that if the Company is very prosperous and makes 
large profits, they get a participation in those protits, however small. I 
think that that forms a direct incentive to the men to give us nine hours’ 
work for nine hours’ pay, or eight hours’ work for eight hours’ pay. We 
have at present 200 participants in that bonus fund, and, as explained 
when it was initiated, we place half the bonus to the men's credit in the 
post office savings bank, and the other half is invested in the names of 
trustees for their benefit in first-class securities. When they leave us they 
are entitled, under certain conditions, to withdraw the money thus 
standing to their credit, and I know of several cases in which men have died, 
or have been incapacitated by illness, or from other causes have been obliged 
to leave our service, when the sum at their credit in the bonus fund has been a 
very nice thing for them or their families, I hope, therefore, that you will not 
in any way grudge this portion of our profits to those who, after all, by their 
work earn it for you. 1 do not think I need add anything further except 
to say that I think the thanks of the shareholders are due to our staff. 
We have had very difficult times to go through in the past year or two. 
With the alterations going at our factory and work continuiog at the same 
time, it has not always been easy to carry on the work economically, 
but that has been accomplished. We have made several changes in our 
staff in the past year some of which are referred to in the report. Mr. 
Raworth, our engineer, has resigned that position, but we retain the 
advantage of his services as our consulting engineer, and also— which is 
more important to you—we retain his services as our colleague on the 
Board. We have appointed Mr. C. E. Hodgkin, the manager of our Falcon 
Works, and on him devolves a very large measure of responsibility indeed. 
Your money ia earned at the Falcon Works, and the man who is in charge 
there ought to feel that he has the full confidence of the shareholders. 
Our superintending engineer, Mr. Geipel, has left us to take up what he 
believes to be a better position, and in his place we have appointed 4 
gentleman of very great experience, who has been with us for mauy 
years, Mr. Dawbarn. He holds а very important post, and wiil naturally 
wish to feel that the shareholders give him the fullest confidence in the 
efforts he will make in his department to further the interests of this 
Company. There are other changes in the staff which, perhaps, I should 
only weary you by referring to, but I may say that not only in making 
the changes we have made have we had the hearty and loyal support 
of every member of our staff, but I believe that every one in our employ, 
from the highest to the lowest in our shops and at the London office, 
is thoroughly loyal to the Brush Company. As long as that is the case, 
and as long as your Board, as at present, give a great deal of time and 
hard work and do all they can to forward the success of the Company, I am 
sanguine enough to believe that the Brush Company has better days 
in store for it. With respect to the actual position I think you will 
gee that if we do equally well this year as we did laat year it will not be 
necessary to double our carry forward-—that is, it will not be necessary to 
raise the £3,000 now carried forward to £6,000. That of itself will enable 
us to pay the full dividend on our Preference shares. It will be necessary 
steadily to add to our reserve fund if we intend to put our business on à 
thoroughly sound basis, but there will be no arrears to wipe out. Therefore, 
if we do as well this year as we did last year there ought to be a sma 
dividend on our Ordinary shares, and if we do better, the whole of it will 
go practically to the Ordinary shareholders. I have now great pleasure in 
moving : 

“That the report of the Directors and the statement of accounts to June 
30, 1897, now presented to the sharcholders, be received, and that the same be 


hereby adopted,” 
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Мт. В. Н. VAN TROMP seconded the motion, which, after a brief 
discussion, was put and unanimously agreed to. 

On the motion of the CHAIRMAN, seconded by Mr. ARTHUR 
AYRES, M.Inst.C.E., the following was also agreed to : 

* That the recommendation of the Directors to pay a dividend at the rate 
of 4 per cent. for the year ended June 80, 1897, on the Preference shares be, 
and, is hereby adopted." | | 

Mr. A. H. Sanderson and Colonel F. G. Steuart (the retiring directors) 
were unanimously re-elected on the motion of Mr. LAMONT, seconded hy 
Mr. BARFORD ; the auditors (Messra. Cooper Brothers and Co.) were 
also re-elected. 

The proceedings then closed with а vote of thanks to the Chairman 
апа Directors. . 


NEW COMPANIES, STATUTORY RETURNS, &c. 


JOHN HAYNES LIGHTING COMPANY (LIMITED).—This Company was 
registered on Sept. 14 with a capital of £2,000, in £100 shares, to carry on 
the business of electrical and mechanical engineers, and manufacturers of 
and dealers in electric, magnetic, telegraphic, telephonic and other appa- 
ratus, to erect, fix, construct, supply, let on hire, repair and deal in cables, 
wires, lines, accumulators, meters, generators, &c., and to carry on the 
business of an electric lighting company in all its branches. The first sub- 
scribers, with one share each, are: H. W. Walker, E. Totty, G. F. Ran- 
some, H. Isaac, P. Walker, I. C. Glover, R. Atkinson. The first Directors 
are: Н. W. Walker, E. Totty, R. F. Atkinson, Н. Isaac, G. F. Ransome, 
J. C. Glover and L. Hughes. : 

TUDOR ACCUMULATOR COMPANY (LIMITED).— This Company was 
registered on Sept. 16 with a capital of £50,000, divided into 3,800 “A” 
and ,1200 B shares of £10 each, to acquire and take over the business 
of electrical engineer and manufacturer of accumulators now carried on by 
Mr. Antoine B. Pescatore, at 5, Cross-street, Manchester, and Barn 
Meadow Works, Dukinfield ; to acquire and take over certain patents of 
M. Henry O. Tudor, and to carry on the business of electricians, electrical and 
mechanical engineers, suppliers of electricity, and manufacturers of and 
dealers in accumulators, primary and secondary cells, and all kinds of elec- 
trical apparatus. The first subscribers, with one share each, are Lucien 
Cellerier, Geneva, banker; Antoine B. Pescatore, electrical engineer; 
Henry О. Tudor, Rosport, Luxemburg, electrical engineer ; Theodore 
Pescatore, electrical engineer ; Paul Pescatore, electrical engineer ; Edwin 
Jacob, electrical engineer, and Charles Bering, merchant. The first 
Directora are Lucien Cellerier, Henry O. Tudor, and Antoine B. Pescatore. 


CITY NOTES. 
— 

MEMORANDA.— Bank rate 24 per cent. (Sept. 25, 1897). Price of silver 
2684. per oz. (Sept. 23). Consoles (22 per cent.) 1118—1114 for money, 
111,4—111,°5 for account; 24 per cent. 104—1044 (Sept. 23). Stock 
Exchange Settling Days; Consuls, Oct. 4: Stocks and Shares Continuation 
Days, Sept. 28 and Oct. 12; Ticket Days, Sept. 29 and Oct. 15 ; Pay Days, 
Sept. 30 and Oct. 14; Mining Share Carry-over Days, Sept. 27 and Oct. 11, 

SIR W. G. ARMSTRONG, WHITWORTH AND COMPANY (LIMITED).— 
The report of the Directors for the year ended June 50 states that after 
deducting depreciation and adding the balance from last year, the profit 
amounted to £446,872. The Directors propose the payment of a dividend 
of 2s. 8d, per share on the Ordinary shares (less tax), of which 6d. per 
share has already been paid as interim dividend, leaving £3,478 to be 
carried forward. Owing to the passing of the Compensation for Accidents 
Act, the Directors deem it inexpedient to continue the accidents fund, 
which has been in force among their employees at Elswick for some years. 
They propose, therefore, to terminate the fund on July 1, 1898, the date 
when the new Act comes into force. 

BABCOCK AND WILCOX (LIMITED). —The Directors' report for the year 
ended June 30 states that the profit amounted to £82,378.. £20,000 has 
been written off purchase of business account, leaving £62,378, which, 


BURY, ROCHDALE, AND OLDHAM TRAMWAYS COMPANY (LIMITED). — 
At the half-yearly meeting of this Company on Friday last the Chairman 
referred to the question of the introduction of electric traction, and stated 
that the Rochdale Corporation were anxioua that steam should be adhered’ 
to in preference to electricity. | 

COVENTRY ELECTRIC TRAMWAYS COMPANY (LIMITED).—The first 
ordinary general meeting of this Company will be held at 4, Bank-build- 
ings, E.C., on Oct. 5, at 2 p.m. 

BVERED AND CO. (LIMITED).—The Directors of this Company have 
decided to pay an interim dividend at the rate of 74 per cent. per annum 
for the half-year ended June 30. | 

NORWICH ELECTRIC TRAMWAYS COMPANY (LIMITED). —The first 
ordinary general meeting of this Company will be held at 4, Bank-build- 
ings, E.C., on Oct. 5, at 2 p.m. 

ROCKHAMPTON (QUEENSLAND) GAS AND COKE COMPANY (LIMITED).— 
The report of the Directors for the half-year ended June 50 states that 
after Jan. 1 next the Company will be subject to the operation of the 
Electric Light and Power Act recently passed by the Queensland Govern- 
ment for the purpose of dealing with the whole question of the conduct of 
electric light enterprises in the colony. In pursuance of the provisions of 
the Act the Directora are now applying to the various Local Authorities, 
in whose areas it is proposed to operate, for their sanction to the granting 
of an Order to the Company by the Governor-in-Council. The operations 
of the electrical department of the Company show a return of £189. 3s. 11d., 
which has gone towards the payment of debenture interest, leaving a deficit 
of £110. 16s. 1d. 

БТ. HELENS AND DISTRIOT TRAMWAYS COMPANY (LIMITED).—At 
the meeting of this Company last week the chairman (Mr. B. B. Glover, 
J.P.) announced that the Directors, as well as the Corporation, were 
desirous of changing the motive power from steam to electricity, 
and they hoped to make а bargain that would improve the position of 
the Company. If they adopted any new system of working, he said let 
it be by electricity and nothing else, and by electricity they hoped 
to improve their position. Since the last meeting the Directors 
had had an offer to purchase the Company's. undertaking at par. 
The Directors had not, however, seen their way to accept it, as the 
majority of them thought that the shares were worth more. Ап extra- 
ordinary meeting was afterwards held, when it was decided to reconstruct 
the Company, and to appoint Mr. John Hammill, St. Helens, liquidator in 
the voluntary winding-up. It was also decided to register a new company, 
to be named the New St. Helens and District Tramways Company 
(Limited), to take over the undertaking. 

STOCK EXCHANGE NOTIJES.—The Stock Exchange Committee have 
ordered the further issue of 7,525 Ordinary shares (Nos. 22,476 to 30,000) 
of the County of London and Brush Provincial Electric Lighting Company 
(Limited) to be quoted in the Official List. Application has been made to 
the Committee to allow the further issue of 12000 Ordinary shares (Nos. 
68,001 to 80,000) to be quoted in the List. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMTTED).— This 
Company’s traffic receipts for the week ended Sept. 17 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,958. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated amount of the traffic receipts of this Company for the half- 
month ended Sept. 15 is £1,520, against £1,779 in the corresponding 
period of 1896. 

WILLANS AND ROBINSON (LIMITED).—The registers of transfers and 
members of this Company will be closed prior to the ordinary general 
meeting, from 22nd inst. to Oct. 6 inclusive. 

WUOZEN ELECTRICAL COMPANY.—A Company with this title has been 
formed in St. Petersburg, with a capital of 3,500,000 roubles, for the 
purpose of acquiring the right to utilise the water-power on the river 
Wuozen (Finland) in the generation of electrical energy. Messrs. Brown, 
Boveri and Co., of Baden, Switzerland, and an English engineering firm are 
interested in the scheme, 
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Do, 4L Debeniufe Déja ес 
Electric Construction .......................... 

Do. 7 per Cent. Cumulative Pre. 


Elmore's Patent Copper Depositin g 
W. T. Henley's Telegraph Works Ordinary .... 
Do. 7 per Cent. Preference .............. 
Do. 44% Mortgage Debentare Stock (red. . — 
India Rubber, Gutta Percha, &c., Works 
* Do. 4% First Mortgage Debentures (red. — 
Telegraph Construction and Maintenance ., 
Do. ö per Cent. Bonds (red.] 1899 


Willans and Robinson Ordinary..........0200.. 
972 6% Cumulative Preference AR 


44%, First Mort. Deb. Stock (fully paid) — 


MÀ 


: per Cent. Mort. Debenture Stock (red.) 


PREVIOUS 
WEEK'8 PRIOR 
SEPT. 15. 
57 60 
104 1)5 
111 12 
100 104 
Б 6 
16 154 
118 117 
180 185 
107 108 
8k 93 
18} 19 
4 5 
10 11 
103% 106% 
10 10 
163 17} 
174 18 
130 135 
101 104 
173 18 
129 132 
9) 103 
99 103 
103 108 
1087 111% 
11 12 
16 171 
205 274 
102 105 
54 57 
101 107 
107 119 
7 8 
136 141 
F 6 
103 106 
1 1} 
105 107 
} 1 
10 10} 
8 9 
106 109 
9 9 
т J 
21 3 
101 101 
106 110 
100 105 
81 31 
vs f 
2 2 
64 6 
15 17 
15 17 
6 6} 
105 110 
vs 
Bł 4 
102 107 
173 
95 26 
17 18 
130 185 
124 134 
6 64 
19 10} 
110 118 
12313} 
151 157 
18 1 
4 4 
17 18 
16 17 
118 122 
16 16 
ly, 1, 
101 106 
16}  17j 
10 11 
103 106 
144 153 
А 14 
14 11 
103 107 
94 98 
1 1} 
14 2 
89 91 
21 23 
4 44 
101 103 
1$ 2 
8 84 
3 4 
181 194 
18 19 
103 114 
21 21 
105 108 
86 39 
102 105 
8} 8} 
7 74 


Price RATE PER 
Wednesday, CENT. 
Sept. 22. YIELDED 
£ в. ӣ. 
59 61 411 2 
105 146 5 4 9 
13 134 БРА 
190 104 817 8 
5 6 * 
15} 154 4 811 
113 117 4 5 6 
178 188 4765 
107 108 814 6 
8 9 8 8 5 
18 19 10 "X. 
4 4 811 
10 14 4 19 10 
103% 1067 4411 
10 104 514 8 
vi 17} 815 4 
17 184 8 5 0 
1£0 183 8 0 8 
101 104 414 9 
174 18 817 9 
123 1323 87170 
99 103 417 1 
99 10$ 417 1 
103 106 818 8 
108% 111% | 813 1 
111 12 815 0 
161 171 8 97 
26 27) 818 1 
102 105 415 3 
51 57 479 
106 109 610 1 
107 110 813 5 
7 8 5 00 
135 141 461 
5 6 5 00 
10) 10 114 4 
1 1} * 
105 107 315 6 
1 1 * 
10 10} 515 5 
7 8} 712 
106 109 4 12 19 
91 9} 8 1 6 
71 71 817 4 
24 8 és 
102 105 3 16 11 
100 112 6 9 8 
100 106 514 3 
81 81 5 0 8 
1ч ik ee 
2 2А 9 8 8 
6} 6} ‘006 
15 17 810 7 
15 17 810 7 
6 6} 8 16 11 
105 110 8 8 9 
Y^ і! 424 
32 4 617 8 
102 107 414 4 
103 ox 
25 26 2 13 10 
17 18 8 6 8 
130 135 8 14 4 
121 13} 24 6 
6 64 8 6 8 
10 10 811 5 
110 113 31) 8 
123 131 ia 
151 16] 816 2 
18 14 E 
4 44 : 
174 18) 215 7 
161 171 * 
118 122 3 13 9 
15 16 210 0 
1 1 E 
104 166 t6 T 
163 173 3 5 9 
10 11 3 3 3 
103 106 3 16 0 
144 153 3 4 0 
Н 1 Р - 
1 1 | a 
103 107 а ИХ ' 
94 98 112 7 
1 11 | РЕ 
1} TO „се 
£9 94 О uu. 
21 304 | 6 8 8 
4 4 5 11 1 
101 103 3 17 8 
ld 0 111 1 
3 33 | 40 0 
E 1 | те 
ls 19) 5 27 
18 19 | g18 8 
109 114 4 0 6 
21g 22 4 811 
105 108 8-14 `9 
86 3) | 412 4 
102 105 | 415 8 
81 8} 400 
7 N | €: 
106 109 44 1 


| DIVIDEND DUE. 


Feb., May, Aug.,Nov. 


n " 
January and July 


Mar., June, Oct., Dec. 
June and December. 


Jan., Apr., July, Oct. 
February and August 
April and October .. 
January and J шу = = 
Jan., Apr., July, Oct. 


— and ү - 


Febru 
lary & А r Seni l 
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June and December 
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Angus v2 е 
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June and Dacamber 
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1 


АЛИХАН 


February Habitats 

February & August 
June and December 
February & August 


January and July 
Marah A uo 2 


June and December 
March & September 


April and October.. 


Inne and December 
March +з wee eee wn 


April and October 
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June and December 
March & September 


February & August | 
June and December 


January and July .. 
February & August 


June and December 
February & August 
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February & August 
” n 
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March and July.. 

January and Juiy e 
April and October... | 


May and November 


— — — — — 


In calculating the yield on this security, allowance has been made for accrued Interest, but not for redemption. 
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BRUSH GLOW LAMPS. 


HIGH EFFICIENCY. 
UNIFORM QUALITY. 
I LONG LIFE. 


LARGE STOCKS KEPT. 


Special Terms to 
the Trade. 


No Charge for Packing and I and — in the United 
Kingdom for Orders of 100 Lamps and upwards. 
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Send for Price Lists to— 


THE BRUSH ELECTRICAL ENGINEERING CO., 


LIMITED, 


49, Queen Victoria St., London, E.C. 


“HOLOPHANE” 


PATENT 


Light Diffusing Globe. 


GUARANTEED TO GIVE MORE LIGHT, WITH BETTER DIFFUSION, THAN ANY GLOBE IN EXISTENCE. 
LATEST DESIGNS in CLEAR GLASS and NEW PATENT ROSE TINT. 


| 


The only Globe that 
overcomes the 
objectionable features 
of the 
Incandescent Glow Lamp. 


Particularly applicable 
to 

Artistic and Decorative 

Electric Installations. 


— — — — — — e — ͤE— ä ͤ vö— — — ICD HH 


New Pattern for 1897-98, Мо. 30. 
We respectfully beg inspection of our new system of lighting directly from the ceiling, as installed in our 
SHOWROOMS, ‘‘ HOLOPHANE ” LIMITED, 


91, 98 & 95, QUEEN VICTORIA ST., LONDON, Е.С. 


Prices from 24s. per Dozen. Catalogues Free. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
CONNECTIONS. - 
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IN CONNECTION WITH THE (LX ВАХТЕ ОЮ), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN. 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
Ine TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to — Portugal, Gibraltar, Malta, Egypt,Aden, 

and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New OCaledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate): 
Lourenoo Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By paires те їо the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
an anila. — 


Conteg / 
"= — / 
— [j 
SE і / "ү TIE - 
re * ^ Z } 90 у ~ 
= й Co F. > 
^U V 
* y 
N : 7 
= м -— " * а ^ 


. Telegrams should be sent from the Company's Stations— 
LONDON-—1!, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, CREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W. C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K193, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, SITE Салба Rettimo, Canea, Sitia 
Rhodes, Trieste, Corfa, Zante, Patras, Corinth, Athens, Cephalonia, Santa Maura, Tinos, Andros, Zea, and 
е Gree ands. 


This Company’s Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


"шашканы “NTT A ALA ST ШЕТ,” ram” 


Books of Forma and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 60, Old Broad Street, E.O, By Order, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPHCLIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 
INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 
MENTS, CHINA, MANILA, COOHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLAOES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


essages are accepted ab the Company's О 

LONDON : 18, Old Broad Street, E.O, 6 ш 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.O. 

LIVERPOOL: African House, 6, Water Street. 


MANOHESTER: 60, Spring Gardens. 
Where receipts are given gratis for the charges made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED ~ VLA. INDO.” 
No Charge is made by any Telegraph Station for the transmisrion of the Via.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company’s Stations or Head Offices, 18, Old Broad Street, London, Е.С, 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St., E. O. 


 BROWNINC'S PRESERVATIVE ENAMEL PAINT, 


ANY OOLOUR OR TINT. 
READY MIXED, USEABLE AT ANY TIME. us SHIPS, STEAMERS, YACHTS (inside or outalde), LAMP-POSTS (Gas and Electric), 
and for ALL PURPOGES where a and washable surface is essen Has stood years of rough wear 
THE INDESTRUOTIBLE PAINT resists the Ao “ч acids and alkalies. та for Iron structures, Roofing, Gas Tanks, & 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, ас, 


BROWNING'S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION er cece Walz" 


' Prevents decay and makes ренеспу Weatherproof Stone, Marble, Brick, Cement, Plaster, &c, The only solution used on OLZOPATRA’S NEEDLE 
which has been preserved by it 18 YEARS. i DU MTS 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each ef the EXNIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: '' W BATH BRPROOF LONDON." 


— Duncan Wallet and Co., 
E p p S 8 EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &c., in Bond. 
GRATEFUL--COMFORTING, 114, FENCHURCH STREET, LONDON, E. h 


Special Arrangements made for supply of Telegraph Stations & Cable Steamers abroad 


Messrs. D. W. & Co. supply Provisions and Bonded Stores to the CABLE STEA MERS 
of several Companies, also to VARIOUS STATIONS of the EASTERN, EASTERN 
AND SOUTH AFRICAN, and EASTERN EXTENSION, AUSTRALASIA, AND 
C 


HINA TELEGRAPH COMPANIES, and are prepared to execute orders on special 
favourable terms on shortest notice. Telephone No. 502 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


АВ SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 


LINE, STAR NAVIGATION CO., Messrs, GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN & 00., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Yessels, Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, = GARFORD ST, LONDON, E. 


TELEGRAPHIC ADDRESS: “KIRKALDY LONDON." 


: OLEOPATRA® NEEDLE: 
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THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, лоте, > 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


———— —— — — Q0 6 9 0066666606 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs:— 


SOUTH AFEHEICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR. SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA, 


BAGAMOYO. DAR-ES-SALAAM,’ 
WEST COAST. 

BRITISH PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
7: — bude er жон) 

070). 
е. РИНЕ GABOON. 
: S. THOME. WHYDAH. 
чеш созда. GERMAN 
BONNY. BENGUELLA, сте: 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS: 
Books of Forms, Tariffa and all Information can be obtained at the Company's Head Offices, Winchester House, 60, Old Broad Street, E.C. 
By order 
H. E. PLANK, Secretary, GEORGE DRAPER, Swretary, I. OAMBBOOE, Secretary, 


Amon Drngor ÜÜmLaemarm Оомрлит, Еавтиви AND 5 Araican ТЕлеРВ WIT Arnican TaLseparn Courant. 
MPANY, 
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m BRAZILIAN | SUBMARINE TELEGRAPH COMPANY, im. 
THE WESTERN + DRAZILIAN TELEGRAPH CO., Lm. 


HE above Companies connect the Continent of Europe with that ot South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St, Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co., Ltd, 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo, Ltd., 


Telegrams for Chil, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Argentine Republic—All Stations - „ 
Paraguay—All Stations — æ — — 
Bolivia —All Stations — = o 
Chili—All Stations — æ æ о — — 


000000 


Taciff-Oards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” 


By Оррев, 
RIOHABD OOLLETT, Secretary, | 
Ввахплли Busmanms Tatsenars Co., Уйтоинәтив Hovss, Orn Baoan STRERT. 


Madeira — . - o 
баре Verde Islands—St. Vincent 

"T St. Iago = 
Brasil—Pernambuco б. m 
» All other Stations 
Uruguay—All Stations — 
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111111 
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= COMMERCIAL.” “ 


THE LEADING ATLANTIC CABLE COMPANY. j . 


BRITISH COLUMBIA 


| THE GREAT SUBMARINE AND LAND TELEGRAPH SYSTEM. ane [LE HSN 


Jarda fur) HHA 


x FN N 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEG^APH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST hELIABLE ROUTES to ALL PARTS of the AMERICAS, 


The“ COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Pacific Raliway Telegraphs 
for all important places in Canada, from the Atlantic to the Pacific; the ONLY COMPANY having Lines in British Columbia. The COMMERCIAL” Company's 
Cabies landing in New York City and near Boston connect with its OWN SYSTEM of Land Lines, reaching ali parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION VMA COMMERCIAL,” on ове тнк company’s GLOBE TRADE MARE FORMS. 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, Е.С. FREDK. WARD, MANAGER IN ENGLAND, 
BARING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


HEAD OFFIOE: ` 253, BROADWAY, - NEW YORE, U.S.A. 
JOHN W. MACKAY, PRESIDENT, GEO. G. WARD, VicE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, Sxcnrraxr. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. Т. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 28 of 
WIRE, and 21,000 TELEGRAPH OFFICES. 
DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 
ALL POINTS Іа MEXIOO and OENTRAL and SOUTH AMEHIOA. 
DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any йа» Office to all places in the Western Henn 
they should be marked 


“Via Western Union.” Cup ch ней 


The Offices of the Compan 
in Great Britain aroͤ— 252. GRESHAM HOUSE, .OLD BROAD STREET, LONDON, Е.С. 


RECEIVING OFFICES: 


40, MARK LANE, LONDON, R.C. 2, 2, NORTHUMBERLAND AVENUE, LONDON, W.C. 1,  PANMURE STREET, DUNDEE. 
2l, ROYAL 9555025 17 LONDON, Е.С. АБ, EXCHANGE BUILDINGS, LIVERPOOL. ` GEORGE STREET, EDINBURGH. 
'ENCHURCH BT LONDON, E BACKHALL CHAMB ER В, BALDWIN ST., BRISTOL. EXCHANGE BUILDINGS, 1 EIT 
NDON wt DON TETEL G LASGOW. 7, ROYAL EXCHANGE, BANK BT. MANCHESTER. 
Й 0, FORSTER QU RÉ, BRADFORD 1, SIDE, NEWCASTLE-ON-TYNE. 
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TELEPHONE No. 15,007. TELEGRAMS: " INDICES LONDON." 


WHEATLEY KIRK, PRICE & COULTY | ^* 


(HSTABLISH BD 1860) 


Eteotrical Aucticnoors, Valuors, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUCTION, &c. 


PRELIMIN ARY NOTICE.—Re PATERSON & COOPER, European Works, Pownall- 
road, Dalston, London, N.E. 


HEATLEY KIRK, PRICE AND GOULTY 
are Instructed hy the Trustee to 
SELL BY PUBLIC AUCTION, 
at an early date, 
THE ENTIRE CONTENTS 
of the Works Premises. 


The Plant includes: Cornish Boiler, 21ft. by 6ft. diameter, Horizontal Steam 
Engine, 174in. cylinder by 36in. stroke, Vertical High-speed ditto, 10110. by 10}in., 
27 Slide, Surfacing, Screw-Cutting and Hand Lathes, from біп. to 16in. centres, on 
straight and gap beds from 4ft. to 20ft., by Muir and other well-known makers, 
14 Brass Finishers’ Hand Lathes, from 3in. to 6in. centres, Radial Drill, 5ft. arm, 
Two self-contained Vertical Drilling Machines, quick speed and treadle ditto, Double- 
head Shaping Machine, 15in. stroke, Planing Machine, 7ft. 6in. by 3ft. 6in., Punch 
and Shearing Machine, Universal Milling Machine, Screwing Machines, Slotting 
Machine, 10in. stroke, Wood Planing Machine, Wood Moulding ditto, Band Saw, Two 
Circular Sawing and Grooving Machines, Shafting and Gearing ; the Loose Tools 
and Utensils comprise the usual Hand Tools in Fitting, Turning, Smithy and Foundry; 
the Stores comprise some dozens 10-ampere Arc Lamps, Incandescent Lamps, Cable 
and Lighting Wire, 8witch Boards, Ammeters, Voltmeters, Reflecting Galvanometers, 
Wheatstone Bridges, many gross of Cut Outs, Switches, Telephones, Bells, Brackets, 
Carbons, China and Glass Ware, Bolts and Nuts, Copper and Brass Sheet and Xipe, 
Lighting and Plating Dynamos, Office Furniture and Fittings, &., &c. 

Catalogues may be obtained shortly on application to the Trustee, EDWARD C. 
MOORE, Esq., 3. Croasby-equare, E. C., or to the AUCTIONEERS, 40, Queen Victoria- 
street, London, E.C., and Albert-square, Manchester. 

These commodious Works, which will be vacated pedes аца the sale, offer а good 
opportunity for those who may be requiring a Works in London, suitable for almost 
any class of trade. 


TO ELECTRICIANS, ENGINEERS AND OTHERS. 


TH NOTARIES PUBLIC dr. J. LOEFF at Koudekerke, 


and 


D. WISBOOM VERSTEGEN at Middelburg, 
will SELL, for the owners, on MONDAY, TUESDAY, and WEDNESDAY, OCTOBER 
25th, 2th and 27th, 1897, at Middelburg, Holland, 
THE INCANDESCENT LAMP WORKS, 
in Middelburg, Holland. 

PREMISES, with their ENTIRE CONTENTS, 1 :—2 Horizontal Steam 
Engines, 2 Boilers, Shafting and Pulleys, Link and other Belts, 7 Dynamos, Air and 
Water Reservoirs, Accumulators, 3 Westinghouse Pumps, 4 Mirror Galvanometers 
4 Voltmeters, 5 Ammeters, Wattmeter, Siemens’ Potential Galvanometers, Siemens 
Dynamometer, Standard Cell, 4 Resistance Boxes, 4 Resistance Colls, Induction 
Coils, доре 8 Photometers, and different Instruments for Lamp Manufac- 
turers (nearly all instrumenta and machinery are of lish manufacture); Articles 
for Electric Light, Electric Bells, &c.; different Tools, Materials for Incandescent 
Lamps, Office and Factory Furniture, 2 Safes, and 48,000 Incandescent Electric Lamps. 

Offers for the Complete Works to be made before October 17th, 1897. 

Catalogues free on application. 

N.B.—Middelburg being situated at a distance of only 10 minutes by train from 
Flushing, the Continental Station of the Queenborough-Flushiog Line, these Works 
offer а d opportunity for everyone who may require Works to manufacture 
articles for Great Britain and the Continent both. 


BUSINESS FOR DISPOSAL. 
BjEECTRIC ENGINEERING and LIGHTING BUSINESS 


FOR DISPOSAL (established) in а City having Electric Supply Station, and 
over 800,000 inhabitants, manufacturing district, considerable development in the 
use of Electric Light and Power now going on; satisfactory reasons for disposal.— 
Principals only need apply to Messrs. SNOWBALL and Co., Mechanical Valuers, Fire 
Loss Assessors, Side, Newcastle-on-Tyne. 


oe 
= 


HE EASTERN EXTENSION, AUSTRALASIA AND 
CHINA TELEGRAPH COMPANY (Limited). 


The SHARE REGISTER of this Company will be CLOSED from the 7th to the 


14th October, both days inclusive. 
By order, 
F. E. HESSE, Secretary and Manager. 
Winchester House, Old Broad-street, 


London, E.C., 29th September, 1897. 


HE METROPOLITAN ELECTRIC SUPPLY COMPANY 
(Limited). 

NOTICE is Hereby Given, that the TRANSFER REGISTERS will be CLOSED from 
MONDAY, OCTOBER 4th, to MONDAY, OCTOBER 11th, both days inclusive, for 
payment of an Interim Dividend on the Ordinary Shares numbered 101 to 50,000, 

th inclusive. 


By orde | 
E. CUNLIFFE OWEN, Secretary. 
29, Baker-street, London, W., 

September 28th, 1897. 


ISTANLEY а en 
ANL EY К Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE. — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '' Turnstile London.” Telephone, 651 


TENDERS INVITED. _ 


LANCASHIRE AND YORKSHIRE RAILWAY. 


CONTRACTS FOR STORES. 
The DIRECTORS are prepared to receive TENDERS for the supply of the Com- 


pany s ordinary requirements of the following Articles during the twelve months 
ending 31st October, 1898 :— 
No. No. 
1. Brake Blocks 18. Iron Castings (Буага Pipes) 
2. Candles (Dip) 19. „ „ (Water Pipes) 
3. Canvas 20. Iron Hinges 
4. Carpeting and Rugs 21. Ironmongery 
5. Cement 22. Small wares, Trimmings, &c. 
6. Cloth (Bunting) 23. Soap 
7. „ (Cord and Moleskin) 24. Sponge Cloths 
8. Coach Fittings 25. Steel and Files 
9. ,, Trimmings 36. Sundry Tools 
10. Coke (Best Foundry) 27. Timber (English or Welsh) 
11. „ (Gas 28. Transfers 
12. Copper Tubing 29. Tubes Copper, for Boilers 
13. D ds 80. Wicking 
14. Fire cks an y : 
15. Fire Hose Way Materials. 
16. Glass (Plate and Sheet) 81. Fence Rails (Larch) 
17. Indiarubber 32. Spikes. 


Further particulars and Forms of Tender may be obtained on application at the 
Stores Department, Osborne-street, Mauchester, where parties are requested to call 
and examine the samples before tendering. The Sample Room will be open for this 
purpose from the 27th September to the 9th October inclusive, between 10 a.m. and 
4 p.m. Saturday, 10 a.m. to 12 noon, Contractors cannot be allowed to tender to 
their own patterns, nor can the Company's patterns be sent away for inspection, all 
being sealed and exhibited at Osborne-street. 

Tenders, properly endorsed and addressed to the Directors, must be lodged with 
the Secretary not later than Ten o'clock on the morning of MONDAY, the 11th day 
of October next ; any received after that date will not be considered. 

S pria Forms of Tender will be provided for each Contract; parties applying 
are therefore requested to state the particular Contract for which they propose to 
submit Tenders. 

The Directors do not bind themselves to accept the lowest or any Tender. 

C. W. BAYLEY, Secretary. 

Hunt's Bank, Manchester, 24th September, 1897. 


APPOINTMENTS VACANT. 


E Y LON. 


ENSTHUCTOH IN ELECTBICAL ENGINEERING AND 
TELEGRAPHY FOR THE TECHNICAL COLLEGE. 


A GENTLEMAN is REQUIRED to take charge, under the Superintendent of the 
College, of the Department of Electrical Engineering and Telegraphy (including 
Telephony). He will be required to teach classes in these subjects, and he will have 
an assistant. The principal work of his department will be training telegraph and 
telephone operators for the Government Postal and Rallway Departments. 

Eugsgement in the firat instance for three years. 

Salary— Rs.4,200 per annum (the present rate of exchange is about 1s. 8d.). 

QUALIFICATIONS. 

1. Candidates must have passed creditably а two years'course at а Technica? 
College in Mechanical and Electrical Engineering and Chemistry. 

9. Must have served two years in the workshops and one year in the drawing 
office of a good electrical engineering firm. 

8. Must have a practical knowledge of telegraphy and nnt. 

4. Must have been teaching for not less than one year some of the subjects com- 
prised in a college course of mechanical or electrical or telegraphic engineering. 

5. Age must be from 95 to 30 years. 

Free first-class passages for himself and family (if any), not exceeding five in all, 
out and home again on satisfactory termination of engagement. 

Applications, stating age and experience, and accompanied by copies of testi - 
monials (not originals), with the names and addresses of references of whom inquiry 
may be made, will be received by the CROWN AGENTS FOR THE COLONIES, Downing: 
street, London, S.W., up to 18th OCTOBER, 1897. 

The Crown Agents possess no further particulars respecting this appointment, 
and cannot, therefore, undertake to answer inquiries, 


COUNTY BOROUGH OF BURNLEY. 


The ELECTRIC LIGHTING COMMITTEE are prepared to receive applications. 
for the APPOINTMENT of ASSISTANT ELECTRICAL ENGINEER and AGER, 
who must be capable of taking charge of the Electric Lighting Station, and of Acting 


as General Assistant. 
Applicants should be good Draughtsmen, and be competent to test Mains, 
eters, &с 


cations endorsed Assistant Engineer,” stating age and previous experience, 
together with copies of not more than three recent testimonials, to be forwarded to 
the Electrical Engineer (Mr. W. R. Wright) at the Electric Lighting Station, Burnley, 


not later than 10 a.m. on TUESDAY, Oct. 5th, 1897. 
| WM. Т. FULLALOVE, Town Clerk. 
Town Hall, Burnley, 20th Sept., 1897. 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


BLACKM AN YENTILATING 


COMPANY LTD. 
63, Fore Street, LONDON, ROC. & Branches. 


0 


rs, &c. 
Balary, £2 per week. 
Ap th 


хх. 
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ELECTRIC LIGHTING ACTS AND ORDERS. 


"BE LONDON COUNTY COUNCIL gives Notice that 
it proposes, subject to the approval of the Board of Trade, to prescribe the 
ollowing SCALE OF FEES FOR TESTING ELECTRICITY METERS, &с.:— 
Single or Disputed Meters 
{used or to be used in any district for which the Council 18 the statutory authority), 


For testing a single meter of any description up te 50 amperescapacity.. 10s. 
of capacity o to 0100 amperes .. .. 208. 


„ n 3 » e . 2542. 
к " 200 to 400 „ .. .. 808, 
For testing each “disputed meter the charge shall be as above, and no reduction 
shall be made if a number of disputed meters be sent in together. 
Batches of Meters. 

For testing meters delivered at and removed from the testing-station free of cost 
to the Council, any work necessary for adjusting inaccurate or defective meters 
being charged for extra— 

Claas 1.—Meters without shunt coils and not requiring to be fixed for 
testing, up to 50 amperes capacity, if sent in in batches 
of not fewer than 10 of the same size and make, each... 

Do. do. do. from 50 to 100 amperes capacity, each. 9s. 
Do. do. do. from 100 to 200 do. do. 

Class 2.— Meters with shunt coils or requiring to be fixed for testing, 
up to 50 amperes capacity, if sent in in batches of not less 
10 of the same size and make, each .. .. .. .. .. . 

A do. do. from 60 to 100 amperes capacity, each. 
Do. do. do. from 100 to 200 do. do. 

Class 3.—Meters requiring fixing and synchronising, up to 50 amperes 
capacity, if sept in in batches of not less than 10 of the 
same size and make, each .. .. .. .. . .. .. .. 8а. 

Do. do. do. from 50 to 100 amperes capacity, each. 12s. 
Do. do. do. from 100 to 200 do. do. 17s. 6d. 

Class 4.—Meters for multiple circuits will be charged for according to the 

number of circuits. 

Class 5,—Meters which require to he tested on a circuit absorbing considerable 

power will be charged for at special rates. 

A reduction of 10 per cent. from these prices to be allowed when 20, and af 25 per 

cent, when 50, meters of the same make and capacity are sent in at the same time. 

Partial re-tests made on any meter after adjustment will be charged, according to 

amount of work Involved, at one-fourth to one-half of the fee charged for aingle or 


disputed meters. 
Inspection in situ. 


For examining in position after fixing, and certifying if found correct, 
any single meter (which has already been tested for accuracy at the 
Council's testing-station, within a radius of three miles from 


Cranbourne-street „ Wt Be ee км ee маст Se 6d. 
Do. any distance from three to six miles.. 


99 ” 


M дв. 
do. do. 8s. 6d. 
For examining in position after fixing, where a number of meters in the same dis- 
trict, and within a reasonable distance of each other can be inspected on the 
same day, £1 for the services of the 1 for the entire day, or 158. for 
half a day. A further charge of 6d. will be made for each certificate. 
Electric Pressure. 
For taking a record of pressure at any consumer's house within three 


miles of the testing station, such record extending over 24 hours.... 108. 6d 
If such record extends over two or more consecutive periods of 24 hours, 

for each succeeding period .. .. .. .. .. .. .. 58. 

Service Lines. 

For testing a single pair of service lines. .. 108. 
In difficult cases (in addition to the fee of 10s.). for every hour or part 

of an hour occupied after the firat two hours. 33. 6d. 
For testing any installation for insulation resistance to earth, for every 

50 lamps (of not exceeding 16 candle-power) installed .. .. .. .. 108. 


NoTE.—The above fees are to include omnibus fare for the inspector, but ай other 
travelling expenses to be charged in addition. 


Any body or person desiring to object to the pone fees may do so by letter 
addressed to the Board of Trade within one month from 1st October, 1897. 
C. J. STEWART, Clerk of the CounciL 
County Hall, Spring Gardens, 
30th September, 1897. 


SITUATIONS VACANT AND WANTED, &c. 
TH RIVIERA ELECTRIC SUPPLY COMPANY has a 


VACANCY for a premium PUPIL, Electric Light and Transmission of Power, 
пешин and Continuous Current, Tramway, Contracting and Installing Work. 
Theoretical instruction if required.—Address, ‘‘ BORDIGHERA, ITALY.” 


WV ACAN CIES occur in Larne Electricity Worke for an 
та TE r and a PUPIL. — Apply to M. G. SMYTH (Manager), Larne, 


NMT TO T WANTED by thoroughly practical over- 
head WIREMAN. Poles, Standards and outdoor of any kind erected ; 
wires of any gauge, cables, &c., run. Town or country. —'* WIREMAN;" 58, Walten- 
buildings, Bethnal Green, London. 
ELECTRICIAN (age 21) desires situation as ASSISTANT 
in private plant or other electrieal work; five years’ experience. B., 33, 
Kersley-road, London, N. 


WANTED, and FOR SALE. 
LATINUM UTENSILS, SCRAP, LAMP TOPS.— Best 
зае en by Derby and Co., 44, Clerkenwell-road, London, C. N. B. 
QCREW-CUTTING LATHES, 5in. centres, sliding, surfacing, 


gap, treadle or power, and accessories ; complete, £14. Photo, six stamps.— 
MITCHELL and Co., 


Tatsfield, Surrey. 


ACCUMULATOR CHARGING.—C. Н. CATHCART 


and CO., having plant specially adapted for this purpose, Charge Cells of all 


sizes promptly, thoroughly and cheaply. Terms on application. Accumulator on 
Hire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, Sa ury- 
square Fleet-street, E. C. (Telephone No. 65,266.) 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON, 
OATALOGUE FREE 


44, 


NOW READY. 


Demy 4to, handsomely bound in Half Morocco. 678 pp. Illustrated, and 
containing many Tables, Diagrams, and Working Drawings. 
Price £2 За, 


Electric Railways & Tramways, 


THEIR CONSTRUCTION AND OPERATION. 


By PHILIP DAWSON, C.E. 
Revised, Enlarged, and brought up to date from ‘‘ ENGINEERING.” 


It covers the whole ground of its subject . . the book cannot but 
prove helpful both for study and for reference. Scotsman. 


“Mr. Dawson’s book ought to be in every municipal library in the 
country. — Manchester Guardian. 


„This large and handsome volume will be welcomed both by engineers 
and local authorities. Dai Chronicle. 

The advice he gives will be read with much advantage."— 
Building News. 

This practical handbook is replete with statistical information, care- 
fully brought up to date.”—Pall Mall Gazette. 


Offices of ‘‘ ENGINEERING,” 35 and 386, Bedford Street, 
Strand, London, W.C. 


TECHNICAL CLASSES. 
CITY AND GUILDS OF LONDON INSTITUTE. 


CENTRAL TECHNICAL COLLEGE, EXHIBITION ROAD, S. W. 


SESSION 1897-98. 
ELECTRO-CHEMISTRY. 

A SPECIAL COURSE of Instruction in ELECTRO-CHEMISTRY will be given at 
the City and Guilds Central Technical College during the Session. 

The Course will include practical instruction in E!ectro-Deposition, the use of the 
Electric Furnace, Dynamos, Transformers and Accumulators. А great part of the 
time of the students attending this Course will be devoted to Electro-Chemical 
Research and the study of Electro-Chemical Action. 

Candidates for admission will be required to submit evidence of having a general 
knowledge of Physics and Chemistry, and of having been specially trained in one of 
these subjects. 

For further ШАН appliostion should be made to the Dean of the College, 
Professor W. E. Ayrton, F.R.S. | 

The Programme of the College may be obtained at the College, Exhihltion- road. 
S. W., or at the Head Office of the Institute, Gresham College, Basinghall-street, Е.С. 

JOHN WATNEY, Honorary Secretary. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY, 


LEONARD STREET, E.C. 


SESSION 1897-98. 
EVENING CLASSES. 


The NEW SESSION begins on MONDAY, OCTOBER 4th, at 6 p.m. Lectures aud 
Laboratory Work, Mechanical and Electrical Engineering, Industrial and Technical 
Chemisiry, Appied Art, including Lectures on Domestic Furniture, and practical 
instruction in Enamels and Art Metal Work, Drawing, Painting, &c. Special Trade 
Classes in Cabinet-Making, Carpentry and Joinery, Metal Plate Work and Plumbing. 

The Programme may be obtained at the College, Leonard-street, Finsbury, or at 
the Head Office of the City and Guilds of London Institute, Gresham College, E.C. 

JOHN WATNEY, 
Honorary Secretary of the Institute. 


UNIVERSITY COLLEGE, BRISTOL. 


CHEMICAL DEPARTMENT. 


Professor—SYDNEY YOUNG, D.So., F.R.8. 
Lecturer —FRANCIS E. FRANCIS, B. Se., Ph.D. 
The SESSION 1807.06 begins om OCTOBER sth. Le Inorganic, Organic 
e on 5 otures on 
and Advaneed Chemistry be delivered during the Session. The Laboratories 
are fitted with the most recent improvements for the study of Practical Chemistry 
in all its branches. In the Evening the Labo is opened and Lectures on 
Inorganic Chemistry, at reduced fees, are delivere Several Scholarships are 


tenable at the College. 
CALENDAR, containing full information, price 1s. (by post 1s. 4d.). 
For prospectus and er particulars apply to 


JAMES RAFTER, Secretary. 
THE DURHAM COLLEGE OF SCIENCE, NEWCASTLB- 
UPON-TYNE. 


DEPARTMENT OF ENGINEERING AND NAVAL AROHITEOTURE. 
The E стах complete COURSES of INSTRUCTION in MBCHANZOAL, 


ICAL and CIVIL ENGINEERING, NAVAL ARCHITECTURE, 


MINING and METALLURGY 
The Laboratories contain Quadruple Expansion Experimental Engines, 100-Ton 


T Machine, Compound Horizontal Engines, Dynamos, &0. 
The and Ti of the. University of Durham аге о to Students. 
The TWENTY-SEVENTH SESSION begins 27th 8 1897. 
Calendar (1s. 4d.) and Prospectuses on application to the SECRETARY. 


SAMUEL MORLEY MEMORIAL COLLEGE 
(For Working Men and Women over 17), WATERLOO BRIDGE ROAD, S.E. 

SESSION 1897-98 begins OCTOBER 4th. 

EVENING CLASSES.—Fees from 1s. 6d. per term of three months, with 15. 
entrance fee de once for all by new students. 

English History, Foreign Languages, Logic, Experimental Electricity, and Heat, 
Building and Machine Construction, Physiology, Botany, Wood-carving, Violin, Part- 
Staging, Shorthand, Greek, Latin, Book-keeping, Dressmaking, Cookery, Blocution, 
&c. Lectures on the Care of Horses, specially s led to stablemen, &o., on Saturdays, 
Шыны Extension ишәк Physiol Parkyn, Enq. 

niv y nsion Lectures on the ology of Plants, by R. A. 
M.A. (Wednesdays - d : 

Scholarships to mer Meeting of University Extension Studente at Camb 

M dag cer both for men and women. Library and Debating „ and ous 
Clubs. Particulars at the College any evening. EMMA CONS, Hon. Sec. 
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|  DEAD-BEAT 
EDGEWISE INSTRUMENTS 


LIGHTING anv TRACTION STATIONS. 
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A SET OF FEEDER AMMETERS, WITH 15-INGH INDEXES 
(arranged to be fixed on the top of a Switchboard) 


EVERSHED & VIGNOLE 


Woodfiold Works, 


5, 


”) 


Harrow Road, 
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Use “Blackley Тае 


Sole Manufacturers, 


CONNOLLY BROTH ERS, 


Blackley, MANCHE STER, 


INSULATED WIRE and CABLE MAKERS. 


Dirty the Fingers. 
Telephone No. 2361. Telegraphic Address: СоппоПув Blackley.” D K 9 


ORDERS EXECUTED FROM STOCK. | Мо Solution 
LONDON AGENCY: C. ғ. QUICHE, та, Finsbury Pavement, E. C. Required. 


гов тив и EFFICIENT ” 
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of Insulated 
Wire Joints. 


Does not Stich to or 


8 


HARRISON 


INSTRUMENTS. 779 


/ SWITCHBOARDS. МЕ 2 


See 


Z rompin E Co. , SY С eHnnouncement 


on page srzi 


DAVEY, PAXMAN & C0., Colchester, 


Gngineers and Boilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


Engines of 1 all Sizes up to 1,500 h. р. The “ECONOMIC” Boller is one of the best 
— —— steam generators before the publio not only 
for Efficiency but for Economy and Dura- 


MAKERS OF 


Portable and Semi-Portable Engines. 
gemi-Fixed Engines and Boilers. 
Horizontal Engines. 

Vertical Engines and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines, 


bility. This Boiler contains particularly 
good features and high qualities, and is 
BEING ADOPTED VERY LARGELY FOR 
CENTRAL ELECTRIC LIGHTING STATIONS, 
MILL and FACTORIES &c., WITH GREAT 
SUCCESS. 
Cornish, Lancashire, " Essex, Vertical, Loco- 
motive, Eoonomic, Safety, Water-Tube, 
Marine, &nd other Bollers 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION. 


ALL e HOLES DRILLED. 


Telegraph Address:  PAXMAN,COLCHESTER." Paxman's Patent “Economic” Steam Boiler. BOILERS MADE UP TO 200lb. WORKING PRESSURE 
Catalogue and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


London Office: 78, QUEEN VICTORIA STREET, E.C. 


Horizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Bollers. 
Compound Semi-Pixed Engines and Boilers. 
Compound Horizontal Fixed Engines. 


THE ELECTRICIAN: 


A WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE, 


ESTABLISHED 1861—1878. 


No. 1,011. [vi Baix ] FRIDAY, OCTOBER 1, 1897. PRICE SIXPENCE. 


CONTENTS OF THE CURRENT NUMBER. 


PosrMAsTER-GENERALSHIP, and the matter in dispute is, 


Norzs 
Contemporary Electrical Science. 


755 | The Telephone System of the 


United Kingdom. By F. C. 


after some preliminary disagreements, now in the hands of a 
“© sole referee," whose decision is awaited with curiosity, if not 


Compiled by E. E. Fournier Raphael. Illustrated ......... 756 | anxiety. If in that land of freedom a State official can take 
„„ мз 1555 F я such liberties with the property of private corporations, it 
The Working of Long Sub- eee e 763 is gratifying to note that he will certainly be succeeded by an 

5 Ri oa 0 740 Trade Notes and Notices ...... 763 officer who may, and most probably will, undo what he 
The Glasgow Telephone Inquiry 746 | Companies’ Meetings and has done. It seems to be part of the game, the one merit of 
Susursay ELECTRIC RaILwars. 748 | Reports кенар UR 768 | which is that there is a fixed time for changing the players. 
„ с E a ee face E Fortunately, the Western Union could afford to wait, and was 

749 | Companies’ Share List... ........ 770 | Pretty sure that reward for its patience would come with some 


S. H. Short. Illustrated ... 


NOTES. 


— 


Wirz reference to an article in The Times of 27th inst. on 
the subject of a submarine cable from the north of Scotland 
to Iceland, vid the Faróes, we learn on authority that there is 
no present likelihood of the line in question being submerged. 
The one fact in regard to the matter is that the Iceland 
Parliament has voted a subsidy of the equivalent of about 
£2,000 per annum for a term of years, which is, however, 
insufficient to justify the laying of a cable between the points 
named. In regard to the suggestion that such a line when laid 
would inevitably be the first link in cable communication 
by the northern route to Labrador vid Greenland, we do not 
think there is any probability of this connection being made. 
The great length of the land line to, say, Quebec, the risk of 
interruption to the cable sections owing to icebergs—some of 
which on the coast of Iceland, for instance, are said to touch 
bottom in from 60 to 70 fathoms—and the delay in effecting 
repairs owing to the ice adhering to the shores would make 
any cable contractor think not twice, but many times, before 
undertaking to lay or maintain such a line. 

Some of our readers may remember that a late POSTMASTER- 
GENERAL of the United States arbitrarily reduced the rates for 
Government telegrams over the wires of the Western Union 
Telegraph Company. This was about seven years ago; and 
as the Company never acceded to the lower tariffs, and for 
three years declined to accept payment on that basis, a 
pretty big bill was run up in the interval, estimated at 
something between £12,000 and £20,000 sterling. Mr. 
WANAMAKER's successor in office readjusted the rates to the 
Western Union’s satisfaction, but did not settle the out- 
standing account. He, again, has been superseded in the 


fresh deal. 


sr —— 


Mosr technical men here and on the Continent believe that 
no valid patent, rights for the production of calcium carbide 
by the use of the electric furnace can be maintained. The 
question of priority has been frequently discussed, and it 
appears indisputable that Morssan anticipated WIILsox, 
although the observation of the latter was independent. But 
the company which holds the Wrtson patents seems to have 
succeeded in getting some people to believe that they are 
valuable, and has been busy selling licences; it does not 
appear to have manufactured any calcium carbide. Mean- 
while various firms who have thought it to their interest to 
produce calcium carbide (though it is difficult to say what 
they do with it when it is made) have done so without 
regard to the WiLLsoN patents, and hitherto seem to have run 
no very severe risk of an action. At last, however, such an 
action isto be tried. We learn from the Journal of Gas Lighting 
that а case is pending in New Zealand, an application having 
been made by E. F. Green and W. C. Crank against W. 
Taine, of Dunedin, for manufacturing and selling calcium 
carbide in infringement of T. L. Wirrsow's Australasian 
patent rights. The matter has not gone beyond an agreement 
to keep account of sales pending the trial, so that there has 
been no real fighting as yet, and very probably never will be. 


As our advertisement columns have shown recently, the 
Madras Government, like the Chicago Drainage Commis- 
sioners with their drainage canal, evidently mean to make 
something out of their magnificent Periyar irrigation scheme. 
A 100,000 н.р. and а 900ft. fall are enough to make the 
mouths of our electro-hydraulic fanatics water profusely. 
But, cui bono away up in the Palni Hills. The nearest approach 
to a manufacturing centre would appear to be Trichinopoly, 
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where the cigars come from, and even that is over 100 
miles distant as the crow flies. _Gold mines of a kind, no 
doubt, are not far off. Butit would takea good many such to 
absorb 100,000 H.P.; and what are they to do during the three 
or four months of each year when no water is being drawn for 
irrigation purposes, or when the maximum flow is reduced 
by 50 per cent.? In the States 50,000 n.». falls are stock 
articles, and though we should very much like to be 
able to join in the cry of ‘‘more power to the elbow of the 
hydro-eleetric engineer," we should prefer first to hear who 
is going to use all these remote waterfalls. No doubt in due 
time they will one and all be in urgent request, but in the 
long meanwhile which is bound to elapse between prospectus 
issue and dividend-day how are the poor shareholders to 
subsist? Waiver clauses are not particularly substantial 
fare, and innumerable contracts and sub-contracts are the 
invariable concomitants of water-power development. 


ed 


Ovr attention has recently been directed to а novel method 
of transmitting power along slack wires, the invention of Mr. 
E. M. Bowpen. Two wires, one plain, with the other arranged 
in в loose spiral around it, are connected in a loose link 
between the transmitting and receiving points. At each end 
the inside wire projects beyond the outside, and is passed 
through a hole which is too small to permit of the spiral 
Wire passing through it. When a reciprocating motion is 
communicated to one end of the inner wire it is transmitted 
to the other end, the elasticity of the inclosing spiral serving 
to prevent distortion of the loose inner wire and to guide the 
energy along the curved path. As a vehicle for considerable 
amounts of power the mechanism devised by Mr. Bowpzx 
is not likely to commend itself to the engineer; it is too 
inefficient. But as a kinematical apparatus for the trans- 
mission of restricted motion regardless of efficiency, or as an 
educational model for illustrating certain conditions of energy 
transmission, we believe it will answer a useful purpose. In 
the last-named respect the apparatus might seem at first sight 
to serve ав a model of the mode of propagation of alternate- 
current energy along a conductor; and it is certainly superior 
to the old-fashioned hydraulic “analogy.” But a close 
examination of the manner in which the plain and spiral 
Wires react on one another shows that, while the elasticity of 
the latter might exemplify the ether in a crude fashion, there 
is an elastic reaction of the inner wire or core which does not 
correspond to anything in the behaviour of an electric con- 
ductor. Perhaps, however, some heroic physicist may be 
found, who shall invent a new ether and a new conductor 
wherein shall take place actions akin to those in Mr. Bowpen’s 


model. 
— — 


In another column we give publicity to an appeal made 
on behalf of a most laudable object, namely the erection of an 
international memorial to the late Prof. GallLEO Ferraris, 
and it is to be regretted that there should be any undesirable 
element connected with the advancement of this project. 
On looking through the long list of eminent professors and 
engineers forming the Foreign Committee we were proud 
to discover the name of this journal in such excellent 


company. The only moderator of our joy was a strange 
inability to recollect having given any authorisation to use 
the name of The Electrician in this connection. In Italy, 
however, it would seem they use a name first and ask 
permission after; and this, when one comes to think of it, is 
a distinctly reliable method of obtaining an unlimited number 
of influential names in support of any scheme whatsoever. 
When we had nearly recovered from our astonishment at the 
honour thrust upon us we received the following commu- 
nication, and we hear that similar ones have been sent to 
other members of the Foreign Committee :— 


DEAR Sir: I have the honour to communicate to you that I have 
taken the liberty of putting your name as a member of the Foreign 
Committee for erecting a monument to Galileo Ferraris. I beg to inclose 
a few subscription lists, which you will have the goodness to submit to 
such of your friends as you may think fit. You will also oblige by 
forwarding to our Association the amount of subscriptions received. 


M — ee — — 
Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 
Obidos— Parintins.............. ... Dec. 7, 1896 ... — 
Cyprus—Latak ia ͥ July 23, 1897 Sept. 28, 1897. 
Bolamo— Biss ao Sept. 15,1897 — 
Hong Kong— Macao ( Sept. 28, 1897 — 
Cayenne—Pinheiro ........ ...... Sept. 29, 1897 — 


The American Ássociation for the Advancement of Science.— 
The date, August 22, 1898, has been fixed for the next meet- 
ing of the American Association, which will be held at Boston, 
Mass. As this will be the fiftieth anniversary of the Asso- 
ciation the occasion is expected to be one of more than usual 
interest. 

Finsbury Technical College.— The evening classes of the new 
session 1897-98, begin on Monday next at 6 p.m., and include 
lectures and laboratory work, mechanical and electrical 
engineering, industrial and technical chemistry, applied art, 
&c. Programmes can be had at the College, Leonard-street, 
Finsbury, or at the head offices of the Institute, Gresham 
College, London, E.C. : 

East London Technical College, People's Palace. — We baye 
received a list of the day and evening classes of the East 
London Technical College (People's Palace). The new session 
has already commenced. ‘There are classes in engineering under 
Prof. Low and in electrical engineering under Prof. Cook, and 
we notice also a class of scientific instrument making given 
by the chief foreman of Messrs. Elliott Bros. The fees are 
extremely moderate. 

Extension of the Cleveland-Lorain Trolley Road.—One of 
the important system of trolley roads running out of 
Cleveland, O., viz., that to Lorain, is to be extended to 
Sandusky, an important town in Ohio, the new line includ- 
ing also Huron and Vermillion. We may add that postal 
trolley cars are now running on some of these roads, and 
if their use proves satisfactory it is intended to adopt them 
on all the other roads of the Cleveland system. 

Illumination of Niagara Whirlpool. During the recent 
electric light convention at Niagara Falls experiments were 
successfully carried out for the illumination of the Whirlpool 
Rapids by electric light. Six large search lights, made by the 
General Electric Company, were used, the lamps being mounted 
on a flat car on the low-level electric road beside the Niagara 
River. Coloured screens served to produce various chromatic 
effects that are described by eye witnesses as having been very 
beautiful. There is some talk of making the illumination & 
permanent attraetion. 

Combined Water and Lighting Plants at Chicago.—Plans 
for the extension of municipal lighting at Chicago are being 
prepared. They contemplate, says the Flectrical World of 
New York, the addition of lighting plants to the new North- 
West pumping stations. The idea is to use the boilers employed 
during the day in driving the pumps to supply the lighting 
engines at night. In view of the fact that the maximum 
demand for water is during the daylight hours, and the storage 
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of water allows the punaps to be run to a certain extent when 
desirable, it is thought that this combination will give a very 
economical load to the station. 


The Capital Value of Niagara Falls.—In combating the 
idea that the utilisation of Niagara Falls should be restricted, 
if only for esthetic reasons, the Electrical World of New York 
states that the capital value of the power developed by the 
cataract is £200,000.000, and asks whether the cataract, as a 
spectacle, is worth that sum. Our contemporary thinks that 
' the orderly activity of the mighty machinery which would 
be actuated by the great water power, and the harnessing of 
the elemental forces of Nature in the service of mankind, 
would furnish a spectacle of even more impressive grandeur 
than that now displayed by the uncontrolled cataract.” It 
has been suggested to us that, when the whole of Niagara 
Falls has been absorbed by power-utilisation plant, occasional 
festivals should be enforced, when the falls might be permitted 
а transient return to their former glory. 


United States Patents.—Messrs. Abel and Imray desire io 
call general attention to the following important alteration of 
the eonditions under which United States patents will be 
obtainable. The law relating to grant of patents at p:esent 
in force for the United States has been in existence for some 
25 years. This law was very favourable to inventors, per- 
mitting them to obtain patents at any time during the life of 
their home or foreign patent provided the invention had not 
been in public use in America for more than two years before 
their application for patent. As previously stated in these 
columns, however, a new law will come into force on January 1, 
1898, according to which an inventor is debarred from 
obtaining a United States patent if he has applied for a patent 
for the same invention in any other country more than seven 
months before he applies for a patent in the United States. 


Opening of Hammersmith Municipal Supply Station —The 
electric supply works of the Hammersmith Vestry were for- 
mally inaugurated yesterday afternoon, and the event was 
celebrated by the opening of an electrical exhibition in the 
Town Hall. The method of supply adopted is the high- 
pressure alternate-current system, with transformer sub- 
stations, and with rectified current for the public arc lighting. 
Mr. A. H. Preece has acted as consulting engineer to the 
Vestry, and the contracting firms were Messrs. Ferranti 
(Limited), for the boilers, engines, dynamos, switch gear, 
&e.; the Callender Company for the cables, and Messrs. 
Siemens Bros. and Co. for the arc lighting and sub-station 
.equipment. The resident engineer during the erection of 
the station has been Mr. Bell, who now takes charge of the 
system. An illustrated detailed description of this electric 
supply system will appear in our next issue. . 


The New Jamaica Cable.— As previously announced, a com- 
pany has been formed under the title of the Direct West 
India Cable Company (Limited), for the purpose of connecting 
up the islands of Bermuda, Turks Island and Jamaica by a 
cable which will afford to these latter iglands a direct tele- 
graphic route to Canada and Europe by means of the Halifax 
and Bermudas Company's route, and the different Atlantic lines. 
А contract for the manufacture and laying of this cable, and also 
for the carrying out of a complete survey of the proposed route 
been entered into with the Telegraph Construction and has 
Maintenance Company, who have undertaken to complete the 
whole of the work by the end of the month of January next. 
Mr. Н. A. Taylor (of Clark, Forde апа Taylor) and Mr. R. E. 
Peake, have been appointed to act as engineers to the 
Company for the purpose of the contract. 


The Marconi Experiments at Spezzia.—According to an 
Italian naval Paper, the experiments with Marconi apparatus, 
recently conducted by a Royal Naval Commission at Spezzia, 
were not so successful as the daily papers would have us 
believe. Under favourable atmospheric and other conditions, 
signals could be transmitted from the land to a moving ship 
8-9 nautical miles distant. When the atmosphere was 
charged with electricity,” however, communicution was found 
to be impossible, as also when hills, islands, or peninsulas 
were between the ships and the signalling station. 
masts and funnels of the ship itself, when they were in the 


Even the | 


line of communication, were found to considerably prejudice 
the clearness of the received signals, as, for instance, when 
the receiving instrument was placed aft, and the vessel was 
steaming direct for the shore. 

Cathode Rays.—The October number of the Philosophical 
Mayazine contains an interesting contribution on ‘ Cathode 
Rays from the pen of Prof. J. J. Thomson. The article is 
in the main the same as the Royal Institution lecture, which 
appeared in The Hlectrician of May 21st last. Among the 
additions to the Friday Evening Discourse we note the 
following somewhat discouraging statement with regard 
to the isolation of the ‘‘corpuscles” ог ** primordial 
atoms which play so important a function in Prof. 
J. J. Thomson’s conception of cathode ray phenomena: 
* With appliances of ordinary magnitude, the quantity 
of matter produced by means of the dissociation at 
the cathode is so small as to almost preclude the possibility 
of any direct chemical investigation of its properties. Thus 
the coil I used would, I calculate, if kept going uninterruptedly 
night and day for a year, produce only about one three-mil- 
lionth part of a gramme of this substance.“ 

A New Rail Bond.—A system of rail bonding has been 
developed by the Harrington Rail Bonding Company, of New 
York. The bond itself consists of four conductors, varied in 
size according to the desired capacity of the bond. These 
conductors are long enough to overreach the fishplates, and 
are terminated in heavy rolled thimbles. These thimbles are 
rolled to a taper of lin. to the foot und inserted into a hole 
drilled and reamed to the same taper in the foot of the rail, 
just at the base of the web. The hole is drilled at an angle 
of 60deg. with the horizontal, giving a surface contact five or 
six times as large as the cross-section of the bond. After the 
bond is driven tightly into the rail the steel of the latter is 
forced into the copper of the bond thimble by heavy blows on 
a taper punch. This bond possesses advantages over other 
types when used in rebonding. As there is no upsetting to be 
done on the reverse side of the rail, the street surface has only 
to be opened on one side, and as the drills go down at an 
angle very close to the head of the rail the street opening is 
reduced to a minimum. 

The New Telephone Exchange at Birmingham.—The build- 
ing for the new Birmingham telephone exchange has just 
been completed, but it will be some months yet before the 
exchange will be moved into it. The switchboard in the old 
building has accommodation for 2,000 subscribers, which 
number has not yet been reached in Birmingham, but the 
staff of the Company are cramped for office room. The new 
building is a four-story one, in which there will be room for 
all the offices, workshops, and call office, in addition to the 
switch-room, battery-room, test-room, operators’ cloak and 
dining rooms, &c., all of which are on the top floor. The new 
switchboard, which is in process of construction, will be large 
enough for 4,800 subscribers, with possibility of extension for 
7,200, and it will present several novel features. The most 
important of these is a new system of automatic clearing 
signals, by means of which the action of the subscriber 
hanging up his receiver will send the clearing signal to 
the exchange, and obviate the necessity of the subscriber 
“ringing off." 

Lachine Rapids Utilisation Plant.— The spacious power- 
house of the Lachine Rapids Hydraulic and Land Company 
was formally opened on the 25th inst. The building is 
situated on а dam extending about 1,000ft. into the St. 
Lawrence river from the Montreal island, at a point just below 
the Lachine rapids. It is erected on arches which serve as 
hydraulic flumes for the turbines. The plant consists of 72 
Victor“ turbines arranged in sets of six in each set; and 
each set drives a horizontal shaft to which a dynamo is 
directly connected. Each turbine is rated at 800 R. p., and 
works under an average fall of about 12ft. "The turbines and 
alternators are arranged in two parallel rows, and the 
alternators are housed in fire-proof brick buildings erected in 
line with the turbine houses. The power station supplies 
polyphase currents to & substantial pole-line, extending 
chiefly over a private right-of-way to Montreal, at the 
entrance {о which city the power is carried in cables 
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through a culvert under the Lachine canal. The entire 
plant is stated to have cost £400,000, and is capable of 
developing between 21,000 and 24,000 E. p., according to the 
available hydraulic head. The power-house equipment and 
the pole line have been constructed to the designs of Mr. 
W. McLea Walbank, of Montreal, who has also superintended 
all the work during the process of construction. Mr. Walbank 
is to be congratulated upon having carried through to successful 
completion a power-utilisation scheme of more than ordinary 
magnitude and importance, and in the face of innumerable 
difficulties. 

Rapid Tramway Construction in New York.—As our readers 
are aware, about 40 miles of underground trolley road are 
now in course of construction in New York city. The Elec- 
trical World states that there are at the present time 7,000 men 
at work along Madison Avenue and other streets, where lines 
are being changed from horse tracks to the underground 
trolley system. It is stated that 4,000 more men are employed 
at the lower end of the line. Besides these men, there are 
engaged on other work of a similar nature in that city at the 
present time more than 8,000 men. The magnitude of the 
work of reconstruction of the old horse-car lines and the 
rapidity with which operations are being carried on may be 
appreciated from the fact that it was not until August 4th 
last that the first steps were taken. The work is now 
approaching completion, and all this has been done 
within the short period of six weeks. President. Vreeland, 
of the Metropolitan Street Railway Company, stated a few 
days ago that he expected to be able to have the electric cars 
in operation from Astor-place to the Grand Central Station 
some time in October. The expedition in changing over to 
the electric system is due to the new method of putting in the 
tracks employed by the Company, in order not to add to the 
present torn-up condition of the streets for any longer time 
than necessary. Instead of laying temporary tracks alongside 
the old horse railroad tracks, the work has been much hastened 
by simply closing the tracks entirely while the work of recon- 
struction is going on. The engines to supply the power are 
being installed in the Lexington-avenue power house, and will 
be ready to supply the power for the cars on the completed 
portions of the line within a month or six weeks. 

Galileo Ferraris—We have received the following cir- 
cular from the Committee interested in the promotion 
of a memorial to the late Prof. Galileo Ferraris :—'' Sir: 
On the death of Galileo Ferraris, in Turin, the desire of 
honouring the memory of such an illustration of science 
by means of a monument in the city of Turin became 
generally felt. Beside the Italian Committee, the Italian 
Electrotechnical Association has been charged with the foreign 
subscription fund, and in consequence a Foreign Committee 
has been formed composed of the following members: 
American Institute of Electrical Engineers, Association entre 
les Eléves de l'Institut Montefiore, Association Suisse des 
Electriciens, Elektrotechnischer Verein (Berlin), Elektrotech- 
nischer Verein (Vienna), Institution of Electrical Engineers, 
Royal Society, Société Belge des Electriciens, Société Inter. 
nationale des Electriciens, Verband Deutscher Electrotech- 
niker, R. Alioth, Prof. E. Arnold, Dr. A. d’Arsonval, 
Prof. W. E. Ayrton, Dr. Frederick Bedell, Otto T. Dlàthy, 
M. А. Blondel, C. $. Bradley, C. E. L. Brown, Dr. Emil 
Budde, Dr. Coleman Sellers, Marie Alfred Cornu, H. Cuénod, 
Max Deri, E. Desroziers, Dolivo Dobrowolsky, Dr. Louis 
Dunean, Thomas А. Edison, Henry Edmunds, Prof. 
J. А. Ewing, Prof. J. A. Fleming, Hippolyte Fontaine, Prof. 
Geo. Forbes, Dr. O. Frölich, Prof. Eric Gérard, Ernest 
Gérard, Н. Górges, Eugen Hartmann, F. v. Hefner-Alteneck, 
Prof. H. Hering, Dr. John Hopkinson, E. Hospitalier, E. 
Hüber, J. Joubert, Gisbert Kapp, J. Kareis, Lord Kelvin, 
Prof. Erasmus Kittler, Dr. Friedr. Kohlrausch, John W. 
Lieb, jun., W. H. Lindley, Prof. G. Lippmann, Dr. L. Lombardi, 
E. Mascart, Senat. Montefiore, W. M. Mordey, Alois Naville, 
Prof. Oliver Lodge, Prof. A. Palaz, R. V. Picou, W. H. 
Preece, Pantaleoni, Emil. Rathenau, C. W. Rechniewski, 
Prof. E. Rousseau, Prof. Henry Rowland, Alexander Siemens, 
Prof. A. Slaby, Charles P. Steinmetz, Dr. Gotthold Stern, 
Prof. G. P. Tait, Nikola Tesla, Prof. Elihu Thomson, 


Prof. J. J. Thomson, Prof. Silvanus P. Thompson, René 
Thury, Col. Th. Turettini, Friedrich Uppenborn, Prof. A. von 
Waltenhofen, Prof. H. F. Weber, Edward Weston, Joseph 
Wetzler, Dr. V. Wietlisbach, Prof. W. Wyssling, Prof. 
Carl Zipernowsky, The Electrical Engineer (New York), The 
Electrical Review (London), The Electrical World (New York), 
The Electrician (London), FElektrotechnische Zeitschrift (Berlin), 
L' Eclairage Electrique (Paris), L’Industrie Electrique (Paris), 
Zeitschrift für Elektrotechnik, Vienna. As president of the 
Italian Electrotechnical Association, and in name of and 
under the auspices of the Foreign Committee, I have the 
honour to open the subscription abroad. and beg you to 
kindly contribute to it.—Yours respectfully, G. Согомво, 
Associazone Elettrotechnica Italiana, Sede Centrale, Via 
8. Paola 10, Milan." 

Wireless Telegraphy.— In our last issue we pointed out, 
a propos of Signor Marconi's claim to have been the very first 
even to have suggested the possibility of long distance signals 
with Hertzian waves, that we ourselves suggested the idea in 
April, 1891, in connection with the “ Eider, disaster. In 
this connection an article by Sir William Crookes on Some 
Possibilities of Electricity," which appeared in the Fortnightly 
Кееш in February, 1892, is not without interest :— 

Whether vibrations of the ether, longer than those which affect us as 
light, may not be constantly at work around us, we have, until lately, 
never seriously inquired. But the researches of Lodge in England and of 
Hertz in Germany give us an almost infinite range of ethereal vibrations 
or electrical rays, from wave-lengths of thousands of miles down to a few 
feet. Here is unfolded to us a new and astonishing world—one which it is 
hard to conceive should contain no possibilities of transmitting and receiv- 
ing intelligence. Rays of light will not pierce through a wall, ror, as we 
know only too well, through a London fog. But the electrical vibrations 
of a yard or more in wave-length of which I have spoken will easily 
pierce such mediums, which to them will be transparent. Here, then, is 
revealed the bewildering possibility of telegraphy without wires, posts, 
cables, or any of our present costly appliances. Granted a few reasonable 
postulates, the whole thing comes well within the realms of possible fulfil- 
ment. At the present time experimentalists are able to generate electrical 
waves of any desired wave-length from a few feet upwards, and to keep up 
а succession of such waves radiating into space in all directions, It is 
possible, too, with some of these rays, if not with all, to refract them 
through suitably-shaped bodies acting as lenses, and во direct a sheaf of 
rays in any given direction ; enormous leus-shaped masses of pitch and 
similar bodies have been used for this purpose. Aleo an experimentalist 
at a distance can receive some, if not all, of these rays on a properly-con- 
stituted instrument, and by concerted signals messages in the Morse code can 
thus pass from one operator to another. Any two friends living within 
the radius of sensibility of their receiving instruments, having first decided 
on their special wave length and attuned their respective instruments to 
mutual receptivity, could thus communicate as long and as often as: they 
pleased by timing the impulses to produce long aud short intervals on the 
ordinary Morse code. At first sight an objection to this plan would be its 
want of secrecy. Assuming that the correspondents were a mile apart the 
tranemitter would send out the waves in all directions, filling a sphere a 
mile in radius, апа it would therefore be possible for any one living within 
a mile of the sender to receive the communication. This could be got over 
in two ways. If the exact position of both sending and receiving instru- 
menta were accurately known, the rays could be concentrated with more 
or leas exactness on the receiver. If, however, the sender and receiver 
were moving about, so that the lens device could not be adopted, 
the correspondents must attune their instrumenta to а definite wave- 
length, say, for example, 50 yards. I assume here that the progress of 
discovery would give instruments capable of adjustment by turning a 
screw or altering the length of a wire, so as to become receptive of wave- 
lengtha of any preconcerted length. Thus, when adjusted to 59 yards, the 
transmitter might emit, and the receiver respond to, rays varying between 
45 and 55 yards, and be silent to all others. Considering that there would 
be the whole range of waves to choose from, varying from a few feet to 
several thousand miles, there would be sufficient secrecy ; for curiosity the 
most inveterate would surely recoil from the task of passing in review all 
the millions of possible wave-lengths on the remote chance of ultimately 
hitting on the particular wave-leogth employed by bis friends whose cor- 
respondence he wished to tap. By coding" the message even this remote 
chance of surreptitious straying could beobviated. This is no mere dream 
of a visionary philosopher. Ail the requisites needed to bring it within 
the grasp of daily life are well within the possibilities of discovery, and are 
so reasonable and so clearly in the path of researches which are now being 
actively prosecuted in every capital of Europe that we may any day expect 
to hear that they have emerged from the realms of speculation into those 
of sober fact. Even now, indeed, telegraphing without wires is possible 
within а restricted radius of а few hundred yards, and some years ago I 
assisted at experiments where messages were transmitted from one part of 
а house to another without an intervening wire by almost the identical 
means here described. . . 

Ел pede Herculem, From this sample of Signor Marconi’s 
accuracy even a Daily Chronicle interviewer may, perhaps, be 
able to judge of the value attachable to his claims with regard 


to more recondite matters. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer D'ALRR.] 


Lenard Rays.—T. Des Coudres describes a novel apparatus 
for generating Lenard rays without Lenard's experimental 
skill, whieh should make these precursors of X-rays accessible 
to the rank-and-file. The generating tubes are not of the 
short-lived glass type, but are made of ebonite (see diagram), 
and are about the size of a finger. They have an ebonite 
flange to prevent external discharge, and a brass screw cap 
for an anode, which also contains the aluminium window 
and the tube leading to the pump. The screw cap 
also has an outside thread to which any „ observing 
space’’ may be screwed and fixed with marine glue. The 


Pump 


cathode rays are less subject to absorption if the increase 
of potential at the electrodes is very sudden. Electric oscilla- 
tions of great amplitude and high frequency may be obtained 
by the arrangement shown in the second diagram. The 
primary circuit of a large inductor consists of a Leyden jar 


and a copper band B passing in three turns round an ebonite 
tube 10cm. long. A zinc spark gap is inserted at F. The 
secondary circuit consists of 60 turns of thin copper wire. By 
this apparatus the author succeeded in proving that cathode 
rays behave outside the generating tube in exactly the same 
manner as inside. They have the same colouring effects upon 
: salts. Impinging upon a platinum or other surface, they 
generate Rontgen rays, and they also impart a discharging 
power to gases traversed by them, probably to some extent by 


their own direct action. 
[Des Coupres, Wied. Ann., No. 9, 1897.] 


Magnetic Screeniny.—A_ glass-hard steel needle, when 
magnetised, is a good test for rapid electric oscillations ; they 
act percussively, and demagnetise it to a certain extent. 
J. A. Erskine utilises this property for measuring the screen- 
ing action of metallic cylinders against the influence of a 
rapidly varying magnetic field, produced by the discharge of a 
Leyden jar fed by an influence machine. He introduces 
various coils into the circuit of the condenser, and determines 
the demagnetising effect of each coil upon the same steel 
needle magnetised to saturation. He then surrounds the 
needle by a screen in the shape of a glass tube covered 
with tinfoil, and discharges through a stronger coil во 
as to obtain the same demagnetising effect as before. 
One of the most interesting results obtained is that 
the screening action is almost annulled by slitting the 
metallic covering lengthwise. The screening action increases 
with the diameter and with the thickness of the tinfoil tube. 
The connection with the thickness is complicated, aad is only 
approximately represented by the formula H(1- ) where Н 
is the field and .~ the thickness. The screening action is 
largest when the first half oscillation acts in favour of the 
existing magnetisation. Most of these peculiarities are easily 
explained by the ordinary theory of induction, regarding the 
tinfoil as a secondary circuit in which the induced currents 
tend to neutralise the variations of the field. As regards, for 


instance, the influence of the diameter, it must be remembered 
that an increase of diameter means an increase of resistance, 
self and mutual induction, and also an increased difference of 
phase. 

(Erskine, Wied. Ann., No. 9, 1897.] 


Mutual Diffusion of Electrolytes.—Nernst’s mechanical theory 
of liquid diffusion, as amplified by Planck, is capable of 
verification by experiment on the quantity of ions passing 
across the surface of contact when two homogeneous dilute 
solutions of one or more binary electrolytes each are brought 
together. The homogeneous character may be maintained b 
making the contact surface small and limiting the duration of 
the experiment to one or two weeks in the case of solutions of 
several per cent. U. Behn has made such experiments with 
solutions of HCl and LiCl, or HNO, and AgNO,. The number 
of ions diffusing from one solution into the other depends 
upon their mobility," their concentration, the temperature, 
the electrostatic potential gradient and the time elapsed. The 
experiments were made with two bottles, one of which con- 
tained the heavier solution and was surmounted by the other, 
the neck of one and bottom of the other being removed and 
replaced by some cement and a movable cover glass serving 
as a separating shutter. The results did not well agree with the 
theory, owing to persistent convection. But distinct evidence 
was obtained of diffusion against the concentration gradient, 
in cases where the electrostatic attraction surpassed the 
osmotic pressure, as foreseen by the theory. 

[Вкнх, Wied. Ann., No. 9, 1897.) 


A New Scale.—For some purposes it is of value to have a 
scale consisting of bright lines on a dark ground. Such a 
scale has been devised by F. F. Martens. It consists of a 
glass ruler with diamond scratches or etched lines, illuminated 
through the end surfaces, the scratches being turned away 
from the observer. The glass remains dark owing to total 
reflection, but the lines shine out. 

(Martens, Wied. Ann., No. 9, 1897.] 


Viscous Magnetic Hysteresis.—Ignaz Klemencic proposed to 
investigate the exact course of the magnetic after-effect 
(Nachwirkung) from the instant of magnetisation, as well as 
its dependence upon the dimensions of the rods and the field 
intensity. То obtain some answer to the first question, he 
used a combination of the ballistic and magnetometric 
methods. The instantaneous value of the induction was 
determined by the ballistic method, and the values after 4sec. 
to 60sec. by a magnetometer needle damped so as to come to 
rest after 4sec. The author found that the magnetic after- 
effect appears almost exclusively in weak fields. It decreases 
as the field intensity grows, especially if the wire or rod is thin. 
The after-effect cannot be eliminated by strong magnetisation. 
Nevertheless, it is a temporary property, which is strongest 
just after raising the specimen to & red heat, and gradually 
diminishes as time goes on. 

[KrEeMENcIC, Wied. Ann., No. 9, 1897.] | 


Maynetisation of a Ring.—J. Sauter has investigated the 
distribution of the magnetic flux in partially-wound rings of 
various dimensions and excited by various magnetising cur- 
rents. One ring consisted of iron wire, the other of rings of 
sheet iron. The author showed that the dispersion could be 
represented by 


pas — F 2(M,- M, ....) es 1 ) 
F M,+M,+M,+M,.... Maar 1 + 41 
when F is the flux, M the magnetic moment of a section, and 


ó a constant introduced to correct the tangential susceptibilities 
according to the relation 


min 


max 


He applies this theory to the Gramme ring, and shows that as 
regards magnetising effect in the Gramme ring the armature 
current is equivalent to a homogeneous field of the strength 
4 Ni/ x. 

| (Sauter, Wied. Ann., No. 9, 1897.] 
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Maximum Voltage of an Induction Coil. The efficiency of an 
induction coil is usually specified in terms of the length of 
spark it is capable of giving. It would be more characteristic 
if its maximum voltage could be specified. This is a problem 
which A. Oberbeck has attempted to solve. He investigates 
the voltage of a terminal by attaching to it a needle point and 
gradually approaching a charged conductor to it. The con- 
ductor is spherical, and if its potential is known the potential 
of the needle point at any distance from it is easily calculated. 
The distance at which the first permanent deflection of 
the electrometer connected with the needle point takes place is 
called the critical distance. Measurements made on this 
principle showed that for a given apparatus and interruptor 
the ratio of the maximum voltage of the secondary and that 
of the primary (the transformation ratio”) is very nearly 
constant. 

[OBERBECK, Wied. Ann., No. 9, 1897.] 


Discharge Inside a Metallic Cage. That a metallic cage does 
noi protect the gas inside against electric discharges under all 
circumstances has been shown by Ebert and Wiedemann. 
They enclosed a cylindrical cage with fine meshes in a glass 
cylinder closed by metallic end-plates and placed in a con- 
tinuous-current circuit. The ordinary cathode glow was seen 
at the cathode, and the stratified discharge at the anode. But 
the cage itself acted as a secondary cathode on the side 
facing the anode, and inside the cage a distinct stratified 
positive light could be seen. The light appeared to enter 
in small brushes round the circular edge of the cage, 
and these brushes were very similar to those observed 
to penetrate holes in metallic plates. In another experiment 
the cage was made long enough to nearly fill the glass 
cylinder. Under these conditions the discharge appeared to 
have great difficulty in penetrating into its interior. If the 
eage was short the light was always most intense on the side 
furthest away from the end of the tube. The whole series of 
phenomena is another proof that low-pressure gases are often 
better conductors than metals themselves. 

[EBERT and WIEDEMANN, Wied. Ann., No. 9, 1897.] 
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REVIEWS. 
Jahrbuch der Elektrochemie. Third Year. By Drs. МЕвхвт and 
BoncHERS. (Halle-an-S.: W. Knapp.) 

This useful annual has been brought out to render account 
of electrochemical progress in the year 1896, and appears as 
early in 1897 as the exigencies of the task allow. It is edited 
by the same authorities as those who took it in hand last year, 
and shows no falling-off from the standard then attained. As 
was previously the case, the Jahrbuch is divided into a 
scientific and a technical section, for which Dr. Nernst and 
Dr. Borchers are respectively responsible. Between them they 
cover the whole ground of electro-chemical activity. 

That the book is useful and well-stored with recent facts 
may be gathered from the following sketch of its contents. 
In the first place, the note of the book is struck in the preface, 
where the authors profess that they have not hesitated to 
notice discoveries and devices seemingly of small value, and 
have withheld criticism from them if it appeared that there 
was even a faint hope of utility to be discovered. This 
pronouncement is useful as a key to much that would other- 
wise be puzzling to the reader. A receptive and non-critical 
attitude is not to be hastily condemned in a book of this kind. 
At the worst it puts the compiler to extra labour, which is 
entirely his affair, and at best it permits him who consults the 
book access to facts which may be useful as a warning if not 
as а guide. The only weighty objection that can be urged is 
that the incorporation of matter of doubtful value cumbers 
the book and makes reference difficult. What force there is 
in this criticism is, however, greatly weakened by the presence 
of a good index and table of contents. 

The first section includes the customary array of measure- 
ments of the “ constants“ of dilute solutions. On p. 18 is 
an interesting reference to an investigation bv T. des Coudres 
on the electromotive force of Colley’s gravitation cell. This 


cell is not of the type in which a solution surrounding ‘one 
electrode rests on one specifically heavier surrounding the 
other electrode. It is not this, but a true gravitation cell, i. e., 
one in which energy of position may be transformed into 
electrical energy. It must have occurred to everyone who is 
competent to reflect on the matter that in an ordinary copper 
voltameter where (neglecting the internal resistance) no work 
is done in merely transferring copper from anode to cathode, 
it is possible to cause work to be done by placing the cathode 
above the anode, so that at the end of a run a certain weight 
of copper has been lifted against gravity through a certain 
height. Conversely it might prove possible to obtain current 
from a cell containing only one homogeneous solution and with 
electrodes identical save in position. This is realised in 
Colley’s gravitation cell, in which two electrodes of cadmium 
amalgam dip into the same electrolyte; one electrode is con- 
siderably higher than the other, and a current results from the 
electrolytic transference of cadmium from the higher to the 
lower electrode. The close of the abstract is unintelligible 
from undue compression, and a misprint, whereby a difference 
of level of the electrodes of 1cm. is represented as corresponding 
with a substantial fraction of a volt! Energy is cheap to-day. 


Some of the abstracts of noteworthy Papers which are 
given in this first section are unduly compressed, having no 
more space allotted to them than is given to publications of 
trivial value; there is also a sad lack of explanatory figures or 
diagrams of apparatus. Both faults are obvious on p. 87. 
Some pages are devoted to the description of methods of 
measurement of special interest to the electro-chemist, and 
Dr. F. W. Kuster contributes a brief account of recent 
advances in electrolytical analysis. They are tolerably meagre. 
Incidentally occurs (p. 66) a passage not without its humour. 
To appreciate this it must be premised that more than com- 
monly rabid ionists are at present crying aloud to the unre- 
sponsive analyst to come and be taught his business by the 
aid of their own pet formule. Itis asad but uncontrovertible 
fact that analytical chemistry proceeds with calmness and 
accuracy undisturbed by its self-constituted guides. Imagine, 
then, the flutter that follows. the invention of some callow 
analytical device which can by much pressure be brought into 
line with the dissociation hypothesis. It appears that Ostwald 
in his Analytische Chemie” prophesied that, accepting 
Вапсго в results, that the ions of bromine and chlorine 
could be separated by the use of a suitable oxidising agent, e.g., 
iodie acid. This startling piece of prescience was justified by 
Bungarszky, who heats the mixture containing chlorides and 
bromides with a known excess of iodic acid and sulphuric seid 
until the whole of the bromine has been driven off. In one 
portion of the residue the unused iodie acid is determined, 
giving the quantity of bromine evolved, and in the other the 
unattacked chloride is estimated by titration after due expul- 
sion of the iodine introduced as iodate. The author solemnly 
advances this method as the outcome of his darling doctrine, 
when it is the veriest commonplace of analytical chemistry 
that а separation of the halogens can be effected by suitable 
choice of selective oxidants, and numerous methods have been 
devised to apply this principle. Such pretensions as we have 
here exposed need no more attention than is necessary for 
their ridicule and extinction. 


The second and technical part of the book begins with a 
section on the production of electrical energy by chemical 
means. The chapter dealing with primary cells calls for little 
comment. The Jacques cellis treated as it deserves. Then 
follows an indignant paragraph defending Dr. Coehn from 
criticisms made by Mr. Reed in the Flectrical World of 
New York. Mr. Reed’s methods of controversy appear 
to be distasteful to Dr. Borchers, who rebukes him the 
more earnestly because he too has suffered. The fact is that 
there is a little group of German electro-chemists who form 
a sort of mutual admiration society, and are ludicrously sen- 
sitive to outside comment. If one of them reads a rather dull 
and pointless Paper, the rest discuss it with gravity and 
approval, while independent criticism is followed by such 8 
general bristle of wrath at the heresiarch that it is a relief 
to remember that the awto-da-/é is no longer a fashionable 
mode of disposing of inconvenient criticism. 
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The chapter on secondary cells contains matter of which the 
best part has been transcribed into The Electrician at the 
time of its appearance; it also includes a fairly full and 
appreciative account of the Paper already familiar to our 
readers, which was communicated to the British Association 
at its Ipswich meeting by Mr. H. A. Earle. It is to be noted 
that scarcely any new attempts have been made to construct a 
practicable secondary cell having some other active material 
than lead and its oxides. A useful list of patents concludes 
жы аш the remaining chapters of the technical part of the 

A chapter has been inserted on the electromagnetic separa- 
tion of materials and dressing of ores. Although not strictly 
falling within the scope of the title of the book, the chapter is 
welcome, the more so because it describes clearly the very 
ingenious system due to Wetherill (see The Electrician, 
May 14th, p. 67). By using a highly concentrated magnetic 
field, substances not generally considered magnetic can be 
handled with ease. 

The chapter on electric furnaces discloses nothing of par- 
ticular merit. This is the era of experiment, and no good 
permanent pattern is as yet generally accepted as a standard. 
To Moissan’s synthesis of the diamond tardy justice is accorded. 
Processes for winning sodium and aluminium seem to have 
made but little advance. The huge development of the elec- 
trolytic copper refining industry in America (p. 220) may well 
make European producers consider seriously whether they 
will continue content with dry methods. The electrolytic 
process was first practised in this country, but we fear that 
now our makers have fallen sadly behind the times. Pure 
copper, not only for electrical, purposes but for high-class 
alloys, is in constant demand, and buyers will soon find 
out, if they have not already done so, that electrolytic 
copper of almost perfect purity is very little dearer in 
first cost and much cheaper in the long run than the best 
furnace product. Electrolytic zinc is now an article of com- 
merce, for it appears that 90 tons per month are made at 
Duisburg ; the process, as usual, is secret. There should be a 
demand for pure zinc (the ordinary metal contains as much as 
1 per cent. of lead); but we think that it will need cultiva- 
tion, because for years it could have been gratified by 
redistilled zinc at a slightly enhanced price had it been 
sufficiently urgent. The record of many subsequent metals 
resolves itself into a description of Moissan’s work, with which 
our readers are already adequately acquainted. Dr. Borchers 
has examined electrolytic nickel prepared by Gustav Meune 
and Co., of Siegen, from a matte containing 40 per cent. of 
copper and 30 per cent. of nickel, and has found it somewhat 
more brittle than the American product (which has been 
previously noticed in these pages). He attributes this property 
to its content of lead (0°12 per cent.)—a curious impurity. 
The highest degree of purity reached by electrolytic nickel 
seems to be 99°5 per cent., a comparatively low figure, which 
will need improvement if the process is to drive dry methods 
out of the field. 


The chapter on carbides sets us wondering as to the uses | 


which are being found for calcium carbide. Lighting by 
acetylene is still rare, and other outlets are, to all appearance, 
insignificant. The preparation of nitrites has been proposed 
according to the equation CaC,+5KNO, = CaCO, + СО, + 
5KNO,, but we suspect that there are many cheaper reducing 
agents which will convert potassium nitrate to nitrite. 

The manufacture of alkali, chlorine and chlorates is dealt 
with at some length, and the last-named industry shown to be 
comparatively flourishing; what has been and is being done 
in this field is, however, well known to our readers, and need 
not be recapitulated. The preparation of organic substances 
by electrolytic methods has been frequently proposed and 
much experimented with; whether it is largely practised is 
difficult to say. The results of published researches are 
not particularly encouraging, and if a better way is known 
in colour factories the secret of success is carefully 
guarded. No chapter on this subject would be complete 
without a paragraph or two on ageing wine, defecating sugar 
juice, and so forth, and these are duly accorded. A useful 
little section on electrodes and diaphragms completes the 


book. In this we notice the well-worn claim of Dr. Lessing's 
carbons, but not & word io invalidate the condemnatory 
opinion which we published a few months ago. 

The book as à whole is & thoroughly useful and creditable 
production. It will be a substantial aid to all concerned in 
the scientific development or technical application of that 
modern complex entity known as electrochemistry. 


Traité Complet d'Blectro-Traction. By Евхезт GÉRanRD. (Brussels: 
P. Weissenbruch.) 

This formidable volume, we are told in the first sentence of 
the preface, is а compilation of notes collected from various 
sources, and it is therefore essentially a record of practice 
from the first to last page. It is a regular rade mecum of 
electric traction, and so far as we can see, there is hardly a 
single scheme of any importance, whether in existence or 
obsolete, that is not mentioned in more or less detail. Like 
all works of this class, the book cannot be criticised from а 
literary point of view. A terse style, which admits of stating 
facts in the briefest manner consistent with clearness, is the 
chief requirement; and the author has successfully realised 
this. His information is generally full, and his data appa- 
rently correct. As a reference book for electric traction 
schemes the work is of considerable value. The illustrations, 
567 in number, comprise diagrams, plans and elevations of 
machinery and photographs from actual plant. They con- 
tribute in no small degree to its usefulness, especially some of 
the diagrams of motor windings. 

Perhaps the chief fault, which strikes one immediately, is the 
absence of an alphabetical index ; so that reference can only 
be made through a table of contents. This though thoroughly 
and conscientiously arranged under heads of firms, individuals, 
schemes, &c., does not enable one readily to find all the infor- 
mation contained in the book with respect to any detail. It is 
necessary to look up the various systems, motors, &c., and to 
extract the items from each. If, on the other hand, it is 
required to read up any scheme or system, the whole of the 
available information therein is found readily and lies in one 
section. This defect is, in our opinion, sufficient to militate 
seriously against the use of a book which is essentially a 
reference work. 

There are seven chapters. The first deals with the different 
motors, trucks and traction components. It contains much 
useful practical data and some interesting statements of costs. 
The second, third, fourth and fifth describe the various 
methods of transmitting power electrically, illustrating them 
by descriptions of many important schemes in detail. The 
sixth chapter makes as good a case as possible for accumu- 
lators in various connections. It is interesting to read the 
author’s summary of the work accomplished by self-contained 
cars in England. The seventh and last treats of the electric 
railway as distinguished from the tramway. It includes a 
fairly complete account of the Heilmann locomotive and other 
interesting engines. We fail to find any reference to the 
Central London Railway scheme, but probably the contract 
for this was let after the book was in print. 


A Systematic Treatise on Electrical Measurements. 
HERSCHEL C. PARKER, Ph.B. (London: E. and F. ЇЧ. Spon.) 

The author, who is a tutor in physics at Columbia Univer- 
sity, tells us in a note that this treatise recently appeared as в 
series of articles in an electrical monthly, and, having been 
bound in book form with but little revision, is not to be 
judged as a finished work. 

The book opens with a short but well-written introduction, 
followed by what should prove in practice one of the most 
useful chapters in the book—dealing with the classification of 
electrical measurements. The chapter on the measurement of 
low resistance is good, but marred by the diagrams, which in 
many cases lack the reference letters connecting them with 
the text. The treatment of specific resistance tests is too 
curtailed to be of much value. Chapter XII. is on the deter- 
mination of the resistance of incandescent lamps and dynamos, 
and the author’s test for the latter is to determine the fall of 
P.D. at the dynamo terminals when running between no load 
and full load, the current being measured at full load by an 
ammeter. The resistance can then be obtained, we are told, 


By 


, 


740 


THE ELECTRICIAN, OCTOBER 1, 1897. 


— —— 


from the formula R=. The chapter on energy is poor 


and also misleading to the student, as the author does not 
specifically limit the application of the tests given to con- 
tinuous- current circuits. Chapter XXI. we would advise the 
author to either entirely rewrite or eliminate from the next 
edition of the book. Here is an example of the rubbish 
which finds a place there; it is the test for the efficiency of 
a transformer: * By means of a voltmeter and ammeter the 
energy given to а transformer can be measured, and in the 
same manner the energy given out observed. The ratio of 
these two values gives the efficiency ” ! 

We think the book could be developed on its present lines 
‘by revision to form a useful laboratory guide in electrical 
testing. Its value could be more than doubled by merely 
eliminating two of the chapters and most of the matter 
‘referring to alternating-current circuits. As it stands, the 
volume would be misleading in many respects to those unable 
to use it with due discrimination. 


Telegraphic Signals and International Code Vocabularies, with 
a Suggested Re-Classification of Conventional Telegraph Signals, &c 
By Jas. NicoLsox, A.LE.E. (Glasgow: William Asher.) 

This is à small pamphlet of some 60 pages describing an 
improved ‘‘Consono-Vowel’’ code and signalling system 
devised by the River Plate Telegraph Company, of which the 
author is superintendent. In the International Morse Code 
three of the vowels are represented by an odd number of 
elementary signalling motions, and, omitting f, y, m and m, 
ten consonants are represented by an even number of elemen- 
{агу motions.  Combinations of these letters, seven at a time 
and alternately, vowels and consonants are formed, and the 
words thus evolved constitute the code. А suggestion is also 
made to substitute for the Morse code one in which vowels 
and accented vowels are allotted the ten signals made up of 
one and three elementary notions, while consonants are repre- 
sented by the 20 combinations of two and four motions. The 
advantages of such an alphabet over the Morse alphabet are 
considered, as are also the advantages of the Consono-Vowel 
code over the Berne Vocabulary. Telegraph engineers should 
find the pamphlet worth studying, whether they are convinced 
by its arguments or not. 


Archives of the Röntgen Ray (formerly Archives of Skiagraphy "). 
Edited by W. S. HRDLRV, M. D., and SybNEY RowLaAND, M. A., M. R. C. S. 


(London: The Rebmaa Publishing Company.) 


The “ Archives of Skiagraphy " has been broken up, pitched 
into the melting-pot and recast into what it is hoped will 
prove to be a more useful form. This later production is 
henceforth to be known as the Archives of the Röntgen 
Ray —an ambitious title perhaps, but clear and intelligible. 
There is a wide field of use for such a publication, and as the 
organ of a new scientific society its function will be doubly 
important. Such a record as this is, well printed and illus- 
trated—altogether of dignified appearance in fact—surely 
cannot fail to attract the attention of those interested in 
radiography and allied subjects. 

The first number contains a fair share of preliminary or 
introductory matter. Prof. 8. Р. Thompson contributes an 
article ** On the Nature of Róntgen's Rays," which is, as was 
to be expected, a general and lucid account of the numerous 
theories put forward to explain that phenomenon. А full, 
and as far as we know, the first formal announcement 
of the complete organisation of the Röntgen Society is to 
be also found in this number. Prof. S. P. Thompson is 
the first president, and his leadership supported by a 
strong council wil doubtless infuse & vigour into the 
work of the society which should make it rank high 
with scientific bodies. Dr. Hedley, with Mr. Sydney 
Rowland are the joint editors of the Archives,“ and their 
association with X-ray work from its commencement fully 
qualifies them for the task. But they will also be assisted 
by a strong editorial staff, amongt the names of which occur 
those of Dr. Mackintyre, Prof. S. P. Thompson, Mr. Campbell 
Swinton, Dr. Wolfenden, Mr. Moore, and others. 

In the current number Dr. Hedley has written a long article 
on the progress of the study of radiography. and traces the 
matter back to the early work in 1898. The article deals, 


however, principally with the later researches of Crookes, 
Lenard, and Róntgen. The original contributions that follow 
relate to actual medical cases which have been treated from 
X-ray diagnosis. Mr. Moore, of the Miller Hospital reports 
the X-ray examination of a fractured olecranon, and the photo- 
graphic reproductions of his results are very interesting. 
This and other medical articles by Drs. Chaffey (of Brighton), 
Wolfenden, Morton, Messrs. Mackensie Davidson, and 
Noble Smith are illustrated by plates at the end of the number. 
There is room for elaboration in the four or more columns 
of notes which complete the letterpress, but doubtless that will 
be attended to as time goes on. Then the plates begin. 
Evidently a distinct feature are these excellent plates. 

There is just one other point to be noticed, however, about 
the Archives "—is there not a danger of its becoming too 
exclusively medical ? Although that is not exactly an objec- 
tion in one sense, it will hardly be in accordance with what we 
gather is the object of the journal—it would be limiting at any 
rate. It is the physical members of the new society who can 
correct any such tendency, and it behoves them to make the 
effort. 


THE WORKING OF LONG SUBMARINE CABLES.* 


BY R. M. SAYERS AND 8. 8. GRANT, STUDENTS I. E. E. 


As all of us are doubtless aware, this Institution was once the 
„Society of Telegraph Engineers and Electricians," but recently, 
with the exception, perhaps, of this session, Papers have so rarely 
been read before the Institution upon the subject of telegraphy 
that one is apt to lose sight of the fact. This is true, more espe- 
cially of the students' meetings, for, so far as the authors know, 
this is the first paper treating of submarine telegraphy which 
has been delivered in this roóm. Electric lighting and trans 
mission of power have been so prominently brought into notice that 
submarine telegraphy has been forgotten by the large majority of 


100 


Current per cent. of maximum, 


la 2a За 4a ба ба 7а 8а 9а 10а lla 12a 13a 14a 15a 16а 
Time from Depression of Key. 
Fic. 1.—Current Arrival Curves. 


electricians. This is, nevertheless, a branch of electrical engineer- 
ing of the highest importance, and large capital is involved, for, а8 
Sir Henry Mance has pointed out in his presidential address, the 
money invested in submarine cables amounts to over 40 millions 
sterling, 75 per cent. of which has been subscribed in Great Britain. 
Before proceeding further we had better define a long submarine 
cable. By a long cable is meant one exceeding 400 or 500 nautical 
miles in length. There are about 130 such in existence. In the 
working of shorter cables than these we have not to deal to so 
large an extent with the difficulties of which we shall speak. | 
In a submarine cable we have a conductor offering a certain 
resistance to the passage of an electric current, as in a land tele- 
graph line ; but we also have something else which we only find in 
land lines to a far less extent, and that is the electrostatic capacity 
of the cable. It is this combination of distributed capacity and 
resistance which causes the retardation of the signals on long cables. 
When a current is sent through a cable every portion of it behaves 
as а condenser, and has to receive a certain charge. The effect of 
this is that the current at the further end of the cable does not 
reach the steady value of V/R given by Ohm’s law until some time 
after the key at the sending end has been depressed. Curve l, 
Fig. 1, is called the arrival“ curve, and shows the growth of the 
current at the receiving end. It was first shown by Lord Kelvin, 


* Students’ Paper read before the Institution of Electrical Engineers. 
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then Prof. Thomson, to the Royal Society in 1855. The equation 
to the curve was deduced by him from the equations given by 
Fourier, for the passage of heat along a metallic bar. It is in the 
form of a series :— 
у =  nig2f 
= Ү{1+9) е "E оов пл}. 
rL — n=l 
Where A current; V= potential applied; 7 = resistance per 
naut.; k capacity per naut ; L length of cable in nauts ; = time 
in seconds reckoned from instant of depressing key. 
After depressing the key the current at the further end of the 
cable is infinitely small until after a time which we denote by 


E loge (8) =ER 9.02915 seconds, 


х? 3/ 108 


where R=total resistance of cable in ohms, and K=total capacity 
of cable in microfarads. 

It may be seen that, other things being equal, a varies as the 
square of the len of the cable. Consequently, if we had two 
cables with identical conductors, insulation, &c., and similar in 
every respect, but one twice the length of the other, we should be 
able to send four words through the shorter cable for every one 


word through the longer. 
Subjoined are a few values of a for different cables :— 
Length in k in micro- тіп a in 
Cables. nautical miles. farads. ohms. seconds. 
1865 Atlantic ............ 1,896 0:3535 4210 | 0158 
1873 — 1,876 0:353 5167 | 0115 
1894 E 1,847 0419 1:685 | 0°0701 
Proposed Pacific......... 5,650 0:420 2:250 | 0°368 
England and Norway 423 0:508 6:864 | 0:0108 


The ** arrival" curve will, of course, hold for any cable, only the 
right value of a for that particular cable must be used. The 
current does not, theoretically, reach its steady value till after an 
infinite time, but there is practically no difference between the 
curve and the steady value after 25a. 


Method of Signalling and, Code Used. 

The code of signals employed is Wheatstone's modification of the 
Morse alphabet: а dot being represented by а negative current, 
and a dash by a positive. By a positive current is meant one that 
flows from the battery through the line and back by the earth, and 
inae current is one that flows through the earth and back by 
the line. 


Fic. 2.—Signalling Key. 


The signalling key is shown in Fig. 2. Tt isan ordinary reversing 
key ; on depressing the right-hand key the positive terminal of the 
battery is connected to the cable and the negative terminal to earth, 
thus a positive current or dash is sent ; by depressing the left-hand 
key а negative current or dot. When both are raised the cable is 
to earth. 

The receiving instruments employed are the mirror-galvanometer 
and the siphon-recorder ; the former by the motion of a spot of 
light shows in which direction the current is flowing, and the latter 
draws a record of these motions on a band of paper. These are the 
only instruments used on long lines, and the siphon recorder has 
now come into almost universal use. They will both be fully 
described further on. We will now consider how these signals 
appear at the further end of а cable. 

urves 2 and 3, Fig. 1, show the growth of the current at the far 
end when the key is depressed for periods of a and ба respectively 
and the cable then put to earth. Tt will be observed that а current 
continues to flow at the receiving end for some considerable time 
after the key has been raised. In fact, another signal could not be 
sent until а time of 6 or 7a had elapsed. If less time were taken 
the signals would run into one another and confusion would result. 
This would give а very slow speed of signalling, as from 18 to 19 
signals on an average form а word. For practical purpose we 


should not spend more than la over each signal. e shall 
endeavour to describe the methods by which this is effected. 
Curbed Signals 


If directly after sending a signal, a current in the reverse direc- 
tion is sent through the cable, this reverse current clears out, so to 
speak, the residual or clinging current from the cable, which will 

scharge much more rapidly than if the signal were uncurbed. 


This is known as ‘‘curbing.” The arrival curve returns more 
rapidly to the zero line, and if the curb is too great, crosses it. 
The dotted (curve 4, Fig. 1), shows such a curbed signal: it is. 
obtained by sending a positive current for a time 14a and then an 
equal negative current for the same time, the cable then being put 
to earth. At this rate a signal lasts slightly over 3a. This signal 
of course would not be of any use for practice, it has merely been 
taken to show clearly the effect of curbing, as the actual signalling 
currents would scarcely be distinguishable on this scale. The 
greater the speed of signalling the more nearly equal should be the 


Fra. 3.—Curbed Signal: +3a, – 3a, --la. 


duration of signalling and curbing currents ; at lower speeds the- 
curbing currents would be less and the signalling current more. 
In general a ratio of five signalling to four curbing is used. 

It may be observed that, although the positive current in curve 4 
lasts for 14a, the maximum received current is of about the same 
value as that of an uncurbed signal lasting for only la : because 
of this, with curbed signals, a larger battery power (nearl double) 
is used than with uncurbed signals. The system of curbing with 
a single reverse current is known as single curb. When а succes- 
sion of currents in opposite senses is employed it is known as. 


+ Fic. 4.—la, +4a, - 2a. 
double curb. To make the curve return quickly exactly to the zero- 
line an infinite number of alternations would have to be used ; 
this, of course, is impossible. Varley used the following curb :— 


after which a fresh signal can be sent, the cable being completely 
discharged. Lord Kelvin and Prof. Fleeming Jenkin devised an 
automatic curb transmitter which gave either a single curb or a 
double curb of three currents as required. Fig. 3 is a curb of 


+1 i- 
1 Е È | 
Fra, 5.—Cable with Condenser. 


positive for 3a, negative for 3a, and positive for la. Fig. 4 is 
negative for la, positive for 4a, and negative for 2a. Up to the 


CABLE 


үш time single curb appears to have been the more successful, . 


ut doubtless the double curb will yet be developed. 
Use of Condensers. 
If a condenser be inserted either between the cable and the 
receiving instrument, or the receiving instrument and earth (Fig. 5),. 


« 
Fia 6.—Arrival Curve with Condenser, 


on depressing the key, plate 1 of the condenser receives а positive 
charge, and the inside of plate 2 ап equal negative charge, and 
positive electricity is set free from the outside of plate 2, thus & 
momentary positive current or impulse flows through the receivin 
instrument to the earth ; on raising the key the condenser wi 
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discharge and а momentary negative current flows through the 
gives 
the shape of the arrival ourve with a condenser in circuit. Fig. 7 


instrument ; this acts as a curb to the first current. Fig. 


with the curbed signal in Fig. 1. 


always kept near the middle or zero line, thus greatly f 


ing instrument. 


Fic. 7,—Signal with Condenser. 


as it has the additional advantage that the cable is completely 
isolated, and earth currents through the instruments are nearly, 
though not completely, prevented. This is because the current 
through a condenser depends upon the time rate of change of the 
potential difference applied, and for two points on the earth’s sur- 
face, this is, in general, slow, and consequently the current flowing 
The above, 
of course, is not the case in magnetic storms, &c. The capacity of 
the condensers at either end is usually from 45th to th that of 
the cable. When only one condenser is used, it makes very little 


is 80 extremely small as not to affect the instruments. 


Fra. 8.—Letter “h,” without Condensers. 
difference at which end of the cable it is placed. 


condensers and curbing. 
Speed of Signalling. 


In practice speed is not reckoned by so many a per signal, but 


by what is called the ** speed constant,” thus : 
Letters per minute x KR —speed constant = C, 
C 
KR' 
‘where v is speed in letters per minute. 


or v= 


Fic, 9.—Letter h,“ with Condensers, 


This constant is about 500 with uncurbed signals with condensers 


at either end, and about 720 when curbing is used, though a con 


stant as high as 900 hag been Mery experimentally with auto- 

constant of 
500 corresponds to 203 letters per minute, or about 30 words ; this 
is about 1'14a per signal; with a constant of 720 we should get 
This is on a basis of 37 signals (dota ог ез 


matic curb transmitters: In the 1894 Atlantic а в 


0'791а per signal. 
and spacing) per letter. 


eee 
ps E 


Fia. 10.—Condensers at each end. 


KR depends on the relative pro 
фегоһа in the core of the cable. 


r and 
ughby 


ions of cop 
rom this Wi 


per minute :— 

1,997 x dix log Э x 105 
7 

ß 


Ф == 


where d=diameter of copper, D=diameter of gutta-perch, L= 
The constant 1,297 will be different for 


length in nautical miles. 


is curve of current for a short contact of the key ; compare this 
Another important use of con- 
densers is that the spot of light or siphon as the case mer be, is 

itating 
the reading of signals (see Figs. 8 and 9). In practice two con- 
densers are used, one at either end of the cable as in Fig. 10. On 
depressing the key the charges on the plates are as shown, positive 
electricity being set free ав before and flowing through the receiv- 
This method is 33 per cent. more rapid than when 
working with only one condenser ; it is now universally em ployed, 


Figs. 11 and 
12 are recorder slips of the word imperial, showing effect of 


utta- 
mith 
gave the following formula for the speed of transmission in signals 


other kinds of gutta-percha than Willoughby Smith's. This for- 
mula gives 232 signals, or 58 letters per minute on the French 
Atlantic, or 1°0ба per signal (KR=8'4). Quicker speeds are 
obtained by modern methods. 
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Fic. 11. 


1. No Condensers; no Curb. 2. Condensers at both ends; no Curb. 3. Curbed 
no Condensers. 4. Curbed ; Condensers at both ends. 

72 letters per minute through artificial cable, equivalent to Pacific cable 
when laid. R-12:00x10. K=789. R=16,300w. Sending Condensers-80 mfds 
Receiving Condensers = 40 mfds. 
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Fic. 12. 


1. No Curb ; Condenser at rooelving end, but not at sending end. 2. Curbed; 
Condensers at receiving end, but not at sending end. 

70-72 letters per minute ugh artificial Pacific. —KR-12-06x106. Receiving 
Condensers = 40 mfds. 


Receiving Instruments. 
The mirror galvanometer, devised by Lord Kelvin, consists of а 
small magnet, made of a piece of steel spring, supporting a concave 


mirror, which is suspended top and bottom by a short silk fibre 
inside à copper tube T, Fig. 13. Round this tube T the coil is 


Fia, 15,—Mirror Galvanometer. 


wound, the controlling magnet M being placed as shown. The 
instrument is made very dead-beat, partl = means of the copper 
tube which damps the motion of the needle, and also, if necessary, 
by the tube (which is then fitted with glass ends) being filled with 
glycerine and water. A beam of light from a paraffin lamp i5 
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directed on the mirror, which reflects it back on to a screen; by the 
motion of this spot of light we are enabled to read the signals. It 
is interesting to note that mirrors were first applied to galvano- 
meters for this purpose. 

The next instrument is the siphon recorder, also invented by 
Lord Kelvin; there are two or three forms made by different 
makers: as an example we will describe the Muirhead instrument. 
This siphon recorder is constructed on the principle of the 
D'Arsonval galvanometer. It consists of a moving coil suspended 
between the poles of a strong permanent magnet by means of silk 
fibres. This coil controls the movements of a delicate glass siphon, 
one end of which dips in a vessel of ink, and the other records the 
motions of the siphon on a moving band of paper. The friction 
between the end of the siphon and the paper would, however, 
greatly impede the motion, and. to obviate this the siphon is kept 
in vibration by means of an electromagnet. It thus only touches 
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Fic. 14.—5їрһоп Recorder. 


the paper at intervals, tracing a series of dots. Fig. 14 shows the 
general arrangement of this instrument. A drawing of the coil 
and siphon and their suspension is shown separately (Fig. 15). 
This portion of the instrument works up and down on a rack and 
pinion, so that the position of the coil between the poles can be 
adjusted. The coil (Fig. 15) is suspended by two silk fibres at the 
top and one at the bottom. For very long cables, where the speed 
of transmission is slow, only one fibre at the top is used. In the 
centre of the coil is a fixed soft-iron core. The siphon is attached 
to an aluminium carrier or cradle, supported by a phosphor- 
bronze wire, which is.stretched across the bridge pieoe. One end 
is fixed to a milled head for adjustment of the tightness, and the 
other to the armature of an electromagnet the vibrator, 
shown on the left. The intermittent current is supplied to the 
vibrator by an interrupter similar to an ordinary electric bell. The 
rate of vibration can be. regulated by the:position of a weight on 
the armature of the interrupter. Fig. 16:will more fully explain 
how the motion of the coil is communicated to the siphon. Hormulie 
for the best resistance of the coil have been given, but in. praetice 
it is usually about 500 ohms for long lines, 

The permanent magnet is built up of à number of plates. The 
distance of the poles from the coils can. be regulated by a screw 
adjustment. The paper strip is driven by a small electromotor 
worked: by four tray cells. A: motor is found more suitable than 
cloekwork, not requiring winding up, and in hot countries clock- 
work is lialle to clog. The coil is provided with two sets of slide 
shunts for sending: and receiving. The first can be varied from 
+ ohm to З ohms, the second from 250 ohms to 6,000 ohms. The 
first is only used when a record of the sent message is required. 
The tightness of the suspencion should be so. adjusted that the 
periodic time of the coil corresponds with the speed of transmission, 


The great advantage of siphon recorders is not that they are any 
quicker than mirror galvanometers, but that they give а per- 
manent record, so that lees skilled operators are required. Fig. 17 
18 part of the recorder alphabet, the Morse code is shown above it. 


Automatic Curb Transmitters. 
` Automatic curb transmitters were first devised by Lord Kelvin 
and Prof. Fleeming Jenkin, and since by Taylor, Muirhead and 
others. The principle on which they work is very similar to that 


Fic. 16. 


of Wheatstone's automatic transmitter used on land lines. The 
message is first punched on a paper ribbon by means of a ** per- 
forator " ; this machine is provided with three punches, one punches 


| a row of small holes along the centre of the ribbon, and the two 


) 


1 


others punch slightly larger holes on either side. The centre line 


Fic, 15.—Suspension Piece. 


of holes engages with a toothed wheel which draws the Peer 
through the perforator, and also through the transmitter. The 
other holes are perpendicularly above the holes in the centre ; a 
hole on the upper side of the ribbon gives a dot, one on the lower a 
dash (see Fig. 18). In the transmitter itself there are two needles, 


a A 


b e d е f 9 


Ето, 17,—Recorder Alphabet. 


one directly under each of the two outer rows of holes ; if a hole in 
tlie upper row passes over these needles, one of them will rise 
through the hole and a negative current will be sent through the 
cable giving a dot: if one of the needles had passed through the 
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FIG. 18.—Perforated Tape. 


hole in the lower row a dash will be sent. This is the principle of 
most transmitters: as an example we will describe :— 


Muirhead’s Patent Automatic Curb Transmitter. 
Fig. 19 ів a diagram explanatory of the action of this instrument. 
There are two levers L,L,connected respectively to line and earth, as 
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in an ordinary hand key. The two pairs of contacts x x and y y corre- Referring to the next diagram, Fig. 20, we will try to explain 
spond with the cross pieces of the Pand key: x and x are joined to- how the above cyclo of operations is effected. The punched paper 
gether and connected to the centre of two batteries, B, and B,. yandy | strip is drawn under the jockey-roller J by the toothed wheel D 
engaging in tho centre row of perforations, J also has teeth cut in 
the centre of its periphery into which the teeth of D fall. N isone 
of the needles which pass through the outer rows of holes; this із 
fixed to tbe lever L, which moves the lever La, which actually 
makes the contacts; there is another needle N with lever L, 
attached, and another lever L.; these are not shown in the drawing, 
being directly in front of the other set. When a hole in the strip 
passes over the needle №, pin Р, rises; this permits L, to be pressed 
down by the spring attached to it, and pushes 
the needle N through the hole in the paper; 
at the same time that P, rises, P, falls and 
permits lever L, to press down the lever L, 
and make contact at 2, where it is kept by a 
spring n. P, then falls, pressing back L, and 
withdrawing the needle N, thus permitting 
the paper strip to move on; afterwards P, 
will rise, bringing back the lever L, to its 
normal position, when a fresh hole will have 
come over the needles N and another signal 
will be sent, the same operations being 
performed. It must, of course, be recol- 
lected that during the time L, is depressed 
the cam actuating L, revolves once, and the 
curb to the signal is sent. 

The motions of pins P, and P, are effected 
by cams C, and C, which revolve on same 
axis as cam C, which works the curbing 


» А 
ч + ч — ] ST 
Fic. 19.—Diagram of Curb Transmitter. í . 
== ) рр 
аге also joined, but whether they аге іп connection with the other = 25 > | 
terminal of B, or В, depends on the position of the lever La, which S2 Р, д 
С A in 5 3 g 2 x Ak 

acts as a two-way switch. In their normal positions L, and L, 3 ? A = m 


rest on у and / and, the cable is to earth. Let us suppose that one 
of the needles mentioned before has just passed through a hole 
in the upper row: the left-hand lever will make contact at « and 
the pawl G, will have just fallen over the edge of the cam C, and 
L, wil press against the left-hand contact. In this position the 
battery Bi sends a current to earth and back by the cable; this is 
a negative current or dot: but while the left-hand lever makes 
contact at x the cam C revolves once, and during the latter part of 
its revolution L, will press against the right-hand contact ; in this 
position B, will send а current through the cable and back to earth ; 
this current wil curb the first. e left-hand lever will then 
return to its norma] position at y, and the instrument is ready to 
send another signal. If the right-hand lever had fallen instead of 
the left, owing to à needle having passed through a hole in the lower 


lever L, (see Figs. 21 and 214). The pawls G, 
and С, fall over the steps of their respective 
cams at the same instant; thus P, rises snd 
P, falls, the cams revolve, G, rises on its 
cam, and P, is pressed back to its normal 

lace and withdraws the needles; just before 

1 has 5 its revolution, Gi rises on 
its cam, and Pi is pressed up into its first 
position, thus bringing back the lever L; 
a new signal would then be sent. The 
shapes of the cams C, and C, should pert 
cularly be observed, as it is by this means 
that the needles N rise and fall again 
immediately, allowing the paper to move on 
(the paper is always moving), and also one 
of the levers L. is kept depressed for s 
definite space of time while a signal is being 
sent. 

The relative duration of curbing to sig- 
nalling current is determined by position of 
pawl б, actuating L,, on cam С, and this 
can be adjusted by a milled head and screw 
which moves the ebonite platform, carrying 
L, parallel to axis of C (see Fig. 22). | 

Fig. 23 shows the Kelvin and Jenkin 
automatic curb 5 2 and s are 
the si ing levers, and А' and B' are the curbing levers 
Wien 4 is op and B is down a positive current followed by è 
negative curb is sent to line; in the position shown, when B 


Fia. 20:—Automatic Curb Transmitter. 


half of the ribbon, а positive current would have been sent to line 


iving a dash) followed by a negati bi Я 
onte 5 dere y a negative curbing current. If both fall 


THE ELECTRICIAN, OCTOBER 1, 1897. 


745 


! L] 
is up and A is down, a negative current is sent. The position of 


these two is controlled by an arrangement of cams and needles. 
While А and B are in this position A' and B' are as shown, but 
during the latter part of the signa! B' falls and A’ rises, 
thus producing the curb. The cams working A’ and B’ are on 
the same axis as those working A and В; by moving them relatively 
to the latter pair we may obtain а double curb of three currents, as 
described before. This instrument never had any very extended 


Fic. 22.—Cylindrical Cam. 


use, nor did the hand curb-key of Varley, but during the last year 
or two the use of automatic transmitters has largely increased. B 
their aid we may increase the speed of transmission by at least 
40 per cent. 
| Duplex Telegraphy. 

By various arrangements two messages can be sent simultaneously 
in opposite directions through one line. In cable work only two 
methods are employed, the differential and the bridge systems. 


ППИ 


Fic. 23. 


Fig. 24 depicts an ordinary short land line duplexed on the 
differential system. The coils of the receiving instruments M and 
M are each composed of two coils starting from the point a in 
opposite directions, or what comes to the same thing, one coil 
divided into two parta ata ; a is connected to the key as shown, one 
end of the coil is joined to line and the other end to earth through a 
resistance R, equal to that of the line as measured from station A. 


Fic. 24. 


Similar connections at B. On A depressing his key, the current 
from the battery has two paths open to it, one through the line and 
one-half the coil of B's instrument and to earth, where the 
signal is received, and the other through the resistance R to earth; 
now both of these currents pass round A’s own instrument M, but 
in opposite directions, and the currents are equal because R equals 
resistance of line and instruments at the other end, hence they will 
have no effect on A's own instrument. Now suppose B depresses 
his key at the same time as A, he will tend to send a current in 
the opposite direction to A, hence the apparent resistance of the 


line will be increased and more current will flow through the 
instruments at each end in direction of the firm arrows than in the 
opposite sense, hence it will be seen that each instrument will 
behave as if affected only by the current sent from the further end. 
If the line has no leakage the two currents would exactly neutralise 
one another, and there would be no current in the line at any 
point, the two batteries being supposed of equal strength ; but 
there always is some leakage: In this case the total current taken 
all along the line would be zero, although there will be a certain 
current due to leakage at each point of the line. 

In submarine work signals are sent by currents of opposite sense, 
so let us consider what happens when A sends a +“ current to 
earth which B sends a —'* one. These two currents would both 
pes through the line in the same direction, and the E. M.F.s will 

elp one another, hence the apparent resistance of the line will be 
decreased and more current will pass through the instrumenta in 
the direction of the dotted arrows than in the opposite way. A's 
instrument will behave as if B had sent à — „ current, i. e., from B 


S.C. 


е 


Fic. 25. 


DRC differentially-wound siphon recorder. R, and R, adjustable resistances. 
C-cable. 8 C=sending condensers. А L=artificial line. K=sending key. 
B= Battery. The recorder can be shunted if necessary across terminals 1 and 2. 


to earth through A's instrument and line back to B, and B's will 
behave as if A had sent a+” current, i. e., through the line, through 
B's instrument to earth and back to A. If there had been no 
leakage the current through the instruments in direction of the 
dotted arrows would have been double that in the opposite direc- 
tion, for we have double the battery power in circuit ; as there is 
leakage it will be slightly more than double. 

In cable work in place of R we put an artificial line having 
exactly the same resistance and capacity as the cable itself ; by this 
means the current on depressing the keg at A will always be equal 
in each half of the coil of A’s instrument, and on putting the key 
to earth the discharge currents from the cable and the artificial line 
will neutralise one another as to their effect on the instrument at 
A. In fact, it will easily be seen that exactly the same conditions 
prevail as before. Fig. 25 is the actual arrangem« nt used on cables 
(Stearn’s method). 


Fic. 26. 


The differential system is dependent on producing ап equality of 
currents, the bridge method on an equality of potentials. In the 
bridge system the connections are as Fig. 26 ; it will be seen that 
each end is connected up as а Wheatstone's bridge, with the lines 
and instruments at the further end as the fourth arm ; we will 
assume R and R' equal to l, the resistance of the line and instru- 
ments at the further end, which is always the case in submarine 
work; then r—7' and s—5s'. On depressing the key at A the cur- 
rent will divide at point a, part going to earth through 7’ and R and 
part going through r and the line and the instrument and bridge 
at the further end to earth. The potential difference between x and 
y will be zero, hence A’s instruments will not be affected, but B's 
will be in the ordinary way. If, however, B depresses his key at 
the same time the apparent resistance of the fourth arm will 
increase, owing to each E. M.F. opposing the other ; thus potential 
at х will be higher than at у, and potential at х higher than at y', 
and a current will flow in direction of the firm arrows—i.e., each 
instrument behaves as if affected by current from the further 
end alone. 

Second Case.—Let A send a +” current while B sends а – . 
These two currents tend to flow through the line in the same direc- 
tion, and the F.M. F. s of the batteries help one another, hence the 
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apparent resistance of the fourth arm will be decreased and currents 

ill flow through the instruments in the directions of the dotted 
arrows, for x will be at a lower potential than у, and у' at a lower 
potential than x’ (it will be recollected that B is sending a- 
current). This is exactly what would have happened if we had 
had two separate circuits. In cable work R R are replaced by 
artificial lines equal to the cable. 

The adjustable arms of the bridge can be replaced by condensers 
as in the Wheatstone's Bridge. This is the arrangement used by 
Messrs. Muirhead and Co. on the Eastern Company’s lines, The 
arrangement is shown in Fig. 27. 


Fia. 27. 
S R= Siphon recorder. А І, = Artificial line. C C--Condensers. K = Key. 8 C Sub- 


marine cable. R’=Rheostat of lohm coils for adjustment. C’=Adjustable 


condenser. 


Artificial Lines. — Ав stated before, a submarine cable is made up 
of distributed capacity and resistance ; this we can easily imitate 
by suitable employment of condensers and resistance coils. Fig. 28 


. 


Fia. 28. 


depicts such a line consisting of a series of condensers; опе plate 
of each is connected to a common wire forming the ** earth," the 
other plates are connected together by resistance coils. This is the 
conductor of the cable, which is thus made up of distributed capacity 
and resistance. In order to construct a perfect artificial line, this 
subdivision would have to be carried to an infinite extent. This 
has been effected in a most ingenious manner by Messrs. Muirhead 
and Taylor (see Fig. 29). One plate of each condenser is made of a 


ч 
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long strip of tinfoil, arranged as shown. 
ance, and, taken with the other plate, which is of the usual form, 
gives us the capacity. Fig. 30 fully explains its action. Strips of 
paper impregnated with plumbago have been used in place of the 
tinfoil because of the high specific resistance of plumbago, but there 
is difficulty in making good connections. 


XEM umm 
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In duplex work the artificial line should be as nearly as possible 
an exact reproduction of the realcable. If there happens to be 
a slight fault at any point in the real cable, the point correspondi 
in е artificial cable should be joined to earth through а high 
resistance. 


This рр the resist- 


Recent Proposals. 

The fact that a fault or leak in a long cable, by facilitating 
discharge, improves the definition between signals, and hence 
enables an increased speed of working, is generally accepted by 
electricians. The mathematical calculations of Mr. Oliver 
Heaviside prove that by proper leaks" along the cable, or by 
greatly diminishing the insulation resistance, a speed of trans- 
mission may be reached which is double the present speed. To 
attain this object the insulation resistance should be reduced to 


about one megohm per nautical mile. Mr. Oliver Heaviside has 
stated that there would be still enough current arriving at the 
distant end to work with, but in spite of his high authority, 
this is a point which is very much disputed. Working upon this 
basis, Prof. Silvanus Thompson has devised a new form of cable, 
which may be described briefly as follows (see Fig. 31): The 
cable has two copper cores, each insula by gutta-percha, 
There is no earth return. One core acts as the return to the 
other. At the receiving and sending stations are instruments 
connected up between the two cores. At positions 4. 3, { of 
the length from the end, a wire of greater resistance than the 
conductor is joined to the first core, and runs in the insulation 
for some 100 miles before being connected to the second core. 
This is known as a stretch. This fine wire is bound round with iron 
wire, which, owing to self-induction, increases the resistance of the 
leak. This leak is therefore of high resistance to the sudden 
impulse of the main current, but is not so to the gradually diminish- 
ing ** clinging " current which passes along and into the second core, 
where it mingles with the returning signal. Prof. Thompson states 
that the cost of manufacture of this new form of cable is only 30 
per cent. more than that of the ordinary cable, whereas the speed 
of transmission is four or five times as great. With five stretches 
it would be seven or eight times as great. 

So much for the theory; now for the practical testa. Mr. F. A. 
Taylor says, after having made some experiments with leaks dis- 
tributed at different points on an artificial cable, ‘‘ that the results 
did not warrant the assumption that any great increase of speed 
could be looked for without employment of а very much larger 
battery power than usual, the effecta of leaks being во to reduce the 
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potential that the received signals were relatively small" This 
statement embodies the results obtained by several other experi- 
menters, and these results must therefore at present be considered 
disappointing. Another objection to this form of cable is the 
extreme difficulty, if not impossibility, of localisation of a fault. But 
this must not be taken as condemning the principle, and we may 
have arrived at as the the germ of а very important development of 
submarine telegraphy. 

In conclusion we wish to acknowledge our indebtedness to Dr. 
Muirhead for the loan of the instruments exhibited, and to Mr. 
Edgar fora great deal of valuable information, and also to Prof. 
Ayrton for permission to exhibit the recorder slips illustrating the 
use of condensers and curbing. 


THE GLASGOW TELEPHONE INQUIRY. 


In accordance with instructions received from the Lords 
Commissioners of Her Majesty’s Treasury, Sheriff Jameson 
opened an Inquiry in the Burgh Court Hall on Tuesday into 
the alleged defects in the Glasgow Telephone Exchange ser- 
vice. Members of the public who desired to be present and 
give evidence, and were not called as witnesses by any of the 
parties interested, were invited to attend. The walls of the 
Court were hung with a plan of the Glasgow telephone 
system, and a plan of the Company’s service and Government 
trunk lines, while a table in front of the Bench was pretty 
well covered with telephone instruments and appliances. The 
National Telephone Company was represented by the Right 
Hon. J. B. Balfour, Q.C., M. P.; Mr. Charles Scott Dickson, 
Q.C., M.P. ; Mr. Alexander Asher, Q.C., M.P.; and Mr. John 
Wilson, advocate, instructed by Mr. William E. L. Gaine, 
general manager of the Company, and Mr. James Andrew. 
Mr. Salvesen, advocate, appeared for the Corporation of the 
City of Glasgow. The complainers, a committee of dissatisfied 
subscribers, were represented by Mr. Alex. Ure, Q.C., M.P., 
and Mr. R. T. Horne. The court room was well filled by 
members of the general public. 


TUESDAY, SEPTEMBER 28TH. 


The COMMISSIONER said that before entering on the inquiry there 
were a few general questions which he wished to put to the officials of the 
National Telephone Company. 

Mr. W. E. L. GAINE, the general manager of the Company, was then 
examined. He had been manager between five and six years. The Glasgow 
area was formed before he was appointed, but he thought it was in the 
early period of the ’80’s. The Telephone Company carried on business 
under a licence from the Postmaster-General, and that licence would 
expire on December 31, 1911. With regard to tbe area in the Glasgow 
district, the number of lines was 6,625. Broadly, the rate was £10, with 
an £8, 10s. subscription for each subsequent telephone, 
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Mr. DANE SINCLAIR, examined by the Commissioner, said he was 
engineer in Glasgow for seven or eight years, but he was now engineer-in- 
chief to the National Telephone Company. Of the 6,000 subscribers’ lines, 
roughly speaking, something under 1,000 were private lines, the remainder 
being exchange lines. When he joined, in 1881, there were about 400 sub- 
scribers in Glasgow. In addition to his communication wire each sub- 
scriber had the use of a call wire divided among a number of subscribers 
ranging from 30 to 60. An operator sat listening at the call wire all day. 
It was true that on а call wire two subscribers or three or four out of 50 
might wish to speak at the same time, and people could, if they wished, 
create confusion from that cause. But it was found in practice that while 
there were some people who liked to create confusion, the majority dealt 
with the matter in a bueiness way, and gave way to each other, and so the 
operator was allowed to take the calls in order and do the necessary work. 
The call-wire system had one point of advantage, which was that the sub- 
scriber could, of course, easily estimate the time which was taken in 
replying to him. 

By Mr. SALVESEN : There were 44 call offices in the city and suburbs. 

Mr. ANDREW KUFEKE, grain merchant, Hope-street, being examined 
by Mr. Ure, said he was a member of the Corn Trade Association. He had 
been a subscriber to the Telephone Company since the beginning, and paid 
£10 annually He had had occasion to make innumerable complaints 
about the non-efficiency of the service. In & general way he ed the 
whole system as a nuisance. The noises were so great that he could not 
make himself understood, and then there was the difficulty of getting con- 
nected. He believed the members of the Corn Trade Association had 
met and considered this question, and decided to support the Corporation 
of Glasgow in its application for a licence. He believed the Corporation 
would work the service cheaper and more efficiently than the Company. 

Cross-examined by Mr. ASHER: If the telephone has been a great con- 
venience, how is it à nuisance /—It is a nuisance to try to do business and 
be baulked by the rumbling of the instrument and being unable to get 
connected. 

You mean to say that there are occasional defects? — No, constant 
defects. Witness went on to say that he had continued to uae the tele- 
phone because he could not do without it. If he took the instrument off 
the loss would be greater ; there was a loss now. 

Do you think that the defect could be remedied by a double-wire under- 
ground system ?—I can only say that I have heard it said that the under- 
ground is the best system, and it is what I should think everyone who has 
a general, not a technical, knowledge of the subject would say. 

Suppose the Corporation had an independent system in Glasgow you are 
aware it would have no connection with the Company's subscribers in 
Glasgow ?—I heard it at a meeting the other day; I did not know it 
before. 

Would they not be a great inconvenience to you ?—Well, I certainly would 
prefer to have the whole affair in the hands of the Government, but next 
to that the Corporation would be the best. | 

Does that not point to the expediency of having the whole system in the 
hands of one concern?—Well, we could avoid that if the Corn Trade 
Association members said, No matter what other people do, we will all 
join the Corporation service." 

That is because you speak to a particular class ?—Yes ; I don't speak to 
the general public. 

It would be an inconvenience to those who have tospeak to the general pub- 
lic — Well, people generally are either in the iron trade, or the coal trade, or 
some other trade, and the general public does not concern them so much 
as their own trade. 

You would not like to have to subscribe to two systems in Glasgow !—I 
would rather have one, certainly. 

Mr. URE: You do not complain on the Company's printed form every 
time the telephone is deficient — We ceased complaining because we got 
disgusted. We gave it up aa a bad job. 

The COMMISSIONER : Has the noise or buzzing of which you have 
complained increased or diminished of late years !—It is as bad now as ever 
it was. 

Mr. JOHN MUIR PATON, partner of the firm of Messrs. Paton and 
Henry, shipowners and brokers, Oswald-street, said they managed 30 
steamers and had a large chartering business, They had been subscribers to 
the telephone for seven or eight years, during three of which they had had two 
instruments, only giving up the use of the second one about a year ago. 

Мг. URE: What have you to say about the telephone — We gave up 
the second telephone because we could not get the thing to work satisfac- 
torily. It was a regular nuisance. Life was not worth living with the 
worry and bother to which we were put. Had the service been efficient 
we would have retained the instrument. 

Witness then gave instances in which, when he and his partner knew 
that no one was using the telephone, the exchange had said that the wire 
was engaged. In reply to a complaint on the subject, the Company said 
that there was a fault in the instrument which caused this result ; but 
there was no improvement afterwards. A very serious complaint was that 
it was impossible to hold a private conversation on the telephone as it was 
worked now, because others were continually put on, and he had to ring 
off and send messengers to his clients. He had sometimes to wait an hour 
before getting connected. The delay was a frequent cause of complaint. 
He was in favour of a change in the telephonesystem. If the Corporation 
got а licence, the service could not be worse, however much better 1t might 
be. He could not do without his single telephone, even though it was 
occasionally a nuisance. When acting effectively, it wasa great convenience 
for his business. What he complained of was that it was so frequently 
ineffective. 

„The COMMISSIONER: Have you anytbing to say about the prices 
charged — We would take two instruments if the price was £5, but if the 
system was good we would have no objection to take another at £10. The 
price ia nof во important as а good service.. _. : °з 
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Mr. JOHN MACDOUGALL, secretary of the Corn Trade Association, 
being examined by Mr. Ure, said it was a voluntary association, embracing 
82 firms and 160 members. All the principal corn merchants were 
members. About 10 days ago the members of the executive held a 
meeting to consider the question of the telephone service. They were 
unanimous in expressing dissatisfaction with the present system, and were 
in favour of the Government taking the telephones into their own hands, 
as they had at present the trunk lines. Failing this, the Corporation was 
approved of. The executive consisted of 12 representative gentlemen, of 
whom eight were present at the meeting referred to. 

Mr. J. H. CARRUTHERS, senior partner of Messrs. J. H. Oarruthers 
and Co., Polmadie Iron Works, then gave evidence. 

Mr. ROBERT M'CALLUM, president of the House Factors of Glasgow, 
said that on Thursday, Sept. 9th, a meeting of the Council had been held, 
which had passed the following resolutions: “ (1) The council of the 
Association, while having no special means of knowing what are the defecta 
of the present telephone system over and above ordinary subecribers, are 
aware that there have been а considerable number of complaints as to the 
cost and efficiency of the present system ; (2) they are of opmion that in 


‚ the interests of the owners of property it would be an improvement if the 


wires were placed underground. A considerable amount of damage is done 
to roofs by men going on them constantly to attend to the posts and wires, 
and although the Telephone Company bore the cost of repairs where actual 
attachments exist, men are constantly passing along ; (3) if the wires are 
put under ground, they desire that they should be put under the street 
and not under the foot pavement; the pavement is maintained by the 
proprietor, and there is already too much breaking up of the pavement ; 
and (4) they express no opinion as to the best method of effecting a change, 
whether by the present company, a new company, or the Corporation.” 
The wires to his branch offices were often broken, and they lost the use of 
the telephone for over a week. 

Prof. MURDOCH CAMERON said he had been a subscriber for eight 
or ten years, and that he had had cause of complaint during all that period. 
Sometimes his instrument would not go for a week at a time. 

Mr, URE: Have you frequently been interrupted by other persons’ 
conversations ?—Yes ; I could get a quotation for soap, pig iron, and many 
other things. 

Mr. DAVID CLARKSON, grain merchant, partner of Messrs. Peterson 
and Co., Waterloo-street, said they were original subscribers, They had 
three instruments, for which they paid £17. 2s. The system was altogether 
inefficient. They were so disgusted that they had asked the Company to 
take away the instruments. Matters were getting worse. His view was 
that one cause of defect was that the operators were overworked. If the 
system were efficient he would not grudge the price which he paid. 

Mr. JAMES FORSYTH, managing cashier, the United Operative Baking 
Society (Limited), M’Neil-street, examined by Mr. Ure, said that they had 
been subscribers for ten years. They had two exchange wires snd four 
private wires, for which £a. 178. was paid. The service was very bad. 
Out of the five wires, four had been useless since the 25га inst. 

Mr. ALEXANDER RUTHERFORD, accountant, Queen-street, secre- 
tary of the Glasgow and West of Scotland Guardian Society for the 
Protection of Trade, said that а committee of the directors had appointed 
himself and another gentleman to give evidence. 'They were agreed that 
the telephone system required very great improvement, as it was defective 
and ineffective. 

The COMMISSIONER : You say that the Corporation held out a full, 
good and efficient service for £5. How have they held that out ?—I 
received, amongst others, a circular from the town clerk, Sir James 
Marwick, and also & card asking me to say whether, in the event of the 
Corporation obtaining a licence and giving an efficient service, I would be 
disposed to support them, and I said I would, because I think it would be 
a good thing for the city. 

And it was £5 a year that you were to subscribe ?—I will not commit 
myself, but I will produce the circular. 

The inquiry was then adjourned until the next day. 


BOOKS RECEIVED. 
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(London: Whittaker and Co.) 

‘* Deductive Physics." By Frederick J. Rogers. (Ithioa, N.Y. : 
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Lectures on Physiology.” First Series on Animal Electricity. 
By Augustus D. Waller, F.R.S. (London: Longmans, Green and 
Co.) Price 5s. 

** Record of Transactions of the Institution of Junior Engineers," 
Vol. VI. Edited by W. T. Dunn. (London: Published by the 
Institution, 47, Fentiman-road.) 
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Manufacture of Phosphorus at Niagara Falls.—The latest. 
addition to the rapidly growing colony of factories and 
chemical works in the vicinity of the power canal and 
tunnel at Echota, near Niagara Falls, is the works for the 
manufacture of phosphorus by the Albright process. These. 
works, which will at present require about 800 B. p., hav 
recently been put in operation. 
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CARBONS FOR ELECTRICAL PURPOSES.—A work will shortly be published 
dealing fully with the manufacture of carbons for all electrical 
purposes. The book will illustrate the machinery and apparatus used 
in carbon manufacture in America and on the Continent, and will 
give the latest information upon this important subject. 

ELECTROMAGNETIC THEORY, VOL. IL—By OLIVER HkavisipE. The 
second volume of this important work is in an advanced stage and 
will be ready shortly. 

THE ELECTRIC ARO.—By Mre. Ayrton. This work will shortly be 
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research. 

WIREMAN’S POCKET-BOOK AND CALENDAR.—‘ The Electrician” Com- 
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SUBURBAN ELECTRIC RAILWAYS. 


The article which we publish this week from the pen of Mr. 
S. Н. Suonr, of Cleveland, on ‘ Electricity as a Motive Power 
on Elevated Railways,” taken as a whole, is an able plea for 
the substitution of electric in place of steam traction on the 
elevated railways of New York and Brooklyn, but there are 
numerous details in it which forma mass of useful and interest- 
ing information that must appeal to a far wider circle than is 
formed by those who are directly interested in the special kind of 
rapid transit provided for the busy city on Manhattan Island 
or the sister city across East River. With the local character 
of the article we need not now concern ourselves; there 
is nothing in British suburban railway practice that furnishes 
an exact parallel with the case with which Mr. Snonr deals. 
No doubt a considerable part of the main argument might be 
directed with as much force in favour of electric traction on 
our underground and suburban surface railways as on behalf 
of the Manhattan Elevated Railway; but, for all that, the 


New York system of girder-built steam railways is essentially 


and exclusively American, and the arguments in favour of 
electric traction on that system are even more powerful than, 
while being somewhat different from, the plea which might be 
advanced in favour of the conversion of the Metropolitan 
Railway, or, say, the South-Eastern suburban service. 

But though the problem of suburban and inter- urban 
electric railways in this country differs in many respects from 
the corresponding problem to be faced by American engineers 
on their own soil, there are many conditions and many details 
that are common to both; and it is with these that in many 
parts of his article Mr. Ввовт deals with а perspicuity and 
evident acquaintance with practical requirements that cannot 
fail to command the world-wide attention of electrical 
engineers. The time is probably not far distant when 
a considerable part of our suburban railway traffic will be 
effected by electric motors instead of by noisy, smoky and 
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to the sise of their Advertisement. Additional entries are made at a eee 
blisher.” Bold Type entries or additional matter can be arranged for wi 


Advertisers are entitled to entries In this List free of charge 
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Dennis (W. F.) and Oo, 28, Billiter-street, London, B. 00... 21 
or Мааша. elten & Guillesume 
Levi (J.) & Go., 97, Ha ton garden, London, E.O. ——————— V 
Agents for Jules азрак Paris. 
Quicke, Q. F., E „London, B. O0. 22 


Agent for Messrs. Connolly Bros. 
Co., 59, Queen a-street, London, B.C ............... 14 
ents for Constantia Incandescent Lam 


Venner and Billar, 10, cun diera Westminster, London, B. W.. :ꝗ v. 15 
Agents for Chamberlain and Hookham and for Nalder and Hilton. 
Wilhelm aad Co.,11 & 13, 1 -bldgs, Aldersgate-s Doston, ко. 2 


Agents for '' T ntLamps, and Messrs. W. Kücke & 
ACCUMULATORS. (See also e | 
Berks-Renger, Belabanya, Hungary ............................ ...-..... 14 
Chloride E esl Storage Syndicate, ,89, Victoria-street, London, S. W. 11 
„D. P.“ Battery , Victoria-st., Lond on, 8.W. ; and Old Charlton, Kent.. 5 


Edison aan oe, o United Electric Light Oompany, Ediswan-buildings, 86-87, 
Queen-street, London, E. O., and Branches 
Electrical Power Stor. Co., 4, Great hehe neg гова. ‚Е. 125 8 Millwall,E i 


Siemens Co., 12, Queen Anne’ agate LR. S. W.; 4 тоого, Kent. 
Tudor Aeoumalators (A. B. — ? 5 . Manchester . 
g pper-stree ng on puse 
ALTERNATORS. 
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General Electric Co., 69 
Johnson & Phillips 145 alen. Old Broad-st., London ; & Chari 
Slemens Bros. & 0511 
A&MMETERS. 
Edison and Swan United Electric Light Company, — 2007, 
llo в-вігові, Lo ndon, E.C., and Branches Д ДАЖДДДАДЕЕХХАДЕАДЕХЕХДХЕДЈ 
- lott Brothers mr, St. Martin's-lane, Doudou, W.C. 
Vignol es, Woodfield Works, Harrow-rd., London, W. 21 
General Elect Co., 69, 71 & 88, Queen Victoria-st, London, E G., & Salford 23 
Hodges and Todd, ver wr im London, N.W. ................ 16 
Johnson & Phillipe 14, 14 Union Old Broad-st.,London ; & Charlton, Kent 1, 15 
Медер Bro a and Со. 110 Red Lion-street, Clerkenwell, London, E. C. 18 


C. 2668 € 6 62 N as aa 


Garden; and Saffron Hill, London, E. 
Pitkin, аА 2, hed Lie Linn-etres t, Gerken wall. London, Е.С: .. эө өөө өө жөө ө 
Jales, Paris. a ol Levi (J.) & Co., 97, Hatton-garden, 
London М 55 17 
Kunst (i. M .) & Oo., 118-120, Oharing Oross-d., London, W.O 18 
Siemens Co., 13, Queen Anne’ s-gate, London, 8. W. 4 Wool wich, Reni 6 


ANTI-FOULING MO ӨН 
Indestructible Pain compan ‚ 27, Cannon-street, London, I. Oo. 8 
Kirkaldy ,(J.) and Sone, onion Works, Garford-street, London, Е. „ 83 
ARMATURE OTAMPINGS. 
Globe Electrical Co., White Post-lane, Victoria-park, London, N. E. 2 
ASBESTOS. 


United Asbestos Company, Dook House, Billiter-street, London, Е.О. === 13 


АЧОТІОМЕЕЕВ AND VALUERO ( 
+ ка» 49 Queen Victoria 


ВАТТ 
Chloride Electrical жоме Зув Syndicate, 89 Victoria-street, London, 8.W....... 11 
4 D. P. "Battery Co. st,, London, S. W.; and Old Chariton, Kent.. 5 
Bdisen and Swan United tod Eleotris ht Company, Ediswan-buildings, 86-87, 


echanical).— Wheatley Kirk, Price, 


t. London, . C., and Manchester ...... 19 


BATTERIES—Continued. ` 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; 
Johnson and Phillips,14, Union-c$. Old Broad-at., London; & бані 
8-120, Charing Cross-road, London, W. CC.. 
12. Queen Anne's-gate, London, S. W. .4 Woalwick, Kea 6 
one Bearings Co., 1, Delahay-street, London, S. W. 8 
Hendry, J., 252, Msin-street, Bridgeton, Glasgow. J КСТАТИ: > 
BOILERS. " ^ itii йе 
Davey, Paxman & Co. N noator i and 78, Queen Victoria-st., London, R.O. 23 
Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
'S.W. Works: Erith, Kent п... оон -coscecessceseresoeses 
Robey & 32 Vos, Works, Lincoln; and 97, Queen Victoria-atreet, E.C..... 4 
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оор & пима 14, Union-ct.. Old Broad-st., London; & Chariton,Kent 1, К 
e монш) апа апа Bon, Vulcan Works, Johnstone, Scotland. „ 


OABLE e e®eseeeeeaee eds 6 „ 6 6 „ 66 „% 6 6 „ „ 66 66666 о „%%% ьо ово » ои 
CABLE рр. 
British Insulated Wire Co., Prestoouÿõ o 
Callender's Cable and Construction Qo., 90, Cannon-street, London, £.C.; 
and Erith Marshes, Ken . 
Connolly Brothers Blackley, Manchester Agent © o: F ‘Quicke; 14, eae 
bury-pavement, don, E.C 27 


) 

Elliott Brothers, 101, St. Martin’ 8-láhe, Charing Cross, London, W.C..... T 
ents: W. F. Dennis & Co. 38. Biltiter-st., B.C. 1 

Fowler. Waring Cables Со „10, Fenchursh-st., London, kg & N.W Woolwich 12 
General Electric Co.,69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford.. 
Glover (W. T.) & Co., Salford, Manchester; and 89. Victoria-st., London, 8.W. 310 
Henley's(W. T.) Tel. Works Oo. N. Martin's-lane,Lond., E. C.; and N.Woolwich 1 
J Olson and Phillips,14,Union-ct. ,OldBroad-st.,London j Å Charlton, Kent in 15 
London Electric Wire Co., Playhouse- d ,Golden-lane, London, Е. с 4 
Salmony (Н. M.) and Co., 118 & 120, C ring Cross- road, London, W. С 1 18 
Siemens Bros, and Co., 13, Queen нх Gate, London; ‘and Woo MA 6 
воин F des Cables Electriques, CortaillcdySwitcorland ” e È 


elegraph Manufacturing Co., Helaby, near Warrington; and 11, Queen 
771010 atreet, London, E. C.] and Liverpool. ] 
CARBONS. 
Btockie-Pell Arc Lamp, 97, Queen Victoria-street, London, Е.О. .... il 
Brush Electrica Mpeg res 


Co, 49, Queen Victoria-street, London KO. 81 
buildings rn, 
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bes 80 
‚69, 71 5 — яі. London, Е. C.; & Salford.. 3i 


W. C. 

рта Bros. and Co., 13, Queen Anne's-gate, London; and Woolwich, Keat Г 

Edison and Swan United Electric Light Oompany, Ediswan-buildings, 86-87, 
Queen-street, London, E.C., and Branches 
General ElectricCo., 69, 71 & 88, Queen Victoria-st., London E.O; &Balford.. 33 
Harris(J. F. and G.),58-60, Wilson-street, Finsbary, London, Е . 
OEMENT.—Ilouse's Electric Cement Company, Liverpool .................... 2 
CHEMICALS, 
DONE. а Oo., 1 and 9, Artillery-lane Bishopsgate-street Without, E. O. 10 


General Electric Co., 69 11485 Queen Victoria-st., London, E. 'C.; &Balford.. 2 
14,Union-ct., Old Broad-st., London; & Chariton, Kent 1,15 
Laurenoe, Boott and C. Co., Gothic "Works, Norwich. ... ————ͥ( — g 


Queen- street, London, E.C., and Branchen 80 
Electrical Power Stor. Co., 4, Great Winchester-st., Lond., E. G.; & Millwall, E, 38 
ADDRESSES. 

JULIUS SAX & OO. Ltd. Electrical Engineers and 
ELECTRIC LIGHT CONTRACTORS, EAGLE WORKS, COLD- 
HARBOUR LANE, CAMBERWELL, 8. E. 

Established 1855. 
ialities—Eleotrio Bells, Burglar Alarms, Fire Watchmen's 
ора and Fire Indicators combined, Water Ga ied iard Tomo’ 


Eleotrio Vanes, Li prd. Conduotors, Speaking 
y eee rioal al Testing” elegraph Instrumente, Electrical ке 
р 


paratus. 
Automatio Call Bells for Fire Stations, &o., fixed " B ne under the 
control of the Metropolitan of 
Cell Calls for Police Stations, Prisons, &o., as гау е апа айо һу 
Н.М. Home Office. Contractors to Н.М. Post Office and War o. 
Electric 182008: ошон and Public, Estimates Free on Application. 


Prize awarded. 
Telephone No. Telegraphic Address: d London.” 


short notice. 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The "INDIAN AND EASTERN ENGINEER" contains the latest and most 
а оноп on all subjects connected with Engineering enterprise in 
n 
Correspondence invited on any subject «аа сау be of interest to the profession. 
RATE OF SUBSCRIPTION (payable vance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage): = 


E ра AE Maps =: n d icy | ENGLISH ВАТ Yearly .. 40s 
» Canning St. ALCOTTA. 
FLONDON OFFICE: : 28, Viotoria Street, Westminster, 8. W. 


INDIGESTION, WIND, BILE, NAUSEA 


(= DYSPEPSIA + DEPRESSION - APPETITE x LASSITUDE). 


HALLOWEEN. 


A PURE AND HARMLESS CORDIAL, AND A SPLENDID PICK-ME-UP 
4 BOON TO JADED WORKERS AND THINKERS. 


Of all Chemists, in Bottles, 1s. 14d., 2s. 9d., and 4s. 6d.; or of the 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, E. 
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If You Want do Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY. 
SEND SIX STAMPS FOR 


68.69.70 & 71 | 
MONTHLY MACHINERY REGISTER, CHISWELL S? LONDONEC| 


Newport, Mon., 
THE BEST MEDIUM. 
The Largest Stock of Miscellaneous Machinery In the 
Kingdom, Ready for Prompt Delivery. 
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CONDENSING PLANT, PAGE | ELEOTRIO LIGHT OONTRAOTORGS —Continued. PAGR 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, Laing, Wharton and Down, 82a, New Bond-street, London, W..... . 94 
Works: Erith, Kenner ne. 88 Laurence, Scott and Oo., Gothic Works. Norwich = = = = = —-—-- B 
Palsometer Engineering Co., Nine Elms Iron Works, London, 8.W. ..... can СФ Sax (Julius) and Qo MS Works, Coldharbour-lane Camberwell, BE. .. T r 
ORUOIBLES, PLU Siemens Bros. & Co., 12, Queen Anne'r-gate, London, B. W.; & Woolwich, Kent 
Doulton and Co., Lambeth Pottery, London, l.. 98 | ELEOTRIO MINE EXPLODERS. 
OUT-OUTS. Siemens Bros. & Co., 12, . London, S. W.; & Woolwich, Kent 6 
Dorman and Smith, Manchester; and 94, Charing Oross-road, London, W.O. 25 | ELEOTRIO MINING MAOHINERY. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86. 9n Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
Queen-street, London, E.C., and Branches ......... 222 30 S. W. Works: Erith, Ken. 88 
General Electric Co., 69, 71 а £8,QueenVictoris-st , London, f. di & Salford.. 28 Edison & Swan United Electric Light Company, Ediswan-buildings, 86-87, | 
Laurence, Scott and Co., Gothic Works, Norwich ...................... 8 Queer-street, London, E. C., and Branche 30 
Salmony (Н. M.) & Co., 118 & 120, Charing Cross-rd., London, W.O. . 18 General в Co., 69, 71 & 88, Queen Viotoria-st., London, H. C., & Salford, 
DIGINFECTANTS. ELEOTRIO TRAMWAY 'SUPPLIES, 
Sanitas Co., Three Colts Lane, Bethnal Green, London, = = = = = = ==» 80 Blackwell, R., 89, Victoria-street, Westminster, London, S.W. —....—.... 15 
DYNAMO BRUSHES. ENGINEERS and CONTRACTORS 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, Blackwell, R., 89, Victoria-streot, Westminster, London, 8.W.............. 15 
Queen-street, London, E. O., and Branches. 80 Brush Electrical R Engineering Co., 49, Queen V Victoria-street, London, E. O. 81 
General Electrio Co., 69,71 & Ij Queen Victoris-st. „London, E. O.; & Salford.. 28 berlain and Hookham, New Bartholomew- street, Birmingham essen 15 
DYNAMO MANUFACTURERS. Chloride Electrical томо Syndicate, 89, Victoria-street, London, 8.W.. 11 
Brush Electrica] En Мы ы Со. ,49, Queen Victoria-street, London, Е.С... 81 Clarke Chapman # СО & Со . 50, Fenchurch- st. London, E.O, 10 
Chamberlain & Hookham, New Bartholomew-street, Birmingham 15 | Connolly Bros., Blac kley Manchester. London Agent: О, F, Quicke, 72 
Clarke, Chapman and Co. ,Gateshead-on-Tyne; and 50, Fenchurch-st. „London 10 Finsbury- pa vement, б, ооо ооо ооо вооон өөө Tm 92 
Crompton & Co., Mansion House-buildings, London, E.C.; and Chelmsford 22, 81 Crompton & Co., Mansion House-buildings, London, E.C., and Chelmsford. 22, 81 
Crypto Works Co., 29, Clerkenwell-road, London, R WOW. 17 Davy Electrical Construction Co., Horsell-road Works, Ronald's-road, High- 
n, Anderson & Goolden, Broad Sanctuary-c ambers, Broad Sanctuary, bury, N. ; and 15, Victoria- street, Westminster, S. W.... se 
S. W. Works: Erith, Kenne sem sesosossso.o 88 Easton, Anderson 4 Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
Edison and Swan United Electric Light оправу, Ediswan-buildings, eG S. W. Works: Erith, JJ INI ЧИРЕК оар) T 
Queen- street, London, E. C., and Branches ............................. 80 MW гот Stor. Oo., 4, Gt, Winchester-st.,London, n. C.; & Millwall, RE. 88 
General Electrio Со.,69, 71 & &8, Queen Victoria. st., London, E. O.; &Salford.. 23 XOT .WorksCo.,27,Martin's-Ine,Cennon-st,London,&N,Woolwioch 1. 
Holmes (J. H.) and Co., Newoastle-on-Tyne; and 17, Soho-square, London, W. 4 ааа nen ips, 14,Union-ct, Old Broad-st ордо О; & . 1, 15 
Johnson & Phillips, 14. Union-ct., Old Broad-st.,London ; & Charlton, Kent 1, 15 Laurence, Scott and Co., Gothic Works, Norwich e „ 8 
Laurence, Co., Gothic Works, Norwich ........ 8 - Mavor and Coulson, 47, King-street, Mile End, Glasgow ......... coccece 8 
Siemens Bros, & Co., 13, Queen Anne s-gate, London, 8B. W.; & Woolwich, Kent 6 Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E. G. 18 
EBONITE AND VULCANITE. Pulsometer кде ng Co,, Nine Elms Iron Works, London, S. W. 2 
Harburg India Rubber C.Co.,F. Winter,188, London Wall, Wood-st., London 2 Вах (Julius) Co., Eagle Works, Coldharbour-lane, Camberwell, 8 B. А M 
Moseley (D.) and Sons, Chapel Field Works, Ardwiok „Manchester. cama. b Siemens Bros. & Co., 12, Queen Anne's-gate London fl. W.; & Woolwich, Kent 9. 
aee d 80 an United Electric Light Co Edi buildi 88-37, ENGINES. o, 1 Engineering Co., 49, Queen Victoria-street, London, E.O. 81 
mand Swan e m swan-buil s oa e o., 49, n » London, көю 
Queen-street, London, E.C., and Branches má „ . vase 80 Bumsted and Chandler, Cannock Chase Engine Works, Hednesford, Staffs.|.. 17. 
General 6 Co. ‚69, 71488, QueenVictoria-st. London, R. 'O.; & Salford... 98 ык Chapman & Co. Gateshead-on-Tyne ; & 50, Fenchurch-st., London 10 
Telegraph Manu.actaring Co., Helsby, near Warrington ; and 11, Queen Orosaley Bros., Tei and 10, St. Bride-st,London,E.O... 29 
„London, E. C., and Liv. e. idecessadas ama Am T Era e Ч Davey, Co., Co Xclohester and 78, Queen Viotoria-st., London, Е.О. 22 
Western Electric Co., 79, ~Coleman-strect, ndon B. CO. 2 16 Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
ELECTRIO ORANES. 8.W. Works: Erith, Kent.. ½—.vr 88 
Chamberlain & Hookham, New Bartholomew-street, Birmingham ......... 15 Ransomes, Sims & Jefferies, I pda wich; and 9, Gracechurch-st., London, Е.О. 98 
ELEOTRIO QAS LIGHTERS. Robey and сола зоре Works, coln ; and 79, Queen Victoria-st., B.O. == 4 
Edison and Swan United Electric Light Company, Ediswan-buildings, PN ENGINE, PACKIN . 
Queen- 3 B. O., and Branohes 0 и ше в Oom mpany, Dock House, Billiter-street, London, Е.О. = — 18 
69 & 71, QueenVictoria-st London, ii. O; & Salferd 4225. 28 EXPAN! N OHEETING AND RINGS. à 
EL LIT онт P GONTRÁGT ORS, United Asbestos Company, Dook House, Billiter-street ,London, I. O. . 18 
| сасе Mansion Hos Sigo Laat опао p Chelnisford . 31 8 4 Sons, Chapel Field Works, Ard wick, Manchester 
9 0 ouse- 9 h 65 an . 99.8 an ons, OF. em аю qm em e 
Monson aad) Ohiswell-stroet, London, E.O. . 
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Borman and Smith, Salford, Manchester; and London and Gi . 
Edison and Swan United Electric Light Company, Ediswan Buildings, 86-97, 

Queen-stroet, London, E. C., and Branches . 80 
Evershed and Vignoles, Woodfield Works, Harrow-rd., London, W......... 8 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C.,@Salford. 28 
Jobnson & Phillips, 14, Union-ot., Old Broad-st., London; & Charlton, Kent. . 1,15 
Laing, Wharton and Down, 82a, New Bond-st., London, W . 224 
Salmony (Н. M.) and Co., 118-120, Charing Cross-road, London, W.C......... 18 
T ph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
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GAS LIGHTERS (ELECTRIC). 
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GLOBES AND SHADES. 
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Dorman and Smith, Manchester; and London and Glasgow ......—......— 25 
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36-37, Queen-street. London, Е.С. Branohennnnns 350 
Kvered and Co., 37-85, Drury-lane, London, W. C.; and Birmingham...... 8 
General Electric Co., 69, 71 & 83, Queen Victoria-st., London, B. C., & salford 23 


Jobnsonand Phillips,14, Union- e., Old Broad-st, London; & Chariton Kent 1, 1 
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Harburg India Rubber C. Co. (Р. Winter).188, London Wall, Wood-st , Е.С. 
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Johnson & Phillips,14. Union-ct. ,Old Broad-st., London; & Chariton. Kent 1, 
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HOLDEN-D’ARSONVAL 


GALVANOMETER 


As supplied in considerabie 
numbers to the 
UNIVERSITY COLLEGE, 

GOWER STREET, 
where they have given the 
utmost satisfaction. 

Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


—— 


Sensitive. 
Portable. 
Dead Beat. 
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UINAI"FPECTID BY VIBRATION. 


&в о о. £5 0 о. £4 0 о. 


J. PITKIN, sae нини, e 


THE ELECTRICAL DEVELOPMENT AND FINANCE 
CORPORATION, LIMITED. 


CAPITAL = = £500,000. 
CHAIRMAN.—His Grace the DUKE OF NEWCASTLE. 
CONSULTING ENGINEER.—F. H. MEDHURST, B. Sc., M. I. E. E. 


30, Victoria Street, Westminster, S. W. 


Telegraphic Address : '' UNIPOLAR LONDON.” Telephone No. 8419. 


The objects of the Corporation are the development rag financing of 
approved Electrica! and Industrial Undertakings of all kin 
All communications should be sent to the 1 ‘at the above 


THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


Subsoribed Capital, £375,000. 
Boilers and Engines Insured and Inspected. 


Empioyers Insured against Claims under The Employers’ 
Liability Act." 
Third Party Fidelity and Guarantee Insurance. 
Joint Policies issued. Individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision. 


J. Е. L. CROSLAND, M. Inst. C. E., M. I. M. E., Chief Engineer. 
EDWARD HADFIELD, Secretary. 
Application for Agencies Invited. 


POCKET 
ACCUMULATORS. 


ELECTRIC ELECTRIC 
BICYCLE, and JEWELLERY, 

CARRIAGE BUTTONHOLE and 
LAMPS. HAND LAMPS. 


ARCHIBALD J. WRICHT, 


MANUFACTURER, 


318, Upper St., Islington, London, K 
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GILBERT GILKES & 697... KENDAL. 
D. H. BONNELLA & SON. 


IVORY, BONE, HORN & теа TURNERS. 
Manufacturers of 


BELL PUSHES, INDICATORS, BELLS, SWITCH BLOCKS. 


NAME AND ADDRESS TABLETS. “Х " RAY APPARATUS. 
ENCANDESCENT LAMPS. FLAME LAMPS a Speciality. — 
Electric Light, Bell and Telephone Fittings of Every Description. 
58, MORTIMER ST., LONDON, W. 
Steam Works: 42 & 43, KIRBY STREET, HATTON GARDEN, 


Price IS., post free IS. За. 


Annual Subscription, 12s. Gd. post free, abroad ids. 


“THE ENGINEERING MAGAZINE: " 


An American Monthly Periodical, having an extensive sale and containing popularly-written critical articles on Electrical Engineering and Social 
Subjects by leading writers. 


Tug ENarNEERING MAOAZIxE is profusely illustrated and forms a handsome six-monthly volume. A complete Index to the Contents of the 
Magazine from the Commencement will be forwarded post free on request. 


European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN” PRINTING & PUBLISHING co., Ltd., 
SALISBURY COUB?, FLEE STREET, LONDON: ED. G. 


xxviil, . -THE ELECTRICIAN, OCTOBER 1, 1897. 
READY IN A FEW DAYS. 


THE BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH, 1896-1. 


BEING a CAREFOLLY and ACCURATELY COMPILED READY REFERENCE INDEX to the LITERATURE on the SUBJECT of RONTGEN or X-RAYS. 
With an Introduction to the Subject and a Chapter, Practical Hints, on X-Ray Work by 
OHARLES E. S. PHILLIPS. 


It is intended, if sufficient support be received, to publish this important Bibliography annually. In all cases where a distinct advance is made by 
British or Foreign investigators into the Science and Applications of Radiography, a brief Digest is given to help the reader to form an opinion as to 
the ground covered by that work, and so to reduce the labour of research to a minimum. 

„The book will be indispensable for the Reference Library, Public Libraries, Colleges, Technical Schools, the Laboratory, and to all whose business 
or pleasure necessitates an up-to-date acquaintance with the progress of this branch of Physical Science. 


Price Ss. ва. nett, post free Зв. эа. ; abroad As. 
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STANDARD LAMP, 100 or 110 volts, FULL SIZE. 


THE EDISON & SWAN UNITED 
ELECTRIC LIGHT GO., LTD., 


AND 


Cheapest 


IN THE END. 


Шепа Offices, Warehouses nnd Showrooms: 


EDISWAN BUILDINGS, QUEEN ST., LONDON, E.C. 
Also 53, PARLIAMENT ST., WESTMINSTER, S.W. 
Branches and Agencies throughout the World. 
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HORSELL ROAD WORKS, 
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ponderous steam locomotives; and, while we scarcely think 
that the system advocated by Mr. Snort will be adopted 
in its entirety in this class of railway service, we believe 
that the system that will be found most suitable will not 
differ from it in many essential points. Speaking broadly, 
Mr. бновт recommends a service of motor cars, or of short 
trains running at intervals so frequent that a regular 
schedule would not be necessary, thus practically giving 
a high-speed tramcar service on the railways; and he 
further suggests that in times of excessive traffic a number 
of the ordinary service trains should be compounded into 
& more capacious train, the motors of the several motor- 
cars coupled together being controlled conjointly from one 
switch gear in the front of the train. It is worthy of remark 
that almost at the same time that Mr. бновт makes this latter 
suggestion Mr. F. J. Spracuse has published particulars of 
his multiple unit system of railway traction, which has 
for its object precisely the method of working recommended 
by Mr. Snonr, viz., that while the train as a whole should be 
controlled from one point, each car composing the train should 
be capable of ‘Banning as an independent motor car. The 
plan proposed by Mr. Spraaue is to provide the train with a 
mechanism by means of which all the series-parallel controllers 
on the cars composing the train may be moved in synchronism, 
a method that would appear to require rather complicated 
gear in order to carry it out. An obvious advantage in the 
system advocated by these two American engineers is that 
it would. greatly facilitate the running of successive portions of 
a main train on to successive branch lines, since any section 
when detached from the main train would be quite ready to 
proceed by itself. 

Turning now to some of the details of Mr. Suort’s scheme, 
we may notice, firstly, that he recommends that the two 
motors of a double-bogey car should be placed on only one 
bogey, instead of having one motor and one idle axle on each 
bogey, as is commonly done in street-railway practice. His 
reason for this departure from the usual custom is not alto- 
gether convincing, the sole purpose in placing both motors on 
the same truck seemingly being to facilitate repairs, as both 
motors could then be removed by replacing only one of the 
bogeys. If the cars are always run in one direction, the motors 
being placed in the forward truck, there is not much objection 
to the practice, though even then the fact that only about 
half the total weight can be utilised for adhesion does not 
recommend it; but where the motor tryck must sometimes 
take the rear position, it would seem scarcely worth while to 
run the risk of derailment at high speeds, facing points or 
curves, in order to obtain extra facility in repairing both 
motors at the same time; for, after all, it is not often that 
‚ both motors break down together. So far as the distribution 
`of two motors on a double-bogey car is concerned, we should 
ourselves be inclined to place one motor on, or gear it to, each 
of the two inner axles of the two trucks. When both bogeys 
carry motors a much higher proportion of the total weight 
can be used for adhesion; and the advantage of having the 
motors on the inner axles is that the front drivers then have a 
pair of idle wheels in front of them to clean the track and 
enable the drivers to get a better grip of the rails. 

We quite agree with Mr. Suorr that for railways of the 
class under consideration the third-rail system, with the 
conductor rail beside the track, is the most suitable method of 
conveying current to the cars. Wherever trains run over 
an exclusive track, upon which the general public is not 
permitted to walk, the personal dangers attending the use of 
the third rail would appear to be inconsiderable; though so 
long as this conductor is exposed it must constitute a risk to 


employees engaged upon the line. In American electric elevated 
railways the third rail is invariably placed beside the track and 
not between the wheel rails, though it is sometimes put on the 
inner side and sometimes on the outer; while in the single 
instance of an elevated electric railway in this country—that 
at Liverpool—the conductor rail is placed between the ordinary 
rails, and the same practice has been adopted on the City and 


South London underground railway. In every case, however, 
‘the conductor is exposed at its upper surface and on both sides. 


We are inclined to favour the American practice of putting 
the conductor rail outside the track, as it gives more room 
for the motors and enables a smaller wheel to be used with 
a motor of considerable size, besides which, it facilitates 
inspection and replacement of the collector shoes on the cars. 
But it seems to us that, in whichever position the third rail 
may be put, it should be so protected that it would be impos- 
sible for anyone to obtain a shock by accidentally touching it. 
Surely it is not essential that the collector shoes touch the 
upper surface of the rail? It would certainly appear to be 
within the bounds of practical possibility to design a protected 
rail, with its upper and side surfaces covered by an insulated 
hood, and with only the lower surface exposed to the shoes, 
the latter being so disposed that they would glide along in 
contact with that under surface. 


ELECTRICITY AS A MOTIVE POWER ON 
ELEVATED RAILWAYS. 
BY 8. H. SHORT. 


The elevated railways of New York, Brooklyn and Chicago 
were built to satisfy a crying demand for rapid transit from 
the business centres to the suburban districts of these great 
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cities. So long as they had for their only competitor the slow 
moving horse car they were considered a great convenience, 
notwithstanding that one was obliged to walk from one to 
three blocks and climb a difficult flight of stairs to reach these 
rapidly-moving trains. Since the “trolley car" has come 
into general use, people have been educated to а still more 
rapid rate of travel, and where the trolley car parallels the 
elevated railroad, as in Brooklyn and Chicago, the frequent, 
speedy and accessible surface car is by far the more popular. 
In New York, however, the 'elevated railways still enjoy a 
very large traffic, because the electric cars do not parallel 
their lines, nor are the facilities for transportation yet suffi- 
cient for the enormous masses to be moved back and forth 
in that city. However, the surface lines are soon io be 
equipped electrically, and their carrying capacity thereby 
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enormously increased to the detriment of the elevated 
railway travel. In order to retain their traffic it will be 
necessary for the elevated railways to move their trains 
more frequently, and at a much greater rate of speed, to com- 
pensate the travelling public for being obliged to walk some 
distance and climb those disagreeable stairs. It would add 
greatly to the travel on these roads were some plan devised 
for mechanically lifting passengers to the elevated stations. 
The elevated roads are all built on the same general plan, 
the structure being provided with double track throughout the 
entire length, with stations about one-third of & mile apart. 
The grades are slight, and the curves of not less than 90ft. 
radius. The structure is made to safely carry the standard 
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elevated train, i.e., five passenger coaches, each 48ft. in length, 
weighing, when loaded with 75 passengers, 20 tons, drawn by 
а locomotive weighing 284 tons, making a total of 1294 tons 
for the complete train. 

The locomotives are constructed so that 65 per cent. of 
their weight, or 15] tons, are upon their drivers, giving an 
adhesion, and therefore a maximum horizontal effort for 
accelerating the train of 7,650lb. This effort is utilised for 
accelerating the train for 50 or GOsec., and a speed of 20 to 
25 miles per hour is attained, while a maximum of 300 н.р. is 
developed by the locomotive. The brakes are then applied 
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20 per cent. of the total operating expenses of these roads, the 
fuel consumption being about 7lb. to 8lb. of coal per horse- 
power per hour. 

With good compound condensing engines, driving electric 
generators at a station, the coal consumption is reduced to 
about one-third of that amount. | 
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Were steam locomotives discarded it would be possible to 
replace the high-priced skilled labour necessary for their 
operation by ordinary trustworthy men who are not skilled 
mechanics, whose rate of wages is about one-half that of a 
locomotive engineer, and only one man would be necessary to 
operate the electrical-propelling mechanism. We believe the 
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with a negative acceleration and the train is brought to a 
standstill at the next station, where it remains on an average 
of 18вес. 

In the accompanying diagrams (Figs. 1 and 2) I have illus- 
trated graphically the performance of one of these trains 
between stations, also the consumption of power, as calculated 
from the weight and speed of the train. It will be seen there- 
from that it is not possible with steam to make a better 
schedule time than is at present in force, i.v., 134 miles per 
hour, unless the weight of the locomotive be increased or the 
trains be lightened. The heavicr locomotives would endanger 
the safety of the entire structure. The lighter loads would 
necessitate more frequent trains, consequently a much larger 
force of skilled employees to run the extra locomotives. The 
cost of fuel for operating a steam locomotive amounts to about 


repair account will be materially lessened, both in the units 
of motive power and in the permanent way were the trains 
equipped with motors. The care of a steam locomotive is very 
onerous, the average run being only about 100 miles, when it 
must be thoroughly overhauled and inspected by skilled 
mechanics before being used again. Contrast with this the all- 
day service of most electric motors, 200 or 800 miles a day for 
days and weeks without inspection, cleaning or care of any kind. 

The standard electrical equipment for an elevated train 
consists of the present elevated car, as illustrated in the 
accompanying engraving (Fig. 3), provided with two swivelled 
trucks of special construction, arranged to receive electric 
motors of a type adapted especially for this service. The wheels 
of the trucks are 38in. in diameter, and the wheel base does 
not exceed 6ft. for the largest motors, and is reduced to 
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5ft. 6in. where motors of the smaller size are used. The 
weight of the motor car, loaded to its full capacity with 
passengers, is 32 tons, including trucks, motors and the elec- 
trica] equipment. In most cases it is advisable to use only 
two motors upon a motor car, and both should be placed on one 
truck for convenience in repairing. There is, therefore, 194 
tons upon the drivers, or 61 per cent. of the total weight of 
the motor car, which corresponds favourably with the per- 
centage of the total weight of passenger locomotives upon 
their drivers. This gives an adhesion, and therefore a maxi- 
mum practical horizontal effort, for the motor of 9, 750lb., or, 
a total possible horse-power of 400, in accordance with 
standard motor rating. 

This pair of motors is, therefore, capable of accelerating a 
train of three standard elevated cars, at the rate of 1-85ft. 
per second, and of making a schedule of 164 miles per hour, 
including stops, as illustrated graphically by the accompanying 
diagram (Fig. 4). 

If the other truck of the motor car is also equipped with 
motors, a train of double this size will operate in exactly the 
same manner, and one more car may even be added, because 
the tractive effort required per ton decreases materially, as the 
number of the cars in the train increases, there being but one 
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motor car on the train. It is not advisable to use more than 
two motors, owing to the complications which arise in the 
controlling devices. 

The requirements of the service to be rendered on the 
different elevated railways necessitates very careful considera- 
tion being given to the size of the motor to be used upon the 
different roads. There seems to be no question about the 
advisability of using as large a motor as possible upon a road 
like the Sixth Avenue in New York, where the travel is 
constant throughout the day, and trains of from four to five 
cars can follow each other at short intervals all day. But in 
Brooklyn and Chicago, where the traffic is heavy during short 
periods of time and light during a larger part of the day, 
it seems desirable that trains of few cars, or even single motor 
cars, shall be run at frequent intervals without a printed time 
table; thereby practically securing a high-speed street car 
service on the elevated structure. 

Another reason for frequent and light trains is that these 
roads have branches, which, by this method, would be served 
to better advantage. It is possible also, that these single 


motor cars or short trains may be coupled into longer trains 
during the rush periods of the day, and be operated from the 
front platform by one motorman, if a suitable controlling 
apparatus is provided, by means of which all the motors of 
the train can be simultaneously controlled. | 

A motor of much smaller size than would take up the full 
adhesive power of the truck could be used, where this method 
of equipment is adopted. It has, however, the disadvantage 
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of multiplying the electrical apparatus necessary to move the 
rolling stock of the road. It will also oonsume more power 
per ton mile of train, because the tractive effort per ton of 
the trail cars is about half that required by the motor cars, 
the difference being due to the friction, windage, &c., of the 
motor cars. еб 

The accompanying diagram (Fig. 5) illustrates the Baldwin 
standard elevated truck equipped with two standard 200 н.р. 
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L motors, which we have recently designed for this work. 
These will operate a standard elevated train of three cars, 
fully loaded, at a schedule speed of 164 miles per hour, We 
give also the train data sheet for this equipment, and speed 
and horizontal effort curves for the motors (Figs. 6 and 7). 


TRAIN No. 1. 
Elevated Railway Service. 
Number of cars in train 
Full speed of train on level track ............... miles per hour 31 
Average speed, stops one-third mile apart .. miles per hour 16:5 
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wes, - Motor Car. | * is Figs. 9, 10 and 11 give a train data sheet (train No. 2), and 
'eight of motor car bod creen ns q 1 
Weight. of both ien 8 tons 10 Suess for this equipment. 

Weight of two motors ............ eee en ã tons 7 : 

Weight of 75 passengeeee e . tons 5 

Total weight of loaded motor car............... tons 52 

Number of motors on motor саг................................. 2 
*Commercial rated power of each ........................... н.г 200 

Safe constant load for eakckb hu .õꝶ. H.P. 100 

Safe temporary tractive effort of equipment..... ......... lb. 10,000 g 

Safe constant tractive effort of equipment 10. 3,500 ш: 

Weight on drivers . tons 195 ш 

Ratio of weight on drivers to total weight ......... per cent. 26 > 

Adhesive power ........cscccscscsscscscecscscncessatsceecesceesees Ib. 9,750 = 


Ratio of safe temporary tractive effort to adhesion, percent. 100 
Ratio of safe constant tractive effort to adhesion, per cent. 36 


Complete Train 


Total weight of loaded motor car . q . tons 52 
Weight of two coacheees е tons 52 
Weight of 150 passengers in coaches ..................... tons 10 
Total weight of loaded train ..................... tons 74 
Maximum horizontal effort in accelerating train......... lbs. 9,750 - | | 
Horizontal effort per ton during acceleration ............ lbs. 132 Fio. 9. 


Maximum power in accelerating uniformly to full speed, H. r. 412 
Maximum current at 500 volts accelerating train uni- 


formly to full speed... . ..... .. КЕНЕТ amperes 780 | ЕЕ иш Е 
Time required in accelerating uniformly to full speed ...sec. 54 300 p” 
Distance in which train will acquire full speed... . . ft. 900 ITT 
Horizontal effort, train running uniform speed lb. 1, 500 || | | HORIZONTAL EFOR ANDAT | | 
Power consumed, train running uniform speed ......... H.P. 106 290 uuu CURRENT CURVE AMEN 
Tractive effort to lb. 1825 < 

per n . seres — * 2 2 . өө Я ul [^ EN 
Maximum practical negative horizontal effort in braking, Ib. 15,800 Е 200 I 
Time required to bring train to full stop Et вес. 16 n. ae _ үү 
Distance traversed by train during braking ............... ít. 370 2 CES Ep uL de 
oe Екшш» ш шиша виш ы ии 
Track Horse- Current _ Speed. Horizontal 100 eet ie ЫИ IE Е 
: power. | at 500 volta. | Miles per hour. | effort. Ante kee ees qq 
Level ............... 106 190 amperes 32 1. 500l b. C 
E 2780, TT 
cent. е... mperes : j e УС : DÒ 
5 ber cent. grade... 295 | 505 рс 19 5, 740lb. E EE LESTIE 


The next diagram (Fig. 8) shows a standard Jackson and 
Sharp truck, equipped with two 125 н.р. L motors, of the 
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TRAIN No. 2. 
Character of Service ; Elevated Railway. 


Number or cars in trai ww H·t G 2. se 2 
Full speed of train on level track ............ miles per hour 51 
Average speeds, stops one-third mile apart 158 

Motor Car. 
Weight of motor car bodoee?Qꝝ ᷣUUUUUUU L O 444 tons 10 
same design, capable of moving а standard elevated train of Weight of both trucks . tons 10 
two cars fully loaded, at a schedule speed of 16 miles per hour. Weight of two motor OL BL. е tons 55 
JJ ĩ² “] ß“ ы oa Weight of 75 passengers . tons 5 
* This motor will deliver the commercial rated output for one hour n= 
without heating more than 75°C. above the surrounding air, Total weight of loaded motor car . tons 30˙5 
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Number of motors on motor au 


| 2 Number of motors on motor car 2 
“Commercial rated power of each... H.P. 125 Commercial rated power of each ........................... H.P. 60 
Safe constant load for each. Z 60 Safe constant load for each... . . . H. P. 25 
Safe temporary tractive effort of equipment.... ... Ib. 5,600 Safe temporary tractive effort of equipment ............ lb. 3,500 
Safe constant tractive effort of equipment lb. 1,600 Safe constant tractive effort of equipment ............ .. lb. 700 
Weight on driver . ã tons 18 Weight on drivers ....................................5...... tons 16 
Ratio of weight on drivers to total weight per cent. 55 Ratio of weight on drivers to total weight .......per cent. 56 
Adhesive power сеннен lb. 9,000 Adhesive power ee onere ра карыз lb. 8,000 
Ratio safe temporary tractive effort to adhesion...per cent. 62 Ratio safe temporary tractive effort to adhesion...per cent. 41 
Ratio safe constant tractive effort to adhesion ...per cent. 18 Ratio safe constant tractive effort to adhesion ...per cent. 8 
Complete Train. | 
: : 95 
e н of loaded motor car . tons 30˙5 БИ БЕЙ ИРИ — — ИЕ Т ИШ ОШ ИШ ЫШ 
ight of one coach ..... ...................... . tons 16 220 ; 
Weight of 75 passengers in соасћ..... ..................... tons Б 200 "Л — 
C mea medie tiet САКЕН ИИ 51:5 i | 
. ; à : : 180 Б ии шли тали кшн 21 
сезш ци effort in accelerating train ........ lb. 5,640 А 111 " 
ort per ton during acceleration ............ lb. 109 160 Ж ШИШ 
Maximum power in accelerating uniformly to full speed, H.P. 280 110 “| ||| | yh 8421 
Maximum current at 500 volts accelerating uniformly to 8 Ж /\ | yt |} TY tp 
full speed —j— eet ЕТ amperes 500 ш 120 Е = pa a ES 18 
Time required in accelerating uniformly to full speed... sees. 37˙5 1 Sin v | 15 
Distance in which train will acquire full speed. . . . . . ft. 955 un N 
Horizontal effort, train running uniform speed ........ Ib. 1,000 80 BET 1 12 
Power consumed, train running uniform speed ......... H.P. 115 || ||| |\ = 9 
Tractive effort per ton, train running uniform speed . Ib. 197 60 ||| ||| | 
Maximum practical negative horizontal effort in braking, Ib. 11,000 40 \ 6 
Time required to bring train to full atop... seca, 3055 М еі тшн 
istance traversed by train during braking ............ ft. 3 im \ 
rain during braking EE 
Track. | Horse Current Speed miles | Horizontal 
3232 IPONeE зак DOO Volta: DD Spernour | Sort 
Level ............ | 92 175 amperee 51 1,0131. 
1 рег cent. grade 135 250 ашрегев 24-8 2,0425. 
2 per cent. grade 176 520 amperes | 213 5, ОТЗЬ. 
5 per cent. grade 220 590 amperes 19°9 4,1031Ь. 


The next diagram (Fig. 12) shows two 60 н.р. motors of the 
L type, mounted upon a standard McGuire truck, capable of 
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operating a single standard elevated coach at a schedule speed Complete Train. | 
of 154 miles per hour, with its corresponding train data sheet Total weight of loaded train. . . . .. . ... . .. . . . tons 0855 
(train No. 8) and curves (Figs. 18, 14 and 16). Maximum horizontal effort in accelerating train ......... i, 2600 
Train No. 3. | Horizontal effort рег ton during acceleration ........ .. lb. 
i Servi Maximum power in accelerating uniformly to full speed, H. r. 122 
шене пат сагв in tai 1 Maximum current at 550 volts accelerating uniformly to P 
m on level track... m Неа oer hou ll speed ... . 4.8 Miu ue eua adea ose amperes 
Full speed of train on level track ......... miles per hour 25 fu E ea sc. жь 
Каш шы шиш 8 Distance in which train will acquire full esd 810 
; Motor Car: 10 10 Horizontal effort, train running uniform speed lb. 712 
Weight of motor · car bod ꝶꝶ Ek [ᷣ . PAn n Power consumed, train running un iform speed ..... Kr. 51 
Weight of both trunk ns 2L Tractive effort per ton, train running uniform ЛЬ. 95 
Weight of two motore [LH m MH tons Maximum practical negative horizontal effort in Ur о w. 5,300 
Weight of 75 passenger ᷣͥ( . . tons 5 Time required to bring train to full stop. . . . .. . ес 14:5 
Total weight of loaded motor саг.......... ... tons 28:5 Distance traversed by train during braking ............ feet 505 


* This motor will deliver the commercial rated output for one hour * This motor will deliver the commercial rated output for one hour 
without heating more than 75 C. above the surrounding air, without heating more than 76°С, above the surrounding air. 
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TRAIN PERFORMANCE. 


Track Horee- Current Speed, Horizontal 
: power. | at 500 volta. | miles per hour. effort. 
Level 51 90 amperes 26 7121b. 
1 per cent. grade... | 68 124 amperes 19:9 1.282lb. 
2 per cent. grade. 85 154 amperes 17˙2 1,8521. 
5 per cent. grade... | 101 182 amperes | 1555 2,422lb. 


Table A.— Standard Elevated Railway Cars. 


Number of | Accelerating | Full Speed Average Average 
Cars. Current. Current. Current. Horse-power. 
1 220 90 180 121 
2 300 115 227 152 
3 780 190 348 231 


For the convenience of engineers making calculations for 
the required current in amperes at 500 volts pressure, which 


e 


will be necessary to operate a given line of road with 
trains as specified above, the table herewith (Table A.) 
is given showing the maximum current consumed by 
trains during acceleration; the current necessary to 
operate the trains at full speed ; апа the average cur- 
rent and horse-power for the various trains. 

Motor best suited to Elevated Service. — As there 18 
neither dust nor water to contend with, the motor ean ~ 
be left entirely open for the free circulation of air over 
the armature and field magnets, and not only thorough 
ventilation, but 20 per cent. more output can be obtained 
from a given machine in this way. The open motor 
can be much more easily inspected and kept free from oil 
and grease. 

The accompanying diagram (Fig. 16) shows the form 
of motor which we have designed for elevated railway 
service. This motor is intended to be taken apart by 
running the truck from under the car, and lifting the 
upper half of the magnetic ring by means of an over- 
head crane; this exposes the armature, left with its 
bearings in the motor frame, which is journaled 
to the car axle at one side and supported by the 
truck bolster at the other side. The motor frame has 
cast, integral with it, the lower half of the magnetic ring. 
Each half of the magnetic ring has two pole pieces, wound 
with a few turns of heavy copper ribbon, so that the magnetic 
system of the motor is symmetrical, and of very large sectional 
area, to provide for the rapid acceleration control, which will 
be discussed later. 

The magnetic ring is large in diameter and the axle is made 
{о pass inside the ring, between the magnet coils, во that the 
distance between the gear centres is short. This makes 
the gears small in diameter, and gives а large clearance above 
the stringers inside the rails. 

The armature is especially large and heavy, provided with 
deep slots to secure the bar winding, which makes but one turn 


a — 


per commutator bar. By this means the self-induction of the 
armature windings is reduced to a minimum, and there is 
a very low voltage between the commutator bars, providing 
for perfectly sparkless commutation. 

Bronze is used for both the armature and axle bearings, 
and the lubricant is oil instead of grease. The brasses are so 
arranged that the thrust caused by the gears brings the shafts 
against solid unbroken surfaces. The oil is stored in cellars 
and is carried to the bearings by means of waste, which wipes 
the entire length of the shaft within the brasses. 

Provision is made at the ends of the bearings to collect all 
of the oil which may escape and return it to the cellars to 
prevent a drip on the structure and street beneath. The 
bearings are made exceedingly long and the shafts are large 
in diameter, the pressure per square inch being reduced to the 
very low value of 871b. The armature bearings are solid and 
are lifted out of the motor together with their oil cellars when 
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the armature is removed by an overhead crane. The gear 
housing is made of heavy cast iron in halves, the lower half 
being:permanently fastened to the motor frame, while the 
upper half may be lifted off independently by the overhead 
crane. The housing is grease-tight, and the gears run in oil. 
The entire motor is cast from the best quality of steel. 

The Сотітої. — Тһе motors are controlled by a series-parallel 
controller, which provides for keeping a constant current 
through each of the motors of such a quantity as will just 
avoid slipping the wheels during the time of acceleration. 
We have named this the maximum constant-current accelera- 


— 
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tion controller. In order to accomplish this kind of a control 
the counter-E. M. F. of the motors is prevented from rising 
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until the train has reached the maximum speed at which it is 


desired to operate it. The counter E.M.F. is then instantly 
raised to a point which reduces the current to a quantity 


which produces а horizontal effort sufficient to overcome the- 


resistance of the train and maintain a constant speed. The 
accompanying diagram (Fig. 17) shows the acceleration curve 
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of an ordinary series-parallel controller and two series motors ; 
also a curve of the constant current method of control, with 
two motors of the same size. The advantages of this latter 
method are apparent in the decrease of the schedule time and 
the decrease of power consumption. 
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The Brakes.— Westinghouse automatic sir-brakes are used on 
all trains, with a brake applied to every wheel, enabling a train 
to be brought to stop with a negative acceleration of 8ft. 
per second, which is not disagreeable to passengers. | 

The train pipe for this system of brakes is fed with air from 
a main reservoir attached to one side of the truck bolster 
(Fig. 18) of the idle truck of the motor car, as illustrated in 


\ 
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Table B.—Comparative Table of Steel and Copper Feeders. 
Steel Rails, | Equivalent Copper Cable, Те | Horse. 
iI Mile, wer 

lb. per Cost 7665 

Yard. per Mile. C.M. ‚ и Transmitt'd 

50 $774 910,000 1,640 1,100 
55 851 1,000,000 1,800 1,210 
60 928 1,091,000 1,970 1,520 
65 - .1,005 1,182,000 .. 2,130 1,430 
70 1,110 1,273,000 800 1,540 
75 1,188 1,564,000 2,460 1,650 
80 1,268 1,455,000 2,620 1,760 
85 1,450 |: 1,546,000 2,190 1,870 
90 1,535 1,657,000 . . 2,950 1,980 
100 1,705 1,819,000 3,280 2,200 


the engraving. On the other side of the truck bolster is 
attached an electric motor air compressor as illustrated. The 


Fig. 18. 


motor is arranged to automatically stop and start under the 
influence of the varying pressure in the main reservoir. The 
object in putting the air compressing apparatus on the truck 
instead of on the car body is to avoid the disagreeable noise 
due to the operation of the pump; and to facilitate repairs, 
as the truck with its entire air compressing outfit is run out 
from under the car in the same manner as the motor truck. 

Third Rail Feeder System. — A 
third rail of varying section should 
be mounted throughout the entire 
length of the road on substantial 
insulators. Heavy rails should be 
Jaid near the station, and gradually 
^,;taper off to the ends of the road. 

For most L” roads it is not neces- 
gary to use auxiliary feeders of any 

kind, as the entire power necessary 

to operate all trains can be carried 
by the third rail. This rail should 
be placed on one side of the track, 

with its head some inches above 
the track rails, so that sliding shoes, 

` made of cast iron and attached to 
n trucks, may slide freely along 
their upper surface (Fig. 19). 

Table B shows the amount of power which rails of different 
sections can carry, with a drop of 100 volts per mile, when all 
the power is delivered at the end of the mile. Of course, the 
same amount of power can be distributed with the same drop 
over two miles of track. The table also shows the relative 
cost ofthis method of distribution as compared with copper 
feeders. P | 

dU 


The sectional area of the 

be one-sixth the sectional area of the rail itself. 
lectrially connected frequently 

Care should be taken that all 


ints between copper and steel should be made with clear 
000. The annexed table and the curves in Figs. 89a and 89s 
area sample record taken during the same day at the eleven larger 


exchanges. The upper part of the table refers to originating 


9 


right surfaces and no space be left to admit water or air to 
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with the elevated structure. 


10 


should be in | between the steel and copper. 
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y 
side of the foot of the rail by means of a 


number of rivets, and the area of contact with the rail should 
KINGDOM.* 


BY F. CHARLES RAPHAEL. 


The third rail as well as the track rail | bond must 
be bonded by a flexible copper bond, attached | The track rails should be e 
rovide that not more than 100 amperes per 
be required to pass through the joint ! corrode the joints. 


—All rails, as far as practicable, 


Bonding. 
60ft. lengths. 


joints should 
to the under 
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Fra 39a.—Load Curves of Metropolitan Exchanges, 


rtion marked 
the 


po 


ceived from other 


calls,” i. e., calls direct from subscribers, and therefore originating 
exchanges on the incoming junction board. An idea of 
importance of despatch in inter-exchange or junction working 


in the exchange in question, while the second 
* incoming calls refers only to those calls re 


ge 


ay IL, III and IV. see The Electrician, 


bers of the Stock Exchan 
, August 13, 27, September 17. 


(including & private one in Bartholomew 


hts Reserved. For Articles I 


togwhich about 400 mem 


are subscribers), and the total number of subscribers is about 


@ All : 
July 2, 9, 


House, 


in all eleven exchanges 
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i 2 А v 
: ORIGINATING CALLS. , 
No. of dors dictate ri ЕН УРЕ 5,524 | 1, 555 1,518 952 614; 451| 442 580 296 297, 397 9,986 
No. of subecribers’ operator positions tween 
11 a.m. and 12 noon) ................................ } 68 26 26 17 12 7 9 8 7 4 190 
No. of subscribers’ lines per operator's position ...... 48:88| 59°04; 5069| 5482| 61°17} 64°43; 4911| 475 42:42 99 5255 
Total originating calls .................................... 31,538 | 11,465| 10,991 6, 726 5,551 | 2,198| 32°31) 2,227 2,034 | 1,904 | 80,501 
Originating local calls ........... Кл ТЕР m 15475| 4,355; 1,751 858 1,076; 262, 424 251 247 | 1,904 25,271 
Originating outgoing junction calls ..................... 18,055 7,110] 9,240) 5,868, 4, 475 1,955 2,807 1,976 1,587 | 65,224 
Percentage outgoing junction calls .................... 57:27 62| 8422, 8724| 80:61 | 88508 | 8687 88°73 82:94 68:60 
No. of outgoing junction wires 210 115 132 89 73 31 52 40 812 
No. of calls per outgoing junction wire e 86|. 61:82 70 65°93} 61:50 | 62:45 | 53°98; 5987 4217| ... 68-00 
No. of calls per operator's position ..................... 463779 | 440:96 421 90 395-65 | 46258, 314 359 27837, 439:53, 290:57| 476 423068 
No, of calls per subscriber's Ilinßnee ......... 9:49 7:46 832; 721 904 | 487| 7:51 5:86 | 8:90 6:841 479] 806 
| INcomING CALLS. | 
пе of incoming junction wires . 218; 114 125 95 86 33 47 56 58 45| ... 855 
о. of incoming junction-wire operator positions 
(between 11 a.m. and 12 noon) .................. eee 11 6 6 5 4 2 2 2 2 2) * 4 
No. of incoming junction wires per operator position | 19:8 19, 2083 19 21:5 165| 255 18 19 215 T 1988 
No. of incoming junction-wire calls NON . . . 15,479] 16,172 8,729, 6, 299 4,912 | 1,712 2,464 | 1,840: 3,501 2,4233. | 63,536 
No. of incoming junc.-wire calls per operator positions 1407-18 2695: 35 1454:83 12598 1.228 856 1,232 920 1750˙5 1.2144. [15127 
No. of incoming junction- wire calls per junction wire 71| 141:86) 69°83; 6631| 5711, 51°87) 5242, 5111, 92138, 5645| .. 76°08 
Day operator’s hours (9 a.m. to 8 p. m. . 588 285 254 167 127 77 90 81 64 65| . 27| 18% 
Total No. of calls (incoming and outgoing) 47,017 | 27,637 | 19,720 | 130°25| 10,465 | 5,910 | 5,695) 4,067 6, 137 4,462 1,904 | 144,037 
Calls рег operating һойиг.................................... 7996| 9697. 77:55] 7799 82:38 | 5078 65:27 | 5021: 95:89] 68:64 | 70:51) 7892 
Total No. of junction wires (incoming and outgoing) 428 229 251 184 159 64 99 69, 75 85| ... 1,641 
No. of subscribers per junction wire (less Bart. House) 776] 670] 512] 506] 386| 704| 446| 550 209 557| ... 7 
1 І 
— © 


No, of operators absent ................................... 4 2 5 1 2 2 
J ШЕ а А А M DAMM ee sd d 


and the total saving in time effected by the use of the auto- | calls, as many as 55,224, or 68:6 рег cent., required subscribers 
matic clearing and ringing-through signals can be gained by | on other exchanges. When calls from trunk lines and the central 
comparing the total number of originating local calls with the | exchange are added this latter number becomes 68,586. By 
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Fic. 40.— Portion of the Switchboard at the “Avenue” Exchange. 


number of originating outgoing junction calls, i.e., the calls examining the load curves it is seen that thesé calls are by 00 
Which only require а connection to another subscriber on | means distributed during the day; nearly all occur between tet 
the same exchange with those which necessitate connec- | and seven o'clock. ` Thus, from the left-hand curves repre 
tion to another exchange. Out of a total number of 80,501 senting the incoming junction work at the Avenue exchange 
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it is seen that between ten and eleven over 2,400 calls are 
dealt with by 11 operators, i. e., each operator makes during 
that hour an average of nearly four connections per minute. 
The curves all present the same general appearance. They 
rise to a maximum at about eleven, there is a slacker time 
during the luncheon hours, and a second maximum is 
reached at about four in the afternoon. Descriptions апа 
illustrations of two of the principal London exchanges are 
given. : 
Tux AVENUE EXCHANGE. 

The Avenue exchange is the largest and busiest in 

London. It is situated at the corner of Lime- street and East 


India- avenue in the City. At the present moment there are 
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207, and are multipled on each section just as the subscribers 
lines are, but twice as frequently. Each operator's position 
has 12 pairs of plugs, and the corresponding listening keys on 
the operator's shelf. The ring-off indicators corresponding to 
these are placed just below the subscribers’ indicators. One 
pair of ringing keys suffices for each operator, as it can only: 
send current to the plugs when their listening key is in the 
listening position. | 


At the end of each line of boards and at each turning, the 
last operator instead of being able to use half of the section to 
the right and left of her would have to stretch over the whole 
length of a section if one of her subscribers wanted a connec- 
tion with one whose jack was at the other end of the multiple. 


Fic. 42,—Subscribera’ End of Switchboard at the Bark” Exchange. = 


about 8,400 subscribers, and the number can be increased to 


5,000 without making any alteration to the switchboards. 


By lowering the operator’s shelf, and thus increasing the 
available height of the board, accommodation can be made for 
2,000 more subscribers. Fig. 40 shows a portion of the 
switchboard. It is seen that each section, on which every 
one of the 8,400 subscribers is multipled, is divided into six 
panels, and is served at the busiest times by four operators. On 
the upper part of the board are the subscribers’ indicators, 50 
of these for each operator’s position, and the two lowest rows 
of jacks are the corresponding local jacks. The rows of jacks 
between the local jacks and the subscribers’ multiples are the 
outgoing junction wires to other exchanges. These number 


To obviate this what are known as “dummies are used. 
These are boards placed at the ends or turnings and fitted 
with half the multiple, but without indicators, local jacks or 
operator's shelf. The function of the dummy is merely to 
bring the further half of the multiple within reach of the end 
operator. This expedient has to be used in all exchanges 
where there are large upright boards which have to turn: 
corners. я 

The boards are on the branching system with self-restoring 
indicators, and all the circuits are metallic. The incoming 
junction board is worked with automatic clearing signals, 
on the system described in Art. IV. of the present series. 
Each incoming junction line ends in a listening key, cord and 
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plug, and there are in all 218 incoming lines. Each section 
of the junction board is provided with 20 busy backs.“ 

At the busiest time during the day there are 68 operators 
at work at the subscribers’ boards and 12 at the incoming 
junction boards. There are, in addition, five supervising 
operators, each of whom has to watch over a certain number 
of the operators, one of her duties being to see that the con- 
versation is not carried on in too loud a voice. The operators’ 
microphones are purposely made very sensitive, and the mouth- 
pieces are adjusted at very short distances from the girls’ 
mouths, so that a very low voice suffices. Each supervising 
operator has a small switchboard at her desk, by means of 
which she can connect her instrument in parallel with any 
operators speaking set and overhear her conversation with 
the subscribers and junction operators. The clerk-in-chatge 
has a switchboard on her table, on which the jacks are con- 
nected to each operator's set. On а complaint being made by 
а subscriber through the telephone he is immediately боп- 
nected to the clerk-in-charge. This system of supervision is 
the one adopted in all the exchanges, and it is found to work 
admirably, It requires on an average two years’ practice 
before an operator is proficient and quick enough to be placed 
at a busy board. Including the supervising operators and the 
relief operators, there are in all 104 on duty at the Avenue 
exchange. Between 8 a.m. and 8 p.m. girls are employed, 
but no girl works longer than seven hours a day. From 


NY 


2 


MOO 


1. 1 
} 
M 


167 
| || 


| 


NU 
\ 


| 
1 


22 


H,, x, 


ii e,, 


- 
— 
= 


Aii 


Ета. 41.—Spring Fastener for Switchboard Cords. 


8 p.m. to 8 a.m. two male operators are left in charge at each 
exchange, with the exception of the private exchange in 
Bartholomew House, which is only open from 9 a.m. to 6 p.m., 
and the Gerrard exchange, which is in the theatre district. 
In this latter exchange three operators are on duty from 8 to 
11 p.m., and two during the remainder of the night shift. 
The night operators also undertake the repairing of the 
cords, &c. At night a bell is switched on to a local circuit, 
which is closed by relay contacts fitted on each subscriber's 
indicator. 

The lines coming in to the exchanges are led to large 
derricks on the roofs. At the Avenue exchange the 
derrick is a circular structure about 80ft. high. The vertical 
standards are iron tubes and the horizontal arms are formed 
by two pieces of channel iron bolted together, the insulators 
being held on J bolts bolted on to the arms. The wires 
are made off on the insulators, and cables lead from the 
derrick to the test room. These cables have each 62 pairs 
of No. 20 S. W. G. tinned copper wire which is covered with 
vulcanised indiarubber to No. 9 S. W. G. These are connected 
{о the serrated strips, which form the lightning arresters, in the 
order in which they come in, and from the lightning arrester 
board connection is made over the “ cross-connecting field” 
to the test jacks which are arranged in the numerical order of 
the switchboard. The test-jacks and the methods used for 
testing the lines have already been referred to in a previous 
article.* The twin wires across the cross-connecting field are 


* The Electrician, Aug. 27, p. 571. 


of No. 20 S. W. G. covered with one lapping of pure rubber 
and lappings of waxed cotton. In the cables leading from 
the test jacks to the switchboard 21 identifying colours are 
used to facilitate tracing connections. In addition to the 
ordinary subscribers’ lines there are 1,900 private lines in the 
district. Three hundred of these, which would anyhow pass 
near to the exchange, have been led through the test room 
and pass through test jacks similar to the subscribers’ test 
jacks, but of course on a distinct board. 

The wires at the back of the switchboard leading from one 
section to another are arranged in cables as follows :—The 
three wires from the jack are coloured brown, green and 
“ black respectively, as marked on the connection diagrams 
on page 570. The brown wire is for the test-wire circuit, the 
green for the B" wire, and black” for the “А” wire, This 


Fic, 43.—Incoming Junctions at the “ Bank Exchange. 


latter wire, although marked black „for convenience on the 
diagrams, may be any other one of the 20 identifying colours 
instead. The three wires are stranded together, and 21 of 
these threes form a cable, each of the 21 “ A " wires being of 
a different colour. Only 20 of the 21 threes are used, the 
remaining three being kept as reserve. A similar method of 
wiring is used on all large switchboards. 

The fuses are also placed at the back of the switchboard. 
There are fuses between the restoring springs on the listening 
keys and the battery, between the jacks and the engaged test 
battery (one fuse for each strip of 20 jacks) and in the operators 
microphone circuit. The fuse board serves also as а cross- 
connection board. The cords, on which the plugs are, pass 
round weighted pullies behind the board, similar to the one 
shown in the section of the small 50-line board in Fig. 7 
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(p. 450). These end in spring terminals shown in section in 
Fig. 41. А is an inverted cup-shaped brass piece, which 
slides over a fixed cylindrical portion B. A hole C is drilled 
through both of these. А steel spring S tends to force А 
upwards. The cord ends in & tag which is passed through 
the hole C, the piece А being depressed to permit this. When 
the tag is through, А is released and clamps it, making а good 
electrical contact at the same time. As switchboard cords 
wear out and have to be renewed frequently, it is important 
Hen it should be а simple matter to connect and disconnect 
ihem. 

In the machine room is а 1 н.р. Tangye gas engine, which 
drives à 15-volt 45 ampere Elwell-Parker dynamo for charg- 
ing the accumulators, which are used for the micrephone, 
testing and restoring circuits. The cells are of the L 28 plate 
E. P. S. type, and they are charged six in series, but discharged 
two in series on each of the above circuits. All the operators’ 
microphones are worked in parallel from one set of cells. A 
Robinson hot-air engine drives the magnetos for the ringing 
ene and there is also a commutator for the “ busy- 

acks." 


Tur ** BANK EXCHANGE. 


This is a smaller exchange, in Queen Victoria-street, and 
provides for some 1,800 subscribers; the switchboard is fitted 


Fic. 44.—Wiring of Flat Switchboard, 


with 800 spare jacks for new subscribers, and is large enough 
for 8,000 lines. The principal work is junction work, over 84 
per cent. of the originating calls requiring junction wires. 
The switchboard at this exchange is on the branching system, 
but is flat instead of being upright. Figs. 42 and 48 
give & very good idea of its appearance. The subscribers' 
multiples are all brought to the flat part of the board, 
and, as operators can sit at both sides of it & smaller 
number of sections is necessary than when upright boards 
are employed. One section suffices for four operators’ 
positions on each side of the board, i. e., for the calls of 8 x 50 
= 400 subscribers. Fig. 42 shows the subscribers’ end of the 
board. The subscribers’ indicators and ring-off indicators 
(both of which are ‘‘self-restoring’’) are arranged on the 
canopy, and the local jacks and outgoing junctions are on the 
upright portion behind the operator's shelf. Each operator 
has 12 pairs of plugs, ring-off indicators and listening keys, 
and one double ringing key. The plugs are seen on the shelf, 
behind the listening keys. 


. per cent. 


The incoming junction end of the board is arranged in a 
slightly different manner. This is seen in Fig. 48. The plugs 
in which the incoming junction lines end rest in sockets in the 
canopy, and lamps, also in the canopy, serve as clearing sig- 
nals. There are two tiers of listening keys in front of the 
operators. Fig. 48 shows the aspect of the board at a busy 
period of the day. In order to give an idea of the method of 
wiring these flat boards one of the panels has been pulled 
back. It is seen that the strands of three wires are laid side 
by side instead of being cabled together. By this means they 
occupy less space and the connections to the jacks are easier 
to make. Fig. 44 shows the way in which the cable is 
connected to the flat part of the board in such a way that the 
strips of spring-jacks can be lifted up for inspection of the 
connections and for repairs. 

The advantages of flat over upright boards are that they can 
accommodate the same number of subscribers in less space, 
as already explained, and that, as there need only be half the 
number of sections or complete multiples the number of jacks 
and soldered joints is reduced to nearly a-half. The disad- 
vantages are that repairs cannot easily be made without 
disturbing the operators, and that the boards are more 
expensive to constuct. 


NITROGURETS. 


In the Zeitschrift fiir Elektrochemie & Paper has appeared 
emanating from the Davy-Faraday Laboratory, and notable, 
both as being one of the first productions of that institution 
and as recalling some of the early work of a man of mark who 
was alive until lately—we mean the physicist and jurist, 
W. R. Grove. Dr. Heinrich Pauli has taken advantage of 
the resources of the new laboratory to repeat certain experi- 
ments of Grove which their author believed to indicate a mode 
of preparation of а certain class of bodies called by him nitro- 
gurets. The existence of these substances has been discredited 
and the original record has rather dropped out of sight, but 
there appears to have been no exact repetition of Grove's 
researches upon them, and certainly no formal disproof of the 
correctness of his surmises. 

In the Philosophical Magazine for 1841 Grove describes his 
experiments, in which a metal capable of electrolytic reduction 
in aqueous solution and forming salts which are not precipi- 
tated by ammohia was made the anode in a strong solu- 
tion of an ammonium salt, his idea being that the metal 
(dissolved from the anode) would be separated at the cathode 
together with ammonia and hydrogen, and that there it might 
combine with nitrogen or hydrogen and form novel com- 
pounds. 

The metals chosen were copper, zinc and cadmium. One 
of these formed the anode, the cathode was a platinum wire, 
and a strong solution of salammoniac served as the electro- 
lyte. The only record as to current used is embodied in the 
statement that a battery of six Grove’s cells was employed. 
Seeing that the cathode was a wire, it is probable that the 
current density was high. From each of the metals Grove 
obtained a deposit of lower specific gravity than the parent 
metal, and containing nitrogen; in the case of zinc hydrogen 
also was present. 

This zinc product was accordingly regarded by Grove as a 
zinc-ammonium, corresponding with the curious substance 
known as'ammonium amalgam, and often regarded as an 
alloy of mercury and the hypothetical metal ammonium. 
These various observations and deductions have been revised 
by Dr. Pauli in the following manner: A pure zinc plate was 
made the anode in a saturated solution of salammoniac ; the 
cathode was of platinum. The deposit on the cathode was 
examined for nitrogen with a negative result. It was spongy 
in texture, of a zinc-grey colour, and underwent oxidation so 
readily that it charred the filter paper used to dry it. It 
assumed а more definitely metallic appearance on pressure. 
Chemically it behaved like ordinary zinc, and many analyses 
show only a small deficit, e.g., 0-2 to 0-8 per cent. from 100 
The physical condition of the zinc, however, varied 
greatly with the current density. Thus, with a current density 
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of 1-5 ampere per square decimeter, the metal had а specific 
gravity of 6:518, while with 10:19 amperes the specific gravity 
was as low as 4°1; normal zinc has a specific gravity of 7:0. 
With still higher current densities the specific gravity again 
rose to 6:627 as a maximum with a current density of 29:12 
amperes per square decimetre. 

Corresponding experiments with copper showed that this 
metal also is deposited in a condition very different from that 
in which it is usually obtained, its specific gravity ranging 
from 5:5 to 6:1, instead of 8:9, the customary value. 

Grove's researches included the employment of silver as an 
anode under conditions similar to those described above. In 
this case ammonium nitrate was used as the electrolyte in 
place of salammoniac, which might give rise to the formation 
of chloride of nitrogen—a substance inconveniently explosive. 
- In spite of this precaution Grove seems to have been impressed 
with a belief in the dangerousness of the product he sought to 
prepare, for he took no steps to collect it. Repeating this 
experiment, Dr. Pauli found that the deposit was nothing 
more terrible than ‘ silver oxide," or when the conditions of 
current and content of dissolved silver were favourable, 
metallic silver. This little investigation is certainly interest- 


ing and is useful in that it clears up a matter which merely 


from want of independent examination bas been left long in 
doubt—pendant between inherent probability and a name of 
repute. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, Sept. 17, 1897. 


A Large Holtz Machine.— What is said to be the largest! 
static machine of the Holtz type ever constructed has just been 
completed by a firm in this city. There are eight discs of plate 


glass, each 5ft. in diameter and gin. thick. They are mounted 
on a steel shaft 4in. in diameter working in roller bearings. 
The glass plates alone weigh very nearly 1,0001Ь., and the 
weight of the whole machine is nearly two tons. One of the 
most remarkable facts in connection with this machine is 
that the plates are revolved at а speed of 250 revolutions per 
minute by an electric motor, which is equivalent to a peri- 
pheral speed of the glass discs of 4,0006. а minute. The 
outside dimensions of this large machine are 11ft. by 5ft. by 
9ft. high. АП the joints are packed with rubber gaskets in 
order to obtain a moisture-tight structure. Ih dry cold winter 


weather the maximum sparking distance is said to be 30in., 


but in summer weather when the atmosphere is fairly low in 
humidity this distance is decreased to 20їп. or 24in. 
machine was built for a physician in Washington, D.C., to 
be used in therapeutic work. The particular use to which the 
machine will be put is for creating what is known as the 
** electrical breeze." 


A New System of Railway Signalling.—A practical demonstra- 


tion of the operation of a new railroad signal was given here. 


a few days ago. These signals are placed on the line 
of the Delaware, Lackawanna and Western Railroad, at 
Kingsland, N.J., a few miles out of this city, where they have 
been in operation for nearly two years and have given satisfac- 
tion. The signal is peculiar in that the semaphore is pivoted 
at the centre and revolves as an indication of safety. When it 
remains immovable it indicates danger. The semaphore arm 
is supported on a bracket fixed to the semaphore post and 
is operated by an electric motor. Placed on a spindle above 
the box containing the motor is a red signal lamp, which 
is obscured twice by each revolution of the blade and the 
resultant flashes serve as a night safety signal. The con- 
tinuous red light corresponds with the stationary arm day 
signal and indicates danger at night. When the blade 
assumes the danger position it stands out horizontally as 
do the ordinary semaphore signals. Two cells of storage 
battery are used for the operation of the motor and the track 
circuits. The cells are placed within a proper receptacle at the 
base of the semaphore post, and in the present instance have 
proved very satisfactory in operation. They are charged by a 
dynamo located in the railroad shops near by. The consensus 


same time compact. 


The. 


of opinion among tho railroad men present seemed to be very 
favourable to the new signal. 

American Trolley Cars for Berlin.— The St. Louis Car 
Company, St. Louis, Mexico, has received an order for 
100 electric cars to go to Berlin, for use on the Berlin 
Consolidated Railroad. The cars are to be 85ft. long, each 
with & seating capacity of 21 persons. They will differ from 
the standard American trolley cars in width, a change which 
is necessary on account of the narrowness of the Berlin 
streets. The cars will be arranged with double seats on one 
side and single seats on the other, and the first consignment 
will probably be shipped by Nov. 1. 

Electric Vehicles.— There is considerable activity at the 
present time in this country in the introduction of electrical 
vehicles for both pleasure and business purposes. Electric 
carriages have been in use for several months in this city, and 
are giving the best of satisfaction, not only to the customers 
but to the operating company as well, since it has already 
shown very satisfactory financial results. Probably the first 
instance of the use of electric vehicles for business purposes is 
that of a large silk firm in Chicago, which is using electric 
waggons for the delivery of goods about the city. The batteries 
used by the American Electric Vehicle Company, which is a 
Chieago concern and the builder of these particular waggons, 
are said to be 75 per cent. lighter than any other in use, 
while they have a greater mileage capacity, and are at the 
The electrical equipment of these 
waggons consists of 44 storage cells each of 100 ampere-hours 


| capacity, and weighing 181b. The cells are connected to a 
| 84 н.р. motor of the ironclad, waterproof, four-pole type. The 
| vehicles have three speeds, namely, two, six, and twelve miles 


an hour, and they are very easily controlled. It is stated that 
а distance of 64 miles has been covered by these waggons 
under favourable circumstances on one charge of the battery, 

Mr. Brush.—Mr. C. F. Brush, the inventor of the Brush 
electric system, was made a life member of the British 
Association for the Advancement of Science at its recent 
meeting at Toronto. 

Large European Contract.—The Westinghouse Electric and 
Manufacturing Company, of Pittsburg, Pa., has received notice 
from its European headquarters of the award to that Company 
by the Metropolitan Electric Supply Company of London of 
the contract to supply three large electric light generators. 


CORRESPONDENCE, 


— — 


THE CLARK CELL. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sms: The trenchant pen and lively wit of Mr. Fisher has 
again been busy on behalf of his standard cell.“ Indeed, 
it was to be expected that the Paper which Prof. Callendar 
read at Toronto would rouse the echoes, as a veritable call to 
arms, in the Crompton Laboratory. All honour to the valiant 
champion of a useful adjunct in electrical measurements ; but 
is it not possible that the fervour of the onslaught has some- 
what obscured the issue and weakened the defence? In these 
days, when all things, even to our dearest and most hallowed 
opinions are being made the subject of the keenest 
scrutiny, it cannot for one moment be supposed that 
a complicated chemical combination like the Clark cell should 
be exempted. The search after a reliable and efficient means 
of producing a known and constant electrical pressure is not 
by any means at an end yet. Doubtless the Clark cell (or 
should it be the Muirhead cell ?) has some good qualities, but 
we all know it has some faults; and Prof. Callendar’s efforts 
to improve the good qualities and minimise the faults are 
worthy of all praise. 

The potentiometer system of measurement does not depend 
on the Clark cell, although judging from articles which have 
appeared in your pages one might be forgiven for thinking 
that this was so. But such is not the case; other voltaic cells 
have been used with good effect, and there are many uses of 4 
potentiometer for which a cell such as the Daniell might be 
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preferable. Again, it must not be forgotten that the poten- 
tiometer has gained largely from the current-producing 
qualities of secondary batteries. With these it is now possible 
to get extremely steady currents for relatively long periods of 
time. Thus for routine measurements, where high accuracy 
is not required, the standardising reading, from a Clark or 
similar cell, may only be taken at fairly long intervals. 

It is not the purpose of this letter to attempt a reply to 
Mr. Fisher’s strictures on Prof. Callendar’s work—that may 
be left to others—but rather to counsel a cooler treatment of 
the subject. High temperature is bad for other things 
besides Clark cells. 

There are, however, one or two other matters regarding 
which I would offer a word of comment. The use of the 
word “ standard ” is such as may give rise to a wrong impres- 
sion, especially when read in conjunction with the frequent 
reference to the Board of Trade. That authority has not 
declared the Clark cell a standard for pressure. All that is 
stated in the much vilified specification is that, under certain 
circumstances and within certain limitations, the cell made up 
as described may be trusted to give а certain definite pressure. 
The Muirhead cell is (certainly was when the specification was 
first issued) the ‘‘ Board of Trade form of cell" The 
* behaviour . . .” commented on was certainly due to 
the fact that the constructors of these cells had not the 
manipulating skill and practical” experience of Muirhead 
and Co’s. employee. It is another case of the artist being 
he who mixes his colours with brains ; all others are amateurs, 

Considering the general tone of Mr. Fisher's entertaining 
contribution to ‘‘Contemporary Science," there are one or 
two surprising admissions. For instance, it is acknowledged 
that the Clark cell is “ deficient in staying-power.” Surely І 
have read somewhere that short-circuiting through a low 
resistance was good rather than otherwise for these cells. 
The statement was not one which commended itself—as it 
would now seem with good reason. Again, the question of 
the internal resistance is voted as doubtful. There is not 
available much information on this question, but I believe 
аго variations of from 400 to 10,000 ohms have been met 
with. 

Mr. Fisher affects to ignore the question of lay ; but is this 
really safe? He gives us values, based upon the Clark cell, 
which are stated to the fifth decimal place (one part in 
one hundred thousand), and when we remember that a differ- 
ence of 1°C. in temperature affects the third decimal place, 
this implies that the temperature ought to be known to one- 
hundredth of a degree !—a knowledge which most electricians 
will take leave to doubt. 

Lastly, we would remark that it is wise to be “Оп with the 
new.” A cell giving one volt will be extremely useful, and 
more than one variety promises well. Thus Mr. Fisher's 
article closes with quite a warm welcome to the new comer, 
although preceding paragraphs breathed forth threatenings an 
slaughter.—Yours, &c., C 


— е 
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THE SAMUEL MORLEY MEMORIAL COLLEGE. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: May I call attention to the reopening of this college 
for а new session’s work on Monday, Oct. 4th? Your adver- 
tisement columns contain full particulars of the classes (which 
were attended last season by 1,131 working men and women), 
but there are a few points which I should be glad to emphasise. 
One is the lowness of the fees—-2s. per session for most classes, 
together with an entrance fee of 1s. on first joining. There are 
few who cannot afford this. Another point is the wide range 
of subjects, from quite elementary classes in English and 
foreign languages, singing, dressmaking and cooking, up to 
Mr. Parkyn's University Extension Lectures on the Phy- 
siology of Plants (Wednesdays at 8), or classes in connection 
with the Science and Art Department in Electricity, Duilding 
Construction, Botany, &c. In Applied Mechanics, Botany and 
Electricity there are practical classes in which the students 
perform experiments themselves. A special feature is a class 
on the care of horses and other animals, conducted by Prof. 
Pritchard, on Saturdays, at 8. Certificates will be distributed 


illustrations. 


in the Royal Victoria Hall, next door to the college, on Tues- 
day, Oct. 5th, when an address will be delivered by the Right 
Rev. the Bishop of Stepney, Bishop Designate of Bristol. 
Besides these certificates, scholarships were awarded last 
summer to seven students, enabling them to attend the 
summer meeting for University Extension students at Oxford. 

Social life is not forgotten in the college. Bona fide students 
have the opportunity of joining a library, gymnasium and clubs 
—cycling, swimming, debating, photographic, natural history, 
chess, &c. 

The more the college is known, the greater may be its 
usefulness, therefore by inserting the above you will greatly 
oblige, yours, &c., Емма Cons, Hon. Sec. 


Sept. 80, 1897. 


——— 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, I, 2 and $, Salisbury-court, Fleet- 
street, London — 

SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK can still be had. Price 78. 6d.; post free, 8s. 3d ; abroad, 9s. 
About 1,300 pages. 1898 Edition in preparation, and will be published 
end of January next. 


„TRE POTENTIOMETER AND ITs ADJUNCT8": A Universal System of 
Electrical Measurement. —By W. C. Fisher. Fully illustrated. Now ready. 
Price 68., post free; abroad, 6e. 6d. Digest post free. 

*LocALISATION OF FaAurTS IN ErmBormi0 Licat Marws."—By F. C. 
Raphael. Price 5s., post free; abroad, 58. 6d. Now ready. Prospectus 
on application. 

"SUBMARINE OABLE-LAYING AND RzPArRING."—By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. Now read y. 

“Тнк ALTERNATE OURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F.R.S. The New Edition is now ready. Price 
12s. 6d., post free. Vol. II., price 128. 6d. post free, is also ready. 

t THE ART OF ELECTROLYTIO SEPARATION OF METALS."—4A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

„THERE INOANDESOENT LAMP AND ITS MANUFACTURE. "— This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 

* ELEcTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition now ready. 
Price 28., post free. 

"PRACTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

„ ELEOrRTIO Laps AND ErEcrRIO LIGHTING,” by Prof. J. A. Fleming, 
M. A., D. Sc., F. R. S., is now ready. The book is handsomely bound, and 
full of original illustrations, designs, initials, &e. Price 7s. 6d., post free, 


‘“ Моттув POWER AND GEARING FOR ELEOTRIOAL MAOCHINERY.”—By 
E. Tremlett Carter, O. E., M.I.E.E. Now ready. Price 12s. 64., post 
free; abroad, 138. 6d. Prospectus post free. 


LABORATORY NOTES AND FoRUS.— With the above title we have ready a 
set of 40 Ek mentary and Advanced Exercises for use in Electrical Engi- 
neering classes. New Edition now ready. These have been prepared by 
Ur. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of „ 
(or Advanced) Exercises can be obtained, price 58. 6d. net. complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s, net; or bound in strong 
cloth case, price 12s, 6d. net. Strong portfolios can be had, price 1s. each. 
A full prospectus sent post free. 

„ ErgcrRIO Motive PowEkR."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author has had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d., 
post free ; abroad, 11s. 

‘ELECTRICAL ENGINEERING FORMULAE," а pocket-book, by Messrs. W- 
Geipel and Н. M. Kilgour, is now ready ; price 7s. 6d. ; by post, 7s. 9d. ; 
abroad, 8s. А fine large paper edition with wide margins can be supplied, 
price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. 

“Tur Work or HRTZ."—By Dr. O. J. Lodge, with many original 
Price 2s. 6d. net. 

„THE STEAM ENGINE INDICATOR AND IN DICATrOR DiAGRAMS, "—Ed.ted 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

% DRUM ARMATURES AND CoMMUTATORS,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

“THe MANUFACTURE ок ELECrRIO Liehr CARBONS.” — A Practical 
Guide to the establishment о a Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

„TRR Егкотвіс Anc."—By Мрз, Ayrton. In the Press. 
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“The Electrician” Electrical Trades’ Directory amd Hand- 
book.—The Publisher of this well-known Blue-Book for the 
electrical trades desires to contradict a rumour which he learns is 
in circulation that the issue of this work is to be discontinued. 
From an advertisement elsewhere it will be seen that a reward of 
£10 is offered to anyone furnishing information which will lead to 
the conviction of those guilty of circulating this false and malicious 
report. The Directory and Handbook for 1898 is already in course of 
preparation, and the work will, as usual, be published at the end 
of January. Many new features of interest to the profession will 
be introduced. 


Tenders Invited.—The Directors of the Lancashire and York- 
shire Railway invite tenders for the supply of the Company’s 
ordinary requirements for the twelve months ending Oct. 31, 1898. 
A list of these requirements will be found set out in an advertise- 
ment elsewhere, in which some further particulars are given, and 
tenders have to be lodged with Mr. C. W. Bayley, secretary to the 
Company, Hunt's Bank, Manchester, not later than 10 a.m. on 
Monday, Oct. 11. 


— The Corporation of the City of Kingston-upon-Hull 
require tenders for the electrical equipment of their tramways, 
to the extent of about nine miles double track and half-mile single 
track. "Tenders to the Town Clerk, Town Hall, Hull, before noon 
of Nov. 5. 

— The Glasgow Corporation invite tenders for the elec- 
trical equipment of the Springburn and Mitchell-street route of the 
Corporation tramways. Tenders to the Town Clerk (Sir J. D. 
Marwick), City Chambers, Glasgow, by10 a.m. Oct. 20. 


The Corporation of Southampton invite tenders 
for the supply and erection of (a) engines and alternators, motor 
alternator, rectifiers, high-tension switchboards ; (b) engines and 
continuous-current generators, balancing and volt-raising trans- 
formers, low-tension switchboards ; and (c) battery of accumulators 
and accessories. Specifications and forms of tenders can be 
obtained after 27th inst. at the Municipal Offices, Southampton, 
or at the offices of the engineers (Messrs. Kincaid, Waller and 
Manville), 29, Great George-street, Westminster, S. W. "Tenders 
to the town clerk (Mr. George B. Nalder) Municipal Offices, 
Southampton, by 2 p.m. Oct. 18. 


————— Tenders are invited for the utilisation of water 
from the Periyár Lake (India) for purposes other than irriga- 
tion. The irrigation season extends over nine to ten months, 
during which time the discharge is likely to be from 1,100 
to about 500 cubic feet a second, and the fall from the tunnel 
to the foot of the hills is approximately 900 ft., the distance 
measured along the course of the stream being about 6,800 ft. 
One cubic foot per second falling 900 ft. is estimated to produce 
over 60 effeotive horse-power. Further information may be 
obtained on application to the Chief Engineer for Irrigation, 
Madras, to whom tenders must be sent by July 1, 1898. . 


— —— The Council of the Municipality of Ipswich (Queens- 
land) invite tenders for the supply and erection of electric light 
plant and machinery. Specifications, &c., from Messrs. Gordon and 
Gotch, 15, St. Bride-street, Ludgate Circus, E.C. Tenders must 
reach the town clerk (Mr. Albion Hayne), Council Chambers, 
Ipswich, Queensland, by Nov. 15. 


—— — The District Board of Belize, British Honduras, invite 
tenders for the electric lighting of the town.  Particulars can be 
obtained of Mr. A. R. M. Simkins, M. I. E. E., care of Mr. F. Otto, 
Tower Chambers, Moorgate-street, E.C. "Tenders to Mr. Simkins 
by 20th inst. 

Tenders Accepted. The Halifax Town Council have accepted 
the tender of the Electric Construction Company for the supply 
and erection of a tramway switchboard at £584. 


The General Purposes Committee of the Carlisle Cor- 
poration recommend the acceptance of the following tenders for 
the supply and erection of plant and machinery for their proposed 
electricity supply station :— 


Siemens Bros. and Co. (Engines and Dynamos) .................. £8,591 
Callender Company (Mains) M E РЯ 8,767 
Oldham Boiler Works Company (Boilers) . 1,600 


Electric Construction Co. (Switchboard and Motor-Dynamos) 1,318 

Chloride Electrical Storage Syndicate (Storage Batteries) 

Crompton and Co, (Ате Lamps) ) в... 
The total of the contracts is £15,959. Plans have been prepared 
by the city surveyor (Mr. Marks) for the generating station, which 
is estimated to cost between £4,000 and £5,000. 


Sales by Auction.—Messrs. Wheatley Kirk, Price and Goulty, 
of 49, Queen Victoria-street, London, E.C., give notice that they 
have received instructions from the trustee in Paterson and Cooper 
to sell by public auction at an early date the entire contents of the 
extensive works premises at Pownall-road, Dalston, London, N.E. 
Some preliminary particulars of the machines, plant, apparatus, 
instruments, &c., which will be disposed of at this sale will be 
found set out in an advertisement elsewhere, and catalogues will 
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shortly be ready. The auctioneers point out that the commodious 
works, which will be vacated shortly after the sale, offer an excel- 
lent opportunity for those requiring works in London suitable for 
almost any class of trade. 


Sale by Auction.—Particulars are given in an advertisement on 
another page of the sale on Monday, Tuesday and Wednesday, (ct. 
25, 26 and 27, at Middelburg, Holland, of the incandescent lamp 
works in that town, consisting of the premises with their entire con- 
tents, which include engines and boilers, dynamos, accumulators, 
pumps, instruments, apparatus, and all requirements for incandec- 
cent lamp manufacture. Catalogues can be obtained free on appli- 
cation, and attention is called to the favourable position of the 
works for the manufacture of goods for the British and conticental 
marke's. 


For Disposal.—Particulars are given in an advertisement else- 
where of an electrical engineering and lighting business for disposal, 
of which full particulars can be obtained of Messrs. Snowball and 
Co., Side, Newcastle-on-Tyne. 


Meter-Testing Fees.—Particulars will be found in an advertise- 
ment elsewhere of the scale of fees for testing electricity meters 
which has been adopted, subject to the approval of the Board of 
Trade, by the London County Council. 


Appointment.—Mr. W. A. Bryson, of Glasgow, has been 
appointed borough electrical engineer by the Leith Town Council. 
Out of the 22 candidates the sub-committee of the Electric Light- 
ing Committee had seleoted the following short list:—W. A. 
Bryson, consulting engineer, Glasgow; E. L. Pope, Chelsea Elec- 
tricity Company, of London, and Mr. C. Powell, of London. The 
Committee, however, unanimously recommended the appointment 
of Mr. Bryson, and at Wednesday's meeting of the Council this was 
agreed to. 


Appointments Vacant.— An instructor in electrical engineering 
and telegraphy is required for the Ceylon Technical College. Salary 
Rs. 4,200 per annum. Some particulars as to qualifications, &c., 
are set out in an advertisement elsewhere. Applications will be 
received by the Crown Agents for the Colonies, Downing-street, 
S. W., up to Oct. 13. 


— The Electric Lighting Committee of the County 
Borough of Burnley invite applications for the position of assistant 
electrical engineer and manager at the electricity station. Salary 
£2 per week. An advertisement elsewhere gives further par- 
ticulars. Applications to the borough electrical engineer (Mr. 
W. R. Wright) by 10 a.m. of Tuesday, Oct. 5th. 


Business Notices.—Messrs. J. Goodman and Co. have removed 


to 48, Commercial-street, E., where all future communications 
should be addressed. 


In reference to a paragraph appearing on p. 725 of our 

last issue, the manager of Messrs. Julius Sax and Co. writes :— 

I observe a paragraph in your issue of the 24th inst. to the effect that 
а new company, under the title of Sax, Slatter and Co. (Limited), bas 
been formed to take over the business formerly carried on under the style 
of Julius Sax and Co. (Limited) at Foresters’ Hall, Clerkenwell-road, E.C. 
As this notification may possibly lead persons to assume that Julius Sax 
and Co. (Limited), which was established in 1855, have parted with their 
business, I write to inform you that this is not the case, and that Sar, 
Slatter and Co. (Limited) have no connection with Julius Sax and Co. 
(Limited). The business formerly carried on at Foresters’ Hall by 
Julius Sax and Co. (Limited), being of an entirely different nature 
to their ordinary businers, was recently discontinued. Julius Sas 
and Co. (Limited) still continue to carry on the business of elec- 
trical engineers and electric light contractors, at their works, 119, 
Coldharbour-lane, Camberwell, S.E., where they continue to manufacture, 
in addition to all ordinary electrical appliances, their well-known tele 
graphic and telephonic instruments, patent fire and burglar alarms, &c. 
The business has recently been placed under new management, and the 
Company is at present actively engaged in executing contracta of 000° 
siderable importance. 
The information published last week was supplied by Mesars. Sax, 
Slatter and Co. 


Liquidations.—A summary of the statement of affairs in the 
liquidation of the Epstein Electric Accumulator Company (Lim! 
has been issued. The gross liabilities amount to £25,973. 18s. 6d., 
of which £18,826. 14s. 8d. is expected to rank ; the assets are 
estimated to produce nil. The total liabilities of contributaries 5 
£90,133. 14s. 8d. The Observations of Mr. S. Wheeler, official 
receiver, refer to the promotion of the Epstein Company by Wood- 
house and Rawson United and Mr. L. Epstein, and gives particulars 
regarding the purchase price of £71,000. The financial arrange 
ments of the Company from its registration on July 31, 1891, are 
involved, and no valuation of the patents appears ever to have ү 
made. The Board of Directors has apparently changed as capita 
has been required to carry on the concern. The latest issue 
capital was for £2,000 Second Debenture Stock in July, 1896. 
The failure of the Company is attributed by Mr. Epstein and the 
secretary (Mr. P. W. Northey, now receiver and manager for the 
debenture-holders) to the inability of the Company to meet 
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made in respect of the supply of defective batteries and to the 


want of sufficient capital. Further particulars of this failure will 
be found in our last issue, page 725. 


Liquidation.— Creditors of the Indestructible Ignition Tube 
Syndicate (Limited) must send оо of their claims to the 
liquidator (Mr. A. J. Channon), Broad-street House, E.C., by 25th 
inst. 

Dividend.—4A first and final dividend of 10s. 3d. in the E has 
been declared in the matter of the British Electric Manufacturing 
and Engineering Company, Limited (in liquidation). The dividend 
will be paid to creditors on Tuesday, the 5th inst., at the offices of 
Messrs. A. Goddard and Co., St. George’s House, Eastcheap, 
London, E.C. 

Bankruptcy. —George Thompson, electrical engineer, trading as 
G. Thompson and Co., at 115, Queen’s-road, Brighton, was pub- 
licly examined at Brighton. In April, 1892, in partnership with 
another man, he took over the Brighton branch of the Electric 
Fittings and Supply Company, putting himself £25 in the business, 
while his partner brought in stock to about the same value. After 
about a year a deed was drawn up under which they each drew £2 
a week from the business. As they got into difficulties tho part- 
nership was dissolved in 1894, the debtor taking over the assets 
and liabilities. He then discharged the whole of the debts, putting 
in £270, of which £200 was borrowed from his uncle, and the other 
£70 from friends, Of the £70 he had repaid about £40, but none 
of the money borrowed from his uncle had been repaid. Examina- 
tion closed. 


Useful Workshop and Factory Lamps.—In October, 1894, 
we referred to the handy patented Industrial oil lamps, 
manufactured by Measrs. A. C. Wells 
and Co., of Midland-road, St. Pancras, 
London, and Manchester, for use in 
workshops, factories, in building and 
construction work, or exposed posi- 
tions. The immense development of 
electric lighting, which has been the 
feature of the past 10 to 15 years, has 
necessitated the provision of greatly 
improved lamps, both oil and gas, and 
especially for the former ; and Messrs. 
Wells and Co. have from the first 
taken the foremost position in supply- 
ing the demand for simple, strong and 
safe lamps for use under the conditions 
we have indicated. Since the intro- 
duction of the original Industrial 
lamp, of which many thousands have 
been sold, various types of these lamps 
have been introduced, the latest (the 
* Hurricane") being shown in the 
illustration herewith. This is known 
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dustrial” lamps particularly suitable 
for export. А catalogue giving all 
particulars is available for the trade. 


Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Sept. 22 to 
Sept. 28, with the ports of destination :— 

Argentina Buenos Ayres, £251 (including £49 telegraph material); La 
Plata, £39 ; Rosario, £858 (including £568 telegraph cable) Australasia 
—Christchurch, £9; Fremantle, £2,680 ; Lyttelton, £25 ; Melbourne, 
£1,477 (including £1,402 telegraph material) ; Wellington, 4896. Belgium 
—Antwerp, £124 (fuses); Brussels, £27 (telegraph material) ; Ostend, 
£40. China—Shanghai, £199. Colombiu—Santos, £18 (telegraph stores). 
Egypt—Alexandria, £70. Ilolland Amsterdam, £50; Hony Коту — #71. 
India — Bombay, £14; Calcutta, £475. Japan — Yokohama, £384. 
Norway—Christiania, £9. Portugal—Beira, £1,588 (including £1,060, 
telegraph material); Lisbon, £10. Russia —Marionpol, £455 ; St. Peters- 
burg, £69 (telegraph wire). South Africa— Cape Town, £287 ; Chinde, 
£8; Durban, £30; East London, £49; Port Elizabeth, £64. Spain— 
Vigo, £7,000 (telegraph cable). Straits Scttlements—Singapore, £74. 
Sweden—Gothenburg, £1,334 ; Stockholm, £188 (telegraph wire). West 
Indics—Jamaica, £74 ; Trinidad, £25. Total £18,387, against £20,222 
in the corresponding week last year (Sept. 23 to Sept. 29). 

Award.—The oil engine manufactured by Messrs. Edward 
Humphries (Limited), of Pershore, has received the first prize 
gold medal at the show of the National and International Agri- 
cultural Society now being held at the Hague. 

Obituary.—We regret to announce that Mr. H. Wilhelm (of 
Messrs. Wilhelm and Co.), who has been seriously ill for some 


time past, expired on Sept. 20 from consumption. We аге informed 
п Мт. Н. Haldmaier will carry on the business without any 
change. 


Aberdeen.—The Harbour Boards have accepted the offer of the 
Electricity Department of the Corporation to supply current for 
lighting the harbour at a reduction of 123 per cent. on the usual 
rates. The question of the erection of a separate installation has, 
therefore, been abandoned. 


Alexandria (Egypt).—The Khedive formally inaugurated the 


‘Alexandria electric tramways on the 14th ult. 


Alleged Fraud.—Louis Héndlé, who has been several times 
before the magistrate at the Guildhall (London) on charges of 
obtaining money by false pretences, was on Wednesday committed 
for trial by Mr. Alderman Alliston. 

Argentina.—The following figures show the values in gold of 
the electrical imports to Argentina for the first half of 1897, com- 
pared with the corresponding period of 1896 :— 

1896. 1897. 


Galvanised iron wire ... ........... $351,455 ...... $583,929 
Dynamo machines 5,480 21,101 
Electric light material ........... ... 94,221 ...... 100,692 
Cable and wire . 17,012 85,698 
Fittings (including gas) . 51,805 81,887 
Telephone material .................. 808 6,776 
Telegraph material ........... ...... 9,108 ...... 15,519 
Incandescent lamps .................. — 67,152 

Total............ $514,439  ...... $763,154 


Bath.—At the last meeting of the Town Council the Electric 
Lighting Committee presented а lengthy report on the progress of 
of the electric lighting works. In the course of the discussion 
which followed it was announced that the Local Government Board 
15 sanctioned a further loan of £5,000 or £6,000 for extensions to 
the mains. 


Battersea (London).—After considerable discussion on the 
recommendation of the Electric Lighting Committee to appoint 
Mr. Robert Hammond consulting engineer, it was agreed ' that 
an electrical engineer should be advertised for, Mr. Hammond to 
take his chance with two other selected candidates.” 

Blackburn.—In the Bill which the Corporation propose to intro- 
duce iu the next session powers are to sought for borrowing 
£100,000 for the purchase and extension of the local tramways and 
for the introduction of the electric traction. 

Bootle.—The Board of Trade have signitied their approval of the 
electric lighting scheme prepared for the Town Council by Mr. 
T. L. Miller, who has been instructed to proceed with the prepara- 
tion of the detailed plans and specifications. 

Bradford.—The Gas and Electricity Supply Committee have 
decided to replace all public lamps at Heaton and Frizinghall by 
incandescent electric lamps as soon as the electric light mains are 
laid in these districts. 

Bristol.—Sir Francis Marindin, R. E., and Major P. Cardew 
inspected the Eastville to Fishponds extension of the electric tram- 
way on Tuesday. A special car was run over the line, and every- 
thing proved to be satisfactory. The line was opened for public 
traffic on Wednesday. The extension from Fishponds to Staple 
Hill will be completed in about three weeks. 

Bromley.—The District Council notify that they propose to 
transfer their Provisional Order to the Bromley (Kent) Electric 
Light and Power Company (Limited). The date of the Order is 
1891, and the area of supply includes the whole of the urban 
district of Bromley. The transfer is to be for a period of 42 years, 
subject to certain rights of purchase by the Council. The Com- 
pany undertake to pay the Council the cost of obtaining the Order 
(£361. 2s. 3d.). 

Buluwayo (Rhodesia).—Public electric supply will shortly be 
available in the capital of Rhodesia, and will probably be inaugu- 
rated in connection with the festivities to take place in connection 
with the opening of the Buluwayo railway. 

Church Lighting.—The well-known St. Clement Danes Church, 
Strand, London, which is about to undergo interior and exterior 
repair and decoration, is to be provided with an electric lighting 
installation, the necessary funds being provided by the money 
received for seats to view the Jubilee Procession. 

Darwen.—The Electric Lighting Committee recommend the 
Town Council to appoint Mr. Stanley Clegg, of Burnley, as borough 
electrical engineer, at а salary of £200 per annum. 

Dover.—There was a temporary failure of the arc lighting on 
Sunday evening, the sea front and principal streets of the town 
being in darkness. The incandescents were not, however, affected. 
The electric festoons which were utilised for illuminating the sea 
front in the season, but had been discontinued, were requisitioned. 

Dublin.—The Electric Lighting Committee have decided to 
engage ап electrical expert for the purpose of advising them in 
connection with the proposal to put in improved electric light 
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cables at а cost of £20,000, and to erect and equip a new elec- 
tricity generating station at а cost of £100,000. At the last 
meeting of the Committee the electrical engineer presented a lengthy 
report on the question of the faults in the cablo, and said that he 
paid a visit to the works of the India Rubber Company, the manufac- 
turers of the present cable, and after interviews with their experts 
the conclusion they arrived at was, that while some of the break- 
downs might be due to manufacturing faults (such as insufficiently 
„killing“ the acid used in tinning the wire, ог to an excess of 
sulphur in the rubber compound), and others to faults produced by 
careless handling while the cable was being laid, and which 
would not at once be apparent, the main cause was not 
having a sufficient thicknees of rubber, especially in the 
smaller sizes. At the time the cables were first made they con- 
sidered them quite equal to the work required of them ; but in the 
light of their experience sinoe they recommend а considerable 
increase in the thickness of the rubber, not so much for electrical 
as for mechanical strength when the outside braiding perishes, as 
it seems to do in most places in course of time. Their experience 
was that waterproof tape was much superior to braiding as an out- 
side protection, and in cases where it had been in use five or six 
years, it appeared to be in perfectly sound condition. If they were 
to continue using rubber cables it would be necessary not only to 
increase the rubber, but aisotoadopt a different joint boxand mode of 
jointing. The India Rubber Company had offered to send a competent 
man at their own expense to examine the condition of the cables and 
report fully upon them, which would be most desirable, as they would 
then be in a better position to suggest a make of cable which would 
meet their requirements, and which, if accepted, they should be 
asked to guarantee to remain free from faults (except where caused 
by external accidents) for a period of at least 15 years. The engineer 
was of opinion that in any case it would be necessary to keep the 
arc lighting eables in a separate conduit from the incandescent 
cables, and as they had a spare 4in. pipe at present laid along one 
side of the principal street, the amount of 3in. pipe to be laid would 
be thereby reduced. As regards the incandescent lighting cables, 
the engineer considered the heavier cables (19/14 and 19/10) were in 
good condition, but the 7/16 cable was not in very reliable con- 
dition, and the whole of the 7/18 cable (over 7,000 yards) should be 
replaced without delay with а better class. 

Dundee.—4A special meeting of the Town Council in committee 
was held on Wednesday for the purpose of considering Messrs. 
Urquhart and Small's report on the introduction of electric traction 
on the local tramways and on the extension of the system. The 
report estimates that the Perth-road—Broughty Ferry route 
(including the Baxter Park branch) would cost, with land and 
buildings, generating plant, overhead construction, &c., £42,702, 
and the Lochee to Fairmuir section £15,750, a total of £58,502. 

Eccles.— The Town Council have received the sanction of the 
Local Government Board to borrow £11,408 for the purpose of 
establishing electrieity supply works. 

Edinburgh. —The Parish Council have remitted the question of 
the electric lighting of the Council's Chambers in Castle-terrace 
and the poor houses at Craigleith and Craiglockhart to a Committee. 
The Town Council on Wednesday adopted the report recently 
presented by the Electric Lighting Committee recommending the 
introduction of the electric light into Portobello. 


Electric Lighting in Liverpool Suburbs.—For some time past 
the Liverpool District Lighting Company have been engaged in the 
erection of an electricity generating station for the supply of current 
to the districts of Great Crosby, Blundellsande, Waterloo and 
Seaforth, The station is at Waterloo, and the system of 
supply is low tension and direct current at 220. The plant at 
present fixed is capable of supplying 1,000 lamps at one time, but 
the buildings can accommodate plant for about 7,000 lamps, and 
land has been acquired for further extensions. The dynamos have 
been supplied by W. and J. Robinson and Co., and the armature 
shafts are coupled directly on to the crank shafts of the engines. 
The distributing mains have been manufactured and laid by the 
Callender Cable and Construction Company, under the supervision 
of Mr. F. A. Pocklington. There are two batteries of 116 E. P. S. 
cells (K 33 type). The main switchboard is of the Weston type, 
and the Chamberlain-Hookham meter is used. Current will be 
switched on to-day (Friday). The work has been done under the 
supervision of the Company's engineer (Mr. W. M. Horsfall), with 
Mr. A. Bromley Holmes as consulting engineer. The undertaking 
18 estimated to cost £20,000. 

Folkestone.—The Folkestone Electric Light Company have 
acquired a site for tlie erection of an electricity station, and it is 
calculated that the works will be completed by the spring of 1898. 

Glasgow.—The following communication from Mr. Arthur 
Wright, the Brighton borough electrical engineer, has appeared in 
the Glasgow Herald :— 

As one who is taking a keen interest in the present discussion as to how 
the multifarious electrical wants of the whole of Glasgow can be most 
satisfactorily supplied, and as my name bas been mentioned in connection 
With the power station at Brighton, permit me to state that Bailie 


Chisholm very correctly expressed, in his speech on Monday last, my 
reasons for using the combination of low and high-pressure systems there. 
When I state that only 100 н.р. out of the 5,000 now being installed in 
the Brighton station is to be used for the high-tension distribution there 
need be little doubt as to the system my past experience has led me to 
prefer for the distribution of electricity in densely-inhabited towns 
Although only an engineer who has thoroughly studied the enormous 
Glaegow district over which electricity will soon have to be supplied for 
lighting, power, tramway, and other purposes, can state definitely whether 
the whole of it should be generated in two or three separate modern low- 
pressure stations or not, yet I have no hesitation in saying that a very 
great majonty of the inhabitants ought certainly to have electricity 
supplied to them by means of low-pressure continuous current, and that it 
is only by the concentration under one general committee of the whole 
business of electricity production and distribution that the best interests 
of the inhabitants of Glasgow will be served. 


Halifax.—The Town Council notify that they propose to apply 
to the Board of Trade for permission to raise the pressure of elec- 
tric current supplied in the district from 100 to 200 volts. 


Hanley.—The Local Government Board have sanctioned the 
borrowing of £14,880 by the Town Council for electric lighting 

urposes. The maximum demand system of charging for current 
ae been adopted. After a maximum daily consumption of one 
hour in the summer half-year and two hours per day in the winter 
half-year, the charge for current will be reduced to one-half, viz, 
24d. per unit. 

High Wycombe.— The Town Council have decided to transfer 
their Provisional Order.to the Wycombe Borough Electric Light 
and Power Company (Limited). 


Hyde.—Here the electric lighting question is coming to the 
front, and the Town Clerk has been requested to obtain infor- 
mation from other towns where electricity works are in operation, 
for the use of the Electric Lighting Committee. 


Islington (London).—The Vestry will be invited to discuss a 
lengthy report from the Electric Lighting Committee this evening. 
The Vestry some time ago applied to the London County Council 
for a loan of £7,000 for electric lighting purposes, and the county 
engineer reported that, in his opinion, the works for which the loan 
was required might have been wired carried out at less cost. 
The Vestry's electrical engineer (Mr. Albert Gay) has therefore 
presented a lengthy report on the whole subject. The expenditure 
authorised by the Vestry to date (including immediate extensions) 
is about £150,000, and, assuming that up to the end of 1898 a further 
sum of £40,000 for extension of mains, &c., was authorised, the total 
expenditure would be £190,000, and this divided by 1,160, being the 
total kilowatt capacity of the plant, when the extensions included 
in this sum are complete, would reduce the capital cost per kilo- 
watt from £204 to £163, or only £13 above the average. The fact 
that the cost falls to the extent of £41 per kilowatt on the first 
extension proves that the high initial expenditure is not due to 
extravagance, but chiefly to provision having been made for the 
future. Mr. Gay considers that in five years the capital cost per 
kilowatt will not exceed that of other installations in London of 
similar size, while the general excellence of the installation cannot 
be disputed. At the same meeting а scheme will also be submitted 
for laying mains in Highbury New Park and Essex-road, at a cost 
of £23,372. 


Leicester.—A Local Government Board inquiry was held si 
Leicester on Tuesday by Col. W. L. Coke, into the application 
of the Council to borrow £33,719 for electric lighting purposes. 
There was no opposition, the borough engineer (Mr. Colson) 
explaining that owing to increased demand it was necessary to 
extend the works. 


Leith.—At the meeting of the Town Council on Wednesday Mr. 
Baxter intimated that, as a burgh electrical engineer had been 
appointed, he would raise the questions of the improvement of the 
tramway service and the introduction of electric traction at the 
next sitting. 

Liverpool.—At a meeting of the Tramways Committee this week 
the question of the extension of the tramway system was discussed, 
and the various new routes recommended by the sub-committee 
were confirmed, with the exception of the line from the Pierhead 
along Chapel-street and Tithebarn-street to Dale-street. In all 36 
additional routes are to be constructed, with the result that the 
existing mileage will be doubled. 

Marylebone(London).—The Vestry are considering the practic- 
ability of establishing electricity works at the parish stoneyard 10 
Capland-street. Mr. Hopkins, at the last Vestry meeting, urged the 
lighting of Lisson-grove and Marylebone-road electrically. Ол 
the recommendation of the Parliamentary Committee the Vestry 
have decided to oppose the applications of the County of London 
and Brush Provincial and the Marylebone Electric Supply Com- 
panies for Provisional Orders for the parish. 

Middleton (Lancs.).—The Gas and Electric Lighting Committee 
have instructed the Town Clerk to write to several consulting 
engineers for their terms for preparing a report on the electric 
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lighting question, and generally advising the Corporation on the 
question of the erection of electricity and refuse destructor works. 


Motor Car Law.—At Bow-street (London) Police Court, 
Francis Leaden was summoned for allowing a van to stand in the 
roadway for a longer period than was necessary for loading or 
unloading, contrary to 2 and 3 Vic., Chap. 47, Section 34. For the 
defendant. it was contended that the vehicle was not a van within 
the meaning of the Act but was a motor car, and that therefore no 
offence was disclosed on the summons. Under the Light Loco- 
motives’ Act, a motor car was a carriage, not a van, and did 
not come within the Act under which these proceedings were 
instituted. Evidence was called to show that there had been no 
unnecessary delay ; but it was admitted that the vehicle was used 
for the conveyance of goods. Mr. Lushington said he could not 
see any reason why a motor car propelled by electricity or oil should 
not come under the same laws as other vehicles in London. It was 
a cart or carriage for the conveyance of goods, and therefore came 
under the Police Act. Defendant was fined 10s. and 2s. costs. 
Mr. Lushington, however, agreed to state a case, as it appeared to 
be the first time this legal point had been raised. . 


New Tower Bridge Approach. —The local authorities interested 
in the new roadway which is being constructed by the London 
County Council from the Tower Bridge to the Old Kent-road have 
approached the Council with a view to the new thoroughfare being 
lighted electrically. 


Peterborough. —Another change of front by the Town Council 
has to be recorded, as on Tuesday it was decided to rescind a 
former resolution postponing the consideration of the electric 
lighting question for twelve months, and to make application to the 
Board of Trade for extension of time to comply with the terms of 
the Provisional Order granted in 1894. 


Portsmouth.—The minutes of the Electric Lighting Committee 
just presented recommend the purchase of four electric motors at 
£35, the hiring of an alternator for six months at £75, and that 
application be made to the Local Government Board for sanction to 
borrow £40,000 for electric light extension purposes. Mr. Ald. 
Ellis, Chairman of the Committee, explained that they had some 
difficulty in obtaining the alternator, and that the arrangement 
would allow them to run right through the winter without further 
trouble. As the engineers’ strike had interfered with the manu- 
facture of the plant for the extensions at the station it was proposed 
to make arrangements for two years ahead instead of only one. A 
new engine would shortly be required, апа Mr. Ald. Ellis 
"hoped the Council would allow them to tender all over the 
world,” a remark which seemed to please some of the councillors, 
one member interjecting ‘‘ particularly Germany.” Mr. Ald. 
Ellis thought **it would be to the best interests of the town to 
advertise in England, America and all English-speaking countries, 
and even Germany." 


Provisional Orders.— Though the Chichester Town Council have 
decided to apply for a Provisional Order, they intimate that they 
have no intention of establishing'electricity works at present. The 
Oldbury Urban District Council propose to apply for electric 
lighting powers. At a special meeting of the Penzance Town 
Council on Wednesday it was decided to oppose the application 
of an electric lighting company for а Provisional Order for the 
district, and the Lighting Committee were instructed to ascer- 
tain the probable cost of establishing electricity works. The 
Rotherhithe (London) Vestry have refused their consent to а 
proposed application for a Provisional Order by the County 
of Toudon and Brush Provincial Company. The Smethwick 
Urban District Council will oppose two applications for Pro- 
visional Orders for the district, as the Council have already 
decided to retain electric lighting powers in their own hands. The 
Stonehouse District Council have decided to take steps to obtain a 
Provisional Electric Lighting Order. The Tottenham District 
Council have received a communication from the Tottenham and 
Edmonton Gas Company relative to the question of obtaining 
electric lighting powers, and the matter has been referred to the 
General Purposes Committee. The Willesden Urban District 
Council have unanimously resolved to apply for a Provisional Order. 


Santiago (Chili).—An error crept into our account (Sept. 17th 
issue) of the work to be carried out in connection with the conces- 
sion recently granted for the construction of tramways and elec- 
trical works in this city. The capital expenditure involved should 
have been given as £1,050,000 instead of £105,000. 


Southampton.—At the last meeting of the Harbour Board the 


surveyor (Mr. E. C. Poole) submitted plans and estimates of the 
cost of work connected with the erection of electric cranes on the 
quay. The total expenditure was estimated at £1,835, and after 
discussion it was decided to invite tenders for the work. 

Southend.—The Town Council have decided to apply to the 
Local Government Board for sanction to borrow а sum, not exceed- 
ing £15,000, for electric lighting purposes, and to advertise for an 
electrical engineer at a salary of 2250 per annum. 


St. Helens.—The Parliamentary Committee have definitely 
decided upon electricity as the motive power for the local tramways, 
but no decision has been come to as to the system. The revolving 
bridges over the canal are obstacles to the adoption of a conduit 
system, and it is therefore probable that the overhead trolley will 
be оа Dr. Edward Hopkinson has been selected by the 
Council as consulting engineer. 


St. Pancras (London).—At the meeting of the Vestry on Wed- 
nesday, the Electric Lighting Committee reported that the net 
profit on the Regent’s-park station for the half-year ended June 30 
was £2,040. 2s. 9d., while there was a net loss on King’s-road 
station of £739. 15s. 9d., and after adding the deficit of £800. 
12s. 7d. made in the half-year ended December 31 last, there was 
a profit balance on account of both stations of £499. 14s. 5а. There 
was a gross profit of £5,063. 2s. 8d. on the Regent’s Park station 
during the half-year, and of £293. 15s. 114. on the King's-road 
station. The Committee regarded the result as eminently satisfac- 
tory. Inthe case of the Regent’s Park station there was an increase 
of more than 1б per cent. over the half-year ended Dec. 31 
last, whilst in the case of the King's-road station there was a loss 
of £847. 2s. on last year's working. The capital expenditure 
amounted to £191,314, of which £162,485 has been raised on loan. 

Telephone Trunk Extensions. — Bangor, Carnarvon, Newport 
(Isle of Wight) and Selby have been added to the telephone trunk 
line connections of the Kingdom. ! 

Train Lighting.— The South-Eastern Railway have inaugurated 
а new vestibule service for main line traffic, the carriages being 
illuminated throughout by electricity. The lighting system adopted 
is designed by Mr. A. B. Gill, the apparatus being manufactured 
by Messrs. J. Stone and Co., of Deptford. 

Whitechapel (London).—At the next meeting of the Board of 
Works a scheme for the purchase of land to enlarge the present 
dust destructor and to erect an electricity station will be discussed. 


Workhouse Lighting.—The Workhouse Committee of the Roch- 
dale Guardians recommend the substitution of electric for gas 
lighting at the workhouse as soon as practicable, and that the 
services of an electrical engineer be obtained for the preparation 
of the necessary specifications. The Guardians at present pay £280 
per annum for gas, and the electric light is recommended for the 
sake of safety, economy and health. 


PATENT RECORD. 


— — 

A record of Applications for Patents and Patent Spccifications Published 

ts compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 

Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 

Note.—The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicaters of inventions, or 
where complete specifications accompanies application an asterisk is sufixed. 

September 14, 1897. 

21,055. Tae British Taomson-Houston Company (Limiten). London. 
Improvements in and relating to electric cars and surface contact 
railways. (E. М. Hewlett, United States.)* 

21,074. D. MATHIEU. London. Improvements in electrical receivers for 
actuating clock and similar mechanism. 

21,078. T. McNamee. Dublin. Improvements in the method of utilising 
the rise and fall of the tide canals, rivers and surface waters for 
generating electricity for lighting and all its various purposes or 
creating other motive power by its use. 

21,100. W. R. Lake. London. Improvements in alternating electric 
current generators. (H. Fairbanks, United States.)* 

21,109. W. J. Davy and G. THomas-Davies, London. Improvements in 
the bobbins and cores of solenoids for enclosed electric arc lamps. 

21,110. W. Н. WHEATLEY. London. Improvements in arc lamps with 
double globes. (Allegemeine Elektricitüts-Gesellschaft, Germany.)* 

21,111. W. Н. WHEATLEY. London. Improvements in the attachment of 
pole-pieces. (Allegemeine Elektricitits-Gesellschaft, Germany.)“ 

21,119. J. Housors. Liverpool. An improved reflector for electric incan- 
descent lamps. 

September 15, 1897. 

21,154. W. Н. Jones and B. H. Jones. Wolverhampton. 
in electro-plated wares. 

2,1157. J. RussELI. Glasgow. Magnetic and electric measuring instru- 
ments. 

21,178. J. HAnREAVES. London. Improvements in and relating to 
the treatment of solutions of carbonates of soda resulting from 
electrolysis of chloride of sodium and in apparatus applicable for 
use therein. g 

21, 180. J. S. Lewis and F. J. Howyrr. London, Improvements in dynamo 
electric machinery. 


Improvements 


> 
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21,184. M. Wacker. London. 
electric traction systems. 
21,186. Е. H. Perry. Liverpool. Improvements in primary batteries. 
21,195. A. E. BanaER. London. Ап improved continuous-current 
dynamo-electric machine.* 
September 16, 1897. 
21,229. D. Forges. London. Ар improved portable electric battery. 
21,249. J. G. Lorrain. London. Methods of and apparatus for preventing 
the sticking through leakage currents or the like of electric 
railway section switches. (The Esmond International Electric 
Traction Company, United States.) | 
September 17, 1897. 
E. G. WAE and A. W. SouTHEY. London. Improvements in 
and connected with electric traction on the accumulator system. 
C. M. Вогез. Kingston-on-Thames. An improved electric arc- 
light reflector. 

M. J. P. O'Gorman. London. Improvements in electric cables 
and in the manufacture of the same. 

September 18, 1897. 

R. F. Hatt. Birmingham. Improvements in apparatus to be 
used in connection with the electro-plating of small articles, 

К. W. BRAHAu. London. An improved method of raising and 
lowering electric light pendants. 

Н. W. WILKINSON. London. Improvements in or relating to 


“тее boxes of electricity mains, tramway cables, or analogou8 
road receptacles.* ' 


Improvements in switches for use in 


21,357. 
21,566. 
21,395. 


21,420. 
21,437. 
21,462. 


21,484, W. R. Lake. London. Improvements in electric motors. (R. 
Arno, Italy.) 
September 20, 1897. 
21,496. P. R. Cops. Glasgow. An electrical water-level indicator or 
recorder. 
21,534. В. J. В. Mitts. London. Improvements in electric arc lamps. 


(B. H. Pomeroy, United States.) 
A. С. Brown. London. Improvements in telegraphic or tele- 
phonic relays and circuit arrangements for same. 
September 21, 1897. 
C. L. R. E. Mgnces. London. Improvements in electric con- 
necting devices applicable to lamp sockets, wall plugs, and the like. 
W. Decker and G. von SrRuv&. London. Improvements in and 
relating to electrolytes for secondary batteries. 
September 22, 1897. 


21,554. 


21,623. 
21,657. 


21,704. S. W. Hart. London. Improvements in secondary electric bat- 
teries or accumulators, 
21,705. S. W. Hart. London. Improvements in and relating to secondary 


electric batteries or accumulators. 

P. ScHUüTzE. London. Improvements in electrically-propelled 
waggons and similar vehicles for streets and roads. 

B. M. Drake and J. M. GonHaM. London. Improvements in 
inner globes for inclosed arc lamps. 

M. J. P. O'Gorman. London. Improvements in the manufacture 
of insulated electrical conductors. 

September 23, 1897. 
21,195. J. W. AsTLEY, trading as the Central Electric Engineering Com- 
pany, Keighley. Improvements in electric switches. 

21,814. M. Sicer. London. Improved device for deriving weak currents 
from main current conductors. 

21,818. T. E. Abaus. London. Improvements in electric arc lamps.* 

21,819. E. J. WADE. London. Improvements in and connected with 
electrical storage batteries. 

C. OLIVER. London. Improvements in or relating to arc lamps 
and the feed mechanism thereof. 

N. STANILAND and О. P. MACFABLANE, 
in and connected with electric lighting. 

September 24, 1897. 
21,951. R. HgrrMANN. London. Improvements in and relating to electrical 


alarms.* 
September 25, 1897. 
21,974. T. Storer. Devizes. Improvements in or relating to electric 
telephones. 


21,724. 
21,732. 
21,753. 


21,822. 


21,829, 


London. Improvements 


SPECIFICATIONS PUBLISHED. 
Norz.—All Specifications can now be obtained at the uniform price of 


‚ each, 
1896, 
18,570. Danngrt. Electric batteries. 


19,148. Lake (Elektrizitiits Aktiengesellschaft vormals Schuckert and Co.). 
Electric current transformera. 


19,455. Тномгзох and WALKER. Automatic switches and safeguards for 
electric traction systems, 
19,4554. TuoMPsON and WALKER. Automatic switches and safeguards 


for electric traction systems, (Date claimed under Patenta 
Rule 19, September 3, 1896.) 


19,871. BLACKBURN and Spence. 
trolling apparatus. 

20,805. Fyny. Devices for protecting electric circuits and apparatus or 
instrumenta from injury by excessive electrical potential. 

21,510. Situ. Collectors for electric tramways and railways. 

21,972, Brown, Dynamo electric generators and motors, 


Electric automatic regulating or con- 


HECKER. Means applicable for use in working electric railwaya 
provided with underground conductors. 


Byxa. Fittings for electric light and like purposes. 
BALFOUR and Ѕмітн. Closed conduit system of electric railways. 


Тномѕом. (Griitz.) Cell for controlling the direction of flow of 
electric currents, or retarding such flow, aud for like purposes. 


ABEL (Berliner Machinenbau  Actien Gesellschaft vormals. L. 


22,045. 
22,585. 
22,886. 
23,084. 


23,178. 


Sehwartzkopff.) Apparatus for varying the speed of electro 
motors. 
23,256. ARMSTRONG. Electric lighting for velocipedes, cabs, broughame, 


omnibuses, tramcars, or any other vehicles, and the method of 
generating and storing electrical energy therefor by the utilisa- 
tion of the motive power of the said velocipedes, cabs, broughams, 
omnibuses, tramcars, or any other vehicle. 


25,258. PRESTON and Зімкіч. Primary electric batteries. 
23,778. HuTTON. Electric indicators of water level. 


25,9424. BELFIELD (Wurts). Electric switch. (Date claimed under 
Patents' Rule 19, Oct. 27, 1896.) 


BELFIELD (Wurts). Electric switches and cut-outs or circuit 
breakers. 


. LAURIE, Suspenders for electric lamps. 

. WaDE, Moores and FARRELL. Dynamo electric generators. 

. COTTERELL and RussgLL. Electric switches. 

. Hopkinson. Magnetic apparatus for effecting reciprocating motion. 
. De Pauw. Electric meters. 

. Tygr. Electric locks for railway point and signal levers. 


. SIEMENS BROS. AND Co. (LIMITED) and GRIMSTON, Automatic 
brake for an electric inotor. 


25,942. 


26,491. CELESTRE. Electric accumulators. 

27,776. Marino. Obtainment of metals or alloys by electrolysis or hydro- 
electro chemical action. 

28,288. CaNNING. Anodes for the electro-deposition of nickel. 

29,226. Lake (Cie. de l'Industrie Electrique.) Dynamo electric machines. 

897. 

10,056. CtEgvELAND. Rail bonds for electric railways and the method of 
making the same. 

13,107. BERGMANN. Electric arc lamps. 

15,971. THE British Тномѕох-Нооѕтох Company (Limiten. — (Priest.) 
Controllers for electric motor circuits. : 

14,508. Kitste. Primary batteries or cells. 

16,547. Ewex. Framing window prism plates by electro glazing ou the 
top of a paste, 

17,471. ABEL (Siemens and Halske). Electrical furnaces. 

17,606. Tue British THomson-Houston Company (LutiTRD) (Thomson). 
Means for rectifying alternating electric current. 

15,422. Imray (Société Anonyme d'Etudes et d'Exploitation de l'Accu 
mulateur “ Eclair.") Coin-freed mechanism for electric lighting 
of vehicles. 

15,876. NgwroN (McPherson), Writing telegraphs. 

15,877. CEREBOTANI AND MORADRLLI. Means for feeding electricity to 
railway and similar vehicles. 

16,579. Ewen. Process of electro-glazing tile sections to form a plate fur 
windows and the like. 

16,629. Newron (American Silex Company). Conduits for electric соп: 
ductors, 

17,092, Bossard. Electro-depositing devices. 

17,583. BRADLEY. Electric condensers. 

17,924. Tuson. Field magnets for electric generators and motors. 


COMPANIES’ MEETINGS AND REPORTS. 


Willans and Robinson (Limited). 


The seventh half-yearly report of the Directors of this Company to 
June 50th last will be submitted at the meeting of shareholders on Wednes: 
day, the 6th inst., and is as follows :— 


After writing off as depreciation from plant, patents, &c., £4,162. 11s. 2d. 
and paying interest upon Debenture stock, the balance to credit of 
profit and loss account (including £2,052, 98. 6d. brought forward) ig 
£13,549. Os. 6d. Out of this the Directors propose that dividends 
be paid at the full rate of 6 per cent. per annum upon the Prefer- 
ence shares, and at 7 per cent. per annum upon the Ordinary shares, 
together amounting to £7,486. 5s, 2d. The amount payable to the 
Directors is £1,203. ls. 9d., leaving a balance of £4,859. 136. 7d. 
From this the Directors propose to carry £2,000 to the Debenture 
redemption fund, and £1,000 to reserve fund, leaving £1,859. 13s. 7d. (0 
be carried forward. The Directors congratulate the shareholders upon 
the result of the half-year's trading, which enables them not only to pro- 
pose the usual dividend, but also to make the usual reserves, notwith- 
standing the great interruption to business due to the move from Thames 
Ditton. The interruption has been the more serious owing to the further 
extension of the shops put in hand last spring, which has kept the works . 
in an unfinished state, and will necessarily continue to do so throughout 
the current half-year. It is probable that it will be found desirable, 10 the 
course of next spring, to arrange for the issue of the balance of the capital 
authorised by the resolution of February 22nd last. 
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NEW COMPANIES, STATUTORY RETURNS, &c. 


In addition to the injormation given under this heading, detailed par- 

g ticulars of many of the Companies whose returns appear below will 
be found in “ Тнв ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND 
HanDsook, 1897, pages 866-897, dc., dc. 


— — 


BROMLEY (KENT) ELECTRIC LIGHT & POWER COMPANY (LIMITED).— 
This Company was registered on Sept. 21, with a capital of £20,000, in £5 
shares, to carry on at Bromley, Kent, and elsewhere, the business of 
electrical engineers, electricians, suppliers of electricity and manufacturers 
of and dealers in electrical apparatus of all kinds. The first subscribers, 
with one share each, are: К. Taylor, I. Uridge, F. Medhurst, G. Н. 
Cakebread, W. R. Bassett, Francis E. Gripper, engineer, and J. King. 

ELECTRICAL VEHICLE SYNDICATE (LIMITED). This Company was 
registered on Sept. 21, with a capital of £25,000, in £1 shares, to further 
and develop the use of electricity in connection with traction, and to carry 
on the business of electrical engineers and contractora, electricians, manu- 
facturers and proprietors of electrical vehicles, metal workers, machinists, 
&c. The first subscribers, with one share each, are: F. T. Medcalf, L. W. 
See ubt S. Jordan, W. F. Smart, J. R. Marriott, A. W. N. Stuart, and 

‚ J. Bowles, 


ELECTRO-CHEMICAL LAMP SYNDICATE (LIMITED).—This Company 
was registered on Sept. 22 with not more than 20 members (each liable for 
£1 in the event of winding-up), to carry on the business of electricians, 
electrical and mechanical engineers, suppliers of electricity, manufacturers 
of and dealers in electrical apparatus, and the general business of an elec- 
tric light company. The first subscribers, with one share each, are: W. A. 
Smithe, bank maneger; С. Н. Moffatt, gentleman: D. Н. Read, clerk ; 
W. A. Phillips, electrical engineer ; W. Kelsey, gentleman ; E. G. Chubb, 
solicitor ; and F. Blumenthal, stationer. 


HIGH-POWSR ELECTROLYTE SYNDICATE LIMITED).—This Company 
was registered on Sept. 27 with a capital of £1,000, in £1 shares, to 
acquire, develop, work and deal with the inventions and rights of Richard 
Hurley and others in relation to the production and preparation of an 
improved electrolyte or chemical compound liquid for use in electric, 
voltaic or galvanic batteries or cells. The first subscribers, with one share 
each, are :—-H. S. Smaridge, Н. Cooney, Н. A. Pearson, J. Glover, J. K. 
Gardner, T. Stott, and H. C. Reynolds. 

LONDON ELECTRICAL CARRIAGE COMPANY (LIMITED)—LONDON 
ELECTRICAL COUPE COMPANY (LIMITED)—LONDON ELECTRICAL VAN 
COMPANY (LIMITED).—These Companies were registered on Sept. 27, 
each with a capital of £100 in £1 shares, to further and develop the use 
of electricity in connection with traction, and to carry on the business of 
electrical engineers, manufacturers and proprietors of electrical vehicles, 
producers and distributors of electrical energy, &c. The subscribers, with 
one share each, are: L. W. Shepheard, W. F. Smart, T. J. Bowles, A. W. N. 
Stuart, S. Jordan, C. T. Lissenden and F. T. Metcalf. 

PULLIN AND SHORE (LIMITED).—This Company was registered on 
Sept. 21, with a capital of £10,090 iu £1 shares (of which 5,000 are pre- 
ference), to acquire the business of electrical and general engineers carried 
on by Messrs. Joseph E. Pullin and Charles Shore, at Bolton, Lancs., 
under the style of Pullin and Shore, and to carry on the business of elec- 
tricians, electrical, mechanical and gas engineers, ironmongers, &c. The 
first subscribers, with one share each, аге :—Joseph E. Pullin, electrical 
engineer ; Charles Shore, electrical engineer; J. W. Gunshaw ; C. Heap ; 
Mrs. M. E. Heap; Frank Shore, electrician ; and J. S. Hudson. The first 
Directors are Joseph E. Pullin and Charles Shore, who are also Managing 
Directors. 


ALUMINIUM COMPANY (LIMITED).—The annual return to Sept. 21 has 
Ъзеп filed. The capital is £80,000, divided into 60,000 “ А” and 20,000 
“B” shares of £1 each. All the B" shares have been issued as fully 
paid, and the full amount has been called and paid on the remainder. 

CHILI TELEPHONE COMPANY (LIMITED).—The annual return to 
Aug. 19 has been filed. The capital is £250,000, in £5 shares ; 44,000 of 


HALIFAX AND BERMUDAS CABLE COMPANY (LIMITED).— The annual 
return to Sept. 22 has been filed. The nominal capital is £50,000, in £5 
shares, and all of these have been considered as fully paid. 

MARDY ELECTRIC LIGHT COMPANY (LIMITED).— The statutory return 
to Sept. 15 has been filed. The whole capital of £2,000, in £1 shares, 
has been taken up, and 10s. per share has been called and paid. 


CITY NOTES. 


MEMORANDA.—Bank rate 24 per cent. (since Sept. 25, 1897). Price of 
silver 254d. per oz. (Sept. 50). Consoles (22 per cent.) 1111—111f for 
money, 1111$—11114 for account; 24 per cent. 1044 —1044 (Sept. 30). 
Stock Exchange Settling Days ; Consols, Oct. 4: Stocks and Shares Con- 
tinuation Days, Oct. 12 and 26; Ticket Days, Oct. 15 and 27; Pay Days, 
Oct. 14 and 28 ; Mining Share Carry-over Days, Oct. 11 and 25. 

BRITISH COLUMBIA ELECTRIC RAILWAY COMPANY (LIMITED). — 
Notice is given that holdera of such part of the Four and a-Half per Cent. 
First Mortgage Debentures of this Company, represented by provisional 
certificates to bearer, that the same can be lodged at the office of the Com- 
pany’s agents, Messrs. Sperling and Co., 8, Austin Friars, London, E.C., 
after 4th inst., to be exchanged for definitive bonds. 

CALLS DUE.—A call of 25 per cent. (final) is due on the Four per Cent. 
Debenture Stock of the Edison and Swan United Electric Light Company 
(Limited), and a call (final) of 50 per cent. on the First Mortgage Deben- 
tures of the Notting Hill Electric Lighting Company (Limited), 

CUBA SUBMARINE TELEGRAPH COMPANY (LIMITED).—The traffic 
receipts of this Company for the month of June were £3,288, against 
£5,179 in the corresponding month last year. 

EASTERN TELEGRAPH COMPANY (LIMITED).—This Company announce 
the payment, on the 14th inst., of interest of 3s. per share (less income- 
tax), being at the rate of 6 per cent. per annum on the Preference shares of 
the Company for the quarter ended Sept. 50, and the usual interim dividend 
of 2s. 6d. per share on the Ordinary shares (free of income tax), in respect 
of profits for the quarter ended June 30. The register of transfers will 
be closed from the 7th to the 14th inst. inclusive. 

EASTERN EXTENSION, AUSTRALASIA, AND CHINA TELEGRAPH 
COMPANY (LIMITED).—The Directors of this Company have declared an 
interim dividend for the quarter ended June 30 last of 2s. 6d. per share, 
free of income-tax, payable on the 15th inst. The share register will be 
closed from the 7th to the 14th inst. inclusive. 

HAWAIIAN TRAMWAYS COMPANY (LIMITED).—The report of the 
Directors of this Company for the year ended June 30 states that the 
authorities at Honolulu have not up to the present granted such facilities 
and encouragement аз to justify them in recommending the adoption of 
electricity as the motive power on the Company’s lines. 

METROPOLITAN ELECTRIC SUPPLY COMPANY (LIMITED).— The transfer 
registers of this Company will be closed from the 4th to the 11th inst., 
both days inclusive, preparatory to the payment of an interim dividend on 
the Ordinary shares, Nos. 101 to 50,000 inclusive. 

REUTER’S TELEGRAM COMPANY (LIMITED).—The Directors of this 
Company have declared an interim dividend at the rate of 5 per cent. per 
annum, free of income tax, for the half-year ended June 30 last, payable on 
the 9th inst. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Wednesday, Oct. 6, a special settling day for 17,400 Ordinary 
shares (1 to 17,400) of Edmundson’s Electricity Corporation (Limited). 
The Committee have also ordered the further issue of 12,000 Ordinary 
shares (68,001 to 80,000) of the Westminster Electric Supply Corporation 
(Limited) to be quoted in the Official List. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company's traffic receipts for the week ended Sept. 24 (after deducting 17 
per cent. of the groes receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,737. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


|] | R = 
these have been taken up, £5 per share has been called and paid. is Week |, t. Inc. но | iris келды 
ECUADOR TELEPHONE COMPANY (LIMITED).—The annual return to © ended un | or Dec. weeks Amount „е. 
Aug. 13 has been filed. The capital is £100,000, in £5 shares ; 5,000 of MM iL moun’ | or Dee. 
these have been taken up and the full amount called and paid. 1897 £ | 4 l| £ £ 
ELECTRIC CONSTRUCTION COMPANY (LIMITED).—The annual return | Birmingham Tramways. Sept. 25 5,659 +123 |... | ay | 7 
to Aug. 5 has been filed. The capital is £400,000, divided into 150,0С0 | Bristol Trams & Carriage| „ 24| 2,584 | +340 || 12: 32,839 |+3,320 
Ordinary and 50,000 £7 per Cent. Cumulative Preference shares of £2 | City & South London Ry. | „ 26; 891 — 34 13| 11,694 — 119 
each. 110,000 of the former and 16,343 of the latter have been taken up, | Dover Tramways „ 18 136 | | 35 197 
and all the Ordinary and 13,145 of the Preference have been considered as icd » 25 132 °°" 
fully paid. The full amount has been called on the remaining 5,198 Pre- | DublinUnited(Southern)| ,, 24 | 12| 9,707 |- 824 


ference shares. 


Liverpool Overhead Rly.| „ 15 19,423 |4- 2,566 


ELECTRICAL COMPANIES' 


SHARE LIST. 


AMOUNT | LAST PREVIOUS Price RATE PER BUSINESS DONE 
PRESENT : AME WnR&'SPRIOR | Wodnosda Синт. DDD DURING WREK 
AMOUNT. SHARE. PHAD. y SEPT, 12. Sept. 28 YIELD DIVIDEND DUB. | ENDING SEPT. 25. 
ELECTRIC RAILWAYS лико TRAMWAYS. & s. d. Highest | Lowest 
£19,126 £10 8/0 | Central London „ 2 a w a 103 217 2 | June and December 103 - 
143, 106 10 1/3 Do. (Єбраїй)..................... secese * 5 6 6 3t 117 8 " ab b 72 
000 | Stock 2 Оңу and South London Railway Con. Отау, „.... 66 68 67 e) 214 0 | January and July 68 4 68 
8.419 £10 БУ bo. 5X Perpetual Preference = „== .... 154 162 114 1562 4 6 » „ 1614 — 
235,701 Stock 47 Do. 47 Per Debenture æ= =~.. 188 140 188  .140 217 8 | Mayand November v 5% 
54,000 10 9/33 | Waterloo and City Ordinary (£8 paid) e 10$ 11 1 11} 2 3 8 | June and December РА 
11 000 10 Б 6 со по «0 Oe эз биз из Be ФР ар - - L] 8 -- = 
116000 | Stock | 4 ро. 42 Debenture e 110 113 110 112 811 5 | January and July ~ S = 
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ELECTRICAL COMPANIES’ SHARE LIST. 


PRBEVIOU: Price RATE PER Вашим Doss 
AMOUNT| LAST WEEK'S PRICE | Weduesday, CENT. DIVIDEND DUE. | DURING Wax 
AMOUNT.| | or — КАНЕ u SRPT. 22. Sept. 29. | YIELDED. unn SEPT. U. 
HARE. | DEND. 


TELECRAPHS. Highest | Lowest 


tock 1 59 61 411 2 | Feb., May, Aug., Nov. ve T 
qom ae 230 lo-American * 9 9-5 9.9 0.9 е 9 9-9 OS Um QD po OO oD тз Gm» zm А Sd 105 106, 1 6 5 4 9 L y 7 106 Un 
43,038, 0 VVV 13 183 18 14 - — : 
020 Stock 6/0 Do. Deferred . зовоо 0.4 0.8 08 „% „ 1 E 4 8 17 8 Jan and July e 100 oe 
“210,000 | £100 | 4X  |Atrican Direct Telegraph (Red) . ————. 100 ш 09 104 п чагу — NE 
,000 10 ыы Amazon Telegraph .. 69959565625 6 5666 „%% „„ 6„6„ „ 15} 153 15} 164 4 8 11 Mar., June, Oct., Deo. 153 15} 
180,000 10 y Brazilian Submarine ^99990906€90929909580020 „„ ол о 11$ 117 113 117 4 Б @ June and mber ad Š 
006,000 100 112 “Commerc! Gable Capital Stock ^ ae -xd| 178 183 178 183 : к A Jan, Ape, July, Ot .. 1073 
19400, 000 Stock 47 Do. 500 year 4 per Cent. Debentare Stock "T u^ E нЕ 8 8 5 | February and August .. б 
16,000 10 8/0 Cuba Submarine «%: % э® (D OS (x оо ео O5 00 06 18 19] 18} 19 5 9 7 н 7 oe e» 
6,000 10 107 И en d т Cent. : м 1 4 811 April and October .. 2 = 
6,000 10 Do. 10 per Cent. Cumulative Preference .... 108% 106% 103 106% 4 41! January end July _ " ‚. И 
60,710 418 800 Direct United States Cable, 18777 а нее 16 174 168 171 з 15 ‘ с: » 157 H 
"To: £10 6x Do. 6 per Cent. Cumulative Preference .. 5 1100 M 15 13 з 0 8 | May nd November | 1314 181 
802,615) Stock 4 Do. 4 per Cent. Mort. Debenture Stock (red. MEG 101 104 414 9 | February & August б e 
; и раан сроке риа Hà 18 171 18 817 9 |Jan., Apr. July, Ос] H3 | Gu 
oe 000 took Ц .'Debenture Stoch à 3 7 0 | February & Augus — 
500 4100 i * Do; 5 ср атое Sab. Debs. 1900 .. E^ 103 19) 103 417 1 | January and July . 10? - 
120 = 9 108 417 1 $ 5 
120,500 100 t “имеп att Mortgage Debentures 9 . » 10) 108 108 108 : 15 : 72 74 s Aŭgust A M - 
Do. -— 9.900990 „ 60% 1 ov se 
180,227 10 3/6 | Globe Telegraph and Trust ..... ... ea os eo 16 171 161 171 $97 277 21 
e eee January, Apri Jaly | S | sè 
6 эө. өө өөө өөө» woe 5 3 peplLempde ee 
4090005 100 А. о 5 per Cent. Debs., 1888 lande Series. B 20 : 108 ra 157 H Е: 9 May * mb — 55 54 
17,000 25 / o-Buro Ай зуга dnm S Cant Nahe. 1901. 0 1 March & September vs 25 
4106000 109 o% ' Loudou Fiatino-Brasilian 6 por Gont. 1 зат 107 100 107 112 8 13 6 |J ang and December oe - 
11,889 8 4/0 Reuter's осте. соп. 134 141 158 14t 4 5 1 " " — 
8,881 alo Dart. 00 Week Litas ee ws to won an os OX р A : Н М 6 0 0 | June T sterbe: á - 
est African em oo oo өф оо ое 9 0-0 as — o. m æ = 
4180400 57 bo. 5 per Cent. Debentures (red.) 10 A at iir Mi 4 di 4 seme | E = 
20,000 — 0 Мэрге VVV 105 107 105 107 3 15 6 June and December oe - 
ee 100 ee Do. 4 per Cent. Debentures . e ee wo оо „ оо о es Р 1 i 1 W May and November ii 15 
88,821 10 -/6 "West Indie and Panama ..... me =e = e os oo е-е 10 104 10 103 516 Б х ә 0§ 
c 10 90 De. ) 71 81 п 81 7 1 2 T — - 
4 e 2 ep оз c2? t an u sa ee "m 
‚000 100 6% |" Do. брег Cent. Debentures, 19117 =.. E a “7 n : б 18 January, November 11 a 
64,256 15 8 Wes and Brazilian TTTETMI ©; dir [I ow e202 оо ео 71 74 7} 73 8 17 4 * ” [1] 277 2 
Е т по HN gan NIMM. 
189 ad - J nd Dacember — 
авва к | lt e e wier e (sd) | n , ie ш | gii a | gamona pat mor | = | 
63 n 1 : te ee = 
4162,30 y 6 Do. 6 per Cent. Sterling Bonds (red.) 100 106 10) 105 5 11 8 | March & September 
TELEPHONES. - E 
81 81 5 0 8 Augusb эзезөөөтөетөөзө 
44,000 85 4/0 | Chili Telephone (fully paid) mæ oa os ea а а а = 51 „ үз „ 
224,850 | 1 24d. | Consolidated Telephone Const. & Maintenance — k eit att RC E Ou ы „„ à a 
. ш : 4 H Мое M oii Telephone 6 per Cent. Preference .. A 61 m б 4 1 6 | February & August Н ? 
a on ee cece „% шо оо - 9999999099092 во оо m» өз - on 
15,000 10 e/0 Do. : r Cent. Cumulative lst Frei. 15 H 15 А : n 7 H : x 3 
15,000 10 6/0 Do. Cumulative 2nd Pref. (fully paid) i 15 a 4 б} 3 ' : isl “ 
119,294 b 2/6 Do. Non-Cumulative 8rd Pref. (fallypaid) C MET 105 110 8 8 9 June ànd December 
1,880,471 og " 8 Dóbentare Stock, 317 (red.) as s> 3 A H | 4 2 4 | April and October E 6 
Ci ое ласо унн : 8? { | 617 8 | July .............. à 
б 5/0 | United River Piat — 81 4} D ver 104 а 
414,725 Stock 5% б per Cont. Debenture Stock(red.)——..| 102 107 102 107 414 4 | Jane and Decembe 
ELECTRICITY SUPPLY COMPANIES. T BE d 71 : 
gine р 47 Birmingham neue Supply (tully pald) ......... = CN end i | 
, ДА New Issue 95 26 2131 ebruary ....... К 
40,000 410 | 14 a Pol London Electric Lighting (tally paid) т 10 11 18 8 6 8 February & August Ut 1 
40,000 10 6 А 6 Cumulative took ( ПУ paid).. — so 130 185 130 185 8 14 4 June and December 193 121 
3103.00] Stock | 6% |е ро. 57 Debenture Stock (red.. 121 133 12 18 2 0 0 | February & August 64 ü 
80,000 b 3/0 Cross & Strand Electricity Supply Corp... 6 el 8 6} 8 6 8 : : Ы 
20,000 5 2/8 Do. 4} per Cent. Preference .............. = hi January and July .. 35 | 
67,500 £100 5% Do. b per Cent. Debentures (red. ) 0922602260060 19 10) 1^ 103 8 9 9 March са а ee хе ra 55 
£26,000 6 2.6 Chelsea tend Supply Ordinary ........... 110 113 110 113 819 8 June and December i? T ie 
£60, Stock 45 Do. % Debenture Stock (red.) 123 13 121 131 oe 1511 15} 
£22,475 £10 e. бг of ondon & Brush Prov. Ord. (fully p paid) 15 15 154 16 815 0 | March & September 
10, 10 6/0 . _6% Cumulative Preference .....,........ 1 1 а 21 Өй 2 T = 
111,000 5 vs London Electric Supply Ordinary ..........— —-. 4 4 43 4? үй НЕ ja iĝ 
49,900 10 6/0 | Metropolitan Electric Supply Ordinary 3 166 171 17 18 5 j ji 14 1 
12,500 10 3/8 Do. issued аё? prem. (fully paid) .......... 118 12 118 122 з 13 9 | Jnue and December 161 is} 
£220,000 | Stock | 447 ene 44% Deb. Stock First Mortgage is 16 15 16 210 0 | March ..—....—.— 8 
6,452 10 8/0 eris: рете Electric Ordinary . ©8068 08 54 о о po ow o т 13 1$ 1 1 с , 105 а 
12000 : eus : 104 166 100 107 | 4 4 1 | April and October | - 
£154,000 100 ЫА "Rapal Elec. Co., of Montreal 417 ist Mort. Debs. 164 17 163 172 8 6 9 | February & August 101 
19,980 b 8,6 Bt. James and Pall Mall Electric Ordinary eres 10 1! 10 11 8 3 3 x e x 
$0,000 5 5/6 Do 7 per Cent. Preference ...... — 103 106 103 100 $16 0 Jude and December i5 а 
#50,000 | Stock 4% |* Do. 4 per Cent. Debenture Stock (rd. 141 15 143 153 3 4 0 | March & September 
61,900 Б 40 | Westminster Electric Supply (fally paid) 
ELECTRIC MANUFACTURING, &o., COMPANIES. i : й " T 1 
90,000 43 1/6 Brush Electrical Engineering .. . 3 Е z 111 ! 
ES а | eee ai ui | ый ud! | 4% ee 
£76,770 | оок | 44% |+ ро: 2nd Debenture Stock (red) — ... 94 98 oe Б Оа аат = с 
10, 410 s. British Aluminium Ordinary .................... oe = 2 ui 
20, 10 E Do. 77 Сата ive Preference . ........... T p ц =. = 14 = 
28.180 б 8/0 ык Ease A 7 кб One uulatibe f Pret .. tt 2 11 2 Е — ss & 
Crompton an per Cen m July .. Е HE 
"Won | ^. | 05, | наро, erg аарыны) | 89, 9 | ® oL |5 $5 en 1 5 | 5, 
02,201 : i Edison 1 United ( A" Swan) (£3 paid). z i í i 8 11 1 : " b i 
9 d е *€e€*6*906006*790o6290«2202««c025207899 17 8 June and December XE eo 
413,000 | stock | 47' | ро 4x DebentureBios 1000007 101 10) "E UB diua ME A Sn 
110, 000 £i 1/1} | Electric Construction i : i $ à 84 Аца 94 А 
etr 1 100 I per Cont Cumulative Pret шшш. 8 { i E ^ $ 2 
ores ra pper - чо оо — mo ow о о t 19 ee 
2m i | ee, , gom pip таныта ната m: 
n ference "9964090090099 ET GD i. LE J 
£50,000 | Stock dx ЧЕ Mortgage Deb Debentare Stock (гөй) .. i E 141 p 1 " 221 ij 
00, 100 ‘ goats ear Mn ed.). 105 103 108 107 314 9 |Maron & Sentembar | ч - 
800,000 100 45 Do. First Mortgage 'Debentures (red.). з 08 d 412 4 Marchand July. "| $8} mn 
87.850 12 1 Telegraph: 5 and Maintenanos = 86 8 108 105 415 8 | Jan 5 К. J uiy.. Е А 
150,000 100 b Do. Prd RU E Cent. Bonds (red.] 1899 103 ne 8l 8 400 iland и Т 
213,600] Д5 B6 | Willans Ordinary oeno na amme mi 71 70 T 7 $15 1 
e100 000 мок 5077 Do." ошата Deb. Stock ( (fully paid) 2] 106 108 106 108 6 & 1 | May and November 10 
Чылан сынысы tray allowance bas been made for acorued interest, but not for redempUon. 
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BRUSH GLOW LAMPS. 


HIGH EFFICIENCY. — 
UNIFORM QUALITY. 
LONG LIFE. 


LARGE STOCKS KEPT. 


Special Terms to 
the Trade. 


[Т 


ЕШ ТҮЙ u М Ф 
| 9 
TES 


it 


* inn Mun, | 


No Charge for packing and Delivery in the United EE — 5I E 
Kingdom for Orders of 100 Lamps and upwards. = 


IV Ve d 


Send for Price Lists to— 


LIMITED, | N p E 


49, Queen Victoria St., London, E. C. 


MEASURING ПП INSTRUMENTS 


Notice to the е to the Trade. 


CROMPTON & CO., Limited, are now making their 


NEW TYPES OF MEASURING INSTRUMENTS. 


Reduced Prices. Liberal Discounts » Trade. 


WRITE FOR REVISED PRICE LIST TO 


CROMPTON & CO., Ld., 


Mansion House Buildings, LONDON, and Arc Works, CHELMSFORD. 
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Xx — a aaas 
THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
| 1 
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99 T r E EA EEIN a ERI A MM — 
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IN CONNECTION WITH ТНВ (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
I TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to тоиы Portugal, Gibraltar, Malta, Egypt, Aden, 
| | and India. 
By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
‚ to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. | | | | 
By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourengo Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 
By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. — ee ore 
Telegrams should be sent from the Oompany's Stations— 
LONDON—II, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. | 
MANOHESTER—20, Brown Street. . LIVERPOOL-—KI13, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. | 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio nyre, andia Rettimo, Canea, Sitia. 
Rhodes, Trieste, Corfu, Zante, Patras, бега “аен Santa aura, Tinos, Andros, Zea, and 
| e Gree ; | 


This Company’s Cables are worked ру Muirhead’s System of Duplex and Automatic 
Curb Transmission upon ail its Main Sections. 


In sonding Tel from Postal Stati сс 7 22 these words being signalled usly b 
"care should taken to mark em- LA. HASTHRN 3 TO the Ро А! Auth raid ыы 
Books of Forms and Tariffs forwarded post free оп application at the Company’s Ohief Offices as above, or at 


87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.O, | By Otder, GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 

MENTS, CHINA, MANILA, OOOHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a.Speolal Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by а System of Control which is exercised 
over every Message. 


Messages are accepted ab the Oompanw's О 
LONDON: 18, Old Broad d Street, EO, 6 EE 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.O. 
LIVERPOOL: African House, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. 


Where receipts are given gratis for the dier es made and whence m es are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout e Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the '' Via." 


Books of Forms and Tariff Books containing Rules and Regulations, Lista of Stations, &c., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd., 27, Cannon St., Б.О. 


 BROWNINC'S PRESERVATIVE ENAMEL PAINT, 


ANY OOLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. = SHIPS, STEAMERS, YAOMTS (Inside or outside), LAMP-POSTS 8 (Gas and Electric), 
and for ALL PURPOGE® where a hard and washable surface is essential. Has stood years of rough w 
THE INDESTRUCTIBLE PAINT resists the action of acids and alkalies. Invaluable toe Iron Structures, Roofing, к, Ges Tasks: dió 
LASTS WELL WHERE OTHER PAINTS АВИ USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, йо, 
BROWNING'S PRESERVATIVE ANTI-FOULING GOMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION "y? damp Walls.” 


Prevents decay and makes ghey АЦ Weatherproof Stone, Marble, Brick, Cement, Plaster, &o. The only solution used on OLEOPATRA'SO NEEDLE 
which has been preserved by it 1 ee ee 


THE PAINTS and the SOLUTION SECURED tho NIGHEST AWARDS at each of the EXNIBITIONS— 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885, Telegraphic Address: WEATHERPROOF LONDON." 


EPPS’S COCOAINE. Duncan Wallet and Co., 


EXPORT PROVISION MERCHANTS, 


VN 20 v1 


* OLEOPATRAS NEEDLE y. 


т Эн 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) Shippers of Wines, Spirits, Teas, Coffees, Co., in Bond. 
The choicest roasted nibs (broken up beans) of the natural Cocoa, 114, FENCHURGH STREET, LONDON, E.C. 


on being subjected to powerful hydraulic pressure, give forth their 


excess of oil, leaving for ure a finely flavoured powder—"' Cocoaine," Special Arrangements made for supply of Telegraph Stations & Cable Steamers abroad, 


a product which, when prepared with boiling water, has the con- Messrs. D. W. & Co. supply Provisions and Bonded Stores to the CABLE STEAMERS 
sistence of tea, of which it is now, with many, bent fici: my taking of several Companies, also to VARIOUS STATIONS of the EASTERN, EASTERN 
the place -e active principle being a gentle nerve stimulant, AND SOUTH AFRICAN, and EASTERN EXTENSION, AUSTRALASIA, AND 
supplies T 'ded energy without unduly exciting the system.— CHINA TELEGRAPH COMPANIES, апа are prepared to execute orders on specially 
Sold only in H" ab eile: l Тїш, favourable terms on shortest notice. Telephone No. 602 Avenue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.’s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 


LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs, MILBURN & CO., Иг. V. LUND, The 
EASTERN A AUSTRALIAN STEAM NAVIGATION Co., and other large Fleets of Steam and Sailing Vessels, Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, Bc) GARFORD ST, LONDON, E. 


TELEGRAPHIC ADDRESS: "KIRKALDY LONDON." 
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THE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY 1. 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Lum, ^» 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


000000000600006 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European кы of Telegraphs :— 


SOUTH APRIOA. 
CAPE COLONY. NATAL, 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR. SEYCHELLES, MAURITIUS. MOZAMBIQUE. — LOURENCO MARQUES (Delagoa Bay) MOMBASA, 
BAGAMOYO. DAR-ES-SALAAM, ' 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH, 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE, BOLANA. era 0 (Porto 
OU (Porto Novo). 
pum . pci f GABOON. 
: | 5. THOME, WHYDAH. 
BRASS. LOANDA. 
BONNY. BENGUELLA. GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 60, Old Broad Street, E. C. 
By order, 
H. E. PLANE, Secretary GEORGE DRAPER, ena i J. CAMBROOK, Seorstary 
Arrican Dmror Turzenaen Company, Basten аир Sours Avaican Tenn Wer Arroan Turnenarn Courant. 
ОомрАлнт, 
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m BRAZILAN SUDMARINE TELEGRAPH COMPANY, Ln. 
THE WESTERN = BRAZILIAN TELEGRAPH CO., Irm. 


TEE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
"Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co., Lid., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination, 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira — æ æ æ æ æ =m o 
Oape Verde Islands—8t. Vincent 
T " 8t. Iago —-  _ = 
Brazii—Pernambu edo = - «= 
„ All other Stations = - = — 
Uruguay—All Stations. —- — - = 


Argentine Republic—All Stations æ æ 
Paraguay—All Stations i. "do а ы 
Bolivia—All Stations k. - - — 
Ohili—All Stations — — æ æ — 
Peru— А11 Stations = = = = э = 


000000 


Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” 


By Оврев, 
RIOHABD OOLLETT, Secretary, 
Brazen Вовмавтми Tatmeraes Co., Winonzsren Hob, Ory Broan STRENT. 
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. tHe COMMERCIAL.” . 


| THE LEADING ATLANTIC CABLE COMPANY. J 
BRITISH COLUMBIA >. Ке. ANADA — 7 eU 


|THE GREAT SUBMARINE AND LAND TELEGRAPH SYSTEM. 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGSAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST hELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The '* COMMERCIAL'S ” THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian расно Rallway Telographs 
for ali important places in Canada, from the Atlantio to the Paciflo; the ONLY COMPANY having Lines in British Columbia. The '* COMMERCIAL” Company's 
Cables landing in New York City and near Boston connect with its OWN SYSTEM of Land Lines, reaching ali parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION | VIA COMMERCIAL,” on свк THE company’s GLOBE TRADE MARK FORMS. 
— aid ä че .— . — I KE үс кас 


- GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 66, BISHOPSGATE STREET WITHIN, LONDON, .o.  FREDK. WARD, MANAGER IN ENGLAND, 
BARING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY, 


HEAD OFFIOE: - 253, BROADWAY, NEW YORE, U.S.A. 
JOHN W. MACKAY, PRESIDENT. ` GEO. G. WARD, VicE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, SECRETARY. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, (0 NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS In MEXIOO and OENTRAL and SOUTH AMEHIOA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places $n the Western Hemisphere 
they should be marked 


“Via Western Union.” "oii chase) a ttod 


The Offices of the C 
in Great Britain ares 252. GRESHAM HOUSE, OLD BROAD STREET, LONDON, E. o. 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, Е.С. 2, NORTHUMBERLAND AVENUE, LONDON, W.C. 1, PANMURE STREET, DUNDEE. 

105 ROYAL EXCHANGE LONDON, E.C. A5, EXCHANGE BUILDINGS, LIVERPOOL. GEORGE 8TREET, EDINBURGH. 

100, FENCHURCH 8T DON, E.C. BACKHALL CHAMBERS, BALDWIN в ST. BRISTOL. EXCHANGE BUILDINGS, 1 BITH. 

EFFINGHAM HOUSE, ARUNDEL ST., STRAND, . 18. GORDON STREET, GLASGOW. 7, ROYAL EXCHANGE, BANK ST., MANCHESTER. 
NDON, W.C. FORSTER SQUARE, BRADFORD 1, SIDE, NAWCASTLE-ON-TYNE. 
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TELEPHONE Ко. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY NT 22201839; 


(NSTABLISH ED 1860} 


Etcotrical Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
SALES BY AUCTION, &c. 


NOTICE OF SALE:—Re PATERSON & COOPER, European Works, Pownall- 
road, Dalston, London, N.E. 


| HEATLEY KIRK, PRICE AND GOULTY 


are Instructed by the Trustee to 
SELL BY PUBLIC AUCTION, 
On TUESDAY, the 19th, and WEDNESDAY, the 20th October, 1897, commencing at 
10 for 10.30 a.m. prompt. 


THE ENT!RE CONTENTS 
of the Works Premises. 


The Plant includes: Cornish Boiler, 21ft. by 6ft. diameter, Horlzontal Steam 
Engine, 173in. cylinder by 36in. stroke, Vertical High-speed ditto, 10}in. by 10}in., 
27 Slide, Surfacing. Screw-Cutting апа Hand Lathes, from 5in. to 16in. centres, on 
straight and gap beds from 4ft. to 20ft., by Muir and other well-known makers, 
14 Brass tinishers’ Hand Lathes, from 3in. to бір. centres, Radial Drill, 5ft. arm, 
Two self-contained Vertical Drilling Machines, quick speed and treadle ditto, Double- 
head Shaping Machine, 15in. stroke, Planing Machine, 7ft. 6in. by 3ft. 6in., Punch 
and Shearing Machine. Universal Milling Machine, Screwing Machines, Slotting 
Machine, 010. stroke, Wood Planing Machine, Wood Moulding ditto, Band Saw, Two 
Circular Sawing and Grooving Machines, Shafting and Gearing ; the Loose Tools 
and Utensfis comprise the usual Hand Tools in Fitting, Turning, Smithy and Foundry; 
the Stores comprise some dozens 10-ampere Arc Lamps, Incandescent Lamps, Cable 
and Lighting Wire, Switch Boards, Ammeters, Voltmeters, Reflecting Galvanometers, 
Wheatstone Bridges. many gross of Cut Outs, Switches, Telephones, Bells, Brackets, 
Carbons, China and Glass Ware, Bolts and Nuts, Copper and Brass Sheet and Pipe, 
Lighting and Plating Dynamos, Office Furniture and Fittings, &c., &c. 

be viewed day preceding and mornings of sale. 

Catalogues may be obtained shortly on application to the Trustee, EDWARD C. 
MOORE, Esq., 3. Crossby-square, E. C., or to the AUCTIONEERS, 49, Queen Victoria- 
street, London, E.C., and Albert-square, Manchester. 


TO ELECTRICIANS, ENGINEERS AND OTHERS. 
THE NOTARIES PUBLIC dr. J. LOEFF at Koudekerke, 


and 


D. WISBOOM VERSTEGEN at Middelburg, 
will SELL, for the owners, on MONDAY, TUESDAY, and WEDNESDAY, OCTOBER 
95th, 26th and 27th, 1897, at Middelburg, Holland, 
THE ENCANDE*CENT LAMP WORKS, 
in Middelburg, Holland. % | 
PREMISES, with their ENTIRE. CONTENTS, consisting of :—2 Horizontal Steam 
nes, 2 Boilers, Shafting and Pulleys, Link and other Belts, 7 Dynamos, Air and 

Water Reservoirs, Accümulators, 3 Westinghouse Pumps, 4 Mirror Gálvanometers 
4 Voltmeters, 5 Ammeters, Wattmeter; Siemens’ Potential Galvanometers, Siemens 
Dynamometer, Standard Cell, 4 Resistance Boxes, 4 Resistance Coils, Induction 
Colls, Microscope, 8 Photometers, and different Instruments for Lamp Manufac- 
turers (nearly all instruments and machinery are of English manufacture); Articles 
for Electric Light, Electric Bells, &c. ; different Tools, Materials for Incandescent 
Lamps, Office and Factory Furniture, 2 Safes, and 48,000 Incandescent Electric Lamps. 

Offers for the Complete Works to be made before Uctober 17th, 1897. 

Catalogues free on application. 
g situated a tance of ouly 10 minutes by train from 


Middelburg b a dis 
fo Contine Station of ine Quesnborough.Flüshiog Line, these Works 
фы opportuitty fof everyone wih may require Works tò manufacthré 
Ns Yor Great Britain and ‘the Continent both. 


| -— 4 


BUSINESS FOR DISPOSAL 
CTRIC ENGINEERING and LIGHTING BUSINESS 
FOR DISPOSAL (established) in a City having Electric Supply Station, and 
over 300,000 inhabitante, manufacturing district, considerable development in the 


of Electric Light and Power now going on; satisfactory reasons for disposal.— 
Prhscfpats only need apply to Messrs. SNOWBALL and Cò., Mechanical Valuers, Fire 


Loss Assessors, Side, Newcastle-on-Tyne. 


DOULTON «CO. 


MANUFACTURERS OF 


pLUMBACO 


QRULIBLES 


FOR MELTING 
Brass, Copper, 
Malleable Iron, 
Steel, Antimony, 
Gold, Silver, &c. 


-— 


Depots: 
LIVERPOOL, MANCHESTER; 
BIRMINCHAM, 
$1. HELENS, LANCS., and PARIS. 


LAMEBE TE, LONDON, S. . 


SUPPLY of the undermentioned 


2 Gold Medals, 


XXXXXXN 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE, — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, t‘ Turnstile London." Telephone, 651 


TENDERS INVITED. 


TENDERS FOR RED FIR TELEGRAPH POLES AND FOR. 
CREOSOTING. 


(J ENERAL POST OFFI ОЕ; 
By Command of the Postmaster-General. 


TENDERS will be received until 10 a.m. on MONDAY, the 25th October, 1897—(a), 
for the SUPPLY of RED FIR TELEGRAPH POLRS to be delivered in London, 
King's Lynn or Sutton Bridge, and at Northumberland Dock (River Tyne), West 
Hartlepool, Hull, or Grimsby, and (b) for CREOSOTING the poles with 101b. ог 1zlb. 
of creosote to thé cubic foot as may be directed. 

The poles to be felled between 1st November, 1897, and 28th February, 1898, and 
to be delivered during the following summer at the port at which the creosoting is 
to be performed. 

Butt-séctions from not less than three poles, to show the quality of timber offered 
must precede or accompany the tender of any person who has not already supplied 
the Postmaster-General with poles. 

The Postmaster-General does not bind himself to accept the lowest or any Tender. 

Forms of Tender, containing all particulars. may be obtained on application to the 


undersigned. 
CHAS. E. STUART, Controller of Stores. 
General Post Office, 
London, 4th October, 1897. 


HARROGATE CORPORATION. 


ELECTRIC LIGHTING. 


THE HARROGATE CORPORATION are prepared to receive TENDERS for the 
SUPPLY and ERECTION of the following PLANT in their Electricity Works. 


Section A.—LANCASHIRE BOILER, FITTINGS and ACCESSORIES. v 
Section B.—VERTICAL COMPOUND CONDENSING ENGIN E, STEAM-PIPES 
and ACCESSORIES. : 
А 1781 7 C. 800 KILOWATT FLYWHEEL ALTERNATOR, EXCITER and ACCES- 


Persons are at liberty to tender for any section or sections, but not for part of a 
iy and the Corporation do not bind themselves to accept the lowest or any 

ender. 

Specifications may be obtained on application at the Electrical Engineer's Office, 
Montpellier-gardens, Harrogate, on payment ef two guineas, which sum will be 
returned on receipt of bond fide Tender. 

Tenders sealed and marked, ** Tender for Electric Lighting," must be addressed to 
the Town Clerk, Municipal Offices, Harrogate, and be delivered on or before 12 
o'clock noon, OCTOBER 25th, 1897. 


By order, 
GEO. WILKINSON, M.I.E.E., Boro’ Electrical Engineer. 


р LA » 1 


GREAT WESTERN RAILWAY. 


The DIRECTORS of this Company are prepared to receive TENDERS for the 


STORES 
from the 1st December next to the 30th of November, 1898 :— 
1. Bricks and Tiles 27. Wire—Iron and Steel 
2, Lime, Plaster of Paris and Cement 28. Fish Plates and Bolts, Iro Rivets; 
8. ste, Slate, Drain Pipes, Cruci- Bolts and Nuts, &c. 
Мез, &c. 29. Nails, Screws, &c. 
4. Fire Bricks and Fire Clay 30. Chain ` 
5. Ө1а®#— Plate and Sheet 31. Cast-Trxon Pipes, and Rain -Water 
6, j Glasses, Globes, Tubes, &c. . ops 
7 & 8: D¥ysalteries, Eréry, Soap, &с. N. Locks. 
9. A 88. Steer Tools (Filés, Saws, Shovels, 


Е Alkalies, y 
10. Oils, Turpentine, - „e.) 
11. Colours, Paints, &. 11, 35 & 96. Trónmongéry, General 
12. Varnishes NN. Work and Pressure Gauges 
13. Brodéms and Brushes 38. Gus Fittings, Brass 


14. Baskets, Sponge, &. 89. Galvanised Goods 
15. Коре and Cordage 40, Sanitary Fittings, &c. 
16. Leather H. Tubes Iron and Steel 
17. India-Rubber Goods 42. Waste and Lamp Cottons 
18. Telegraph Instruments 43. Canvas, Flooreloth, &. 
19. Telegraph Apparatus 44. Carpets, Cloths, Calico, &. 
20. Copper Wire, G:P. Wire, &c. 45. Carriage Trimmings and Horse 
21. Telegraph Ironwork and Tools air ">? 
22. Telegraph Drysulteries 46. Handles, Sprüggs, &e. 
23. Electric Light Carbons 47. Fenei 1 
23A. Electric Lamps, Incandescent 48. Telegraph Poles Aud Yeow Pine 
24. Zinc, Tin, Antimony, Copper Pipes, 49. Horse Harness Pitty ; 
Brass, &. 50. Leather for Horse Departiffent 
25. Tin Plates 51. Mineral Oils 
20. Tin Ware and Lamp Work 52. Sundriés 


Samples and Patterns may bé seen at Swindon, from the lith to thé 21st instant, 
on @pplication at the Office of the Stores Supeérintendeht, Swindon. 

Specifications with Forms of Tender (upon which aloe Tenders can be received) 
may be obtained at the Office of the Stores Superintendéfit at Swindon. 

Tenders addressed to the urideérsigi@a, aud marked outside Tender for Stores)” 
Will be received on or before Monday, the 25th ісе, 

The Directors do not bind themselves to accept the lowest OF any Tender. Ж 


G. К. MILLS, Secretary. 
Paddington Station, London, 186 October, 1897. 

Manufacturer of 
ELECTRICAL AND , PHYSIGAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON, 
CATALOGUE FREE 


po crm 


XX. 


THE ELECTRICIAN, OCTOBER 8, 1897. 


ELECTRIC LIGHTING ACTS AND ORDEBS. 


HE LONDON COUNTY COUNCIL gives Notice that 


Ж. it proposes, subject to the roval of the Board of Trade, to prescribe the 
allowing SCALE OF FEES FOR T STING ELECTRICITY METERS, &0. :— 


" Single or Disputed Meters 
used or to be used In any district for which the Council is the statutory authority), 


For testing a single meter of any description up te 50 amperes capacity.. 10s. 
75 3s of capacity of 50 to 100 amperes .. .. 20s. 
99 LAU 99 100 to 200 І) oe oo 25s. 


` i M 1 200 to 400 „, .. .. 808. 
For testing each disputed meter the charge shall be as above, and no reduction 
shall be e if a number of disputed meters be sent in together. 

Batches of Meters. 

For testing meters delivered at and removed from the testing-station free of cost 
to the Council, any work necessary for adjusting inaccurate or defective meters 
being charged for extra— 

. Class 1.— Meters without shunt colls and not requiring to be fixed for 
` | testing, up to 50 amperes capacity, if sent in in batches 


of not fewer than 10 «f the same size and make, each. ба. 64. 
. do. do. го 50 to 100 amperes capacity, each. Эв, 
Do. do. do. from 100 to 200 do. o. 198. 
Class 2.—Meters with shunt coils or requiring to be fixed for testing, 
up to 50 amperes capacity, if sent in in batches of not less 
f 10 of the same size and make. each .. .. .. .. .. .. 7B 
Do. do. do. from 60 to 100 amperes capacity, each. 10s. 
; | Do. do. do. from 100 to 200 do. . 188. 
‘Class 3.—Meters requiring fixing and syuchronising, up to 50 amperes 
capacity, if sent in in batches of not less than 10 of the 
same size and make, esch .. .. .. .. . .. .. .. 8s. 
Do. do. do. from 50 to 10) amperes capacity, each. 198. 
Do. do. do. from 100 to 200 do. о. 17в. 6d. 


‘Class 4.— Meters for multiple circuits will be charged for according to the 
number of circuits. 
Class 5,—Meters which require to he tested on a circuit absorbing considerable 
power will be charged for at special rates. 
A reduction of 10 per cent. from these prices to be allowed when 20, and of 25 per 
cent. when 50, meters of the same make and capacity are sent in at the same time. 


Partial re-tests made on any meter after adjustment will be charged, according to 
amount of work involved, at one-fourth to one-half of the fee charged for single or 


disputed meters. 
Inspection in situ. 


For examining in position after fixing, and ши if found correct, 
any single meter (which has already been tested for accuracy at the 


Council's testing-station); within a radius of three miles from 
Cranbourne-stret .. .. .. ..".. e 22. 0d. 
Do. do. do. ‘any distance from three to six miles.. 8s. 6d. 


For examining in position after fixing, where a number of meters in the same dia- 
trict, and within а reasonable distauce of each other can be inspected on the 
same day, £1 for the services of the inspector for the entire day, or 15s. for 
half a day. A further charge of 6d. will be made for each certificate. 

Electric Pressure. 


For taking a record of pressure at any consumer's house within three 


miles of the testing station, such record extending over 24 hours.... 10s. 6d. 
If such record extends over two or more consecutive periods of 24 hours, 
for each succeeding period .. .. .. .. .. .. .. so oo .. Б. 
Service Lines. 
For tes a single pair of service lineee .. .. .. .. . 10. 
In meals . addition to the fee of 108.). for every hour or part 
of an hour occupled after the firat two hours . 38. 6d. 
For testing any installation for insulation resistance to earth, for every 
50 lamps (of not exceeding 16 candle-power) installed .. .. .. .. 108. 


NoTE.—The above fees are to include omnibus fare for the inspector, but all other 
travelling expenses to be charged in addition, 
Any body or person desiring to object to the proposed fees may do во by letter 
addressed to tive Board of Trade within one month from 1st October, 1897. ы 
. : | ©. J. STEWART, Clerk of the Council. 
County Hall. Spring Gardens, 
Я goth September, 1897. 


required.— Write, 


TENDERS INVITED. 
BOROUGH OF SHOREDITCH. 


CONTRACT? Ne. 10. 

The SHOREDITCH VEsTRY invite TENDERS for the SUPPLY and ERECTION 
of ADDITIONAL ENGINES, апа НІ -Н TENSION CONTINUOUS CURRENT 
GENERATORS, with an extension of the existing »w.chboard. 

specifications and form» of tender can be obtained on and after the Sth October, 
1897, at the Offices of the Engineers, Messrs. Kincaid, Waller and Mansville, 39, 
Great George-street, Westminster, on payment of a fee of five guineas, which sum 
wiil be returned on the receipt of a bona fide Tender. 

The Vestry do not bind themselves to accept the lowest or any tender, and the 
contractor whose tender is accepted shal! enter into a formal agreement, under seal, 
with в itflelent sureties for tne due fulfilment of his contract. 

Trade union rates of wages and hours to be observed. 

Sealed Tencers eudorsed Electricity Supply Tender for Contract No. 10," to be 
sent at or before Noon on TUESDAY, 2nd ot November, 1897. to 

: Н. MANSFIELD ROBINSON 
Vestry Clerk and Solicitor. 


Town Hall, Old Street, E.C. 


APPOINTMENTS VACANT. 
VESTRY OF ST. MARY, ISLINGTON. 


Ра? O 


ELECTRICITY SUPPLY. 

WANTED, at once, a SWITCHROOM ATTENDANT. One who has had previous 
experience in a high-tension station preferred. Salary, 30s. per week. Written 
applications, with copies of not more than three recent testimonials, to be sent to 

e Electrical Engineer, 50, Eden Grove, Holloway, N., endorsed on the outside, 
' Switchman," and to be received not later than 12 o'clock noon on TUESDAY, 
October 12, 1897. The successful candidate may be required to pass а medical 
examination. P«rsonal canvassing will ualify 


(Signed) w. F. DEWEY, Vestry Clerk. 
Vestry Hall, Upper-street, N., 
October 4, 1897. 


SITUATIONS VACANT AND WANTED, &c. 
THE COUNTY of LONDON and BRUSH PROVINCIAL 


ELECTRIC LIGHTING COMPANY require the services of TWO first-class 
ENGINEERS, with practical and theoretical training, experienced in Station work, 
and the parallel running of alternators.—Apply by letter only, inclosing testi- 
шо penne experience and salary required, to Moorgate-court, Moorgate- 
place, 


HE RIVIERA ELECTRIC SUPPLY COMPANY has a 


VACANCY fora premium PUPIL. Electric Light and Transmission of Power, 
Alternating and Continuous Current, Tramway, Contracting and Installing Work. 
Theoretical instruction if required. Address, BORDIGHERA, ITALY." 


RAVELLER for АКС LAMPS, must have considerable 


rience and good record as traveller, also commercial experience and a 
thorough knowledge of arc lighting. State full particulars and remuneration 
x 479, WILLING'S Advt. Offices, 125, Strand, W.C. 


V ACANCLES tor one or two premium PUPILS in leading 


Electrical and Telegraph Manufacturing Firm, near London.— For terms, &c., 
address '* V. P. P.,“ Electrician Office, Salisbury-court, Fleet-street, Е.С. 


ee 


WANTED, practical MAN, for Tramway Trolley Wire 
Erection.—Apply, stating previous experience and wages required, to the 
SUPERINTEN DING ENGINEER, Falcon Works, Loughborough, Lei A 
manent post for a suitable man. 


CONTINUED on p. xxill. 


AUTOMATIC MAGNET WINDING MACHINE. 


THE ENGLISH VARLEY 


ELEGTRO-MAGNETY 


Indicators, Trembling Bells, Telephone, 
Telegraph and Railway Apparatus, 
Switchboards, Medical Apparatus, 


&., &c., &c. 


MAGNETS FOR EYERY'KNOWN PURPOSE FOR WHICH A MAGNET IS APPLICABLE. 


SPECIALITIES: 


Telephene Inductien Geils. 
| Ringer and Bridge Bell Magnets. 


ARC LAMP SOLENOIDS. 
low and High Resistance Magnets for Railway Boll Work. 


Magnets wound perfectly even and to any desired number of turns and 
resistance at LESS than your PRESENT COST of Manufacture. 


DUPLEX MAGNET 60., 


MEDICAL COILS. 


24, STRAND CHAMBERS, 
DERBY. 
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DAVY ELECTRICAL CONSTRUCTION 


COMPANY, Ltd., 
Electrical and Mechanical Engineers. 


“DAVY mw ARG LAMPS" 


Continuous and Alternating. 


THE ONLY ENCLOSED ALTERNATING LAMP THAT IS A SUCCESS. 


AS USED BY ISLINGTON VESTRY (LONDON), GREAT NORTHERN RAILWAY COMPANY (LONDON), 
SOCIÉTIÉ L'ENERGIE ÉLECTRIQUE, HAVRE, &., &c. 


ANY FREQUENCY. 6 amp. to 9 amp. SIMPLE AND DURABLE. | 


Horsell Road Works, Ronald’s Road, 
Highbury, London, N. 


West End Office—15, Yictoria Street, Westminster, S. M. Telegrams: Arcazon LONDON." 


OUND Сол 


(Henry Edmunds and Godfrey B. Samuelson), a е, 
Telegrams :— Telephone Nos. :— Оол 

„LOVERS, SALFORD. Manchester, 1,187. ^ 

“ PHONO3COPE," LONDON. | в London, 3,191. a > : 


MAKERS OF EVERY DESCRIPTION OF 


AY к. | 
TELEGRAPHIC, TELEPHONIC AND ELECTRIC nmn 
LICHT WIRE AND CABLE. ? 


VULCANISED CABLES, EITHER SINGLE Sole 
OR CONCENTRIC. Makers of 
FLEXIBLE CORDS, — TIN uh 
y L 
HOUSE WIRES, DIATRINE” 
SHIP CABLES, CABLES. 
Etc. Suitable for High or Low Tension. 


MAINS FOR 


TOWN LIGHTING, &. 


High Insulation and Great Durability. · 

ANTI-INDUCTION AND METALLIC CIRCUIT 
TELEPHONE CABLES. 
Any number of Wires f or Aerial and Underground Work. 
PATENTEES AND SOLE MANUFACTURERS OF COMPRESSED SOLID ENDED 

‘COMPACTUM’ SS — == PES = ARMATURE 
COVERED = == / ^ BARS. 

== PATENT. — ELECTRIC ORGAN CABLES, 


— 


“= Ss = c sm = ЕРИ 
LEZ — — — up to 2,000 wires. 


COMPRESSED STRAND (Crompton's Twist) for Armature Winding. 
London Address: ЗӨ, Victoria St. Westminster, S. W. 


o2. 
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HOLDER- D'ARSONVAL 


GALVANOMETER 


As supplied in considerable 
numbers to the 
UNIVERSITY COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
p. Our LANTERN FORM has been 
EE. Exhibited there and elsewhere 
to upwards of 100,000 persons. 


| — — = Sensitive. 

D. H. BONNELLA & SON. |. оа 
IVORY, BONE, HORN & WOOD TURNERS. E S T Dead Beat. 

BELL PUSHES, INDICATORS, BELLS, SWITCH BLOCKS. N ТЫП BY VIBRATION. 
NAME AND ADDRESS TABLETS. “X” RAY APPARATUS. £610 0. £500. £4 о 0. 


INCANDESCENT LAMPS, FLAME LAMPS a Speciality. 
Electric Light, Bell and Telephone Fittings of Every Description. 
58, MORTIMER ST., LONDON, W. 
Steam Works: 42 & 43, KIRBY STREET, HATTON GARDEN. 


Paes | 


Е Electrio Light Fittings. 


(Nearly 20 Years’ Experience.) 


IN ACTIVE PREPARATION. 
Subscription price 6/-; post free 6/9; abroad 7/6. After day of publication 10/- net; by post 10/9; abroad 11/6 


“THE ELECTRICIAN” 


ELECTRICAL = DIRECTORY 


OR 1898. 


TH E BIG BLU E. BOOK (Aur 1,880 pages Royal 8vo.) 


Statements have been made to the effeet that it is the 
intention of the Proprietors of **The Electrician ” 
Electrical Trades’ Directory and Handbook t9 
cease the issue of that publication. 

This statement is false and malicious. The well-known 
Blue-Book will be issued as usual at the end of January next, 
and there is not the remotest probability of its discontinuance. 

The success achieved by this work is extremely gratifying 
to all concerned in the heavy labour of its compilation and 


correction. GEO. TUCKER, Publisher. 


1, 2 and 3, Salisbury-court, Fleet-street, London. 
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ORIGINAL DESIGNS IN 


FLOOR OR SOCKETS, % e and md Р FUSE. A. P. . LUNDBERG, 


BOARDS, CEILINC ics, p Bradbury Electrical Works, 
Special, Requin Consulting: pt а Bradbury Street, 


Gas, ой, ые Hat Fittings Adapted KINGSLAND, LONDON, N. 


| Fittings Suitable “for High- Voltage. || Teleg. Address: „urn LONDON.” 
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WANTED, a Good WORKING ELECTRICIAN;accus- 

tomed to winding and building small motors, good opening for suitable 

a pilesnt Ad ress, stating wages, &c., to 2630, Electrician Office, 
eet-street, E.C. 


J C ON cM MA 
WANTED, ASSISTANT ELECTRICIAN in Cable Testing 


Department; a quick and accurate man, used also to H.T. Transformer 
work. State experience, references, and salary required.—TELEGRAPH MFG. Co., 
.. Helsby, near Warrington. 


ANTED, immediately, a GENTLEMAN to CANVAS 


and take charge of high-class show rooms, with knowl of the trade.— 
Apply by letter, stating salary and reference:, to VEALE and Co., Ltd., St. Austell. 


APITAL.—GENTLEMEN REQUIRED with capital, to 
negotiate with an old establighed electric. J soppy house—shortly opening 
branches ip Glasgow, Birmingham, Manchester aud Newcastle—as managers of 
branches; skare profits; capita! essential.—Letters only, fullest particulars to 
No. 6,197, Electrician Office, Salisbury-court, Fledt-street, E. c. 


$ FOREMAN WIREMAN, or to take charge of private 


- plant. oil, рив, or steam. Just finished country mansion, 150 lights; engine, 
dynamo, pumps апа cells ; 16 years’ undeniable references.— J. BRIXEY, Hooker's- 
court, K tebridge. 


ELECTRICAL ENGINEER (24) seeks ENGAGEMENT, 


home or abread; nine years’ varied experience; speaks French fluently. 
Good references.—2. 632, Electrician Office, Saliabury-court, Fleet-street, Е.С. 


ELECTRICAL. ENGINEER (32) eight years’ workshop and 


Salisbury- court, 


drawing office ш. over four years’ estimating, designing and installa- 
tion work. desires POSITION, home or abroad. Speaks German; good references. — 
“Е. c. R.“, 81, Oxford-road, Putney, 8. W. 


ELECTRICAL ENGINEER, shortly disengaged, requires 


re-engagement with cont 
modgrate вагу. —А ддгевв, “ 


ing firm, would go abroad ; good business capacity, 
" Willings, 162, Piccadilly. | 


JECTRICIAN (age 21) desires situation as ASSISTANT 


private plant or athar alesizical work; five years’ experience.— B.,“ 88, 
-road, London, N. í 


VELLER, ears’ experience, all classes electric 


ö 10 
La a ac З ам for ENGAGEMENT Octoher, sonnd connection. 
nd.— Address, VELIM," 614, Stretford-road, Manchester. 


piérmux UTENSILS, SCRAP, LAMP TOPS.—Best 
Pla Prop һу Parhy and Co., 44, Clerkenwell-road, London. R.C. N. B.— 
SUSMAR 
NOTICE is Hereby Given that on and after the 15th October the COUPON due 
Ga that date will be PAID in full by Messrs. GLYN, MILLS and CO., of 67, Lombard- 
street, between the hours of 10 a.m. and 2 p.m. 
EE Соцра, should be left with the Bankers for examination FOUR clear days 
оте paymen 
NOTICE is also Given that NEW SHEETS of COUPONS are ready for Delivery, 
and those Certificate Holders who have not already applied for same may obtain 


them on application at this Office between the hours of 11 a.m. and 2 p.m. on prn- 
duction of the Certificates. By Order of the 380555 
A. BRODRICK, Secretary. 


Winchester House, 50, Old Broad-street, London, 
October 8th, 1897. 


.. A w LL эе ÀÁnm—n 
UNIVERSITY COLLEGE, LONDON. 


ADVANCED EVENING SCIENCE CLASSES. 

(1) MECHANICAL ENGINEERING, by Professor Т. HUDSON ВЕАВЕ, on Friday 
evenings, from 7.15 to 9.15 p.m., commencing on Fllday, October 15. Thera will be 
about Twenty Meetings during the Session, and the Course will deal with— 

(a) The strength and properties of materials 

(1) With special reference to struts and beams and the influence of form of 
cross-sections, &c., on their ultimate strength. 
(2) With reference to the properties of alloys, such as brass, bronze, &c. 
(3) With reference to the effects of repeated stresses. 
(©) The friction of solid bodies 
(1) At slow speeds. 
(2) At high speeds. 

The work will consist mainly of laboratory work, but there will usually be а short 
lecture or demonstration at each meeting of the Class. The number of the Class will 
be limited to twenty, and no one will be admitted who cannot prove to the satis- 
faction of the Professor that he has already worked sufficient y at the subject to 
derive full benefit from the Course. Bx 

(2) ELECTRICAL TESTING, by Dr. J. A. FLEMING, F.R.S., on Tuesday evenings 
from 7.15 to 9.15 p.m., commencing on Tuesday, October 12. The Course will 
consist of about Twenty Practical Demonstrations in advanced electrical testing, and 
dynamo, motor and transformer work in the electrical laboratories. Exch student 
will receive individual attention. The number of the Class will be limited to six- 
teen, and only those will be admitted who are practically ergaged during the day- 
time in electrical work in connections with electrical engineering. 

(3) APPLIED MATHEMATICS.—A Course of Ten Lectures will be given by 
Professor KARL PEARSON at shan A College on Thursday evenings, at 7 o'clock, 
commencing on Thursday, October 14. The subject of the lectures will he the 
stresses and deflections of simple and continuous girders. The lectures will be 
followed by drawing practice for an hour and а half. They will be specially 

designed for draughtsmen and others who are engaged during the day. The 
numbers will be limited to twenty-five, and those who propose to attend should 
y as early as possible to Professor KARL PEARSON, F. H. S. 

Gower. street, London, W. O., October, 1897. 
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INE CABLES TRUST. 


Price 1d.) DAI RY Price 14. 


TENDERS aw GONTRACTS. 


The New London Daily Paper. 


Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the PubMsher 
$adecriptions :—3 months, 9s. 9d.; 6 months, 19s. 6d.; 12 months, 398 
post free. Single Copies 1d., post free 1jd. ' 
ADVERTISEMENT RATES ON APPLICATION. 


BOUYERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverie Street, E.C. 


WANTED, and FOR SALE. 
ANTED.—TO PURCHASE, CELLULOSE FILA- 


MENTS for incandescent lamps.— Manufacturer who can furnish same on 
солане should address, J. G. O. K., Electrician Office, Salisbury-court, Fleet- 
street, Е.С. 


NECON D READ ot "ELEC 'RICLAN" Wanted in Exchange 
for Nature. To be posted Mondays.—Apply No. 2,020, Electrician Office, 
Salisbury-court, Fleet-street, K.C. 


OR SALE, Vertical Higu-peed Compound Siea 
Cylinders бір. by lOlin. Фу Sin. ke, 400 to 500 revs.— A. 
Queen-street, К.С. 
ACCUMULATOK UHARGING.—O. Н. UATHOAR 
and CO., having plaut specially adapted for this purpose, Charge Cells of | 
sizes promptly, thoroughly aud cheaply. Terms on application. Accumulator 
ilire for temporary lighting, experimental uses, &c.—3, Dorset-buildings, 8a urf- 
square Fleet.street, E. C. (Telephone No. 65,266.) 


i "7 
ái 3 and 5, 


JUST PUBLISHED. Svo. Price Bs. net. 


LECTURES ON PHYSIOLOGY. 
First Series. 


ON ANIMAL ELECTRICITY. 


By AUGUSTUS D. WALLER, M.D., F.R.S., 


Fullerian Professor of Physiology at the Royal Institution of Great Britain, 
Lecturer on Physiology at St. Mary's Hospital Medical School, London. 


London: LONGMANS, GREEN & CO. 


— 


NOW READY. 


Demy 4to, handsomely bound in Half Morocco. 678 pp. Illustrated, and 
containing many Tables, Diagrams, and Workiog Drawings. 
| Price £2 29» 


Dlegiric Railways & Tramwae, 


THEIR CONSTRUCTION AND OPERATION. 
By Fr e, CF 
Revised, Sammad, aud brought up to беде foo ä 


It covers the whole ground of its subject . the book cannot but 
prove helpful both for study and for reference.“ Scotsman. 

“Mr. Dawson's book ought to be in every municipal library in the 
country."—Manchester Guardian. 

„This large and handsome volume will be welcomed both by engineers 
and local authorities. Daily Chronicle. 

“Тһе advice he gives . will be read with much advantage. 
Building News. 

This practical handbook is replete with statistical information, care- 
fully brought up to date. Hall Mall Gazette, 


Offices of “ENGINEERING,” 35 and 36, Bedford Street, 
Strand, London, W.C. 


Manual of 
Electrical 

Undertakings 
1897 SECOND YEAR. 


Now Ready. 7s. 64. not, Post Frae. 


The 1897 Edition has been considerably enlarged, and contains many 
additions and improvements. 

Last published Accounts of Electricity Supply and Electric Traction 
Undertakings, whether owned by Companies or by Municipalities ; also of 
Telegraph, Telephone, Manufacturing, and other Electrical Companies, 

Eighteen Maps showing the Areas and Mains of the Electricity Supply 
Undertakings within the County of London; also Map of the Electric 
Railways. | 

Coloured Diagram showing comparative details of Working Expenses 
and the profit or the loss per B. T. Unit at 60 Stations. 


* Simply iuvaluable to all engaged in Electrical Undertakings.” Liverpool Journal 
of Commerce. 


P. S. 


Gompiled under the 
direotion of 
EMILE GARCKE, 
. . E. E. 


INN NN NN DNN 


KING & SON, 
12 and 14, King Street, Westminster. 


xxiv. THE ELECTRICIAN, OCTOBER 8, 1897. 
JJ d Sac iether Pa a 


Watchmakers to the Admiralty, 
S. SMITH & SON, 5 strann. 


Our “STRAND” Watches contain the largest number of improvements, and are йн 4 and more up-to-date than any Watch yet produced. 


The most delicate, impor- 


те Highest Honours at | tant, and valuable part of a 


Way ON 


CRFENWICH { Watch Is the balance, апа WẸ || 2 
this has hitherto been un- | 
protected, an omission that 
allows dirt and damp to 
affect the movement. Іп our 
invention this is overcome 
witrout adding to the s:ze, 
and allows free use of the 
regulator. 


Non- Magnetisable, 
£l. Is. extra. 


„STRAND WA TCE. wilh cap on, 


ALL ENGLISH— 
Silver, £5. 18-ct. Gold, £13. 15s. 


SPECIAL SIZE FOR LADIES. 
£5. 15s. and £12. 15s. 


Non- м 5 | 
x REN LU Certificate and Warranty with every Watch. 
strononjerg def fining the exact hime oe Mgr bud taken in S 
of the Sun егозѕтцо the Mer (аталу. a TO scan TES EN PUE SOU TOR, 
) Mitth one of smit ns Watches ~ SiC 
! "És stablished Half a Centurv. QO S&qyna"» 1 омппх 


^ Our ‘TREATISE ON WATCHES,” 
Just Published, 160 pp., 400 Illustrations, c— 
` Second Edition. Free on Application. “STRAND WAT CIE," with cap off 


— ——— € — M —— — — — — ——— — ——— 


JOHNSON & PHILLIPS, 


j 7 i». MAKERS or THE MOST MODERN 
/ M MACHINES ү гон 


CABLE MAKING, 
STRANDING, 
ARMOURINC, 


p— 


“Wh SHEATHING, 
— AMA CABLE LAYING, 

BRAIDING, 

WINDING, 

LAPPING, 

RUBBER, SILK & 

COTTON COVERING. 


VICTORIA WORKS, OLD CHARLTON, KENT, 


And 14, UNION COURT, OLD BROAD STREET, LONDON, E.C. 


OHICAGO: HIGHEST AND ONLY AWARD POR TROLLEYS. DIPLOMA AND MEDAL FOR INSULATORS. 
BRUSSELS: 1897, "HORS CONCOURS, MEMBRES DU JURY." 


ROBERT W. BLACKWELL, 


ENGINEER AND CONTRACTOR FOR 


ELECTRIC TRAMWAY CONSTRUCTION AND EQUIPMENT, 


POLES, TROLLEY-WIRE, FEEDERS, RAILBONDS, INSULATORS, TROLLEYS, MOTOR-TRUCKS, ENGINES, LINE MATERIAL and SUPPLIES 


OF EVERY DPSCRIPTION. 


30, Victoria Street. Westminster. LONDON; S. W. 
Telegrams: KURKEE LONDON." Codes: “А ВС,” A 1," “ Liebers,” &c Telephone: 305 Westminster. 
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W. H. ALLEN, Son & Čo., 


QUEEN'S ENGINEERING WORKS, BEDFORD, 


19, GREAT GEORGE ! ST.. WESTMINSTER. S. WW. 


Complete Condensing Plants 


COMBINED OR SEPARATE. 
JET, SURFACE OR ATMOSPHERIC. 


Тнїз PHOTOGRAPII is taken from a Plant supplied to the 
nammorsiiih Electricity Works. 


Our Gentencing Plants have been sup- 
plied to the following Electric Light’ 
Stations :— -" , 

Bristol Corporation. 

Dewsbury Corporation. 

Yarmouth Corporation. 

Hull Corporation. 

Hanley Corporation. 

Johannesburg Electric Light Company. 

Camberwell Workhouse Electricity | 

Supply. E. 

London Joint Dock Company (Limited). 

— Railway (Killon Ayamayo & 

| Со 

Barry Graving Dock Pumping Station, 

Johannesburg (Second and Third Set). 

Bristol Extension (Two further Sets). 

Yarmouth Extension (One further Set). . 

West Ham. 

Gibraltar. 

Barry Railway Co. (Second & third sets). 

Woolwich Arsenal. » 

— Town Electricity Works. 

And many others. 


The LONDON ELECTRIC WIRE COMPANY, Ltd. 


ANOHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, Е.О. 


MANUFACTURERS:-CABLES of Light, Medium, and High Insulation. 

COVERED WIRES, STRIPS, CABLES, &c., for Dynamo Machines, 
PRICE LIST SILK COVERED WIRES for Instruments. | 

LINE WIRES, CABLES AND CORDS for Telephones, Bells, &с. 

ON | FLEXIBLE CORDS and CABLES. 
APPLICATION. | MARTINO'S PLATINOID for RESISTANCES. 
GAUZE BRUSHES and Sundry Appliances. 
Engineers’ Specifications Carefully Worked to. 
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» WILLANS “ше, ENGINES 4 


SIMPLE, COMPOUND, or TRIPLE EXPANSION. 
CONDENSING or NON-CONDENSING. 
STANDARD PATTERNS UP TO 1,200 l. H. p. 


HIGH SPEED. 
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(А consumption of less than 13lb. per I. H. P. per hour has been recorded under suitable conditions of size, pressure, &e., 
and even in Engines of 80 LHP. a consumption of less than 14$lb. can be guaranteed with 1601b. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


SMALL SPACE OCCUPIED and corresponding reduction in first cost ot buildings. 
SILENCE and DURABILITY, owing to all brasses being in constant thrust. 


OVER 190,000 Н.Р. IN USE OH ON ORDER. 


WILLANS & ROBINSON, Ltd., RUGBY. 


See 


Crompton 4 © e SCE ,. Imoortant CH MOUNCEIHRENA 


On page xiv. 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


MAKERS of a GREAT VARIETY of STEAM ENGINES and BOILERS. 


sum eeur: Steady Running Engines lor Electric Lighting, 


PAXMAN’S PATENT 
AUTOMATIC EXPANSION GEAR 
in any emergency. 


Paxman's Patent “Economical” Boiler, from 
8 h.p. upwards. 
This Boiler is one of the Best Steam Generators 
before the publie, not only for Efficiency, but for : j . 
Economy and Durability. It contains particularly “Windsor” оне Compound Engine, w.th Dynamo combined 
good features and high qualities. made in all sizes. 
Catalogues and full particulars, with Phetos nnd Prices, post free on application to 


DAYEY, PAXMAN & CO. Engineers, Colchester. 
LONDON OFFICE—78, QUEEN VICTORIA STREET, E.C. 


and 
ADJUSTABLE GOYERNORS 
Ensure a Steady and Oonstant Speed 
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NOTES. 

Tue electrical engineer may be pardoned for taking a delight 
in electrolytic methods of manufacturing chemicals. There is 
a precision, a completeness, а cleanliness, a directness about 
commercial electrolysis which cannot fail to appeal to men 
brought up to regard these qualities with peculiar veneration. 
Ohemists have not ceased long to stigmatise the Hermite 
-electrolytic process of more or less deodorising and disinfecting 
Sewage as “a costly and imperfect method of making hypo- 
-chlorites.’’ But, as in the early days of electric lighting, when 
the glow lamp hour was undeniably dearer than the “ five- 
foot" burner hour, the electrical “enthusiast insisted in 
season and out of season upon the hygienic and decorative 
advantages of electricity, so in the early days of electro- 
lyte sewage processes hopes have been expressed that 
adjuvant advantages would more than compensate for 
manifest expensiveness. It appears, however, that the Bombay 
authorities are about to abandon their experimental electrical 
plant, having discovered that the cost of the active products 
of the Hermite process is about double that of an equivalent 
‘quantity of chloride of lime, even when that commodity 
fetches the truly exotic price of £14 per ton. This estimate, 
we may add, ignores interest on capital and upkeep. No 
‘doubt a capable chemist, had such a one been consulted, 
‘would have spared the Bombay municipal fathers the expense 
of this uncalled-for experiment; but .the mania for small 
savings, is, it would seem, universally inherent in the muni- 
ipal mind. 

A Five example of this penny wise and pound foolish policy 
‘was given indeed so recently as Tuesday last at Worcester. 
Here the application of the Borough Electrical Engineer for 


ап increase of salary was the excuse for absurdly irrelevant 


Worcester, it will be remembered, had а bad 
attack of the water-power utilisation fever, and аз a consequence 
{һе undertaking was severely handicapped from the start. 
Thanks, however, to an able, energetic, single-minded electrical 
engineer, rapid progress is now being made towards financial 
success. In addition to the performance of his ordinary duties 
the resident engineer enabled the Town Council to dispense with 
the further services of & consultant, and safe-guarded the 
interests of Worcester during an expenditure of some £80,00Q 
on extensions and alterations, besides rendering the town 
important services in connection with the original contract 
and contractors. In the opinion of the representatives of the 
Worcester ratepayers, а man who can do all this should 
consider himself passing rich on £5 в week. 


discussion. 


WRATEVER may be thought of the reasonableness of muni- 
cipal authorities refusing the National Telephone Company 
underground way-leaves, and then complaining of the ineffi- 
ciency of the service, or offering to grant these way-leaves on 
the condition that an improved service is given at a reduced 
rate, there can be no two opinions as to the impropriety of a 
Government -Department placing itself at the disposal of a 
joint-stock undertaking. It is urged that the telephone 
business has become a matter of national concern: then 
why not make it a national undertaking; or, better still, 
why not, in return for well-defined duties, ask the Legislature 
to grant the National Telephone Company well-defined powers 
and privileges in the matter of way-leaves? Under existing 
circumstances, however, it is impossible not to sympathise 
with the determination of the City Commissioners of Sewers 
to prevent any more tubes being surreptitiously laid beneath 
the pavements for the benefit of a joint-stock company. 

EUREN 

WE are glad to note that the experiment of advanced science 
evening classes is to be continued during the scholastic year 
now commeneiug. To train up the young citizen in the way 
he should go is as yet no one’s business in particular, after 
that young citizen has got beyond the reach of the Board 
School. What we mean is this. It is now universally 
admitted, explicitly or implicitly, candidly or cautiously, that 
technical education, in some shape or other, is a national 
need, the only quarrel being as to what constitutes technical 
education, and to whom and when the dose should be 
administered. So much so is this the case that our 
London polytechnics, which might without shame take as 
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their motto: Light, mental refreshment, combined with 
harmless recreation, feel driven to betake themselves quite 
seriously to the trade of purveyors of technical education. 
In our opinion these institutions might very well justify their 
existence as centres of humanising knowledge and antidotes 
to the physical deterioration of the race. Whatever differences 
of opinion there may be as to the technical value of ordinary 
evening classes, there can, we think, be none as to the great 
value of advanced evening courses designed to benefit men 
practically engaged during the daytime. Events, more quickly 
and especially so in electrical engineering, and the know- 
ledge of even a third-year student soon gets out of date 
unless renewed from the fountain head. A time comes, of 
course, when no man can labour at a new job; but many years 
elapse before this inevitable cerebral crystallisation sets in, 
and during these years many would be glad to devote a few 
evenings every week during the winter solstice and come into 
actual contact with new ideas, new methods and new devices. 
Until lately, however, the more elderly learners found 
no courses specially adapted to meet their requirements, 
or if they did, found themselves elbowed out by a swarm of 
fledglings. Advanced science evening classes, however, such 
as those starting next week at University College, are likely to 
attract those who do not care to face hopelessly over-crowded 
lecture rooms and laboratories. They meet a decided want. 


IN another column will be found a set of extremely minute 
rules to be followed by any good citizen of Berlin, who desires 
to add to the protection of his house against lightning by con- 
necting his lightning conductor to the gas or water mains. The 
rules are so complete that only a few more, relating chiefly to 
the rod itself, need to be added to make them a complete code 
of instructions for the erection of lightning conductors. It 
does not seem probable, however, that any sensible householder 


will care to avail himself of the ( facilities offered, since 


it will be observed from the last paragraph that he thereby | | 
our issue of November 28, 1894 (Vol. XXXIV., p. 105), we 


renders himself liable to repair the whole water or gas-pipe 
System of Berlin if by any mischance their destruction were 
traceable to his conductor. The conditions under which the 
connection is to be made are certain to insure excellent work 
but they are also much too rigorous, and the householder is 
subjected, moreover, to the annoyance of having the system 
inspected as often as the gas or waterworks consider necessary. 
The rental for the connection is also put at much too high a 
figure. By using a couple of earth plates in well-chosen 
positions and connecting all his gutters to the lightning con- 
ductor any man living in a town may consider his house safe, 
and can afford to leave any exterior waterpipe to take its 
chance, remembering that if it is struck under these conditions 
the waterworks authority, and not he, will have to make good 
the damage. 
— ant ao 


Cable Interruptions and Repairs.— 


Obidos— Parintins.............. ... 
Bolamo— Biss ao . 
Hong Kong Macao Sept. 28, 1897 
Cayenne Pinheiro Sept. 29, 1897 — 
The Royal Institution Christmas Lectures. — These time- 
honoured “ juvenile " entertainments will be given this year 


in electrical work.“ 


by Dr. Oliver Lodge, but the announcement made by several 
daily papers that the subject-matter will be wireless telegraphy 
is quite incorrect. 


Destruction by Fire of a Brooklyn Power House.—The 
Electrical World of New York states that on the morning 
of Sept. 8rd a fire started in the machine shop of the 
Nassau Electric Railway Company, at Thirty-sixth Street 
and Church Avenue, Brooklyn. Adjoining the shop were 
three other buildings used for car storage purposes, and 
for the construction of cars which the Nassau Company 
built for its own uses. The buildings are separated by 
16in. brick walls, intended to act as fire barriers, but the 
fire consumed all four, with the machinery, the stock and 18 
cars, which which were stored in the car sheds. The paint 
shop, which adjoined the other buildings, fortunately escaped. 
The total loss is estimated at £15,000 


The Berlin Tramway.—A trial run was recently made, 
says the Hlektrotechnischer Anzeiger, with one of the new 
tramcars built for the mixed system—accumulators and 
trolley. The motors, switching and regulating apparatus are 
of the Union Electrical Company’s manufacture, and the 
cells are from the Gülcher Accumulator Works. There are 28 
seats in the interior of the car, which is high and roomy, well 
ventilated, and lit by five mcandescent lamps. The cells and 
heating apparatus are under the seats. In connection with 


‘the former is an automatic switch, which acts as soon as the 


cells have been sufficiently charged from the trolley wire. The 
battery is capable of moving a car of 124 tons weight, and of 
propelling the car from 93 to 124 miles with one charge; it 
weighs, with its accessories, 24cwt. 


Advanced Science Evening Classes.—Three of these highly 
useful classes will be commenced this Session at University 
College, Gower-street. On Friday evenings, commencing 
October 15th, Prof. Hudson Beare will superintend a 
mechanical engineering course; the class will be limited 
to 20. On Tuesday evenings, commencing October 12th, 
Prof. Fleming will take charge of a course on electrical. 
testing ; the class will be limited to 16, and only those will be 
admitted who are “ practically engaged during the daytime 
On Thursday evenings, commencing 
October 14th, Prof. Karl Pearson will discourse on applied 
mathematics, the course being specially designed for draughts- 
men and others engaged during the day ; the limit will be 26. 


Fuller particulars will be found in our advertisement 


columns. 
The Influence of Pressure on Electromotive PForce.—In 


published some interesting researches of MM. L. Cailletet and 


E. Collardeau on the occlusion of electrolytic gases by porous 
bodies. 


In the case of platinum these investigators found 
that at 600 atmospheres pressure the capacité spécifique had 


250 times its value at ordinary atmospheric pressure. 
‚ LIndustrie Electrique for September 25th M. Georges Claude 


discusses the probable effect of pressure on electromotive 
force. Assuming a pressure of 600 atmospheres, and dealing 
with the electrolysis of water, M. Claude calculates that the 
additional energy obtained under these conditions is only 
6:8 calories, the chemical energy amounting to 69 calories. 


To obtain only à 10 per cent. increase of electromotive force. 


in return for the application of a pressure of 600 atmospheres 
is, M. Claude concludes, a game scarcely worth the candle. 


Finsbury Technical College.— The winter session of the 
City and Guilds Technical College opened last week. Two 
special courses of evening lectures are announced, in addition 
to the ordinary courses of electrical instruction. Prof. Silvanus 
Thompson will give a short course of four lectures (postponed 
from last winter) on ‘Recent Developments in Electro- 
Chemistry " on Thursday evenings, commencing October 14th. 
This will be followed by a course of six lectures, also on 
Thursday evenings, in November and December on ** Electric 
Traction," by Mr. Philip Dawson. After Christmas, Prof. 
Dalby will deliver a special course on ‘ Locomotive En- 
gineering." The ordinary electrical courses of instruction on 
Monday and Wednesday evenings are continued as in former 
years, the elementary laboratories being opened on ‘Wednes- 
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days and the advanced testing-room on Mondays. Mr. 
O’Keeffe will lecture on accumulators and on electric lamps, 
and Prof. Thompson upon the design of dynamos and 
alternators. 

Rubber in German East Africa.— The governor of German 
East Africa has, says the India-rubber World, issued an order 
regulating the sale of india-rubber, which will go into effect 
on January 1st. The intent of this order, which has the 
recommendation and sanction of commercial circles, is the 
preservation of the rubber-yielding plants, and the perpetua- 
tion of the good reputation for quality which the rubber from 
German East África now enjoys in the markets of the world. 
The principal clauses are:—The adding of any substance 
not actually unavoidable in the gathering of rubber, for 
purposes of gain, such as sand, gravel, bark or pieces 
of wood, or the treatment of rubber with water is 
prohibited. Every ball of rubber offered for sale on 
the coast must be slit to the centre, at least. The so-called 
pira-ya-chini (root rubber) and pira-ya-cuponda (rubber 
obtained by boiling the peeled-off bark) must not be brought 
to market. Adulterated rubber, balls of rubber coming into 
market on the coast and shipped, which are not slit, root 
rubber, and boiled rubber will be confiscated and destroyed. 
Regular traders who sell such rubber will be subject to a fine 
of 100 rupees, or imprisonment if unable to pay. Violations 
of the first section of this ordinance will be punished by a fine 
of 1,000 rupees and imprisonment for two months. 

Electric Lighting at Johannesburg—The town engineer 
reports that during the year the overhead wires have been 
increased by about 20 miles (860 poles erected), making the 
total length of wires at the end of the year, about 42 miles. 
At the end of 1895 the customers of the electric lighting 
department numbered 117. During the year they have been 
increased by 120, making the number 287 at present. About 
14,000 lamps equivalent to 8 c.p. each are now connected to 
the mains, and about 8,500 are awaiting connection. During 
the year the public lighting has been increased by 100 incan- 
descent electric lamps, making a total of 123 at present, equal to 
800 8-c.p. lamps, and by 21 arc lamps of 2,000 c.p. nominal. 
The total number of units generated during the year was 
400,978, and they were distributed as follows:—Sold to 
private consumers, 282,804 ; used for public lighting, 12,878 ; 
used at work, 22, 786; unaccounted for, 88,060. The average 
price obtained per unit sold was 1s. 52d. The following 
additional plant has been put down during the year :—Two 
100-н.р. nominal boilers erected with chimney, &c. Five 
Willan’s engines and alternators complete, 45 kilowatts capacity 
each. Two direct-driver exciters, with Chandler's engines, being 
in duplicate; one independent steam-driven condenser and 
Worthington feed pump; two arc-lighting dynamos; one 
enlargement of switchboard and conduit to arrestor house; 
one enlargement of arrestor house and about 70 Wurt's patent 
arrestors fixed. Gas is also used, both for public and private 
lighting, the average price at which gas has been sold being 
18s. 9d: per 1,000 cubic ft. IT D 

The Telephone in France.—In the course of a very interest- 
ing article on the history of the establishment of the telephone 
in France, the Economiste Français gives some particulars as 
to the extension of the system, stating that there are at the 
present time 112 towns with & total population of six millions, 
which have 18,191 subscribers, half of these being in Paris. 
It is not, however, in Paris that there are the most subscribers 
in proportion to the number of inhabitants, for at Cannes the 
proportion is 1 in 120, 1 in 198 at Fourmies, 1 in 215 at Men- 
tone, and 1 in 222 at Tourcoing, as against 1 in 258 in Paris. 
The article goes on to show how little the telephone is used 
in France by comparison with neighbouring countries like 
Germany and Switzerland, for while the number of ** commu- 
nications " in France last year was only 74 millions, the total 
for Germany, excluding Bavaria and Würtemberg, was over 
420 millions. Switzerland, with a population barely the tenth 
of France, had, at the end of last year, over 1,000 miles of 
telephone lines with 29,588 subscribers and about 15 million 
communications. While the cost of the telephone in Switzer- 
land is more than covered by the receipts, the contrary is the 
case in France, though the subscription is much higher than 


in any of the other countries, being as much as £16 a-year, and 


from £8 to £12 in provincial towns,.to say nothing of each sub- 
scriber having to contribute towards the cost of laying down 
the wires. 


Electric Lighting in Melbourne.—An esteemed Australasian 
correspondent objects to the title of a letter from Mr. Frederick 
Fullerton which appeared on page 886 of our issue of July 16th. 
Our correspondent points out that the title Colonial Electric 
Lighting" is misleading, as Mr. Fullerton's letter deals solely 
with electric lighting in Melbourne. Бо far, Victoria and 
Queensland are the only Australian nations who have 
passed an Electric Lighting Act. The Victorian measure was. 
drafted by one man and intended to be controlled by a second, 
who when it became law was replaced by a third not insympathy 
with the work of his predecessor. Mr. Fullerton’s description 
of the result as chaos is, our correspondent thinks, not 
too strong, but he points to the wisdom of little Queens- 
land, as shown in its Act. Not only do the existing Com- 
panies get their Order “as of course, and for 42 years as in 
England, but the option of purchase of existing undertak- 
ings by the Corporation, given by Section 5 of the Queensland 
Act, is limited to the period between the passing of the Act. 
and December 81, 1897, and the price includes good-will.” 
So that if the Company is to be bought out, its fate is soon 
known, and it has at least a chance of getting a fair price for 
its undertaking, and failing purchase by the Municipality it 
has a reasonable life. New South Wales is contemplating. 
the introduction of an electrical measure this Session, and we 
understand that the deputation which waited on the Acting- 
Premier with respect to it requested that the Queensland Act 


should be followed in preference to that of Victoria. 


Wireless Telegraphy.—In a recent issue of the Daily 
Chronicle Prof. J. J. Thomson writes: The description of 
M. Marconi’s experiments in the Daily Chronicle on Monday, 
Sept. 20th, might perhaps lead your readers to imagine that 
no successful attempts to signal through considerable distances 
by electric waves had previously been made. This is, however, 
not the case, for nearly two years ago Mr. Rutherford success- 
fully signalled by means of these waves between the Cavendish 
Laboratory, Cambridge, and a station about three-quarters of 
a mile away. This result was attained with apparatus of very 
moderate dimensions, though the land between the stations is 
thickly built over. Mr. Rutherford used a detector of his own 
invention and not the Branly-Lodge coherer. The experi- 
ments were described in the Philosophical Transactions of the 
Royal Society."—The following advertisement is appearing 
in Germany: ‘‘Marconi’s Apparate fiir Telegraphie ohne 
metallische Leitung für Schulzwecke, sehr  preiswerth. 
Coherer bester Construct. 6 Mk.”—A correspondent writes 
us as follows :— E 

With reference to recent utterances of yours on the above subject, might 
I emphasise in The Electrician the all-important inventions upon which. 
the success so far achieved of telegraphing without wires hinges, as I 
think they have hardly received their due recognition from a number of 
scientific journals. I allude to Righi’s transmitting apparatus and Branly’s: 
coherer, and more especially to the latter. Im partial consideration will show 
that Branly’s invention is the very keystone of both the Lodge and Marconi 
systems, so that until such a departure is made by new discoverers as will 
dispense with a coherer altogether, howsoever modified, all systems of the 
kind must of necessity hang upon it. Indeed, despite the impressions of 


' his numerous interviewers, Signor Marconi’s own utterances testify to his 


appreciation of this fact. Why not then speak of the Branly-Lodge and. 
the Branly-Marconi systems, and so on? By his highly ingenious and 
interesting adaptation of discoveries made by others, Signor Marconi has 
successfully signalled through space distances previously considered impos- 
sible, and this must not be lost sight of ; but in regard to the success so- 
far achieved the name of Branly should in justice be permanently coupled 
with that of Lodge and Marconi. 

We will not ask our correspondent to read his Electrician from 
the date of Hertz’s experiment down to the present issue, but 
if he were to do so he would see that full and frequent pub- 
licity has been given to the work of Branly and Righi, and. 
their names are to be found on almost every page of Dr. Lodge’s 
own little book on the subject of Hertzian waves. However, 
to exonerate ourselves from the accusation of neglecting all 
names but one, we need only refer our correspondent to p. 207 
of our issue of June 11th. We are quite ready to couple the 
name of Branly with that of Lodge, and indeed have already 
done во. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ALBB.] 


Short Waves of Terrestrial Magnetism.—M. Eschenhagen 
has, since his last communication on the same subject, 
succeeded in obtaining some 60 records of ‘“ elementary earth- 
magnetic waves" of periods varying from 1бвес. to 80вес. 
This was done by means of а very sensitive variometer and 
time scale, in which Imm. corresponded to a change of 
intensity of 4 x 10-9 units, and the hour was 24cm. long. All 
the results show that if the needle is well damped the analysis 
of the variations is ultimate, and that truly elementary waveg 
are recorded. In the ordinary scales, in which the hour 
covers a length of 15mm. or 20mm, the curve appears 
thick or shaded every fifth or sixth day, owing to the 
occurrence of the elementary waves now studied. But 
these waves affect practically nothing but the horizontal 
intensity. It appears very probable that the occurrence of 
these magnetic tremors has increased in recent years, though 
whether this circumstance is connected with the impending 
sun spot minimum cannot be decided off hand. Electric 
railway disturbances are not agcountable for the tremors, since 
they were recorded at Potsdam, distant 12 miles from the 
Berlin tramways. Besides, the disturbances do not occur 
avery day, as they should if due to tramways. They usually 
occur in the daytime, and last three or four hours. No direct 
connection with solar radiation has been traced, as the 
presence of clouds makes no difference. A very interasting 
phenomenon, observed agcasionally, is the occurrence of some- 
thing corresponding to beats in acoustics. The most 
usual system of interfering waves has frequencies in the 
ratio of 4:5, or what a musician would describe as an interval 
of a major third. Some of the curves reproduced show this 
phenomenon very strikingly. To confirm the existance of two 
separate wave systems the curves were imitated artificially by 
rotating two magnets in the neighbourhood of the needle, one 
of them revolving four times while the other made five turns. 
The curves thus obtained are identical with those observed. As 
regards the distribution of these waves over the earth’s surface 
there are at present very few data to judge by. Wilhelmshaven 
Observatory made some simultaneous observations with Pots- 
dam, and recorded waves identical (within a second or two) 
with those at Potsdam on at least two occasions. The author 
frames no theory, but suggests the use of very large earth 
inductors as auxiliary observing instruments. 

[EscHENHAGEN, Berl. Ber., pp. 678-686, 1897.] 


Loss in Dielectrics.—In a concluding Paper, R. Threlfall sums 
up the results of his observations on the loss of electric energy in 
dielectrics placed in в rotating field. This loss may be repre- 
sented by Arnó's formula W = сЕ", when W is the loss and F 
the field, and с and n are variable from one substance to 
another. The index л was about 1:8 for ebonite, 1:9 for flint 
glass and sulphur, and 1:56 for paraffin. Selenium had an 
extremely high coefficient, but its index was only 1:96 In 
resin the index was 1:86 to 2:8, with & loss of from 4 to 18 
per cent. in unit field. In a field rotating 109 to 107 times 
per second, ebonite, glass and complex sulphur gave no loss 
ab all. Conductors like aluminium, paraffin coated with 
tinfoil, arc light carbon, and resin and paraffin made 
conducting with graphite, gave no effect whatever in slow 
fields. Bisulphide of carbon, benzine and kerosene were not 
set in rotation by any rotating field. The author points out 
that Arno did not sufficiently eliminate the effect of moisture. 
Prolonged drying brings the insulators down to a steady state, 
and then a residual hysteresis effect makes its appearance. 
No physical conclusion can be drawn from the formula above, 
for it merely sums up the results of many complex processes. 
The hysteresis is quite constant for any given specimen, but 
varies much on passing from one specimen to another of the 
same substance. It is like the hysteresis loss in iron, very 
sensitive to small differences in physical condition. It is at 
present impossible to determine whether the loss is due to a 
lag in the dielectric polarisation, or to its persistence after the 
force is withi.ir.. wn. 

[THRELFALL, Physical Reriew, August, 1897.] 
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Resistance of Oil Films.—Phe specific resistance of a certain 
kind of oil being known, it is possible to determine the thick- 
ness of the film intervening between a shaft and its bearings, 
a problem which is of great interest to mechanical engineers. 
Е. L. О. Wadsworth has studied the resistance of the best 
commercial sperm oil with considerable care. The difficulty 
lies in obtaining a uniform and very thin film. He obtained 
it by using two surface plates separated by three thin pieces 
of sheet rubber or paraffined paper disposed in such a 
manner as to give rise to the least amount of bending. 
The thickness of the rubber or paper was measured after 
use. A uniform distribution of oil was insured by just 
submerging the surfaces in an oil bath. The resistance 
was measured by comparison with a resistance of 250,000 
ohms by the method of deflections. Batteries providing 
from 1:4 to 25 volts was used, and the films varied in thick- 
ness from 0:06ір. to 0°005in. The specific resistance in 
megohms per cubic centimetre was found to be 36,500 at the 
former thickness, and 45,400 at the latter, thus showing a 
distinct increase of specific resistance as the film was made 
thinner. The variation is of too regular a character to be 
accidental. When the thickness of the film approaches the 
range of molecular attractions the influence of one su, 
upon the other increases the effective resistance, and althong 
the thickness is still great this influenoe may have begun to 
felt. As regards practical applications, some experiments 
were made by putting bearing of a shaft in series wikh 8 
a single cell sad galvanamer. A considerable increase of regiat- 
ance attended every decrease of pressure or increase of speed. 

[WapnswonTH, Physical Review, August, 1897.) 


Long Heat Waves.—H. Rubens and E. F. Nichols haue 
been extending their thermal researches in the extrame inéra- 
red regions with improved methods and apparatus. Instead 
of incandescent platinum foil coated with powder they now 
a Linnemann zirconium burner, thus providing a consi 
higher temperature. In the interest of purity and homo- 
geneity of the rays obtained, they use four or five reflecting 
surfaces instead of three. These surfaces reflect certain ware 
lengths with almost metallic intensity, and after several 
successive reflections these wave lengths alone survive, thas 
giving a selective action unattended by the usual heasy 
absorption. After the five reflections the selected rays proceed 
through a grating of gold wires into a torsion radiometer, 
which is more sensitive than the bolometer, but also more 
subject to disturbance by tremors. These, however, can be 
entirely obviated by the ingenious suspension devised by 
Julius. The torsion radiometer is substantially the same 
as that designed by Nichols, except that a chloride of silver 
window is substituted for the fluor-spar plate. Silver chloride 
partially transmits waves as long as 24и. This radiometer is 
five time as sensitive as the platinum bolometer. Some of the 
results are given in the present paper, which remains to be 
concluded. Quartz possesses regions of metallic refleotion 
in the infra-red spectrum, the maxima of which correspond [to 
the wave lengths 8:5, 9-02 and 20754. The absorption bands 
in mica are very similar to those in quartz, probably owing to 
the large amount of silica it contains. The maxima are 
found at 9-2, 18:4 and 21:254, but they are less pronounced 
than those in quartz. Fluorite shows a distinct effect of the 
change of apparatus in the position of its maximum of reflec- 
tive power. The wave length was formerly found to be 24:4y, 
whereas now it is 28°78. The ground of this discrepancy, 
which is quite beyond the limits of observational error, lies in 
the strongly selective absorption of the vitreous silver chloride 
between 22 and 284. When this is allowed for, the two 
results agree. The band probably consists of two, but the 
authors have not yet succeeded in separating them. 

[RuBENS and NicHoLs, Physical Review, August, 1897.] 
[E d 
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HAMMERSMITH MUNICIPAL ELECTRIC SUPPLY 
SYSTEM. 


The latest addition to the fast-growing number of municipal 
electric supply systems in the United Kingdom, which, how- 
ever, are in an exceptionally small minority in the Metropolis, 
is that which was formally inaugurated last week at Hammer- 
smith. Although thus late in receiving the actual benefits of 
street electric lighting and the supply of current for general 
use, this district has long enjoyed the promise of such things. 
The earliest Provisional Order dates back to 1884, having 
been acquired by a concern styling itself the West Middlesex 
Electric Lighting Company. Five years of inactivity followed, 
at the end of which long period the Company made applica- 
tion to the Board of Trade for permission to proceed with 
actual constructive work ; but, after a great deal of negotiation 
between the Company, the Vestry, and a number of rival 
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Fic. 1.—Map showing present Distribution of Mains in the Hammersmith 
Electric Supply System. 


aspirants to possession of the Provisional Order, the Board of 
Trade came to the sensible view that an Order dating back to 
1884, and which had never been properly made use of, was 
extinct. So the Vestry decided to apply for, and in due 
course actually received, a new Provisional Order for itself. 
Even at that stage, however, matters were not quite 
smoothed out, for a strong party in the Vestry advovated 
the leasing of the Order to a limited liability company, 
and this led to further negotiations with one of the former 
aspirants, the Putney and Hammersmith Electric Light 
and Power Company. Eventually, however, the Vestry 
decided to undertake the supply, having doubtless profited 
by the exemplary success of other municipal adventures in the 
same direction ; and the new Order was accordingly confirmed 
by Parliament in 1898. About this time the Electric Light 
Committee made experimenta with à View to utilise street апа 
ashbin refuse for steam generation at its power station ; but, 
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the experiments seeming inconclusive, it was wisely resolved 
to leave the matter alone. | 
The principal items of expenditure, together with particulars 
of the various contracts and undertakings, are set forth in the 
following table :— 
Capital F.ependiture on Constructive Works for Hammersmith 
Vestry Electric Supply System, 


— Contractor. | £ s. d. 
Excavation of site and carting away 
surplus eart n . E The Vestry 227 8 6. 
Foundations of buildings and condenser : The Vestry 623 111 
Buildings and chimney ............ m | Messrs. Leslie and Co. 6,730 17 5. 
Boilers, engines, dynamos aud other j 
machinery ........ FC | Messrs. Ferranti 13,617 7 0 
Travelling crane .. ........................ ' Messrs. Marshall. | 
Fleming апа Jack 157 0 0 
High-preseure and low-pressure cables | 
апа рїрев................................. |. Messra. Callender |10,170 2 11 
Arc lamp posts Messra Siemens 2,702 0 0 
Making good trenches in street ........ | The Veatry 1625 0 0: 
Sub-statiooe nns | The Vestry 355 8 11 
Sub-station equipment and trans- 
formers.. ae ee oe Mesers. Siemens 935 0 0: 
Consulting Engineer, Clerk of Works, 
Quantity Surveyor, aud sundry 
expense ͥ e 1400 0 0 


| £, 88,528 6 8 


* 


га 


q “ay 


Fig, 4.—Steam Circulating and Air Pumps, built by Messrs. W. H. Allen, 
Son and Co., of Bedford. 


It was not until December, 1895, that tenders for the supply 
of electrical machinery and other plant were opened. These 
were submitted to Mr. A. H. Preece, wHo acted and has subse- 
quently continued to act as consulting engineer to the Vestry.. 
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Machinery Room. 


2 


Arc Switch 
Gear 
Main Switch Gear 


ä. K 1 

шы ынын Бы ЫЫЫ mat БЕШИ АН on an “н! GOMN Sacs Быр qu 

i oh : Tii ^ 
ACHINE RY) ‘ROOM НН = 


(Oy TE PG) 


а 

É Tc . 

b T e 7 4 | > | ae i | 
12 F 
ГР, 2А 
.. K 2 
= | 

) 2 

/ 2 


—— — 
. f 


Р 


1 
| 
<n 


к тош 


SS 


saree 
WANNA) 
> 


А ' | 
IIS SSS SS SS SS SS A $ Я nin wa Де чөлгө «її | 
и КА iz | а 
FA АЙ, | 
21 7 4: ' 
YA iz ' 
+2 АЙ! | 
А; Y A H 2 
+ М 27 2 
2 DA Ho 2 
VA Y "nu. 7] 
2 А WA: | 
Г YA АҢ! | 
2 om tA 
2 а 
2 2 
By 
Z 
2 


NN 


, 
————— L— — 


S 
MMMM) UysH 


p 1 

M N 

N DEN 
X 

230 


BF MOMMA RN 


7 1 | MEER eee г. E 
2 | ‘a A 
7 
Scale of Feet 7 COAL STORE f 
0 Б 10 5 И Г 


, ß ß e OOO ROGORC RO OC. CDG R UULU GU RA 
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Fie. 5.—Hammersmith Vestry Electric Supply Station. View of Machinery Room showing Ferranti Fly-wheel Alternators and Main Switch Gear. 


Fra. 6.—Hammersmith Vestry Electric Supply Station. View of Machinery Room showing McLaren Steam Engines, direct-couple to Fly-wheel 
` 'AMernators, Steam Mains and Ferranti Rectifiers. 
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After the original basis of tender had been modified, at Mr. 
Preece’s advice, the tender of Messrs. 8. Z. de Ferranti and 
Co. for the complete station equipment, was accepted. 
Tenders were also accepted from Messrs. Siemens Bros. and 
Co. for arc lamps and posts for the public lighting, and for 
transformers and sub-station equipment, as well as from the 
Callender Cable Company for the entire system of mains and 
feeders. Apart from the sum of £7,200. paid for land 
for the site of the generating station, the total cost of the 
scheme, up to its present stage, has been about £40,000. 

The system of supply is the alternate-current transformer 
sub-station system. the primary current being generated at 
2,200 volts, and the secondary distributing mains being kept 


is provided with ample accommodation for offices, testing- 
rooms, stores, &c. A convenient balcony, communicating with 
the chief engineer’s office, facilitates his inspection of the 
machinery room. This room measures 65ft. in length, 26ft. 
wide, and is 24ft. high to the springing of the roof. It is 
faced on the inside with white glazed brick, and has a dado, 
5ft 9in. in height, of salt glazed brick, except on the northern 
end, which is temporarily framed and lined with boarding, in 
view of extensions. The boiler house floor is 4ft. lower than 
the floor of the machinery room, this arrangement having 
been adopted in order to minimise the length of steam 
piping. There is an octagonal brick chimney, 140ft. high 
and 8ft, in internal diameter, the capacity of which is suf 


- 
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Fia. 7.—Latest Type of Ferranti Rectifier for the Arc Lighting Circuits of the Hammersmith Vestry Electric Supply System 


at 110 volts. For the public arc lighting the Ferranti rectifier 
System has been adopted, but, as will be further described, 
& portion of the street lighting is by means of glow lamps run 
on the low-pressure supply mains. At the present time the 
area supplied with current is roughly comprised within a 
square, the side of which is one mile, as shown by the accom- 
panying map (Fig. 1), and the power station is situated on the 
extreme border of this area. 

Power Station.— The power station is а neat, brick structure, 
situated on a portion of about three acres of land acquired by 
the Vestry for the purpose of the present station and for future 
extensions. In addition to the necessary rooms for plant, it 


ficient for a considerable extension beyond the present fuel 
consumption of the station. The inside of the chimney 
is lined with firebrick to a height of 40ft., and a par- 
tition divides the chimney into two parts, up to the 
same height, so that by closing a damper either side 
may be shut down for cleaning purposes. The foundations 
of the chimney were excavated to the water-level, and the 
concrete, which measures 7ft. deep by about 29fb. square, rests 
on a bed of hard gravel. A quantity of old tramway rail and 
scrap hoop iron was laid in irregular layers in the concrete. 
Figs. 2 and 8 show a longitudinal section and plan of thé 
power station and its present equipment. 
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Boiler-Room Equipment.—The boiler room is equipped with 
iwo distinet types of steam generators, viz., two boilers of the 
water-tube type, built by Messrs. Babcock and Wilcox, and one 
boiler of the Lancashire type, built by Messrs. Tetlow. The 
Babcock boilers have each a heating surface of 2,487 sq. ft. 
and a grate area of 44 sq. ft. Each of these boilers is com- 


posed of 12 sections, there being in each section nine tubes 4in. 
in diameter and 18ft. long. There are two steam-and-water 


drums in each boiler, measuring 8ft. diameter and 28ft. Тір. 
in length. To each of the Babcock boilers there is fitted & 
Babcock- Wilcox superheater, having 310 sq. ft. of heating 
surface. Working under ordinary conditions and with Welsh 
coal these boilers show an evaporative capacity of from 7,0001b. 
to 8, 000lb. of water per hour. They are constructed to work 
at 150lb. pressure, but have been tested to 230lb. Space has 


been provided for a third Babcock boiler of equal capacity ` 


with each of the others. "The Lancashire boiler is intended for 
use during the day time. It measures 28ft. long and 7ft. 6in. 
in diameter, and is rated at 200 n.». 

Situated within the boiler room are also & Green's furnace 
economiser, the Worthington feed pumps, and a complete set 
of circulating and air pumps built by Messrs. W. H. Allen, Son 
and Co. The economiser consists of 144 tubes, each 9ft. long 
and 4,°,in. diameter, and it is provided with an electric motor 
for working the tube scrapers. There are two feed pumps, each 


capable of delivering 4,000 gallons of water per hour, а supply. 


sufficient for the entire boiler plant. We may here also refer 
to the condenser plant, the main part of which is situated just 
outside the boiler room. The condenser is of the evaporative 
surface type and was built by Messrs. Ledward. It is mounted 
on а substantial stage of wrought-iron girders and columns, 
and measures about 24ft. long by 12ft. wide by 11ft. high 
above the girders. There are in all 80 condenser pipes, 
measuring 10ft. in length between the end flanges, and ample 
condensing surface is thus provided. The condensing water 
falls from the pipes into а tank, whence it descends to the 
cireulating pump, by means of which it is again raised to the 
top of the stack of pipes. In this way it i8 possible to reduce 
the actual consumption of condensing water to slightly less 
than the weight of the boiler feed; and it is, of course, 
evident that the weight of water required is very much below 
that which would be necessary for noncondensing plant. The 
condensed steam passes into а hot well, whence it is pumped 
into the economiser or directly into the boilers. Fig. 4 shows 
the pattern of pumps adopted for the condenser plant. These 
are the well-knówn standard pattern, made by Messrs. W. H. 
Allen, Son and Co. The pumps are capable of dealing with 
8,000lb. of steam per hour, the circulating pumps being 
capable of delivering 80,000lb. of cooling water. The pumps 
are driven by an inverted compound steam engine, having 
cylinders of бір. and 10in. diameter, and a stroke of 5in., the 
speed of the engine normally being 150 revolutions per minute. 
The circulating pump is double-acting, and has a stroke of 
bin., the bore being 6in. The diameter of the air-pump is 
14in., and its stroke is bin. In both pumps the valves are of 
india-rubber, and special facilities have been provided for 
quickly opening and repairing the valves. 

А main steam ring, in а vertical plane апа supported from 
the wall between the boiler and machinery rooms, serves to 
distribute steam. All the boiler and engine connections are 
made at the upper part of the ring, the lower part being pro- 
vided with the necessary drains, &c. The diameter of this 
main pipe is Tin. There is а small 2Jin. auxiliary steam ring 
for supplying the pumps. The entire steam-pipe system is 
fitted with Geipel's steam traps, the drain-water being 
collected at the hot well. 


Machinery-Room Equipment.—T wo views of the machinery- 
room are shown in Figs. 5 and 6. The equipment of this 
department at present comprises three main generating sets, а 
small day-load plant, and aset of rectifiers( Fig. 7), together with 
the switch gear, &c. Each of the three main sets is designed for 
a load of 4,000 lamps, and will develop 125 kilowatts at ‘a 
pressure of 2,200 volts, and a frequency of 50 cycles per second. 
It is driven by a vertical compound steam engine, built by 
Messrs. McLaren for the contractors. The normal speed is 
150 revolutions, the stroke is 18in., and the cylinder diameters 


are 151in. and 25]in. respectively. The two main parta of the 
engine are placed on opposite sides of the alternator, which is 
of the flywheel type; and, the cranks being overhung, the 
main bearings are reduced to the minimum of two. These are, 
however, exceptionally long bearings, to do away with the need 
for frequent adjustment and to minimise wear. The cylinders 
are mounted on cast-iron columns which, with the crank pits, 
form enclosed chambers for the moving parts of the engine. 
The valve gear, however, is outside of the chambers, and is 
separately encased. The high-pressure slide valve is driven 
from a McLaren governor, which gives а maximum of 8 per 
cent. variation in speed between light and full load. The low- 
pressure expansion valve is capable of hand regulation. Inside 
each crank pit there is an oil pump, driven by a drag link 
from the crank pin, and a circulation of oil under 20lb. 
pressure is thereby maintained. 

The three Jarge main alternators are of the well-known 
Ferranti disc type, similar to the machines already erected at 
Bolton and elsewhere. The armature coils, which are carried 
by insulators’ securely bolted to the rim of a flywheel, are 


wound with copper tape over cores of hard brass strip insulated 


with vulcanised fibre. There are 20 pairs of armature coils 
on each machine, connected in parallel sets of ten. The coil 
circuits are connected at one end to the collector ring, and at 
the other end they are earthed by direct connection to the 
flywheel. The collector ring is of gun metal, and is mounted 
on porcelain insulators. Built in two halves, the flywheel is 
bolted together, and is further strengthened by means of two 
stout rings which were shrunk into recesses, the contraction 
of these rings serving not only to secure the flywheel rim, but 
also to clamp the spokes or arms to the hub, and no flats nor 
keys are used at the places where the arms rest on the hub. 
The extreme diameter of the armature is 12ft. 6in., and its 
moving weight is 9 tons. The field-magnets are carried in 
frames which surround the armature on either side, these 
frames being bolted together with distance pieces inserted 
between them ; and they can be readily opened out for inspec- 
tion or repair by means of a hand gear. There are 80 field 
coils, wound with bare copper strip and connected in series. 
Each generating set is provided with an exciter machine, which 
is run by ropes from the main governor drum. Tests have 
been made on the main generators to ascertain if they came 
up to the specified efficiency. With steam at 14010. pressure 
superheated to 476°F. the consumption at full load was 


18'21b. per hour per electrical horse-power at full load, while 


at a load of 60-75 kilowatt 
steam was 21:861Ь. " 
The day load set comprises a high-speed enclosed Belliss 
steam engine, direct-coupled to a 25 kilowatt Ferranti alter- 


(half-load) the consumption of 


nator. The engine is compounded, the cylinders being "in. 


and llin. diameter, and the stroke being bin. The dynamo ів 
of the revolving field-magnet flywheel type, there being а 
single exciting coil on the magnets. The armature is built up 


with a number of coils wound in tunnels through laminated 


iron core held in a ring casting surrounding the field magnets. 
A small machine carried on an extension of the shaft serves 


аз ап exciter for this alternator. 


Public arc lighting constitutes an important part of the 


duties of the Hammersmith station, and the burden of supply- 


ing the current is, perhaps wisely, thrown on the same gene- 
rators as supply current to the consumers. To enable this to 
be carried out conveniently and economically the Ferranti 
rectifier system has been adopted, and the newest type of 
rectifier has been introduced. It will be seen from Fig. 7 
that this machine has undergone certain modifications of late, 
more especially in the method of mounting the swinging 
transformer coils. Formerly these coils were swung on a 
pendulum, and their movement was not strictly parallel; but 
in the newest form of rectifier the coils have a perfectly 
parallel motion, the counterpoise acting through a rack and 
pinion gear. Each of the three rectifiers at present installed 
will run 50 arc lamps, and as the number of lamps is as 
yet well under 100, one of the machines serves as a stand. by. 

There are two sets of switch gear, one for the general supply 
and the other for the rectifier circuits. These are shown in 
Figs. 5 and 6. The main switch gear is divided into sections 


D 
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for each separate alternator and feeder, and the entire switch- 


the compulsory area. The posts (Fig. 8) are of an ornamental 


ing system is unipolar. A plan for preventing accidental | character, those placed in the centre of the streets having the 


switching-in of a circuit under repair has been adopted, and is 
to be highly commended. This consists in locking the section 
with a two-key padlock in such a manner that it is physically 
impossible to close the switch in that section. One of the 
keys is held by the foreman in charge of the repairs on the 
circuit. The arc switch gear bears some resemblance to a 
telephone board, the various connections between the arc cir- 
cuits and the rectifiers being made by means of plugs and 
‘insulated flexible cables. 


Distributing System.—The current generated in the works 
is conducted to the various portions of the parish included in 
the Provisional Order as the compulsory area by means of 
concentric cables laid throughout in cast-iron pipes. All 
draw-in boxes are, where possible, of cast iron. The pipes in 
every box are plugged, and it is therefore hoped that gas will 
be etfectually kept out of the pipes. The whole of the con- 
iract for trenching, supplying and laying pipes, providing 
cables, &c., has been carried out by Messrs. Callender. The 
high-pressure cables, which are concentric and protected by 
lead sheathing, are of Messrs. Callender’s patent jute-impreg- 
nated type. The high-pressure cables are connected to certain 
districts where sub-stations are placed, and in these sub-stations 
the high pressure is transformed, and the low-pressure current 
produced is conducted by a network of low-pressure mains 
along the various streets in the district. There are altogether 


four main circuits, and these are interconnected so that the. 


failure of any one circuit will not interfere with the supply to the 
particular district. Branch circuits are provided at the dis- 
tributing points to feed the ends of the various districts. 
Besides the above circuits, spare pipes are provided to the 
principal points, so that future circuits may be easily 
added. In fact, it is hoped that it will not be neces- 
sary to re-open, for many years, any of the streets which 
have been disturbed in laying the present cables. The 
- low-pressure cables are laid on both sides of all the streets 
included in the compulsory area, except in Shepherd's Bush- 
road. These cables are also of Messrs. Callender's patent jute 


type, and they are protected by a lead sheathing and also 
a double armouring of steel tape. They are laid direct in the 
ground beneath the pavement, and also protected from picks, 
&c., by means of bricks. The arc lighting cables are laid in a 
separate system of pipes throughout the area served, and in 
order to provide for the 85 lamps at present fixed it has been 
necessary to lay two circuits. "They are laid on opposite sides 
of the streets, thus, in the event of the failure of either circuit, 
the streets will not be placed in darkness. The whole of the 
high-pressure and low-pressure cables were tested after laying 
and jointing up to over three times the working pressure, and 
they all withstood this severe test satisfactorily. 


Sub-Stations.— There are at present seven sub-stations, and, 
except in the case of the Town Hall sub-station, which is 
placed in the basement of that building, all the sub-stations 
have been constructed in convenient positions under the pave- 
ment and roadway. Each sub-station is about 8ft. by 9ft. by 
7ft. high, and access is provided by means of a manhole about 
ЗЕ. square. The sub-stations, which were erected by the vestry's 
own workmen, are all large enough to provide for at least 
double the present requirements. Ample ventilation is pro- 
vided. The apparatus in each sub-station consists of one or 
more tranformers made by Messrs. Siemens Bros. Complete 
switching arrangements of special design, also made by Messrs. 
Siemens, are provided so as to enable any high or low-pressure 
circuit to be disconnected at will for testing, repairs, or addi- 
tions. АП connections and switches are placed in watertight 
cases. The arrangement is so designed that any sub-station 
may be flooded without incurring any stoppage in the supply 
of electricity. 


Public Lighting Тһе street lighting at present is by are 
lamps, which are lighted from sunset to midnight, and after 
that hour glow lamps are used. These arc lamps, posts, &c., 
for which Messrs. Siemens were the contractors, are placed 
between 70 and 110 yards apart along the streets comprising 
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smith. 


Т 


i 
| 


SR | 
[<=] 
1öH% 1 


` DIA 

а 

- Sm 
> : 

t SEE. 

PESE 

2 75 

ka 4 


ДУ A ulla. 
Mis Yl 


| 
A 


- 


THE ELECTRICIAN, OCTOBER 8, 1897. 


781 


lamps placed in central carriers, and those at the side of the 
streets having projecting brackets. The arc lamps are of the 
well-known Brockie-Pell type, made by Messrs. Johnson and 
Phillips, each giving about 1, 200 c.p., and fixed 20ft. above 
the ground. On each post there are two glow lamps of 
92 c.p. each, placed about 14ft. above the ground, and con- 
nected to the low-pressure mains. A special automatic switch 
of Mr. Edmunds’ patent design, and made by Messrs. Glover and 
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Кто. 9.—Edmunds Automatic Change-over Switch for the Public Lighting 
Circuits at Hammersmith. 


Co. (Fig. 9), is placed in each of the posts, and it is arranged that 
if, by design or by accident, any of the arc lamps go out, the 
glow lamps are automatically lighted by means of this switch. 


Private Lighting.— Two scales of charging have been adopted, 
both of which are based on the Wright" maximum demand 
System. The scales adopted in Hammersmith are: (a) 6d. per 
unit for two hours maximum demand, and 4d. per unit for all 
units in excess, and (b) 21d. per unit, and in addition a fixed 
charge of 1s. 8d. per quarter per lamp demanded. | 


Conclusion.— We have already stated that Mr. A. H. Preece 
has acted as consulting engineer to the Vestry throughout the 
development and completion of the electric supply scheme. It 
is our pleasant duty to acknowledge our indebtedness to him 
for much assistance in the preparation of this article, as well 
as for permission to reproduce tho plans, &c., of the station. 
Mr. Bell, who has acted as resident engineer during the con- 
struction of the works, now holds the post of chief engineer in 
charge of the system. We express our thanks to him for the 
assistance he also has rendered to us. 


THE YARLEY “DUPLEX” MAGNET WINDING. 


A method of winding the coil of a magnat, induction 
coil or similar apparatus has been introduced into this 
country from America by the English Varley Duplex Magnet 
Company, of 24, Strand-chambers, Derby, and has for its 
objects the economy of insulating and conducting materials, 

and an inérease in the compactness of the windings. We 


may illustrate the method by taking as an instance the 
winding of cotton - covered wire upon a straight bobbin. 
Instead of running a single wire in a simple spiral to and fro 
over the spool, the Varley method consists in winding side by 
side a cotton-covered and a perfectly bare wire, the gauges of 
the two wires being identical. Thus a covered and a bare 
turn alternate along the layer, and the cotton serves as a 
spacer and insulates either wire. Between successive layers 
proper insulation is effected by suitable layers of insulating 
films. In this way a certain amount of bulk is saved, the 
turns of the winding fitting more closely to the magnet core, 
and the whole coil being lighter and more compact. 

The accompanying illustration shows the machine by means 
of which this method of winding may be automatically effected. 
The machine is set for any given length and gauge of wire and 
for the required size of bobbin, and when started will auto- 
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Winding Machine for the Varley “ Duplex" Method of Winding 
Magnet Coils. 
matically carry on the operation until the requisite number of 
double turns have been wound. The bare and covered wind- 
ings are then coupled either in series, parallel or differentially, 
as may be required. 


Technical Education in Manchester and Germany.—The 
Technical Instruction Committee of the Manchester Corpora- 
tion have recently issued a report on their visit to various 
technical schools institutions and museums in Germany and 
Austria. Owing to the present and potential importance of 
the electrical engineering industry,” the Committee visited 
Darmstadt, where, in 1895, the Technical High School was 
entirely rebuilt on a greatly enlarged site at a cost of £180,000.” 
The school includes two fine buildings, one for physics and 
technical electricity, and the other for pure chemistry, electro- 
chemistry, chemical-technology and pharmacy. This school is 
an institution of university rank. The equipment of the school, 
it is stated, has set the deputation an excellent example of the 
methods to be followed in equipping the electrical engineering 
and physical department of the new technical school at Man- 
chester. Referring to more general matters in Germany and 
Austria, the Committee state their opinion that the com- 
mand of electrical power, cheaply developed and readily distri- 
buted, and the widespread introduction of automatic tools 
and appliances and better workshop organisation, are working 
a silent but sure change to the great advantage of these 
countries in equalising the conditions of the industrial struggle 
with Great Britain, especially having regard to the ample 
supply of labour at a lower cost in the working of automatic 
machinery.“ 
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CONDENSER PRACTICE AT CHICAGO. 


One of the problems that present themselves quite early in 
the laying-out of a system of electric mains, whether for 
electric supply or for traction, is the selection of the most 
suitable locality for the power station. The relative merits of 
competing localities are influenced by so many considerations, 
and there is frequently so much difficulty in making a correct 
estimate of the importance of each separate item, that it often 
happens that this part of the work of designing an electrical 
system causes greater anxiety than any other to the engineer. 
Moreover, in the selection of a site for the power station, the 
engineer must be guided more by local considerations, which 
tax his originality of mind, than by either hard and fast rules 
or theoretical generalisations. He may have a background of 
his own or some other engineer’s experience to assist him in 
the selection of the type and size of boilers, generating plant and 
cables ; but the chances are that he would be unable, even if he 
searched for it, to find an exactly parallel case as regards the 
choice of a locality for the station. It is this, indeed, that 
renders so ludicrous in the eyes of the real engineer those 
attempts to enunciate rules, by means of which the best 
location” for & power house may be arrived at a priori on 
paper by a process akin to graphic statics. 

Among the numerous items which must be taken into 
account before it can be said that the problem has been 
thoroughly discussed, is one that has received less atten 
tion than it merits from English engineers. It is far 
from our present intention to enumerate the various 
matters which affect the problem, and still less to pre 
tend to indicate their relative importance; but it will be 
admitted by everyone, we think, that where a steam- driven 
station is in contemplation, facilities for the supply of con- 
densing water is a matter of by no means trifling moment. 
Yet it is surprising what a large proportion of non-condensing 
stations exist in this country as well as abroad. Our attention 
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Delaware Hard Fibre Co., 15, Long-lane, London, Е.О,............ E 12 
Mosses and Mitobell. 68-71, Ohiswell-street, London, k. 
FLUORESCENT SCREENS. 
Berend (O.) and Oo., Dunedin House, Basinghall-avenue, London, I. G. 
Bonnella (Н. D.) & Son, 58 Mortimer. street, London, W. 
Cossor, 67, Ferr ngdon-road, London, E.C. 666 „„ % %%%%õ%ß0]760 ꝗ²y?en BERR 
Hicks, James J., 8, 9 and 10. Hatton-garden, London, R.C............. e ese 
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Benham and Froud, 40-42, Ohandos-street, Strand, London, W.Q..........-. 
Dorman and i Salford, Manchester ; and London and ион. —— 
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Edison and Swan United Electric Light Company, Ediswan B , 86-87, 
Queen-atree London, E. O., and Branchen. 4 mud 
General Electric Co., 69. 71 & 88, Queen Victoria-st., London, E. C., & Salford. 27 
“ Holophane,” 91, 93 and 95, Queen Victoria-street, London, Е С. W. 85 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Char _ 1,9, 16, 21 
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Dorman and Smith, Manchester; and London and Giaegow ‚ 222. 29 
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Edison and Swan United Electric Light Company, Ediswan-bufldings, 88-97, 
Queen-street, London, E.C., and Branches. he = 
5 Elootrlo Oo., 69, 71 & 88, Queen Victoria-street, London ; & Salford. 7 
Edison & Swan Unite! Electric Light Company, Ediswan-bulldings, 86-87 
Queen-street, London, E.O., and Branches .................. een а 
General Electrio Co. 69,71 & 88, Queen Victoria-st., London, E. O.; & Salford. %7 
LIGHTNING CONDUCTORS. 
Edison & Swan United Electric Light Company, Ediswau-buildings, 86-37, 
Queen-street. London, E. C., aud Branches 
General Electric Co.,69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 9; 
Johnson & Phillips, 14. Union-ct.. Old Broad-st.,London ; & Chariton) !, 9, 16, 24 
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Globe Electrical Co., White Post- lane, Victoria-park, London, N. EE. 8 
MANUFACTURING ELECTRICIANS. 
Dorman and Smith, Salford, Manchester; and London and Glasgow......— 2 
Drake and Gorham, 66, Victoria-street, London, 8.W............-.. . T 
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eotric Co., 69, 71 & 88, Queen Victoria-st., London, E. O., & Salford . 7 
Henley's(W. T.) Tel. Works Co., 27, Martin’s-lane, London, and N. Woolwich 1 
Johnson & Phillips. 14. Union-ct.. Old Broad-st., London; & Charlton 1, 9, 16, 24 
L А „ bury-st. Kingsland, Lo — 2 но оо 22 Ў 
Nalder Brothers and Co.. 18, Red Lion-street, Clerkenwell, London. E. O... 18 
Вах (Julius) and Oo., Eagle Works, Col iharbour-lane, Camberwell, 8. E. .... 
ешеш Кард & со. 18, поза Sanes цане, Тойон. B.W.; AI Kent 

elegra nufacturing Company, Helsby, near Warrington; Queen 
Viotoria-street. London, E.O.; and Liverpool «„ 
METERS (Electricity). 
Chamberlain and Hookham, New Bartholomew-street, Birmingham s 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37 
Queen-street, London, E. C., and Brauche s „= 
General Electric Co., 69, 71 & 83, Queen Victoria-st, London, E. C.; & Salford 27 
Johnson and Phillips, 14, Union-ct., Old Broad -t. London : Фанов 1, 9, 16, 24 
Westinghouse Electric Co., 82, Vic street, Westminster, London, f. W. .. 31 

MICA. — Sanders. Wake & Co, 28., Great 8t. Helen’s, London, E. O0. 
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MICROPHONES. 
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bury-avenue, London, W. C.; and Coventry, Bngland.............. 13 

General Electric Co.,69,71 & 88,Queen Viotoria · atroot, London, E.O.: & Belford 81 

International Electric Company, 55, Redoross-street, London, Е.С. ........ 10 

MOTORS (Electric). 

Brush Electrical Engineering Co, 49, Queen Victoria-street London E,C 35 
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General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C. ; & Salford 27 
Holmes (J. Н.) & Co., Newcastle-on-Tyne; & 17 Soho-square, London, W. 4 
Johnson & Phillips, 14, Union -· ot., Old Broad- st., London; & Charlton 1, 9,16, 34 
Newton Electrical Works, Taunton, England ............. «eee eso «. ͥ T 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W. and Woolwich 6 

NON-CONDUCTING COMPOSITION. 

House’s Electric Cement Co., Vauxhall-road, Liverpool.. II 
United Asbestos Co., Dock House, Billiter-street London, B.O., = ===- 2 
NON-MAGNETISABLE WATCHES. . 

OIL FILTERS. 

General Electric Co., 69, 71 & 88, Queen Victoris-st, London, E. O.; & Silford 77 
PAINTS, &c.—Indestructible Paint Co., 27, Cannon-street, London, E.O. = 87 
PATENT AGENTS. з 

or prina A ОКЫ 10, Оразов ry aas, London, 8 оооесооооо ав ео по em e ав ав 77 
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епшш?” and Sens, London Potteries, Lambeth, London, 8. W............. 13 
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street, London, S. WWW.. f Мыл FEARS 5555 18 
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OOREWOS, TERMINALS, &o. 
Automatic Standard Sorew Co., Halifax  .............«.e-e coco o Ж 


Edison and Swan United Eleotric Light Company, Ediswan-balldings, 80-37, 
Queen-street, London, E. O., and Branches ке oC %% %% %%% 2868 „%% 09 „% ез = 
SHUNT-BOXES. 
Paul, В. W., 44, Hatton-garden, and Great Saffron-hill, London, E. COC. 15 
SOCKETS. 
Edison and Swaa United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street, London, E. C., and Branchen 
General Electric Co., 6, 71 & 88,Queen Viotoria-st., London, E. C.; & Salford 37 
Lundberg, A. P., Bradbury-street, Kingsland, London. 
STONEWARE AND PORCELAIN. 
Doulton and Co., Lambeth, London, В„Ё, .... „ 
ВАЙ (J.) and Sons, London Potteries, Lambeth, London, 8. W.... II 


SUPPLIES FOR OABLE SHIPS. 
can, Wallet and Co., 114, Fenohurch-street, London, E. C. . 87 
Indestructible Paint Co., 27, Cannon-street, London, Е.С, ................ 87 
Johnson & Phillips, 14, Union-ot.,Old Broad-st.,L ondon; & Chariton 1, 9, 16,81 

SURFACE CONDENSERS. 

веша (9. * Co., Ledsam-st. Works, Birmingham; and 9, Victoris-st, 
n On, Dr lc" 
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S. W. Works: Erith, Kent 43 
Ledward (T.) & Co., 85, Queen cons st., London, E.C.; and Manchester 1! 


© 94 & at Of ол an 62 ео 


18 


Drake and Gorham, 66, Viotorla-street, London, S. WWW WW 
Easton, Anderson & Goolden, Broad Sauctuary-chambers, Broad Sanctuary 
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READY IN A FEW DAYS. 
THE BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH, 1896-7. 


BEING а CAREFULLY and ACCURATELY COMPILED READY REFERENCE INDEX to the LITERATURE on the SUBJECT of RONTGEN or X-RAYS. 
With an Introduction to the Subject and a Chapter, “ Practical Hints,” on X-Ray Work by 


CHARLES E. S. PHILLIPS. 


It is intended, if sufficient support be received, to publish this important Bibliography annually. In all cases where a distinct advance is made by 
British or Foreign investigators into the Science and Applications of Radiography, a brief Digest is given to help the reader to form an opinion as to 
the ground covered by that work, and so to reduce the labour of research to a minimum. 

The book will be indispensable for the Reference Library, Public Libraries, Colleges, Technical Schools, the Laboratory, апа to all whose business 
or pleasure necessitates an up-to-date acquaintance with the progress of this branch of Physical Science, 


Price Зв. Od. nett, post free 3s. Od.; n broad 4s. 


OF ALL BOOKSELLERS, OR DIRECT FROM 


“THE ELECTRICIAN" PRINTING AND PUBLISHING CO, Ltd, 
1, 2 & 3, Salisbury Court, London, England. 


— —  —— M — 


Price 1s., post free 1s. За. Annual Subscription, 126. Gd. post free, abroad 14s. 


“THE ENGINEERING MAGAZINE: " 


An American Monthly Periodical, having an extensive sale and containing popularly-written critical articles on Electrical Engineering and Bocial 
Subjects by leading writers. ; 


THE ENGINEERING MaGAzINE is profusely illustrated and forms a handsome six-monthly volume. A complete Index to the Contents of the 
Magazine from the Commencement will be forwarded post free on request. 


European Agent: GEO. TUCKER, Publisher, “THE ELECTRICIAN” PRINTING & PUBLISHING CO., Lid. 


SALISBURY COURT, FLEET STREET, LONDON. E. . 
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Johnson & Phillips, 14, Union-ct., Old Broad- -at., London & Chariton 1, 9, 16, M General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E-C.; Salford 27 
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Nalder Bros. Ara бо, 16, Red Lion-street, „London. 
. Bros. & Co., 12, Queen Anne’s-gate, London, 8. W. 3 & Woolwich. 
Edison and Swan United Electric Light Company, Ediswan-buildings, ret 


mne 

6 | TURBINE, MAKERS. 
aston, Anderson & род Broad Sanctuary Chambers, Broad Sanctuary, 

W. a ози, Erith, Ken 42 


Queen-street, London, E.C., and Branchen . — Howes Mark-lane, London, E. Ooo зеш tQ Gr AMI 4 
. General Electric Co. ‚69,71 & $8, Queen Victoria-st., London, . C.; & Salford ., 97 UNDERGROUND MAINS. 
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(LIMITED), Telegrams :—'‘ YTTRIUM LONDON." 


BEREND'S Rp PATENT 


SPEED COUNTER SPLIT SECOND CHRONOGRAPH. 


Anti-Magnetic. 


No. 117. 
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Nickel-plated Case, 2in. diameter, 
Enamelled Dial, Anti- Magnetic 
Chronograph. 


With point and hollow bit, in 


| elegant case. T — 
FACE OF COUNTER. WATCH DIAL. 
— a a a a a i Long hand, seconds ; small hand, minutes. 
* a 


A High-class Instrument, small, elegant and portable, in which both Counter and Chronograph are of the 
greatest accuracy, well designed and made; not liable to get out of order, or require repairs. 
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has been directed to this matter, and we are led to comment | 
upon it at the present moment, by reason of our having 


when all the engines worked on condensers, the items for fuel 
were only £622 and £596 respectively. Did these items repre- 


recently come aeross а somewhat novel and unusual solution 
of the difficulty of providing a power station with water for 
condensing purposes. At the power station of the Metropolitan 
West Side Elevated Railroad, of Chicago, a method of obtain 
ing such waler has been resorted to that is both original and 
effective; and as it is probable that it might be imitated with 
advantage in many stations now worked without condensers, 
we recommend a careful study of its merits and demerits 
to power-station engineers. The tracks of this particular 


system of elevated railroads may be described as being roughly 


in the form of a tree, the trunk of which extends from near 
the shore of Lake Michigan westward across the principal 
streets of the city, and the branches of which radiate from a 
point where city and suburb may be said to meet. The most 
natural place for the power house, having regard only to elec- 
trical requirements, was obviously the point where the branch 
lines radiate from the four-track main trunk. To have placed 
it anywhere else would have necessitated not only a greater 
outlay on cable for feeders, but also a permanent increase in 
the loss of power, consequent upon the transmission of power 
through the additional length of feeders. Unfortunately, 
however, the locality in question is more than a mile 


from the Chicago river, and an even greater distance 


from the lake ; and the only available supply of water at the 
time the station was about to be built was that which might 
be purchased at a prohibitive tariff from the city water 
company. It was at one time, we believe, proposed to build 
the power station beside the Chicago river; but the trans- 
mission of the entire electrical power over an additional 
distance of some 6,8004. would have taken the gilt off the 
gingerbread, and the scheme was abandoned. The history 
of many English stations shows that there are not a few 
engineers who, when confronted by such a problem, would 
have solved it by building the station at the most convenient 
point and equipping it with non-condensing plant. It reflects 
great credit upon Mr. W. Е. Baker that, when the problem 
of locating and designing the power station of the 
Chicago elevated railroads fell to his lot, he rested content 
with no half-solution. He was determined to obtain the 
immense advantage incidental to working his engines on 
condensers; and he resolved that, since it was impracticable 
for him to take his station to the Chicago river, he would 
bring the Chicago river—as much of it as was needed—to his 
station. Accordingly, two small brick tunnels were con- 
structed between the station and the river, the one for the 
in-flowing and the other for the ejection water. Each tunnel 
is 5ft. inner diameter, and is lined with brick throughout, 
and the capacity is sufficient for the supply of condensing 
water for engines aggregating 18,000 R. p., the ultimate power 
contemplated for the power station. So heroic a solution of 
the problem might be thought to have involved a capital 
expenditure so great that the interest upon that sum would 
not be met by the saving effected by condensing practice; 
but, happily, this has not been the actual result. Looking only 
io the saving in the cost of fuel, it has been found that the 
outlay for the tunnels has been justified. During a short 
period before the tunnels were completed the entire station 
was worked without steam condensation ; and, although at 
that time the consumption of fuel was alarmingly high, the 
enforced non-condensing practice was not without its value in 
serving to emphasise the pecuniary advantage of using con- 
densers. For example, during June, 1895, the cost of fuel 
was £1,059, the condensers not having then been started; 
whereas during the corresponding 1nonths of 1896 and 1897, 


sent the same number of train-miles in each separate month 
the comparison would still point favourably to the use 
of condensers; but as a matter of fact the train-mileage 
has from the first steadily and rapidly increased. A simple 
calculation will show that the capital value of the saving 
in the expenditure for fuel, comparing the years 1897 and 
1895, is about £110,000—a sum far larger than the amount 
spent in constructing the tunnels. | 

The lesson to be learned from the experience of the 
engineers of the Metropolitan Elevated Railroad of Chicago is; 
that when all the more common methods of obtaining con- 
densing water are unavailable it may still be within the bounds 
of actual commercial practice to adopt the singular method 
initiated by Mr. BAkER, and to convey water to and from the 
station through an aggregate of, perhaps, over two miles of 
tunnel. The lesson is even more strongly enforced by the 
fact that, with one single exception, Mr. Baxer’s power 
station at Chicago turns out electrical energy at a lower 
total cost per unit than апу other steam station in 
the world. It would. be foolish, of course, to pretend that 
there do not exist, and will not continue to exist, cases where 
it is commercially impracticable to work steam stations con- 
densing ; nor do we suppose that there are any but a small 
percentage of cases where Mr. Baxer’s practice might be 
successfully imitated. Our object has been to put our readers 
in possession of the facts concerning what is, at any rate, an 
interesting and unusual piece of engineering practice, with 
the hope that this latter may prove of practical value as an 
additional factor in settling the location of a power station. 


ELECTRICAL TESTING FOR TELEGRAPH 
ENGINEERS.* 


BY J. ELTON YOUNG. 
(Continued from page 705.) 


“Lumsden” Measurement.—The C.R. through the break 
during the interval in which it is most nearly clean, which 18 
its Minimum resistance to any given current, is best found by 
the following method, known as Lumsden’s. The end having 
first been cleaned by a prolonged application of the negative 
current, the positive pole of the battery is applied for a period 
sufficient to thoroughly coat the exposure with chloride, the 
time required depending on the current strength to line; this 
may be augmented by temporarily plugging in the coil on the 
cable side of the bridge fork. With a current of not less than 
10 milliamperes about a quarter of a minute’s application will 
often suffice. Battery contact being broken, the false zero is 
noted, the negative pole put to line, and the spot balanced to 
false zero as quickly as possible by shifting plugs as required. 
The resistance will be found to approach almost immediately 
to its desired minimum, and to remain near it for a few 
moments; then, as the cleaning off of the chloride is 
succeeded by the generation of hydrogen, it rises, first 
gently, and then with a rush. Several trials are needful 
before this transitory minimum can be accurately deter- 
mined. It is best to make a preliminary observation to 
watch the time occupied by the negative current in cleaning 
off the chloride, without attempting to balance the resistance. 
Ав this time depends both on the extent to which the expo- 
sure was polarised by the positive and on the amount of 
depolarising negative current, it is usually not difficult, by 
choosing suitable strengths and durations of current, to 
secure a good result. When the depolarisation is slow 
enough to permit of doing so, the zero. should: be checked 
more than once whilst measuring, since it is liable to vary. 
The test is really best made with a simple horizontal needle 


* Extracted from a forthcoming work to be published by The Electrician 
Printing and Publishing Company. All rights reserved. 
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galvanometer, which will show the rise of resistance by a 
more sudden movement than the reflecting instrument. 
Sometimes a good deal of cleaning and sealing is wanted 
before the end will behave properly; but when once the 
Lumsden reading has been obtained, a succession of them 
can generally be got, if taken with regularity. 

The manner in which a break behaves under the Lumsden 
treatment is a valuable indication of the probable size and 
resistance of the exposure. Roughly speaking, the larger the 
area of exposed copper the more leisurely and steadily will the 


galvanometer spot move off as soon as the hydrogen begins to. 


form, and the less rise of resistance will it show; whilst, as 
the end under test is diminished in size, the resistance 
rushes up more freely and less smoothly to a higher limit. 
Similarly, the rise of resistance under the positive current will 
be greater and more rapid for a small than for a large 
exposure, and may seal up the end so much that the breaking 
down by the negative current is delayed for some time, The 
case in which the chloride is being mechanically washed off 
by wave or tidal action forms an exception to this rule, and 
may cause a small exposure to behave like a larger one. 


Reversals Test.—A rougher form of test is to take a long 
series of bridge readings to false zero with positive and negative 
poles alternately to line, reversing as rapidly as possible, so 
that the end is kept fairly clean. The lowest reading of such 
a series is, as a rule, not far from the Lumsden minimum 
taken with equal battery power. The rapidity of the reversals 
is of course limited by the time necessary to charge and dis- 
charge the cable, as well as by the observer's skill in balancing. 


Kennellys Method.—The amount to be deducted from 
the minimum resistance through the break, in whatever way 
arrived at, to get at the C.R. of the line itself, is thus far 
a matter of guesswork. Practical experience of the behaviour 
of various areas of exposure under different strengths of cur- 
rent, will often enable the observer to estimate their resistances 
with the near accuracy required in cable work. Kennelly's 
laws, however, afford the means of eliminating the unknown 
quantity; although, as before remarked, their practical opera- 
tion is liable to some derangement. 

Let RI R, be the resistances of line (v) plus break (f) 
observed to jalse zero with two different current strengths c, 


сә. Then Ri = ti 
and К, zz 7 +» 
Лу „Ваз 
whence 1а", 
J, R- 
and by Kennelly’s law Л = М, 
2 Ve, 
le, — R, Je, 
Hence, dub 99 1 
Nen e, е 


A convenient simplification of this formula is got by making 
са = 401, or one current quadruple the strength of the other; 


for then 
| g-2R,-R,. . . ... (2) 


If measurements be taken with three instead of two current 
strengths, another equation can be added and another quantity 
eliminated, namely the secondary E.M.F., enabling the read- 
ings to be observed to true zero. Let R,R,R, be the true 
zero balancing resistances, with an even bridge fork and cur- 
rents ¢,¢,c,- Then 


ya (Е, - В,)( Jes >les (RR). Jes — 1) ‚ (8) 
(c — 1)( Veg- 1) - (c4 — 1)( Ves — 1) 

If the readings be taken with an uneven fork, the above 

expression must be multiplied by the ratio of the arms. It is 


much simplified when c, c, c, are caused to bear certain definite 
proportions to one another. Thus, if c,:c3:¢3::1:4:9, 


we have z= }(R; + Ra) -4(В,- Rz); 4) 
if e110. 0g. 1.22516, 
x= (RI + R:) — £(R, - R,); (5) 


if e110 03. 14.16, 
‚ T æ 4(R, uri = 2(R, = К,) 0 * * 


There are two ways of varying the quantity of current flow- 
ing through the break. The first is by altering the battery 
power; the number of milliamperes traversing the cable is 
then calculated. The second consists in computing the 
resistances required to be inserted between battery and bridge 
in order to produce pre-arranged strengths of current, bearing 
to one another definite ratios, such as those given above. 

Example.—On a broken cable the lowest reading by ordinary 
bridge test was 380 ohms. It was desired to make Kennelly's test 
with three current strengths of 5, 20, and 45 milliamperes to line 


Ш 
р 


Fic. 24. 


respectively, using a battery of 20 volts having an internal 
resistance of 50 ohms. The resistances to be inserted between 
battery and bridge (see Fig. 24) would therefore be, using a 
bridge ratio of 100/100, 


bois е: — 50 — 1(100 + 880) = 1710 ohms.* 
and k= 50020. — 50 – (100 + 380) = 210 ohms. 


in order to get 5 and 20 m.a.’s respectively. The resistance 
observed through the break to true zero (Z. to line) with k, 
in circuit was 886 ohms (RI), and with ~X, in circuit 379 ohms 


R,). 

i Po force 45 m.a.’s through the break with the same battery, 
the bridge ratio was altered to a/b = 10/100, and k, computed 
thus— 

Here no resistance was required to be inserted. The measure- 
ment to true zero in this case gave 874 ohms (R,). Hence 
the distance of the break was by formula (4)— 


æ = 4(386 + 874) – 4(879 — 874) = 860 ohms. 


Instead of calculation, a galvanometer or milliammeter may 
be inserted in the line, and the strengths directly measured by 
it; in this case to quadruple, say, a current, it is only 
necessary to adjust the regulating resistance (/) till the read- 
ing of the line galvanometer (from true zero) is increased 
fourfold. 


K 


SL 


Fic. 25. 


Great simplicity, but limited sensibility, is given by adopting 
the direct deflection instead of the bridge method. The same 
galvanometer then measures the currents and the resistances. 
As an illustration let ж be a broken cable whose end offers the 
resistance / (Fig. 25). With plug р, inserted, and no resistance 
unplugged in k, let the battery be applied (Z. to line), and the 
shunt on у adjusted so that any large deflection—say, 500 
divisions—is obtained. This having been noted, let 9 be 


* By formula given previously. 


short-circuited and its spot brought to rest, the battery key 
raised, and g immediately brought in again, and let the small 
fault-current deflection—say, 20 divisions—be read at once 
before it dies away with the polarisation. The battery being 


again applied, let any resistance be unplugged in k, reducing. 


the reading to, say, 800 divisions, and let the subsequent 
fault-current—say, 10 divisions—be observed as before. АП 
that is now necessary is to correct the two battery deflections 
for the fault-current readings, and to reproduce them, with 
plug in pa by adjustment of R, in one case with, and in the 
other without & in circuit. Thus, if the fault-current readings 
were in the reverse direction to those of the battery (as 1s 
usually the case), the corrected readings here would be 520 
(с) and 810 (c). Supposing these reproduced by making R, 
without Л, 1,075 ohms (R,), and with k inserted, 1,090 ohms 
(R,), the distance of the break would be (formula 1) : 
1,090 310 — 1,075 „20 1.024 ohms, 


se 0 не 


4 310 — 520 


The disadvantage of this plan lies in its low sensibility. 
For instance, in the foregoing example, deflections should be 
read to half a division to ensure good results. 

Kennelly's tests must be taken with the zinc pole to line, 
for the fault resistance does not follow the law of squares 
reliably with the positive current, being found to depart from 
it completely beyond a certain point. With zinc to line there 
is also some deviation at times, which would appear to arise 
from restrietion of the free discharge of the gas from the surface 
of the exposure, causing inconstancy in the area of liquid con- 
tact; this want of freedom seems to occur with very weak or 
very strong traversing currents, rather than with those of 
medium strength. This circumstance somewhat affects the 
accuracy of the results of these tests. The error is said 
to be in practice small, except for lengths of line roughly 
under 50 and over 5,000 ohms. It affects the results of 
formula (1) more than those of formula (3), for algebraic reasons. 
On the other hand the latter is independent of errors of false 
zero observation.. Moreover, it is found that the accuracy of 
the two-current test $s ::nitod {о a range of current strengths 
not exceeding 25 m.a.’s through the break, whilst that of the 
three-current test has no such limit. On the whole the latter 
is to be preferred, though involving a little more labour. The 
errors operate as a rule to render results too low in value. 
Although absolute reliance thus cannot be placed in them, yet, 
if taken with care, the Kennelly tests furnish a close approach 
to the actual line resistance up to a fracture, independently of 
that of the end itself, whilst other methods require a guess to 
be made at the latter. In all cases the Kennelly result should 
be compared with a Lumsden reading, and better still with 
the Mance and reversals tests in addition. 


Common Resistances of Submarine Breaks.—The following 
table will give an idea of the resistances under given current 
strengths of various areas of copper conductor exposed in sea- 
water :— 

Resistances of Various Areas of ('opper Conductor exposed in 

Sea Water observed with A. to Cable to Immediate False Zero. 

Core 120/175. 


Length and Surface of Exposure. 


Current Cms Cms. | Cms. Cms. Cins 
through 8. 4. | А 0:5. — 
ex po sur. v⸗ã k ³ . :::.: æ-l̃ — 
Sq. ems. Sq. ems. Sq. ems. | Sq. ems. Sq. cme. 
5'87 2:956. | 1:468. | 0734. | 0'367. 
M’amps. | Ohms. | Ohms. | Ohms. | Ohms. | Ohms 
EX ЕЮ 8 | Bo од 
18:0 0 ' ; ' | 
5 160 | 225 | 320 | 450 610 В 2 
4 14:0 200 | 275 38:0 54:0 s 180/240 
5 127 | 185 | 255 | 365 | 485 of 120 
6 12:0 17:0 24:5 33:5 45:0 SR. AEG ^ 
8 100 14:5 19:5 280 ^ 37:0 5 aTi: Ч 
12 8:5 12:0 17:0 250 | 3377 ов" 
16 7:5 10:5 147 20:0 280 | Peres. 
20 6:5 97 | 12:9 18:4 24:6 
24 6'2 90 , 123 17:0 23:0 
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In the Paper from which the above is borrowed* Mr. Kennelly 
gave the calculated values of the same resistances, demon- 
strating his law of squares. With a heavier conductor the 
same areas will correspond to shorter lengths of exposure. 

From this table it may be seen that the class of break with 
which we have been dealing rarely reaches a resistance of 
100 ohms under a negative testing current of ordinary strength, 
and that it very seldom exceeds 50 ohms. 

Insulated Disconnection of Oable.—The second class of 
cable disconnection is that in which the end of the conductor 
is totally insulated at the break. This may exist either with 
or without rupture of the sheathing of the cable. In the 
former case the dielectric must have been drawn or squeezed 
over the broken end of the copper. In the latter the con- 
ductor becomes severed inside the undamaged insulator, this 
form of fracture being commonly called a ‘ disconnection,” to 
distinguish it from the ordinary break,” which is understood 
to mean complete rupture of the cable. 

Localisation presents little difficulty provided the insulation 
of the end be permanent. Two measurements should be 
made, viz., that of the apparent inductive capacity and that 
of the D.R., by which the capacity is corrected for leakage if 
necessaty. The test is precisely the same as that for the 
capacity of the cable when perfect, and can be performed in 
any of the ways previously described. 

When, however, as sometimes happens, “intermittent dis- 
connection’ takes place between two ends severed inside the 
percha, it may be found impracticable to employ such 
methods as the Thomson and Gott (still less Siemens’s), 
for want of sufficient time of discontinuity. The measure- 
ment must then be made by the ballistic or De Sauty’s 
methods. As explained in the description of these, the 
capacity so obtained would fall short of its true value if 
the length of cable under test were many hundreds of miles. 
The case, however, of a rapidly intermittent disconnection 
at a great distance is an unlikely one, since it will probably 
lie within range of slight disturbance by waves, and not in 
mid-ocean. 

Partially Insulated Submarine Break.—The remaining 
class of cable break, in which the conductor is only partially 
insulated, is of curiously rare occurrence in submarine work. 
One reason for this probably is that, although the sealing over 
of the broken end by the G.P. may not be complete, yet the 
first application of the negative current renders it so by the 
formation of an imprisoned bubble of hydrogen. At the worst 
a break of this nature might generally be sealed up, by either 
the positive or negative current, to such an extent that it 
might be treated approximately as one of the permanently in- 
sulated class. If sealed up, say, by the positive current, the same 
pole would be applied to line for the measurement of both the 
resistance and the capacity, the latter being observed imme- 
diately after the resistance and corrected for it. In a case of 
а similar kind, where the writer endeavoured to measure the 
capacity of a faulty cable, using Gott's method, it was found that 
а more nearly correct result was arrived at when a compensating 
leak was applied to the balancing condensers than when the 
correction was calculated. This was presumably due to the 
polarisation of the exposure modifying the rate of leakage of 
charge. The plan suggested in Fig. 28 (see ante) might be 
tried if the length of cable were small, namely, that of adding 
condensers to the bridge and adjusting them till the capacity 
up to the break appears balanced as nearly as may be. 

A “ partial disconnection,” at which the ends of the con- 
ductor, severed inside the insulator, make a contact of high 
resistance, is also rare, but not unknown. Mr. Kempe has 
devised an ingenious method t of localising such a fault, should 
the contact resistance not be too low relatively to the total 
C.R. of the cable; but it does not appear to have been prac- 
tically employed. Several cases have come under the writer's 
experience where the ends of the copper alternated between 
complete connection and total disconnection ; and another in 
which their contact resistance, after going as high as 600 ohms, 
continued steady at about 70 ohms. 

(To be continued. ) 
* Kennelly, Journal I. E. E., Vol. XVI., p. 247. 
t Kempe, Chap. XXIII. Fifth edition. 
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THE ELECTROLYTIC WINNING AND REFINING 
OF NICKEL. 


Some time ago it was announced, and duly chronicled in 
these columns, that electrolytic nickel was now prepared on a 
commercial scale, and that specimens of this metal were 
obtainable in the form of plates some millimetres in thickness 
and of tolerable purity. The electro-deposition of nickel as 
a coating has, of course, long been practised, but it has until 
lately been found impracticable to deposit the metal in any 
thickness greater than what may fairly be termed a film. 
When the process of deposition is continued beyond the 
thickness of ordinary nickel-plating—and what that is, every 
owner of a bicycle knows only too well—the metal begins to 
curl up and strip in the bath. These thin leaves of nickel 
would not only be troublesome to collect from the cathode, 
but would be impossible to fuse into an ingot without serious 
loss, and thus as long as this is the only form in which the 
electrolytic metal can be obtained, its industrial production is 
out of the question. 

Finding that the problem of producing electrolytically thick 
coherent nickel plates had been solved, and that this process 
was a jealously guarded secret, Dr. F. Foerster went to work 
to study the conditions under which nickel could best be 
deposited, and has now published his results in the Zeitschrift 
fiir Elektrochemie. The idea, often put forward, that nickel as 
usually deposited curls up and strips because it contains a 
small amount of oxide, is negatived by the experiments of 
Winkler, who determined the atomic weight of nickel electro- 
lytically, and found that nickel in this condition suffered no 
change of weight by ignition in hydrogen, and thus could not 
contain oxygen. Further, he observed that cobalt similarly 
separated had a smaller tendency to strip, and nevertheless, did 
contain a minute but recognisable amount of oxide. Dr. 
Foerster, putting all such suppositions aside, varied the con- 
ditions of deposition, and found that tough plates of nickel fairly 
thick and of good metallic appearance can be obtained when 
the solution is heated to between 50° and 90°C. His experi- 
ments are of interest, and may be briefly described. A beaker, 
or similar glass vessel that would stand heating, having a 
capacity of about 1 litre, was used as the electrolytic cell. It 
was kept hot by means of a water bath, or heated directly over 
a burner. The level of the liquid was maintained constant by 
the use of a Mariotte’s bottle. A solution of commercial nickel 
sulphate, containing 145 grammes of the salt per litre (i.e., 80 
grammes of Ni) was used as electrolyte, and a stout nickel plate 
was made the anode. This plate was enveloped in parchment 
paper to retain the anode sludge, which amounted to 1:5 to 2:0 
per cent. of the metal dissolved. The cathode was а thin 
nickel plate, from which the deposited nickel could be readily 
stripped. The electrolyte was stirred, either mechanically or 
by blowing in a stream of air or carbon dioxide. The prelim- 
inary experiments were made with electrodes having an effec- 
tive surface of 80 to 100 sq. cm., and the experiment was 
continued until 25 to 40 grammes of nickel had been deposited. 
It was found that with a current density of 0:5 to 2:5 amperes 
per square decimetre, and at a temperature of 50° to 90°C., 
good coherent deposits, bright grey or tin white in colour, were 
obtained. The higher the current density the brighter and 
smoother was the deposit; thus with 0°5 ampere per square 
decimetre and working with a solution containing 100 
grammes of nickel per litre, kept at a temperature of 80°C., 
the deposit had a rough surface and was dull grey in colour ; 
with a current density of 2 to 2:5 amperes the nickel was 
thrown down in plates that were silver white, and had а 
thickness of 0'5 to 1mm. Frequently it was noticed that the 
deposit exhibited certain rugosities produced by the circum- 
stance that a stream of hydrogen had been given off for some 
time at that particular spot, and thus had caused a local 
irregularity in the current density, This trouble could be 
avoided by stirring the electrolyte so that the evolution of 
hydrogen did not persist at any given point for an appreciable 
time. 

A larger scale experiment was made under similar con- 
ditions, and as much as 0°6 kilogramme of electrolytic nickel 


was prepared. It seems from this that no great difficulty 
need be expected in carrying out electrolytic nickel refining on 
а manufacturing scale. 

With regard to the purity of the electrolytic nickel, a special 
research was made. The commercial metal used as an anode 
contained 0:4 per cent. C, 0:02 Si, 0:10 Cu, 0°48 Fe, 0:14 Co, 
0-02 Mn. Of these the carbon, silicon, copper and manganese 
were completely eliminated and no trace of them could be 
found on examining 20 grammes of the electrolytic nickel. 
The iron and the cobalt, on the other hand, occurred in the 
electrolytic nickel in almost undiminished quantity. It is gene- 
rally supposed that iron at least would be got rid of, because it is 
electro-positive to nickel, but apparently with the high current 
density used it is precipitated together with the nickel. The 
only way to prevent the co-precipitation of the iron is to add 
an organic acid such as tartaric acid, under which conditions 
the iron can be thrown down first with a low current density 
and then the nickel with a higher current density. This, 
however, would scarcely be practicable in а continuous process 
of refining with a soluble anode of crude nickel. 

Dr. Foerster conducted another series of experiments using 
a solution of nickel chloride, which behaved on the whole not 
so well as the nickel sulphate. Thus at the ordinary tempera- 
ture the deposited nickel soon stripped from the cathode, and 
when a hot solution was used a basic chloride was deposited. 
The difficulty can be got over by working with a slightly acid 
instead of a neutral solution, good deposits being obtained 
with about 2:5 grammes of free hydrochloric acid per litre. 
Another trouble when using the chloride solution is that the 
envelope of parchment paper round the anode is quickly 
attacked by the electrolyte; this difficulty may be avoided by 
abolishing the envelope and trusting to the natural tendency of 
the residue of the anode to stick together, which it does fairly 
well if not disturbed by the stirring arrangements in the bath. 

When the anode was inclosed in a piece of linen instead of 
parchment paper, it was found that even when working under 
such conditions as had previously proved successful, the nickel 
was separated in a brittle state and stripped easily from the 
cathode ; the output was only about half that calculated from 
the current used. The reason for this was found to be 
that the linen envelope was attacked to such an extent as to 
yield soluble organic substances similar to those which Coehn 
observed to be produced from a carbon anode immersed in 
strong sulphuric acid. Part of the carbon of these organic 
substances was precipitated with the metal at the cathode, 
which contained as much as 0°6 per cent. of C. The electro- 
lyte possessed a smell recalling that of caramel, and yielded a 
brittle, dark-coloured metal even after the organic envelope had 
been removed; nothing but a renewal of the solution appeared 
to be effective. Nickel deposited from a solution of the chloride 
was of a degree of purity similar to that of the metal from the 
sulphate. 

Titus Ulke has given a brief account of the electrolytic 
refining of nickel as practised in America on a manufacturing 
scale. In this case the anodes consist of crude nickel, 
containing 95 to 96 per cent. of Ni, and obtained in the 
course of the smelting of Canadian nickel copper ore. Ulke 
considers it probable that the refining is carried on in an 
electrolyte containing potassium cyanide. The advantage of 
such an electrolyte would be that the impurities, cobalt and 
iron, would tend to form stable complex cyanides, while the 
nickel would form an ordinary double cyanide, and would 
thus be more easily deposited. As a matter of fact, however, 
American electrolytic nickel contains a good deal of iron, and 
it is quite probable that the metal is deposited from a solution 
of the sulphate. 

Dr. Foerster has also made an investigation as to the pos- 
sibility of depositing nickel from its solutions, using an 
insoluble anode of carbon. This is a matter of importance, 
because it might then prove possible to leach out a nickel ore 
or roasted matte and circulate the solution through electro- 
lytic baths, reducing the metal in this way instead of heating 
it with charcoal in the usual manner. 

The general arrangement of the apparatus was similar to 
that already described. The electrolyte contained from 50 to 
100 grammes of nickel per litre in the form of chloride; it 
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was kept at a temperature of 80°C., and the level of the bath 
was maintained constant by the use of a Mariotte’s bottle 
filled with a slightly acid solution of nickel chloride. A 
current density of two amperes per square decimetre was 
employed. At the beginning of the experiment the nickel 
was deposited in excellent condition, a voltage of 1:8 to 1:9 
volt and a distance between the electrodes of 2:2 cm. being 
used. On account of the solvent action of the chlorine set 
free at the carbon anodes, on the nickel at the cathode (in 
spite of efforts to keep it away as much as possible) the output 
of nickel was not more than 66 to 70 per cent. of the calcu- 
lated quantity. Satisfactory deposition continued until some 
hundreds of grammes of nickel had been separated, when the 
yield began to fall off, at first slowly, and then rapidly, until 
it was only one-third to one-quarter of the calculated quantity, 
while dark carbonaceous masses appeared atthe cathode, and the 
nickel became brittle and began to strip. The last portions of the 
deposited nickel contained as much as 0:18 per cent. of carbon. 

These difficulties were due to the gradual solution and dis- 
integration of the carbon anodes, yielding organic compound: 
contaminating the solution, and soon rendering it useless. 
Attempts were made to get over this obstacle by working at a 
lower temperature, e.g., 50 to 56°C., but without result. 
Various kinds of carbons were tried for the anodes, but even 
those said to be of specially good quality failed to stand. This 
applies to the ordinary moulded carbons of commerce, but it is 
possible that some other form of carbon might prove more 
refractory. 

The investigation is being carried on, and it is probable that 
nickel may be better obtained from a solution of the sulphute, 
using lead peroxide as an insoluble anode. The deposition of 
cobalt is also being studied, and seems to be easier than that 
of nickel, even when carbon anodes are used in a solution of 
its chloride. 


LIGHTNING CONDUCTOR RULES. 


The Municipal authorities in Berlin have issued a code of rules 
to be followed in connecting lightning conductors on buildings to 
the pipe networks of the gas and water works. The ground land- 
lord has to make application to the gas or water works for the 
necessary permission, sending in a plan of the building and a 
sketch of the distribution of the lightning c nductors on the roof 
of the house. Permission to make ће connection is only granted 
on the understanding that it may be revoked by the Municipal 
authorities, in which case it has to be removed within four weeks 
after notice has been given. Ten shillings a year rental is to be 
paid for the connection. Alterations may only be made with the 
permission of the gas or water managers. 

А conductor to be connected to the gas or water mains must 
have its own earth connection and earth plate as well. The latter 
must be not less than 1 metre below the lowest level assumed by 
the damp soil, the surface of each side must be at least 1 sq. metre, 
and it must be at least bmm. thick if of iron, or 2mm. thick if of 
copper. Instead of a plate a horizontally laid network of copper 
wire is permissible, the wire being at least 6mm. in diameter, and 
the network taking the form of a flat ring of at least 1:40 metre outer 
diameter. If it is not practicable to sink the earth plate to the 
depth of permanently damp soil it must be placed where the soil 
is maintained damp by drainage water, but then the plate must 
have double the surface mentioned above. A return wire of 4mm. 
copper must be connected to the earth plate, reaching above ground, 
for the purpose of testing. Both this wire and the lightning con- 
ductor must be riveted or soldered to the earth plate. A switch 
is to be placed between the lightning conductor and the earth plate. 

Before a connection can be made to the water or gas pipes the 
lightning conductor must be tested by an expert recognised by the 
management of the gas or water works as the case may be. The resiat- 
ance between the whole system and earth must be less than 10 ohms. 
No single earth-plate must have a resistance of more than 25 ohms. 
The part of the conductor in the earth, and the earth plate are not 
to be covered with earth at the time of the test. After the testa 
have been finished the underground portion of the conductor lead- 
ing to the earth plate is to be painted with a thick coat of asphalt 
varnish, and where it is beneath the public street covered with 
bricks. Teste are to be repeated by a recognised expert every two 
years, if possible in spring. For the points and metallic connec- 
tions a careful mechanical test and inspection will suffice. The 
electrical test of the conductor to earth is to be made either with 
alternating current (e.g. with & telephone bridge) or by means of 
intermittent continuous current (Siemens' and Halske’s method). 
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The following test measurements are to be made: (1) the resistance 
of each earth plate; (2) the resistance of the system of conductors 
when all the earth plates are disconnected and intentional earth 
connections removed ; and (3) the resistance of the whole system 
with earth plates and earth connections complete. Any faults dis- 
closed by these tests must be rectified within 14 days and another 
test made. 

Connecti ns may only be made to cast-iron gas or water pipes 
jointed with lead or other conducting material, and not smaller 
than 50mm. internal diameter. The connection must be made by 
a two-part tinned or galvanised flat iron clamp. 1t must be held 
together by tinned or galvanised bolts of not less than 10mm. 
diameter, and the contact surface between the clamp and the cast- 
iron pipe must be at least 100 sq. cm. The surface of the iron is 
to be thoroughly scraped or polished with emery, but not to be 
chipped. Between this surface and the clamp is to be a lining of 
two rolled lead sheets, one over the other, each at least 2mm. 
thick ; the surface of this lead is also to be scraped bright, and 
after the screws of the clamp have been tightened the lead is to be 
further tightened by hammering. The clamp ia to have a lug for 
the attachment of the lightning conductor. If the latter is of 
wrought iron its end is to be hammered out, well tinned, and 
fastened to the lug of the clamp with two tinned bolte, after which 
the tin is to be melted so that a soldered joint is formed. If the 
conductor is of round copper a piece of flat section is to be jointed 
in between the conductor and the clamp, and a soldered joint made 
as above. 

In houses the lightning conductors of which are connected to the 
gas mains, all gas meters are to be bridged over by round copper of 
at least 10mm. diameter, or of flat copper of at least 1 вд. cm. 
section, connected to the pipes by means of clamps similar to those 
described above. The positions of these bridging pieces are to be 
chosen in such a way that the meters can be changed if required, 
and it must be possible to grip the pipe with gas tongs without 
damaging the bridging connection. When lightning conductors are 
connected to water mains, this bridging of the meter is unnecessary 
unless the connection between the lightning-conductor system and 
water pipe is made ou the house side of the meter (e.g. in а court- 
yard, garden, &о.). Similar bridging pieces aro to be used at all 
pipe connections, the conductivity of which may be doubtful, such 
as flange joints with non-metallic insertion, &c., where the sum of 
the sections of the bolts is not equal to the sectional area of the 
pipe. All this bridging must be done before the lightning conductors 
are connected to the main 

The owner is held responsible for the maintenance of the con- 
nection of his lightning-conductor system, including the connection 
tothe mains. In the case of his system being struck by lightning 
and damage being done to the pipe network or the workmen of the 
gas or water works, or to а third person, the owner is held 
Же gei us and must make good the damage. Не must also him- 
self meet any claims for damage done by lightning through his 
conductors to any electric cables, telephone conductors, or pipes, 
&c., belonging to others than the gas and water authorities, the 
latter authorities being held entirely absolved from meeting such 
claims. If at any time repairs or renovations make the removal of 
the connection necessary the owner must himself bear the cost of a 
connection to another pipe, or to the same pipe in another place, if 
he desires such connection. 


THE GLASGOW TELEPHONE INQUIRY. 


The Government inquiry into the alleged defects in the 
Glasgow telephone service was continued in the Burgh Court 
Hall before Sheriff Jameson during the past week. The 
National Telephone Company are represented by the Right 
Hon. J. B. Balfour, Q.C., M.P.; Mr. Charles Scott Dickson, 
Q.C.; Mr. Alexander Asher, Q.C., M.P.; and Mr. John 
Wilson, Advocate, instructed by Mr. William E. L. Gaine, 
General Manager of the Company, and Mr. James Andrew. 
Mr. Salvesen, Advocate, appeared for the Corporation of the 
City of Glasgow. The complainers — a committee of dissatis- 
fied subscribers—are represented by Mr. Alex. Ure, Q.C., M.P., 
and Mr. В. T. Horne. Mr. Thomas Cross appeared for the 
Clyde Navigation Trustees. Mr. Campbell appeared on behalf 
of the burgh of Pollokshaws. 

Ѕесохр Day.— WEDNESDAY, SEPTEMBER 29тн. 


Mr. WILLIAM M. MOLLISON, partner of Messrs. Mollison, Mason and 
Co., lithographers and printers, 120, Kent-road, replying to Mr. Ure, said 
that his firm had been subscribera to the Glasgow Telephone Exchange for 
13 years, using one instrument, for which a rental was paid of £12. 10s. 
During the whole of that time they had made frequent complaints in con- 
sequence of the inefficiency of the service. From inquiries which he had 
made, he had reason to know that the reply “ engaged” was given when 
the wire was not engaged. | 
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Have they treated you on ordinary business principles at all ?—No ; not 
in the sense that they might have done if they thought we had any other 
recourse than mere complaint-making. 

Have you any doubt that, given a competitor in the city, your treatment 
would have been totally different !—I think so. 

And are you in favour of the Corporation having a licence *— Certainly ; 
because I think it is likely to lead to some improvement. 

What object do you think the operator would have in saying engaged 
when the wire was not engaged! — Ob, just to save trouble, I fancy. 

You fancy ; but suppose it did not save trouble, can you suggest any 
other object. ?— None, except to save trouble. 

What would be the object ?—I believe some subscribers get more atten- 
tion from the operators than others. Certain subscribers are troublesome 
to the operators, and that there are others who are favourites ; those, for 
instance, who send the girls a pair of gloves occasionally. 

Favourites ! Favourites out of 6,000! Do you suggest that the opera- 
tors are bribed ?—I have been told that the operators get a pair of gloves 
from certain subscribers. 

The COMMISSIONER: We cannot take this as evidence. 

Mr. ASHER: Do you know anything about that ?—I don't, except what 
I have been told. 

The COMMISSIONER: Can you name one single person ?—Yes. There 
is one coming here. I believe. 

Mr. DAVID COOK (examined by Mr. Ur-) said he was secretary of the 
Building Trades’ Exchange (Limited), 30, Gordon-street, which had a 
membership of about 500, and embraced most of the builders of import- 
ance in Glasgow and the surrounding districts. In response to numerous 
requests from the membera he called а general meeting of the Association 
in order to take the feeling of the Exchange upon the question of the 
telephone. About 100 members out of the 300 were present, and the 
following resolution was unanimously passed :—“ That this Exchange is 
dissatisfied with the working of the telephone system in the city by the 
present Company in respect that the cost of telephone communication is 
excessive; the communication obtaining is very frequently defective 
througb indistinctness, and the attention given by the Company's servants 
is imperfect and unsatisfactory." 

Mr. JAMES MARTIN MACKAY, solicitor, 89, West Regent-street, 
partner of the firm of Messrs. Martin Mackay and Macquaker (in reply to 
Mr. Ure) said that his firm had been subecribers since 1889, using one 
instrument. He had had frequent cause of complaint. 

Mr. JOHN RAESIDE, yarn agent, Bridgeton, who resides at Oakley. 
terrace, Dennistoun, replying to Mr. Horne, said he would welcome a 
change in the telephone system in Glasgow. Any change whatever would 
be better than the present system. 

Would you or would you not welcome the Corporation taking up the 
telephone system !—I would say so, but I think the Government would 
be the better change of the two. 

You would prefer the Corporation to the present company — Yes, or 
any company atall. If theservice was efficient I would willingly pay £20. 

By Mr. SCOTT DICKSON : This company was simply throttling tele- 
phone connection in Glasgow ever since it started. He did not say wil- 
lingly, but they had done so. In his opinion there ought to be four times 
the nuinber of subscribers there were at present. 

Mr. ANDREW DOUGLAS, manager of Eastmans (Limited), 150, Cheap- 
side-street, replying to Mr. Ure, said that they had 50 shops in the city, 
and one telephone. He spoke to the general inefficiency of the service, 
and the fact that sometimes they got the reply that the wire was engaged 
when they bad reason to believe this was not the case. If there was an 
efficient service ata £5 rate they might have so many as ten instruments 
in use in their principal shops. There seemed to be some fault in the 
system, in consequence of which it was not possible to readily detect when 
& wire was engaged. 

Mr. JOHN MOIR (examined by Mr. Ure) said he acted as secretary to 
Messrs. David Brown and Sons, marine engineers, Elliot-street. The 
company had subscribed to the Telephone Exchange since 1877, and used 
two instruments, for which they paid £17. 5s. a year. Since he became 
connected with the firm they had made frequent complaints of the inet. 
ciency of the service, and in the last three years they had in their letter 
books 19 complaints. 

Mr. ALEXANDER SINCLAIR, jun., partner in the firm of M'Naughton 
and Sinclair, printers and stationers, 24, West Nile-street, in reply to Mr. 
Horne, said they had been subscribers to the Glasgow Telephone Exchange 
about a dozen years, They had constant grounds of complaint regarding 
the service. If the charges were leas they would probably be subscribers 
for other two Exchange instruments. 

Mr. JOHN WOODSIDE, manager to Gray, Dunn and Co., bread and 
biscuit bakers, Stanley-street, Glasgow, said, in reply to Mr. Ure, that 
they had two Exchange wires and eight telephones throughout the 
premises. They paid about £15. 10s. for the eleven instruments. The 
firm had been subscribers to the Exchange since 1881, and since he became 
connected with the firm, particularly during last year, they had to make 
complaints. 

By Mr. ASHER: Do you not know it is absolutely against rule to com- 
plain along the call wire ?—I do it very seldom. 

Suppose you are complaining along the call wire, do you think it is fair 
to the other subscribers connected with that call wire !—I don't know, I 
am sure. 

What is the effect on the other subscribers when you talk to an operator 
along the call wire !—I don't know what the effect is, 

If there is а storm going along the wire, don't you think they might 
hear it — Possibly. 

Aud then they come and complain that they hear noises. 

Mr. JOHN PATON MACLAY, of Messrs. Maclay and Macintyre, ship- 
owners and ship-brokers, 21, Bothwell-street, gave evidence. He said that 
his firm were large users of the telephone, for which they paid £51 per 


annum. He had had almost every possible ground for complaint. He had 
a private wire to his own house. It was almost entirely useless. He was 
individually in favour of the Corporation taking over the telephone service. 
The Chamber of Commerce, of which he was a member, had, by 40 votes 
to 14, adopted the following resolution :—'' That, in the opinion of this 
Chamber, it is desirable that the telephone syatem should be taken over 
by Her Majesty’s Government аз part of the postal telegraph service of 
the country.” 

Mr. J. B. FLEMING, examined by Mr. Ure, said he was a partner of the 
firm of Montgomery and Fleming, solicitors, St. Vincent-street, and was 
proprietor of the estate of Kelvinside. He had been a subscriber to the 
Telephone Exchange since it started in Glasgow. Previous to that he bad 
an ADC telegraph instrument at the office, and another at the house. He 
had now one instrument at the office and one at his private house. He 
paid an annual rental of £18. 10s. for the house telephone, and £10 for 
the office telephone. It was impossible for a man, unless he was as 
patient as Job, to stand the intolerable nuisance of the telephone. 

At this point Mr. Salvesen expressed a desire to visit the Telephone Com- 
pany's premises in Glasgow to inspect the appliances and to receive an ex- 
planation of the working of the system. The request was granted, and Mr. 
Salvesen left the Court, accompanied by Mr. Bennet, an old servant of the 
Company, who bad been preseut &t an inspection made previously by the 
Commissioner and Mr. Asher. 

Other evidence with regard to the inefficiency of the telephone service 
was given, and the inquiry was adjourned, to be resumed the next day. 


THIRD Day.—THURSDAY, SEPTEMBER 30TH. 


Mr. JAMES S. CRAIG, examined by Mr. Ure, said he was a partner in 
the firm of R. Hunter, Craig, and Co., four importers, Waterloo-street, 
Glasgow. The firm had subscribed to the Telephone Exchange since the 
introduction of the system in Glasgow. They had constantly to complain 
of the inefficiency of the service both in writing on the Company's forms 
and verbally. The complaints referred to difficulty in getting connec- 
tion, indistinctness, and noise. In Liverpooliand London he had found the 
working of the telephones more satisfactory than in Glasgow. He had used 
the telephone in America and in the colonies, and found there a very 
efficient service, particularly over the long distance system. On several 
occasions he had spoken over distances of between 500 and 1,000 miles, 
and found the service quite satisfactory. In America payment was not 
made until after the service. In Melbourne, Syduey, and New Zealand 
the telephone exchanges were small, but much more efficient than in 
Glasgow. 

Mr. JOHN CASSELS, senior pariner of John L. Cassels and Co., grain 
merchante, 25, Wellington-street, Glasgow (examined by Mr. Ure), said 
they had been subscribers to the Telephone Exchange since shortly after 
the system was started in Glasgow. "They used one instrument, and the 
service was most un:atisfactory. In the earlier years they made very 
frequent complaints, but they ceased entirely in later years, because it was 
of no изе. He had seen the working of the telephone very frequently over 
a large portion of the United States. The service differed from that in 
Glasgow in respect that they seemed to be able to get connection very 
readily, and to be able to carry on conversation without interruption. He 
had not, personally, used the telephone mucb, however, in the United 
States, and his experience was almost wholly from observation. His expe- 
rience ranged over a wide area both in the Eastern and Western States of 
America. | 

Аге you in favour of the Corporation having а licence to work the tele- 
phone in the municipal area 1—1 am iu favour of almost anyone having a 
licence if it would get us out of the difficulty we are in at present. 

Mr. ROBERT HAMILTON, general manager of Messrs. Hamilton, 
M'Culloch and Co., coalmasters, Clyde-street, Glasgow, stated that his 
firm had telephones to their offices and their collieries at Larkhall and 
Newton. They had been subscribers since 1885. The service was unsatis- 
factory. Connections could not be got when wanted, and there were 
hissing and buzzing sounds, and other people cut in and interrupted 
conversations. As a consequeuce conversations had been frequently 
misunderstood. 

Mr. В. A. RONALD, pirtner of Messra. R. A. Ronald and Co., engineer 
agents and machinery and metal merchants, York-street, Glasgow, stated 
that his firm had been a subscriber to the telephone for five years, but 
on April 15th this year they discontinued it because the service was 80 
unsatisfactory. The defects were inability to get connections, and noises 
while the wire was being used. He made frequent complaints. They 
were attended to, but not remedied. 

Mr. THOMAS FARMER said, in reply to Mr. Ure, that he was a partner 
in the firm of W. Farmer and Sons, Italian warehousemen, 1, Rokeby- 
terrace, Hillhead, and Bearsden. They bad been subscribers to the Tele- 
phone Exchange for at least six years,and they had found the service very 
unsatisfactory. He was distinctly in favour of the Corporation gettivg а 
licence, because he thought it would be an advantage to the community. 

Other witnesses were Mr. Е. L. Wrede, of Messrs. James Little and Co, 
shipbrokers and steamship owners, Buchanan-street, Mr. John D. Lyle, 
cashier, Messrs. John Lyle and Co., Carpet manufacturers, Fordneuk- 
street, Bridgeton ; and Mr. William A. Ferrier, chief clerk in the employ: 
ment of the Glasgow Railway Engineering Works, Helen-street, Govan. 

This last witness was shown the transmitter used in his office, and 
admitted that it bore evidence of having been damaged by external force, 
apparently by tapping it with a pencil or ruler or some such instrument. 

Мг. URE: Can you account for it being knocked in that way —1 
cannot. 

It was not done, at all events, under your observation or with your know- 
ledge ?— That is во 

Mr. MALCOLM MACGREGOR, of Messers. Malcolm Macgregor and Co. 
coal and coke merchants, St. Enoch-square, stated that his firm had been 
subscribers to the telephone for the last 18 months. During that period 
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they had made 18 complaints of the inefficiency of the service, on account 
of inability to get connections, of being cut off during conversations, and 
of indistinctness of hearing. 

Mr. JAMES LETHAM, solicitor, Glasgow, and managiog clerk in the 
employment of Messrs. Wright, Johnstone, Mackenzie and Roxburgh, 
writers, Glasgow, stated, in reply to Mr. Ure, that in August last the firm 
were instructed by certain dissastisfied subscribers to act on their behalf 
in the inquiry, aud to prepare evidence. He iasued a series of circulars to 
the subscribers in the telephone directory, numbering 4,183 after deducting 
duplicate entries. From these, 2,869 replies were received giving answers 
to questions contained in the schedules sent ont. He had made an analysis 
of the replies, and had classified them as follows :—Dissatisfied, 2,667 ; 
dissatisfied with faults of mechanism alone, 379 ; dissatisfied with operators 
or mechanics, 295 ; people who were dissatisfied on both preceding grounds, 
1,788 ; dissatisfied with rental, 1,866 ; people who did not express them- 
selves as dissatisfied, 146; and people who had become subscribers recently 
and did not offer an opinion, 69. Circulars were sent to 30 trade organisa- 
tions. À number of them stated that it did not fall within the scope of 
their object. Only five resolutions condemning the telephone service were 
passed. The others passed no resolutions at all. 

This concluded the evidence on behalf of the dissatisfied subscribers. 

Captain ROBERT WHITE, harbourmaster at Glasgow, was examined 
by Mr. Cross on bebalf of the Clyde Trust. He stated that the Clyde 
Trustees were amongst the largest subscribers to the telephone in Glasgow. 
Besides the connections with the Exchange they had connections up and 
down both sides of the harbour, and to Dalmuir, and with the different 
departments in the office in Robertson-street. The Trustees paid an 
annual rental to the Telephone Company of £268. 15&. Their telephones 
were used constantly throughout the day. In the office thgy had a 
separate telephone rvom, with a switchboard, and a commiasionaire was in 
constant attendance. 

What has been your experience of the working of the telephones ?—At 
times it is extremely exasperating owing to the inconvenience caused 
by delays and noise. There was difficulty in getting the connections which 
they wished. From the Exchange the reply was prompt enough, but they 
were immediately slapped in the face by that unfortunate word “engaged,” 
and they never seemed to get any further than engaged. Recently 
he had endeavoured to get connected with Messrs. Roxburgh's office 
between 10 and 11 o'clock, but failed. Не told the man to keep persist. 
ently calling until a connection was got. but at 12 o'clock he could wait. 
no longer, and went himself to Messrs. Roxburgh's and asked why no con- 
nection was got, seeing that they had two lines to the Exchange. They 
assured him that there had not been a ring that morning at either of their 
instruments. The reply from the Exchanze had been that they were 
engaged. On one occasion recently communication between tbe office and 
the dry dock was off for nine days. Directly the communication ceased he 
informed the Telephone Company. Next day they sent down а man, who 
said that the instrument had been damaged by lightning. Nine days 
elapsed before the instrument was changed. To stop the connection of а 
branch à mile away was something monstrous, especially when the remedy 
was nothing more than changing the instrument. About two months ago 
he got tired of communicating with the Telephone Company, and he wrote 
to Mr. Mackenzie, the Secretary of the Trust, on the subject, pointing out 
the neglect and apathy on the part of the Company. Mr. Mackenzie wrote 
to the Company complaining. 

Replying to Mr. Asher, WITNESS said that one of the instruments 
which had been in use with the Trust, and which was now shown him, 
bore indentations, evidently made through striking either by the edge of. 
the receiver or a ruler. That was not proper treatment of such an instru- 
ment. It must have been caused by someone who was dreadfully irritated 
and felt inclined to pull the whole thing down. He agreed that it was 
not right to knock the thing in this way. A large number of the com- 
plaints were due to defects caused by storme, wind, rain, snow and light- 
ning. It was the business of the Compavy to provide against such 
accidents. It was no use to come and tell him: We had a gale of wind 
last night and your wire is adrift.” 

On resuming after luncheon, Mr. DANE SINCLAIR, general manager 
of the Telephone Company, was recalled and examined by Mr. Salvesen. 
He stated that the number of subscribers’ lines in the Royal Exchange 
was 8, 755; South - side, 276; Douglas-street, 430; Hillhead, 330; 
Bridgeton, 156; Bearaden, 15; Milngavie, 7; Kirkintilloch, 13; Lang- 
side, 50; Clydebank, 6; total, 5,036. Including private lines the total 
. number of subscribers’ Jines in Glasgow was 6,100. Fire Brigade alarms 
were not counted as Exchange lines. The number of junction lines from 
each of these switch rooms to the central switch-room at Royal Exchange 
was as follows :—Bridgeton Exchange, 52; Hillhead, 55; Douglas-street, 
45; South-side, 53; Bearsden, 1; Milngavie, 1; Clydebank, 2; Kirkin- 
tilloch, 2; Langeide, 8; total, 197. 

How many additional junction lines are taken direct from one branch to 
another without touching the Central * The number of lines taken direct 
from one branch switch-room to another without touching the central— 
that is the Royal—is as follows :—Hillhead direct to Bearsden, 1; Miln- 
gavie to Bearsden, 1; Douglas-street to South-side, 4; Douglas-street to 
Bridgeton, 5; South-side to Bridgeton, 3- total 20. The actual number 
of junction lines erected between the central and the Post Otfice was 352. 
The junction wires were metallic circuit, and the lines to the Post Office 
were metallic circuit. Of the subscribers’ direct lines less than 5 per 
cent. were metallic system in addition to the junction lines to the Post 
Office. 

Whose manufacture of spring jacks have you at present in use? 

Mr. ASHER objected. 

The COMMISSIONER held that Mr. Salvesen was quite entitled to get 
what type of manufacture was used, 

WITNESS stated that the spring jack used was the ordinary five-point 
jack. Another one was a three-point jack. In the Central Exchange they 


were allfive-point jacks. He should think that the spring jacks now in 
work in Glasgow had been changed three or four times within his memory. 

And those you have at present are the latest developments !—So far as 
I know at present they аге the beat. 

The spring jacks at present in use on the switchboard in the Exchange 
were made by two different firms?—The Western Electric Company of 
America, and Ericasen of Stockholm. 

In reply to further questions, Mr. SINCLAIR stated that at the central 
awitch-room there were 116 day operators, and at the branch switch- 
rooms 48. 

What ia the average pay to these operators 1 

Mr. ASHER objected to the question. 

The COMMISSIONER said there were so many objections to the 
operators that he would allow the question in order to show what class of 
people they were and as a test of their capacity. 

The WITNESS : I cannot answer that. 

Councillor ALEXANDER, a member of the Corporation Telephone Com- 
mittee, was next examined by Mr. Salvesen. He detailed the steps taken by 
the Corporation with the view of obtaining from the Postmaster-General a 
telephone licence. Before making the application for a licence the Cor- 
poration Committee had laid before them expert information, which satis- 
fied them that an efficient telephune service could be supplied in Glasgow 
for £5 within a mile. In their application for a licence the Corporation 
had been supported by the Corporations of many of the burghs around the 
city area. 

By Mr. ASHER: The Corporation’s latest application was fur a licence 
for the Glasgow area of the Telephone Company. 

Is it part of your scheme to supply this telephone service without 
imposing any burden on the rates 1—10 is. 

Where are you going to get the money to do it with 1— The city of 
Glasgow is able enough to borrow the money. 

What sum do you contemplate borrowing i—'That is a matter for the 
engineer. 

Have the Telephone Committee not applied their minds to the question 
of what sum will be required to execute the telephone service for which 
you have applied for a licence We have. 

What is the amount that you contemplate expending? We may have to 
spend £100,000 or £120,000. 

You propose to raise that money by loan ?— We do. 

On what security ? — We have the Common Good, which is ample. 

Cross examination continued: Witness stated that he was aware that the 
existing licence of the Postniaster- General had been limited to December 31, 
1911. There was a scheme for providing a sinking fund, but he could not 
give the details. 

On behalf of the burgh of Govan, Bailie Smith read the resolution of the 
Commissioners agreeing to support the application of the Glasgow Corpora- 
tion for a telephone licence. 

The iuquiry then adjourned. 


FourtH Day, FRIDAY, OCTOBER 1. 


The hearing of the case for the Corporation was continued, witnesses 
being examined from the surrounding burghs. 

BAILIE ALEXANDER WOOD, Partick, manager for Scotland of 
Mesars. W. and T. Avery, weighing machine manufacturers, replying to 
Mr. Salvesen, said the Commiesioners of the burgh were asked by the 
National Telephone Company for leave to lay underground wires through 
Partick. Permission was refused, because they did not think it right for a 
private company to open up the public streets on behalf of what was 
а monopoly. They did not think the Company had апу claim for considera- 
tion. The Commissioners of Partick were supporting the application by 
the Corporation of Glasgow for licence in the Post Office area now served 
by the National Telephone Company. They were desirous that Partick 
should be included in the area. 

Mr. BALFOUR: Have you any 1eason to suppose that Glasgow could 
give a better service under the streets than the Telephone Company could 
do ?— Well, they have done everything they have undertaken better than 
the Telephone Company have done their work. 

Mr. ALEXANDER EDMISTON, carpenter and joiner, and Chief Magis- 
trate of Rutherglen, in answer to Mr. Salvesen, said he was Chief Mayis- 
trate of the burgh. He had not a telephonic connection because of the 
cost, which would he from £20 to £22, for which he did not think value 
would be given. There was a very strong dissatisfaction with the present 
service. Ata meeting of the Town Council in September it was unanimously 
agreed to ask the Glasgow Corporation to have the burgh included in the 
area to be served by their service. There was nothing of the nature of a 
binding contract on the part of the Corporation of Glasgow. 

Mr. ADAM К. RODGER, manager of the Scottish Temperance Insur- 
ance Company, and magistrate of the burgh of Rutherglen, said that the 
telephone service was so unsatisfactory that he used it as little as possible. 

Mr. DAVID WRIGHT LECKIE, Provost of Pollokshaws, and a partner 
of Thom and Cameron (Limited), merchants, Glasgow, said he sympathised 
with the complaints that had been made as to the telephone service. He 
believed that every public work in Pollokshaws would teke advantage of 
the telephone if the charge was reduced to five guineas. The Town Council 
were unanimous in supporting the Corporation of Giasgow. 

Mr. JOHN CAMPBELL, Town Clerk, Pollokshaws, said the population 
of the burgh was 12,000, and the annual rental £35,000. "The rate of 
£22. 10s. charged was almost prohibitory in a place like Pollokshaws, He 
concurred in the evidence of Provost Leckie. 

BAILIE MARR, house factor, Govan, and at present a magistrate of 
that burgh, said{the application of the Telephone Company to go under 
the streets and lay down a twin-wire system was still under consideration. 
The Commissioners were unanimoua in asking the Corporation of Glasgow 
to have Govan included in the telephone area. He considered that there 
would be no reason for cbarging a wayleave against the Corporation of 
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Glasgow, seeing that no differential rate was to be charged to the Govan 
subscribers. 

Mr. THOMAS M’MILLAN, grocer, magistrate of the burgh of Kinning 
Park, said he was not a subscriber to the telephone, but had used the call 
office in Kinning Park. He did not do so now, because he found it paid 
him better to take а car and go to Glasgow rather than stand and wait 
while getting telephone connection The charge for a telephone in Kinning 
Park was too high for а grocer. In order to test the efficiency of the 
service of the National Telephone Company as a fire alarm, the Commis- 
sioners caused a false alarm of fire to be raised. They endeavoured to 
telephone from the Burgh Buildings to the stables, and ultimately, after 
waiting fifteen minutes, had to send a police constable for the horse. A 
fire might have burned itself out before they arrived had they depended 
upon the public telephone. Thereupon the Commissioners employed the 
Telephone Company to put up a private wire to the stables. The Com- 
missioners had expressed themselves iu favour of the Corporation of 
Glasgow obtaining a telephone licence. 

Mr. Salvesen put in excerpts from the minutes of the Commissioners 
of Clydebank and Kirkintilloch in favour of the Corporation of Glasgow 
establishing a telephone exchange, including these two burghs. 

Mr. SAMUEL CHISHOLM, merchant and Senior Magistrate of Glasgow, 
said the narrative given by Councillor Alexander of what took place in the 
Town Council was correct. The first application for a telephune licence 
was made in 1895; but they were informed that in the meantime the 
application could not be dealt with. The objection urged against the 
application was that it would be inconvenient to the large number of 
possible subscribers outside «f the municipal area. In order to obviate 
that, when this inquiry was ordered the Corporation took steps to amend 
the application by including in the area all the burghs and parts of counties 
now included in the area served by the National Telephone Company. 
It was not only desirable, but indispensable, to obtain the consent of the 
outlying burghs in that area. That had been obtained. At a meeting of 
the special committee on September 21st it was resolved to apply to the 
Postmaster-General for a telephone licence to cover the whole area. That 
was unanimously confirmed by the Corporation at a special meeting on 
September 24th, and on the same day a formal application was sent to the 
Post mat ter- General. The considerations which they had in view in apply- 
ing for a licence to work the telephone was to remove and meet the com- 
plaints that were being made of the unsatisfactory nature of the system at 
present in operation, and the conviction that the Corporation was in a 
position to supply the community with a much better and cheaper service. 
The conviction was based on the opinion obtained from experts. It was 
compulsory under the Treasury minute to inaugurate the twin-wire 
system. He had not the least doubt that the Corporation would be able 
to supply a cheaper and better rate than the present one. It was highly 
inexpedieut that any private company should have the use of the street». 

Mr. SALVESEN : Have you found that the existence of the Telephone 
Company has interfered with the freedom of action of the Corporation! 
In connection with the proposed application of electric traction to the 
tramways they interfered, because they alleged that the current might 
interfere with their wires. 

Continuing, WITNESS said the Telephone Company had got no licence to 
carry wires over the streets. They had gradually arrogated the right to 
themselves. The position of matters was now this—the Company must 
either obtain permission to go under the streets or proceed to construct a 
twin-wire system overhead. In the licence which the Telephone Company 
obtained there was the express reservation that subeequent Postmasters- 
General might grant licences to competing companies. It would not be 
expedient to have a licence granted to a competing private company as 
against the Corporation, because he did not suppose it was possible the 
Corporation would get a licence to work a system themselves until they 
had satisfied the Postmaster-General that they were in a position to supply 
the whole city satisfactorily. That having been granted, he did not see 
any reason for giving a fresh licence to a private company. There would 
be advantages in competition, because it would stimulate each of the 
parties to do the very best they could in order to secure popular support, 
and make each endeavour to reduce the price as low as possible to secure 
that support. That would largely increase the изе of the telephone, and 
would also increase the royalties paid to the Post Office. The Corporation 
were willing that their licence should expire at the same period as the 
Telephone Company, and had expressed their willingness to hand over the 
system to the Postmaster-General at its constructional value. The Cor- 
poration had not the slightest desire to make any profit. Their only object 
was to serve the public. There was not the slightest intention to lay 
any burdeu on the rates, and he was quite satisfied it would be self- 
supporting. In the agreement between the National Telephone Company 
and the Post Office there was no protection to the public against over- 
charge, but he believed the Postmaster would be more likely to grant 
such : licence as the Corporation were applying for if inefficiency were 
proved. 

By Mr. ASHER: Can you give me the original estimates which were 
before you in 1895 1—No, I cannot give them. They were never before the 
Town Council. They were submitted by Mr. Stark, who was then con- 
vener of the committee, and neither he nor the expert by whom they 
were furnished wished to have his name disclosed. My own individual 
opinion is that they were furnished by an official of the Telephone Com- 
pany. 

When you changed your application for a licence had you detailed 
estimates before you of the cost within the extended area ?—The Com- 
mittee have not had detailed estimates submitted to them and approved 
of by them for the extended area. 

Why did you make a change in the rate from £5 per mile, aa it was in 
the original application, to £5 per user 1—From the assurance of the expert, 
who will be here. 

Continuing WITNESS said that the Committee had considered the 
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propriety of expending part of the funds of the Common Good outwith 
the city boundary. They had precedente in connection with the tram. 
waye, water and gas, and they had property at Shieldhall as Local 
Authority in connection with the importation of Canadian cattle, and 
they also had property at Dalmuir. If it were necessary an Act of Parlia- 
ment could be obtained conferring the uecessary power. 

If it is a question of an Act of Parliament being required, do you think 
the Government would have issued a Commission as a preliminary to the 
Bill in Parliament ? — I think it is quite likely. 

Have you ever heard of a Corporation entering into competition with a 
private company at the expense of the Common Good ?—I don't remember 
at the present moment, but the question does not apply in this case. The 
National Telephone Company are not like any other company. They are 
carrying on a business under the distinct reservation that a licence may be 
granted to any other body, and especially to & Corporation. 

You are all in favour of the Post Office taking over the telephone 
I would not like to tay all, but a very large majority of the members of 
the Town Council аге He thought that if the Corporation were granted a 
licence it would greatly facilitate the acquisition of the system by the 
Government. 

WITNESS, continuing: There was an application from the National 
Telephone Company for permission to put down double wires under the 
streets, and there was a conference between a committee and a deputation 
from the Telephone Company. In the correspondence which ensued, the 
directors offered to allow the whole of the execution of the work to be in 
the hands of the Corporation, all the work to be put down by the Corpora- 
tion, and at the expense of the Company. They also offered to pay the 
Corporation whatever might be adjusted as a reasonable payment for way- 
leave, and@hat at any future time the Corporation on giving due notice to 
the Company might pass а special resolution to rescind such undergrouud 
wayleave. 

Now, of course, the Company could not be expected to expend the large 
amount of £125,000, unless on some reasonable understanding that euch 
option would not be excercised in any undue or arbitrary manner. The 
Company could not have gone farther than that, to leave the matter 
virtually in the hands of the Corporation so far as the execution of the 
work and control is concerned ?—On the face of it, it seems во; but we 
believe it would not result in that being actually so. The application of 
the Company was refused. When making the refueal we had in view our 
own application for & licence, and along with that a great many other 
things contributed to lead us to come to tbat resolution. 

Assuming that а double circuit had been laid in the streets of Glasgow 
under the conditions offered by the Telephone Company, what possible 
prejudice could accrue to any human being as the result of that ! —In the 
first place, we would have done that which we had no right to do, and 
what would have been a reversal of our entire procedure in the history of 
the Corporation—handing over the patrimony of the city to & private 
company working for its own profit ; and, in the second place, if once this 
Company got possession of our streets, and we sought to exercise the 
power which they profess to reserve to us, Ї am satisfied that were we to 
exercise that right on the Company they would at once raise objections, 
апі there is no counsel in the world who would not be willing to take 
their fee in order to prosecute the Town Council for endeavouring to tum 
them out. 

Are you aware tbat arrangements have been made by the National 
Telephone Company with about 60 separate Corporations in England in 
which similar rights have been conceded? If that can be done in England, 
with safety to the interests of the Corporations, could that not be done in 
Glasgow 1—We do rot follow England. 

Just listen to the list London County Council, Liverpool, Manchester, 
Birmingham, Leeds, Sheffield, Belfast, Dublin, Dundee. Why should it 
be prejudicial to the interests of Glasgow to make arrangements with the 
Telephone Company similar to those which have been made between the 
Compauy and those various towns 1—1 believe it is prejudicial to those 
corporations to have those arrangementa, and I am satisfied that if Glasgow 
gets what it wants these other corporations will try to follow her example. 

By the COMMISSIONER: If the right is given to the Corporation they 
will, when lifting the streets for the purpose of layiog or repairing wires, 
always endeavour to have as many operations conducted at the same time 
as possible. But if they gave a private company a right to the street 
they must give the right also to have access to their works any time they 
chose, and that would be a great and frequent inconvenience. 

Mr. BALFOUR: Would the proposal that you should lay the wires, Ше. 
Telephone Company paying the cost, would that not have given you a 
complete safeguard for the adequacy of the laying and the security of the 
streets ?—Our experience is, allow a company such as that into the public 
streets, and you will not get rid of them very rapidly. The experience of 
the Corporation in connection with the Central Railway Company has been 
most disastrous. 

The COMMISSIONER : Why should the Corporation of Glasgow not 
assist in a public object by allowing them to improve the service which at 
present exists Were it the Government or the Corporation, then they 
might very gladly do it; but this is a company which would be simply 
earning a larger dividend were the Corporation to give them way · leave 
through our streets. : 

Even though it be for the public benefit that they should have this metallic 
circuit 1—16 must only be for a certain section of the public, of course. 

But, of course, it is only for а certain section of the public, I presume, 
that the Corporation wish to have a licence 1—I presume so. 

Dr. COLQUHOUN, solicitor and city treasurer, stated that he had been 
connected with the Telephone Committee from the beginning, and he 
corroborated the narrative already given by Bailie Chisholm. 18 
gave his name as one willing to bring another licenoee to Glasgow. 
At that time there was no question of the Corporation touching 
the matter. The Mutual Telephone Company of Manchester, whieh 
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held a licence for the whole country was approached with a view of 


getting a competitive system. Considerably over a thousand persons said 
they were willing to become subscribera to a new Exchange. 
time £20 was the charge by the National Telephone Company to sub- 
scribers. No sooner had it become known that there was to be opposition 
then the rate wa: reduced to £10. That reduction was successful iu doin 
away with the opposition. It was in terms of the Treasury minute of 1892 
that the Corporation appointed a committee, on whose recommendation 
the Corporation applied to the Postmaster-General for a licence. They 
anticipated, from the public speeches of Sir James Fergusson and Mr, 
Goschen that the Postmaster General would grant a licence in competition 
with the licences that were then in existence. At that time the conviction 
was growing up in the minds of the members of the Town Council that the 
National Telephone Company was pursuing a policy of buying up all oppo- 
nents, and was fast becoming a monopoly. The only way by which proper 
competition could be kept up was by getting licences into the hands of 
people who could not be bribed into surrendering. Corporations were 
practically the only people available who could have licences and were not 
amenable to & в. d. considerations. He was aware of a ca-e where the 
stipulation that the licence was not assignable had proved entirely inopera- 
tive. Licences being unassignable, what happened was that the National 
Telephone Company became the largest shareholders in these companies, 
and then, having got complete control of them, allowed them to go into 
liquidation. In that way the advantage which was intended to be created 
by means of these companies was destroyed, and the capital of the 
National Telephone Company loaded with the sum of £450,000, which was 
admitted by Mr. Forbes before the Select Committee to be an unproduc- 
tive asset. That was & sample of the way in which the large capital of 
four millions had been accumulated. For four years the application of the 
Corporation had been before the Postmaster-General, and they were 
staved aff. The matter was first to be inquired into by a Special Com- 
mittee. 'lhat committee sat and never reported, owing to the fact that 
Parliament was dissolved after the last sederunt at which evidence was 
taken. And now the Company prop.sed to ask permission from the Cor- 
poration to go under the streets ; aud the latest phase of the matter was 
the institution of this special inquiry. The efficiency of the telephone 
system had undergone various phases of improvement and worsement. 
Since the Commissioner commenced this inquiry his telephone had been 
considerably improved. He had no faith in permanent improvement во 
long as the Telephone Company were in possession of a monopoly. Sir 
James Fergusson himself admitted that it was inadequate and defective ; 
and that was a mild way of putting it. The fact was that until the end of 
last year or the beginning of this year no steps were taken to apply for the 
right to use the streets. He was determinedly opposed to the National 
Telephone Company getting any permiseion whatever to go under the streets. 
One of his reasons was that Parliament had given the Postmaster-General 
the right to go under the streets with the consent of the Corporation, 
but if the Corporation refused the  Postmaster-General had the 
right of a Court of Appeal. Parliament had not given the National Tele- 
phone Company or any other licencee the right to go under streets, but 
had left to the municipalities an absolute veto. If Parliament had thought 
it necessary to give underground facilities to a licencee, Parliament would 
have said во. As they knew, the National Telephone Company had applied 
to Parliament for power to go under streets of municipalities, and that 
application had to be withdrawn in consequence of the strenuous oppoai- 
tion it met with from 250 petitionere. He had a strong conviction, when- 
ever a business such as the telephone business became a matter of practical 
utility and of great use to the public, and whenever a business of that 
kind required to be carried on by means of the use of the public streets, 
and whenever these two considerations concurred with the business 
becoming a practical monopoly, the conduct of that business must be in 
the hands of the Imperial Government or of the municipality. These three 
elements concurred in the present instance. He saw no practical distinction 
in principle between the telephone business as it now had to be carried on and 
the business of water, gas, electricity and tram ways, and the Corporation had 
been entrusted by Parliament with the conduct of these enterprises. If the 
Corporation were to give a private company the right to use the streets 
they would simply be pestered with applications from other concerns of a 
similar kind. He had considered the question of raising means for this 
enterprise, and there would be no difficulty. There was no objection to the 
Common Good being made available in regard to any master that was for 
the benefit of the city, even thuugh the undertaking extended to adjoining 
areas. 
By Mr. DICKSON : If the Corporation of Glasgow were to establish an 
exchange he had no doubt they could get 5,000 or 6,000 more subscribers 
without taking a single one from the National Telephone Company. 

The inquiry was adjourned. 


FirtH Day, SATURDAY, OCTOBER 2хр. 


On Saturday the case for the Corporation was continued. 

Dr. COLQUHOUN, Treasurer of the city of Glasgow, was :urther cross- 
examined by Mr. Charles Scott Dickson. Witness said that he had been 
personally responsible for bringing the proposal before the Town Council 
that the telephone area for which they were applying for a licence should 
be extended. If the municipality were allowed to establish an exchange, 
he believed that every citizen in Glasgow would use it at some time or other, 
either by being а subscriber or an employee of a subscriber, or through the 
public call office. At present the number of subscribers was scandalously 
out of proportion to the population ; he seriously thought that the Cor- 
poration might have as many as 40,000 or 50,000. The populatiou of the 
area proposed to be served was close on a million. If the telephone service 
could be imperialised, and if the Post Office showed themselves as capable 
of carrying on the syatem as it could be done by management in localities, 
he would go ia heartily for the Post Office taking it up at once, but his 
belief in the Post Office was shaken from the fact that in Newcastle and 
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other places where the Post Office had exchanges, they had allowed them- 
selves to be outmancuvred by the National Telephone Company. 

At this stage the Telephone Company were allowed to interpose a witness. 

Mr. Р. HENRY VAUDERY, a solicitor in Manchester and member of 
the Manchester Corporation, examined by Mr. Scott Dickson, said that he 
had been reading the evidence given at the inquiry. It had greatly 
amused him He bad used the telephone for some years. Up till 1894 
the ordinary overhead system was in use in Manchester, but in that year 
an agreement, was come to between the Corporation and the Company, 
when the twin-wire system underground was introduced. The matter 
wos discussed in the Corporation a considerable time, and certain members 
of the Corporation objected to the Telephone Company using the streets. 
The telephone had wonderfully altered since the overhead system 
had been departed іг ип. Previous to that great difficulty was ex- 
perienced in speaking through the telephone. That was never ex- 
perienced now. 

Mr. ARTHUR AUSTIN BENNETT, examined by Mr. Salveien, said that 
he was а member of the Institute of Engineers, audſhe had held the position 
of electrical engineer to the States ef Guernsey. He was the author of a 
book on the Telephone Systems of the Continent of Europe." He had 
visited France, Belgium, Hollan?, Luxembourg, Switzerland, various parts 
of Germany, including Saxony and Berlin, Denmark, Sweden, and 
Norway. He bad managed very many exchange systems. He had made 
a special effort to provide efficient t: lephonic communication at rates which 
were lower than those which were charged in this country. The annual 
rate charged to subscribers in Norway was £2. 10s. per instrument. 
Witness explained that in Norway the telephone systems were generally in 
the hands of local companies who had their various rates and regulations. 
It was therefore impossible to lay down a general rule for the Norwegian 
telephones. In some instances the annual subscription of £3 or £4 
covered everything ; in other cases the subscribers were expected to pay 
for their own instruments. It would be necessary to g» through the whole 
lists before forming any judgment of what the rates were. But there were 
inclusive rates of from £3 to £4 per annum. Stockholm had a population 
of 255,000, and he was iuformed that there were 12,517 telephone sub- 
scribers in the city. Their licence from the Swedish Government covered 
а radius of 70 kilometres, which represented 434 English miles, во that the 
diameter was 87 English miles Including the suburbs there would be an 
additional 5,000 or 4,000 subscribers to the number he had already 
given. 

If Glasgow had the same number of subscribers to the telephone, how 
would it work out — There would be about 50,000 telephones in Glasgow, 
instead of the 5,000 or 6,000 they have at present. The Company iu 
question had paid 54 per cent. for 1896 and for many years previously. It 
had been the standard dividend, and they had been adding to reserve all 
the time. The Company was partly owned and managed by the Town 
Council of Coristiania. When he was last there he found that the single- 
wire system was being gradually changed to a metallic circuit. He had 
spoken over the wires in Christiania with very satisfactory results. The 
answer obtained from the exchange was generally prompt, and the hearing 
certainly good. In Trondjhem the system was practically entirely owned 
by the Corporatim. There were only 30,000 inhabitants, and there were 
800 subscribers. For a distance not exceeding a kilometre and a-half the 
charge was £5. бв. 74d. for the first instrument, £2. 138. 5d. for the next, 
and £1. 13s. Ad. for private houses. Subscribers required to sign an agree- 
ment for only six months, and when they changed their addresses they had 
to pay the cost ouly of the necessary labour. Exchanges were owned by 
the municipality at Amsterdam, Rotterdam and Arnhem. 

In your opinion does the rate charged at a place like Stockholm enable 
one to form a good idea of what it should be in Glasgow ?—Yes ; I have 
always regarded it in that light. Continuing, witness said he would expect 
that, other things being equal, the Stockholm people would work their 
system at a higher rate per instrument than it would cost the National 
Telephone Company in Glasgow. The instruments were much superior 
to those in use in Glasgow. In 1892 he prepared for the New Tele- 
phone Company an estimate for the construction of a system in 
various towna, iocluding Glasgow. It was for an underground system, 
and the cost for Glasgow was £22 per subscriber. "The cost of au 
underground system was less than any other, because one cable would 
carry many wires. If he were reque:ted to design or construct the best 
possible speaking telephone exchange regardless of cost, he would put 
a metallic circuit overhead. That was the practical way in which the 
National Telephone Company could perfect their system in Glasgow irre- 
spective of the municipality. Overhead cables of this description had 
been put in every where. The whole o: London was served with a metallic 
circuit carried overhead, and he believed also Cardiff. In Stockholm the 
system had first been converted into a metallic overhead system, and now 
into an underground one. He had prepared au estimate of the installation 
uf an adequate service in Glasgow. His estimate provided for (metallic 
circuits) 6,150 subscribers iu the city and suburbs, 200 subscribers' lines 
in outlying places in the telephone area, 50 call offices, 400 junction lines, 
153 junction lines to Glasgow Post Office, and 34 to outlying places - in 
all, 6,987. There would be provided with instruments and made ready 
for work 4,950 subscribers in the city and suburbs, 200 sub 
scribers in outlying places, and 50 call offices—in all, 5,200, 
leaving 1,210 square metallic circuits for the use of future sub- 
scribers. The revenue was estimated as follows :—5,200 instruments at 
a uniform charge over the Glasgow Post Office telephone area of £5. 5s. 
amounting in all to £27,300 ; the call office receipts would be £250, giving 
a net revenue of £27,550 ; the working expenses would be about £25,668. 
5s. 7d. leaving a balance available as an additional reserve fund, £1,881. 
14s. 5d. The estimate included lines to Kirkintilloch and Kilsyth, with 
an exchange, Bearaden and Milngavie, Clydebank and Duntocher, Busby 
and Eaglesham, Cambuslang and Shettleston. Each place would possess a 
switch-room and junction wires connecting them with the Central Exchange 
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in Glasgow. Altogether it would be a much more perfect system than the 
опе at present in use in Glasgow, and the total cost would be £97,835, 
after allowing 10 per cent., or £8,696 for contingencies. His scheme pro- 
vided for 195 operators in comparison with 161 employed by the National 
Telephone Campany, and the girl operators would be paid 158. per week, 
against 9з. 4d. paid by the Company. He was of opinion that the cost of 
the underground system was neces:arily less than the overhead system. 
Overhead wires required constant attention. They were subject 
to atmospheric disturbances, and consequently required far greater 
attention than underground wires, which were placed in a pipe or cover 
and were preserved from such influences. Every one of the competing 
licences had been bought up by the National Company or were obtained by 
them in some other way. In no case had the National Company been 
able—except by buying it up—-to run a competing system to death. There 
was an exception to this in the case of the Post Office, which had to yield 
to the National Telephone Company, but he believed that had only 
happened in the smaller towns. He was of opinion that competition in 
the telephone system was desirable. His experience taught him that with 
competition there was a very much higher circle of subscribers. А Muni- 
cipal Exchange would speedily become tbe larger one, and the sub- 
scribers would desert the National Company for the larger system. 
If the National Telephone Company wished to start an under- 
ground system in Glasgow they might do 80. Witness explained 
how the underground railways might be utilised for the purpose. 
Regarding the questiou of single or doubie wires, he thought that the 
infirmity of the single-wire system might be made too much of. It 
depended not so much upon the fact that two wires took the place of 
one as upon the disposition of the wires and the way in which they 
were treated. А competent telephone engineer could dispose the single- 
wire system in such a way as would give a very good service. That 
had been done, aud in such a way as to defeat a rival exchange 
constructed on the metallic-wire system, when that exchange was 
badly constructed or badly managed. He adinitted that in a town 
a good service was more easily given by the metallic circuit than 
by the single-wire system. Witne-s was next examined regarding the 
equipment of the telephone system in Glasgow. The Bell receivers 
in Glasgow—the Bell receiver was universally used—were of good con- 
struction, but the transmitter, known as the Blake transmitter, though 
very good in itself, was one which had done duty for a good many years. 
Better transmitters were produced about six or seven years ago, and they 
had in most telephonic administrations superseded the Blake. The inferior 
form of insulator which was used by the National Telephone Company in 
Glasgow was the cause of the overhearing of which subscribers so frequently 
complained. The great bulk of the cases of overhearing were due to leakage 
caused by bad insulation. But overhearing might also be produced by what 
was known as induction from wire to wire. This would produce overhearing 
when the wires were well insulated. Overhearing caused by induction 
might be observable in any weather in Glasgow ; but in wet weather it 
would certainly be produced by bad insulators. Another fault was bad 
joints. It was necessary to make joints in the telephone lines, and if these 
jointe were not soldered they sooner or later became loose, and the micro- 
phonic action caused by the wire touchiog the stay was reproduced in the 
loose joints. Augther fault might be that the screws to which the wires 
were attached in the switch-rooms were left loose, in which case micro- 
phonic contact might be caused. In a properly-managed system there 
ought to be a regular inspection of the screws at the terminals, Slackness 
in the serew constituted а serious defect. Every subscriber should be 
visited once à week. Regarding the frequency with which subscribers 
were told that the instrument was engaged, the witue s said that might 
be due to an insufficient number of junction lines between the different 
exchanges. When the operators used the word“ Engaged ” they did not, 
he apprehended, refer specifically to the person asked for, but frequently 
to the junction wire which it was necessary to use to get to the subscriber. 
He did not think the girls were negligent. His experience of telephone 
girls was that they were very attentive to their duties. The call wires in 
Glasgow were defective. 

This concluded the witness’s examination in chief, aud the Inquiry was 
adjourned. 


Sixta Day.—Monpbay, OCTOBER ATE. 


The case for the Corporation was continued. 

Mr. ARTHUR AUSTIN BENNETT was recalled and cross-examined 
by Mr. Ure. The difficulty of obtaining connection between subscribers 
pointed to some defect in the switchivg apparatus, or to some remissness 
in the management. То remedy the faults complained of by the sub- 
scribers in Glasgow he should overhaul the system entirely, and see that 
the wires were properly spaccd and drawn up, and that insulators were in 
proper order and clean. Generally he would put all overhead wires into 
the best possible condition, and he would devote very careful atten- 
tion to the apparatus in the switch-room, and especially with the switch 
table. If this were done he would have no difficulty in giving a vastly 
superior service to that which was eaid to exist in Glasgow at the present 
time. 

Cross-examined by Mr. ASHER: He was manager iu Scotland for the 
National Telephone Company from 1883 to 1890, and during that time he 
entirely reconstructed the system at Aberdeen. He did not agree with the 
statement that the climatie conditions in Stockholm were altogether 
different from those in the United Kingdum. In the event of the Cor- 
poration asking his advice he should recommend them to lay out their 
exchange for at least 20,000 to 25,000 subscribers. He did not know that 
the competition between the Government and the Company in Stockholm 
caused incunvenience, and from the support which both systems received 
he would doubt it very much. Putting the royalties and the inter- 
communication together that amounted in Stockholm to £8. 2а. 7d. per 
annum, but many subscribers would not require the cross wire. 
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Looking to the returns submitted to the Select Committee where the 
telephone is in the hands of the State, where they have all the facilities 
belonging to the State, can you say that the rates of the National Tele- 
phone Company are unreasonable i—Many are not mentioned, so that it is 
difficult to give an answer. The return was misleading for the purpose 
of comparison, because it included high rates and excluded low rates. 

By Mr. ASHER: The Mutual, in Manchester, gave a five-guinea rate. 
The subscribers numbered 1,549. Of these subscribers, 119 paid £5, 709 
paid £6, 20 paid £8, and 501 paid £10. As soon as the National Tele- 
phone Company obtained control, they raised the rate. The number of 
lines was 1,728. The figures in the accounts, brought up to October 51, 
1894, showed that the capital expenditure on Manchester and B.lton prior 
to that date was £60,870, which brought out an average cost per line of 
£35. 44, 11d , instead of the £14 mentioned in his estimates and certified 
by experts, Many expenses were incurred which were not contemplated. 
He was manager of the Mutual Company sv long as it had an independent 
existence. The system was not worked at a loss for the first two years, 
aud during that period the revenue was sufficient to provide interest, 
expenses and the other ordinary annual charges. Provision was made їп 
the accounts for a sinking fund for the reduction of capital, on the theory 
of the licence coming to an end in 1911. The cost of construction con- 
templated to provide for 5,200 subecribers was for the proposed Glasgow 
system £19. 4s. 7d. 

You have gone up £5 since your proposal of 1890 ?--In making the 
present estimate it was considered desirable to adopt the National Tele- 
phone Company's system as far as possible, and in the event of the Glasgow 
system being carried out, it is possible there may be a very large saving on 
several of the items. 

If for the Manchester first-class system £14 per subscriber was sufficient 
why does it require £19 now? - If I remember aright, the length of the 
subscriber's line in Manchester was a quarter of a mile, and in Glasgow 
considerably exceeds three-quarters of a mile. I don’t admit that the 
actual cost of the Mutual was £32 per subscriber. 

Was the plant of во flimsy and cheap a character that when the National 
took it over they sold it as old iron ?—They had an object to sell it so. I 
deny that it was flimsy and cheap. The National copied a great many 
thiogs from the Mutual. 

Is it the case that the wire was so flimsy that they could not use it i— 
The wire was exactly that which the National use themselves. If sold for 
an unreasonable sum, it was sold with some ulterior object, for the sake of 
being able to say that they had sold the Mutual Exchange for that sum. 
They would be able to say that. they had sold a competing company for ап 
old song. So long as the Mutual Company was managed by its own Direc- 
tors it was a most conspicuous success. In order to provide for development 
and the replacing of plant, he had in his eatimate for the Corporation 
allowed a sinking fuud of 5 per cent. Under the system which he thought 
the municipality should introduce it would cover the whole area of the 
town, but the Corporation would eave a great deal in way-leaves by utilis- 
ing their own properties. The Corporation system could be completed in 
two years, and as there were already between 4,000 and 5,000 people who 
had expressed their willingness to become subscribers no effort would be 
necessary to obtain business. 

Mr. Н. T. CEDERGREN, managing director aud chief technical adviser 
of the General Telephone Company, Stockholm, examined by Mr. Salvesen 
through an interpreter, said the Company was established in 1883. The 
capital was then £5,000, and had gradually increased to £50,000. The 
profits for the first year were 6,528 kronera, and in 1896 they were 
146,179 kronera. They divided 8 per cent. every уем. Their system was 
at first single wire, and they afterwards adopted a metallic circuit. They 
commenced to change the system in 1891, and it was completed in 1894, 
and that year there were 8,334 subscribers, Whether the double wires 
were overhead or underground had nothing to do with the efficiency of the 
telephone service. Iu 1894 they got pertaission tolay tbe wires underground 
on such conditions as the Company could accep*. It was not so expensive to 
keep up the underground wires as those overhead. There were now conduits 
in the streets sufficient for 50, COO subscribers. It хаз поё impos ible to have 
the double wires overhead, but when they could be placed underground it was 
better. The rates charged by the Company were lower now than at the outset. 
Up till 1889-90 they had the competition of the Bell Company, but it had 
only a few subscribers. The State started competition in 1890, and 
although the State had reduced the charges the number of subecribers 
continued to increase. At July lst the number was 17,175, and sivce then 
about 1,000 had been added. All who subscribed 100 kronera, of whom 
there were 4,500, had no limit in conversations. The limited subscribers 
could speak to the 100-kroner subscribers without the conversations being 
counted, but they were limited in the number of conversations with those 
who paid under that sum. It was clear that the small rates had attracted 
many to use the telephone who otherwise would not have done so. The 
wages for men were dearer in Glasgow than in S'ockholm, while the wages 
for girl operators were cheaper in Glasgow than in Stockholm. There was 
a connection between the Company's and the State telephones by means of 
junction lines at a cost of 114. for one conversation. The construction and 
working of a telephone would, he considered, be a little dearer here than 
iu Stockholm. They used the Ericsson instrument. 

Cross-examined by Mr. BALFOUR : The dividend of 8 per cent. was 
paid on the capital of £50,000. The total amount of capital employed was 
about £278,961. On the amount of £97,640 on loan they paid 44 and 5 
рег cent. They paid no interest on the other £125,000, and if they paid 
interest on all their funds the dividend would be 5 per cent. For the 
wires overhead there was no certain period fixed, but for underground 
wires the concession was till 1920 ; and the concession to go to the country 
was for 50 years, of which five had run. There was a decree or resolution 
which said that the Company had no right to lay telephones in the bigh- 
ways or on property belonging to the Crown. 

The inquiry was then adjourned. 
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CORRESPONDENCE. 
— 
THE ALBERT SMITH DYNAMO. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: In view of the general misapprehension which seems 
to exist as to the exact nature of my recent improvements in 
dynamo design, described in your issue of Aug. 27th, and 
which misapprehension is largely due to the lack of detailed 
description in the original article, I offer you the supple- 
mental sketches and description herewith for publication in 
your journal. 

In these sketches and description a direct comparison as to 
structure is made between a well known existing type of 
dynamo and the new construction which I claim as my 
invention, showing also how any ordinary dynamo auto- 
matically tends to establish the relationship between its field 
coils and armature windings, which my invention is especially 
designed to secure. 

In l'ig. 1 is shown а developed view of a two-pole dynamo 
embodying my improvements. The field-magnets aa have on 
one side of the neutral lines bb a single large pole or polar 
area N and S, and on the other side of lines bb four plural 
poles n’, n°, п", nf and sl, s?, s3, st respectively, between which 
are formed coil-winding spaces, through which turns 1, 2,3 
and 4, representing each a section of the field-magnetising 
coil, are wound. 

Referring now to Fig. 2, which is a developed view of a two- 
pole dynamo of the Manchester type, if the armature is moved 
in the direction shown by arrow g, and the machine is lightly 


Fia. 1. 


loaded, and its armature magnetomotive force is consequently 
weak, then the field coils represented by turns] 1, 2, 3 aud 4 
generate an almost perfectly symmetrical field, as represented 
by dotted lines се. The neutral point is then midway between 
the pole-pieces, as represented by dotted lines dd, and the 
brushes must be placed at these points to secure sparkless 
commutation. When the machine is fully loaded the brushes 
must be moved forward to correspond with the lines 0 0, 
which are the neutral lines at full load. It will be seen 
that when the brushes are placed in their ultimate posi- 
tion the same relation exists between the new or ultimate 
neutral lines bb, and the field coils, that exists in Fig. 1, 
thatis to say, the magnetising coils are entirely back of the 
neutral lines bb. The difference between the two structures is 
that while in Fig. 2 the brush is moved forward to place the field- 
coil back of the neutral line, in Fig. 1 the field-coil is placed per- 
manently back of the neutral line, this being made possible by 
a peculiar design of magnet. When tho armature is fully 
loaded its magnetomotive force, represented by endless dotted 
lines ее (Fig. 2), is very powerful, and in spite of a large air- 
gap between the armature and pole-pieces, and the use of 
divided pole pieces, as sometimes used in the Manchester 
type, it tends strongly to distort the field magnetism in a 
forward direction, thus causing the magnetism to leak across 
the magnetising coils, as shown by small arrows il, i, i3, it, 
thus forcing a portion of the field to flow into the armature 
through an air path of very great reluctance, while another 
portion leaks directly across without entering the armature. 

It is obvious that if a good leakage path is provided for the 
inevitable leakage flux represented by arrows il, 72, 13, it, and 
if the coil sections represented by turns 1, 2, 8, and 4 be wound 


as close to the armature as possible, then the entire flux will 
pass directly into the armature, and no leakage from pole to 
pole can occur. 

Referring now to Fig. 1, th» plural poles nn and ss are 
situated between the coil sections 1, 2, 3 and 4, and form a 
leakage path for the inevitable leakage flux, thus insuring the 
result that external leakage from pole to pole is entirely 
prevented, and that а path of low reluctance is provided for 
the inevitable leakage flux. 

Referring now to Fig. 2, it will be seen that the armature 
magnetomotive forces e e act directly across the pole.pieces NS; 
they have therefore a path of comparatively low reluctance, and 
are correspondingly powerful to produce field distortion. 

Iu Fig. 1 the magnetomotive force ee are by the peculiar 
position of the field coils forced to act through a long external 
air path of very great reluctance, they are therefore cor- 
respondingly weak, and tend but slightly to distort the field 
magnetism. Another important difference is that in Fig. 1 
the armature magnetomotive forces ee interlink with both 
field coils, while in Fig. 2 they iuterlink with but one field coil. 
It is obvious that the method of Fig. 1 gives greater controlling 
power over the armature magnetomotive forces than that of 
Fig. 2. In Fig. 2 the arrows j j show the path of the arma- 
ture magnetomotive forces when the machine is overloaded, 
and the armature magnetomotive forces become so strong as 
to be beyond the control of the field coils. Under these con- 
ditions the machine becomes practically inoperative, as spark- 
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less commutation is impossible. It is obvious that in Fig. 1 this 
cross-induction cannot occur, no matter how great may be the 
armature current ; this feature makes it possible to put a heavy 
temporary overload on the machine when necessary. 

In the ordinary machine the direct action of the armature 
magnetomotive forces tends to increase the magnetic field by 
adding its flux to that produced by the field coils, thus tending 
to over-compound the machine. The indirect action of the 
armature magnetomotive forces, however, tends to force the 
entire flux through an air path. and thus to weaken the fields, 
as well as to cause an unbalancing of the front and back 
armature turns in favour of the back turns, dae to the 
forward shifting of the brushes, and since the indirect 
action is very much greater than the direct action, no 
compounding action can be realised from the armature 
magnetomotive forces. In Fig.1, however, only the direct or 
compounding action of the armature magnetomotive forces 
takes place, the machine will, therefore, over-compound with 
increasing load. If over-compounding is not desired, it is 
only necessary to unbalance the front and back armature turns 
in favour of the back turns; this can be done by shortening the 
front ends of large poles NS so that they will cover a lesser 
armature area than the combined plural poles; this is obviously 
equivalent to shifting the brushes forward. A small amount 
of over or under-compounding can, however, be obtained by 
moving the brushes through a small angular distance to one 
side or the other, a backward movement producing over- 
compounding, while a forward movement produces under- 
compounding. It is obvious that since the air gap is quite 
small, only slight unbalancing between the front and back 
turns is necessary to produce a proportionately great effect. 
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As my method of commutation has been confounded with 
that used in the Thomson-Ryan machine, I desire to point 
out the radical difference between the two methods. In the 
Thomson-Ryan dynamo a special commutating pole with a 
series winding is used, as in my system. The coil is, how- 
ever, commutated directly under the pole, and cuts or inter- 
cepts its field at the moment that its segment leaves the 
brush, and therefore the E.M.F. due to self-induction 
in the coil at the moment its segment leaves the brush is 
counteracted or balanced by an opposing E.M.F., due to 
cutting the field of the commutating pole. The method is, 
therefore, identical with that shown in Fig. 2, and which is 
used in all ordinary dynamos, though the means are different, 
and far superior to that shown in Fig. 2 and used in all 
ordinary dynamos. These special commutating poles have 
been known in the United States, and therefore avail. 
able to dynamo designers for more than 18 years, and 
have often been tried on ordinary dynamos, but have always 
failed, because field distortion could not be controlled. 
They are, however, entirely successful in the Thomson-Ryan 
machine, because in this machine there is no field distortion. 
The objectionstoall methods of dynamic or translation induction 
commutation, such as used in the Thomson-Ryan and all 
ordinary dynamos is, that wasteful carbon brushes must be 
used, especially with toothed armatures, and the armature 
speed must remain constant, otherwise sparking takes place. 

Referring to Fig. 1, the coils m т surrounding the comm п. 
tating poles generate the commutating fields p p, which have 
the direction shown by arrows //, and surround any of the 
armature coils which may happen to be in the commutating 
positions, as coils hh. At the moment when the segment 
of a coil leaves the brush, and while its current is 
increasing from zero to its maximum value, the coil 
` tends to set up a local magnetic field as shown by 
arrows kk. Now, the setting up of this field produces self- 
induction, and causes sparking. Since, however, the fields 
рр already exist, and have a contrary direction to arrows k k, it 
is obvious that no self-induction can possibly take place. It is, 
then, only necessary to insure that the fields pp shall at all 
times be at least equal in strength to those which the armature 
coils tend to set up. This result is obtained by placing on each 
commutating pole the same number of ampere-turns as are 
contained in an armature coil, and placing them in series 
with the armature, thus maintaining a constant balance at all 
loads between the fields p p and those which the armature coils 
tend to set up. 

It is obvious that this method is entirely independent of the 
armature speed. The motor or dyname may, therefore, run at 
either constant or varying speed without effecting the com- 
mutation. The generic difference between this method and 
that used in the Thomson-Ryan and all ordinary dynamos is, 
that whereas with the ordinary method self-induction is 
allowed to take place, and is then counteracted or neutralised ; 
with my method the self-induction is entirely prevented by 
anticipating it with a prior and constantly-existing magnetic 
field of equal or superior strength and contrary direction to 
that which the armature coils tend to set up at the moment 
of commutation. With this method metal brushes can be 
used with entire success, thus enabling the use of lighter 
commutators, and preventing the waste incidental to the use of 
carbon brushes. 

The commercial advantages promised by this system are: 
that but one-tenth of the field magnetising energy is required 
and but one-tenth of the field-wire, there is no magnetic 
leakage from pole to pole, there are no joints in the magnetic 
circuit, the field magnet system is greatly reduced in weight 
(weighing only about as much as the armature, instead of 
three to six times as much, as is now the case), the neutral 


point is constant, copper brushes can be used, perfect regula-. 


tion is possible without the use of series or compounding 
coils, more copper can be placed on the armature, &c., thus 
Insuring an output per unit of weight at least three times as 
great, at the same speed, and with the same heating, as is now 
obtained from ordinary machines. 

ALRERT W. SMITH, 


58, Grafton Street, London, W. October 4, 1897. 


CAPACITY OF LONG CABLES. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sms: In reply to Mr. Dearlove's article (see The Electrician, 
Sept. 3, 1897, p. 601) on the subject of the correction of the 
Gott I.C. test on very long cables, I beg to submit a few 
results I obtained some years ago when engaged in experi- 
ments on the Muirhead method. From these it will be seen 
that the corrected values vary very widely with the “ earthing 
period," whilst those arrived at by calculation are much more 
consistent. 

The correction I advocate is merely for the cable leakage, 
and does not apply to that of the balancing condensers, nor 
must it be used unless the insulation of the latter is much 
higher than that of the line (per microfarad). This is shown 
by the cases Mr. Dearlove quotes, in the former of which the 
two methods agree closely, whilst in the second he has made 
the insulation per microfarad the same on cable and con- 
densers—a condition under which no !eakage correction 
should have been applied at all. Its utility is, as he says, 
thus limited; but, in dealing with very long cables it is the 
eable leakage error that is, as а rule, by far the largest of 
those present, and the lower the D.R. of the line the more 
perplexing becomes the variation in the results of the Muir- 
head method of correction. 


Cable No. I.—Absolute D. R. 0420 at 5. 


Muirhead correction. log K 


Time of charge. LUN. А True LC 
Earthing. | Corrd. I. C. correction. 

seconds. вес ф ф ф 
10 5 Useless 652:5 as 
10 10 638:8 25 - 
10 15 638:8 6627 
10 30 654 "m 6 
15 10 Useless 6554 
15 15 Useless iss 
15 30 6672 es 

Cable No. II. Absolute D. Н. 1:40 at 5'. 

10 7 580 5901 
10 10 . 684 E А 
10 15 585 s about 
15 7 572˙5 592˙2 598:0 
15 10 579'5 бз x 
15 15 582 S 

30 to 45 10 to 30 Useless. 5926 

Cable No. III. Absolute D.R. 59 at 5'. 

10 19 713˙2 719:86 | 
10 15 718:7 "T 
10 30 721:8 eas ‘in 
15 10 722 722:5 7248 
15 15 724-4 TT " 
15 50 726% ©з 
50 10 1185 723571 
50 20 722˙8 ^ 


Standard 146`48ф with a D.R. of 200 in all three cases. 


The value of the D.R. to be used in the formula is its 
amount after full absorption, which is reached with sufficient 
approximation after five minutes in most cases.— Yours, &c., 


Bombay, Sept. 18, 1897. J. ELTON Youne. 


THE CLARK CELL. 
TO THE EDITORS OF THE ELECTRICIAN. 

Sms: Your correspondent, ‘‘ C/E,” in current issue, is to be 
congratulated upon the correctness of his assumption that 
Prof. Callendar’s Paper at Montreal, together with the 
discussion thereon, would be of interest to the Crompton 
Laboratory. It could not very well be otherwise, seeing that 
out of the twenty million Board of Trade units sold by 
direct-current stations in the United Kingdom during the 
past year, some 75 per cent., or fifteen millions, roughly 
speaking, are dependent for their accurate measurement upon 
the Clark Cell, in conjunction with the Crompton potentio- 
meter. 

These figures have considerable meaning for engineers, 
whatever they may have for others, and as the remaining five 
millions, in all probability, are dependent upon the Clark Cell 
in conjunction with other apparatus, upon the face of it, with 
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any modification or alteration of that standard, the interests 
of central station engineers will have to be reckoned. 

No mention was made, in the article criticised by your cor- 
respondent, of the Crompton instrument, but as it is specifi- 
cally mentioned by him it might be stated that its popularity 
amongst engineers is not due so much to the association with 
it of the Clark Cell, or yet the secondary cells with which it is 
run, but mainly on account of its accuracy, simplicity and its 
being direct reading, having no constants or corrections for 
temperature, &c. It is matter for note that the secondary 
cell is a fairly accurate standard of E. M. F., a fact but very 
little known. A cell of small capacity when relieved of its 
initial voltage and placed in series with 100 to 200 ohms 
only drops 5 per cent. during a run of 600 to 800 hours. As 
for the use of the Daniell cell advocated by C/E, its day is 
over; no self-respecting engineer would dream of using it. It 
is perfectly true this cell is, or was, used with the early forms 
of potentiometers for & particular purpose ; but the Crompton 
instrument is designed for universal, rather than any particular, 
use, and for it these, cells are totally unsuited. ` 

As C/E states, the Board of Trade form of Clark Cell has 
many faults, but the Muirhead has but one when in practical 
use, that the writer is aware of, and that it shares in common 
with the first-mentioned, though to a lesser degree, it is the 
liability to dry up when kept at high temperature for any 
length of time. This is the context which your correspondent 
somewhat disingenuously ignores when commenting upon the 
expression ‘‘ deficient in staying-power.’’ 

The Board of Trade cell is the Muirhead cell in the sense 
that it is composed of the same elements and salts; but the 
latter essentially differs in construction if only on account of 
the very much smaller bulk of mercury used, which fact 
renders it portable, while the other is not. 

Exception is taken to this cell being termed a Standard." 
It. was so known before the Electricity Department of the 
Board of Trade was even dreamed of, much less saw daylight, 
and took it under its wing, thereby making it as much а 
commercial standard of E.M.F. as a two-foot rule is that of 
length. Neither are ‘ standards in the pedantically correct 
sense of the term, but both are recognised measures in their 
respective spheres. The Clark Cell, or some such cell, is 
likely to be the only practical commercial standard for engineers 
unless the Board of Trade purpose supplying volts in 6in. 
lengths, in which case will they be as equally liable to altera- 
tion with time, &c., as the standardI(?) ohm? 

Whether the admixture of brains“ as a constituent part 
of the Clark Cell would improve its working qualities is 
doubtful, as they might remedy the defect already mentioned. 
But after the expenditure of close upon £20 or £80 at 
the hands of an assistant, who could not be described in 
his worst moments as deficient in brain element, attempts 
at constructing Clark Standards to Board of Trade prescription 
were abandoned so far as Crompton and Co. were concerned— 
it came cheaper to buy them. This recorded failure is not an 
isolated one. Prof. Ayrton in а recent publication accuses 
cells so constructed of falling in value, whilst a communication 
emanating from Cambridge shows them аз rising in value. 
Surely in these instances C/E does not question the brains ” ? 
Far more likely is it that in the prescription in question we 
have the result of too many cooks spoiling the broth, and also 
as many things are spoiled by too much handling or coddling, 
so it is conceivable that the amount of washing, filtering, and 
other manipulation prescribed has a deleterious effect. 

The internal resistance of the Clark Cell may vary from 
50 or 60 ohms to 15,000, dependent upon treatment. If 
allowed to do work the internal resistance remains normal— 
i.e., low; if nursed and shielded and treated generally, as no 
cell, primary or secondary, this side df the millenium ever 
should be treated, then it goes up by leaps and bounds. Аз 
bearing upon this point, and accentuating а moral upon 
dallying with new standards, a recent case may be mentioned. 
The standardising plant of a provincial station travelled to 
‚апа fro three times under the curse of а supposed loose con- 
nection which could not be located. The third time attention 
was directed to the Standard Cells they were neither Muirhead 
nor Board of Trade form. It was found that whilst their 
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values had remained constant, the internal resistance had gone 
up to 20,000 ohms; and these cells had to be used with a 
D'Arsonval Galvanometer of comparatively low resistance and 
sensibility. It is satisfactory to know they are replaced by 
Muirheads, and whilst they do not exactly turn their terminals 
up to the daisies, they elevate them upon a shelf out of harm’s 
way. 

With reference to the figures given of the Hibbert Cells, 
they were carried out with great care, and taken at intervals 
of 24 hours, during which the temperature only varied 1°С., 
so that what lag there was might fairly be said to keep pace 
therewith; besides, the Standard Cell was a Muirhead, with 
regard to which there is no information as to lag. Whether 
the temperature was known to sth of a degree is immaterial, 
whether the Clark Cell gave its value in absolute Board of 
Trade volts is immaterial. What is material апа of interest 
is that the 10 cells enumerated, when compared with 
one of their number, should give values so constant and close 
to each other, be the Standard value or lag what it may. 
This alone (if the Clark Cell is to go, with the Cadmium Cell 
as pacemaker) gives the Hibbert Cell proved claim for con- 
sideration. As for being on with the new,” some would be 
so before proof of worthiness, so incurring the combined pros- 
pects of ** Breach,” followed by a probable ‘‘ decree absolute." 
On that account a word of warning was necessary, not, as 
already stated, from any spirit of antagonism, for I yield to 
none, not even C/E, in the appreciation of Prof. Callendar's 
effort to create an ideal cell, but to draw attention to practical 
requirements.— Yours, &c., | W. C. FisHER. 


Ealing, W., Oct. 5, 1897. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London : — 

SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
“ТИЕ BLECTRICIAN" ELECTRICAL TRADES' DIRECTORY AND HAND- 
BOOK can still be had. Price 7s. 6d.; post free, 8s. 34 ; abroad, 9s. 
About 1, 300 pages. 1898 Edition in preparation, and will be published 
end of January next. 

„RHE POTENTIOMETER AND ITS ÀADJUNCTS": A Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Now ready. 
Price 68., post free; abroad, 6s. 6d. Digest post free. 

“© LOCALISATION OF FaAurTS IN ELEOTBIO Licnt MarNs."—By F. C. 
Raphael. Price 5s., post free; abroad, бв. 6d. Now rcady. Prospectus 
on application. | 

‘ SUBMARINE CABLE-LAYING AND REkPArRING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 128. 6d. Now ready. 

“THB ALTEBNATB CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., E. R. S. The New Edition is now ready. Price 
12s. 6d., post free. Vol. II., p rice 128. 6d. post free, is also ready. 

THE Акт OF ELECTROLYTIO SEPARATION oF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

* THE INCANDESCENT LAMP AND 1T8 MANUFACTURE. "— This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 

‘ ELECTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 

“PRACTICAL Notes FOR ELECTRICAL STupENTs.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

% ELROrRIO LAMPS AND ELEOTRIO LIGHTING,” ise: J. A. Fleming 
M. A., D. So., F. R. S., is now ready. The book is handsomely bound, an 
full of original illustrations, designs, initials, &c. Price 7s. 6d., post free, 

“Motive POWEB AND GEARING FOR ELECTRICAL MAOHINERY."—By 
E. Tremlett Carter, C. E., M. I. E. E. Now ready. Price 12s. 6d., post 
free; abroad, 13s. 6d. Prospectus post free. 

LABORATORY NOTES AND Forms.—With the above title we have ready a 
set of 40 Elmentary and Advanced Exercises for use in Electrical Engi- 
neering classes. New Edition now ready. These have been prepared by 
Dr. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. €d. per 
dozen net ; in sets of any three, 1s. net ; or the set of 5 
(or Advanced) Exercises can be obtained, price 58. (d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 128. 6d. net. Strong portfolios can be had, price 1s. each. 
A full prospectus sent post free 
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4% ELROrRIO Motive POWER."—AÀ new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respeoting 
the application of electric спе о mining and general power transmission 
purposes, in which the author had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d., 


post free ; abroad, 11s. 


‘“ ELECTRICAL ENGINEERING Бокии," a pocket-book, by Messrs. W. 
Geipel and Н. M. Kilgour, is now ready ; price 7s. 6d. ; by post, 7s. 9d. ; 
abroad, 88. A fine large paper edition with wide margins can be supplied, 
price 12s. 6d. ; post free, 138. ; abroad, 13s. 6d. 


“Tur Work or HzRTz."—By Dr. O. J. Lodge, with many original 
illustrations. Price 2s. 6d. net. 


‘Tag Steam ENGINE INDICATOR AND INDICATrOR DraGRAMB,."—Ed.ted 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 


„DRUM ARMATURES AND COMMUTATORS," by Mr. F. Marten Weymouth, 
also ready. Price 75. 6d. ; abroad, 88. Prospectus on application. 


“Tug MANUFACTURE OF Exectric Lieur CaRBONS." — A Practical 
Guide to the establishment o a Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 


“Taer ELEOTRIO Авс.”—Ву Mrs. Ayrton. In the Press. 


„% ELROrRIOAL. TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young. In the Press. 


‘Tie BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH, 1596-97." 
A valuable, up-to-date compilation, will be ready early in October. See 
advertisement elsewhere. 


% ARMATURE WINDINGS oF ELEOTRIO MaoHINZES."—By Н. F. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 308., post free. 


“Тһе Electrician" Electrical Trades’ Directory and Hand- 
book.—The Publisher of this well-known Blue-Book for the 
electrical trades desires to contradict а rumour which he learns is 
in circulation that the issue of this work is to be discontinued. 
From an advertisement elsewhere it will be seen that а reward of 
£10 is offered to anyone furnishing information which will lead to 
the conviction of those guilty of circulating this false and malicious 
report. The Directory and Handbook for 1898 is already in course of 
preparation, and the work will, as usual, be published at the end 
of January. Many new features of interest to the profession will 
be introduced 


Tenders Invited.—The Directors of the Great Western Railway 
Company require tenders for the supply of certain stores from 
Dec. 1st. next to Nov. 30, 1898. A list of the requirementa will be 
found in an advertisement on another page, and tenders must be 
sent in to Mr. G. K. Mills, Secretary, Paddington Station, London, 
not later than Monday the 25th inst. 


— By command of the Postmaster-General, tenders will be 
received until 10 a.m. on Monday, Oct. 25th, for the supply 
of red fir telegraph poles, and for creosoting the poles. Particulais 
as to places of delivery, &c., will be found in an advertisement 
on another page, and forms of tender, containing all particulars, 
may be had on application to Mr. Chas. C. Stuart, Controller of 
Stores, General Post Office, E.C. 


The Harrogate Corporation require tenders for the 
supply and erection of plant at their electricity works, consisting of 
(1) boiler, fittings, and accessories; (2) engine, steam pipes and 
accessories ; (3) alternator, exciter, and accessories. Detailed par- 
ticulars of the requirements will be found in our advertisement 
columns, and specifications can be obtained at the electrical engi- 
neer’s office, Montpelier-gardens, Harrogate. Tenders have to be 
sent in to the Town Clerk, Municipal Offices, Harrogate, before 
12 o'clock noon of Oct. 25. Mr. Geo. Wilkinson is borough elec- 
trical engineer. 


The Shoreditch (London) Vestry invite tenders for the 
supply and erection of additional engines and high-tension con- 
tinuous-current generators with an extension of the existing switch- 

Some further particulars appear in our advertisement 
columns, and specifications and forms of tender can be obtained at 
the offices of the engineers (Messrs. Kincaid, Waller and Manville), 
29, Great George-street, Westminster. Tenders much reach the 
vestry clerk (Dr. H. Mansfield Robinson), Vestry Hall, Old-street, 
Е.С., by noon of Tuesday, Nov. 2. 


The Directors of the Lancashire and Yorkshire Rail- 
way invite tenders for the supply of the Company’s ordinary 
requirements for the twelve months ending Oct. 31, 1898. Tenders 
to Mr. C. W. Bayley, secretary, Hunt’s Bank, Manchester, by 
10 a.m. Oct. 11. 


——-— The Corporation of the City of Kingston-upon-Hull 
require tenders for the electrical equipment of their tramways, 
to the extent of about nine miles double track and half-mile single 
kiss E aem to the Town Clerk, Town Hall, Hull, before noon 
of Nov. б. 


Tenders Invited.—The Glasgow Corporation invite tenders for 
the electrical equipment of the Springburn and Mitchell-street 
route of the Corporation tramways. Tenders to the Town Clerk 
(Sir J. D. Marwick), City Chambers, Glasgow, by 10 a.m. Oct. 20. 


———— The Corporation of Southampton invite tenders 
for the supply and erection of (a) engines and alternators, motor 
alternator, rectifiers, high-tension switchboards ; (b) engines and 
continuous-current generators, balancing and volt-raising trans- 
formers, low-tension switchboards ; and (c) battery of accumulators 
and accessories. Tenders to the town clerk (Mr. George B. 
Nalder), Municipal Offices, Southampton, by 2 p.m. Oct. 18. 


The Aberdeen Town Council invite tenders for wiring 
the new Municipal workshops in King-street. Specifications from, 
and tenders to, the city Electrical Engineer by 12th inst. 


— ———— Tenders are invited for the utilisation of water 
from the Periyár Lake (India) for purposes other than irriga- 
tion. Further information may be obtained on application to 
the Chief Engineer for Irrigation, Madras, to whom tenders must 
be sent by July 1, 1898. 


Е The Council of the Municipality of Ipswich (Queens. 
land) invite tenders for the supply and erection of electric light 
plant and machinery. Specifications, &o., from Mesars. Gordon and 
Gotch, 15, St. Bride-street, Ludgate Circus, E.C. Tenders to 
town clerk (Mr. Albion Hayne), Council Chambers, Ipswich, 
Queensland, by Nov. 15. 


The District Board of Belize, British Hondurss, invite 
tenders for the electric lighting of the town. Particulars can be 
obtained of Mr. A. R. M. Simkins, M. I. E. E., care of Mr. F. Otto, 
Tower Chambers, Moorgate-street, E.C. "Tenders to Mr. Simkins 
by 20th inst. 


— — — The municipal authorities of Utrera invite tenders for 
the concession for the electrio lighting of the town. Tenders to 
El Secretario del Ayuntamiento de Utrera (Seville), Spain, by the 
16th inst. 


— ——— Tenders are invited until the 13th inst. by the muni 
cipal authorities of Onda for the concession for the electric lighting 
of the town for seven years. Tenders to El Secretario del Ayun- 
tamiento de Onda (Castellon), Spain. 


Tenders are required by the Prefectural authorities of 
the Seine for an electric lighting installation in the new barracks in 
course of erection in the Rue Jean J чы ar Rousseau, Paris. 
Tenders to M. le Prefet de la Seine Tribunal de Commerce, Paris, 
by the 23rd inst. 


Tenders Accepted.—The Kingston-on-Thames Town Council 
have accepted the tender of Mr. J. H. Jarvis for the extension of 
the electricity station buildings at £2,057. 


————— The Leeds Town Council have accepted the tender of 
Mr. T. Harding Churton for providing an electric light installation 
for the Kirkgate Market at £1,325. The plant consists of two 
30 B. II. P. gas engines, two dynamos, and 40 inclosed arc lamps. 


— The Chelsea Electricity Supply Company have accepted 
the tender of Messrs. Collis and Co. for the erection of a sub. 
station at Slaidburn-street, Chelsea, at £1,267. 


——— The Cheltenham Town Council have accepted the 
tender of Messrs. Hardy and Padmore (Limited) for the supply of 
incandescent electric lamp pillars at £3. 3s. each. The tender of 
Messrs. Kórting Bros. has been accepted for the supply and erec- 
tion of condensers, pipes and water cooling apparatus at the ele:- 
tricity station at £1,200. 


Tenders Received.—It was necessary to twice advertise for 
tenders for wiring the Technical Institute at West Ham, and the 
Technical Instruction Committee, to whom the tenders have no* 
been submitted, are considering about 20 offers ranging from £1,210 
to £5,000, with alternative tenders ranging from £3,300 to £1,399. 
The lowest tender is from the National Free Wiring Company. 


Sales by Auction.—Messrs. Wheatley Kirk, Price and Goulty 
give notice that they have received instructions from the trustee ш 
Paterson and Cooper to sell by public auction on Tuesday the 19th 
and Wednesday the 20th inst., the entire contents of the extensive 
works premises at Pownall-road, Dalston, London, N.E. Some 
preliminary particulars of the machines, plant, apperatus, instru 
ments, Ko., which will be disposed of at this sale will be found 
set out in an advertisdment elsewhere, and catalogues will shortly 
be obtainable from the trustee (Mr. Edward C. Moore), 3, Crosby- 
square, E.C., or of the auctioneers, 49, Queen Victoria-street, 
London, E.C., and Albert-square, Manchester. The premises, &c., 
may be viewed day preceding and mornings of sale, which is 
announced to take place each day at 10 for 10.30 a.m. prompt. 


Particulars are given in an advertisement on another 
page of the sale on Monday, Tuesday and Wednesday, Oct. 
25, 96 and 27, at Middelburg, Holland, of the incandescent lamp 
works in that town, consisting of the premises with their entire cul 
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tents, which include engines and boilers, dynamos, accumulators, 
pumps, instruments, apparatus, and all requirements for incandes- 
cent lamp manufacture. Catalogues can be obtained free on appli- 
cation, and attention is called to the favourable position of the 
чае for the manufacture of goods for the British and continental 
markets. 


For Disposal.—Particulars are given in an advertise- 
ment elsewhere of an electrical engineering and lighting 
business for disposal, of which full particulars can be 
obtained of Messrs. Snowball and Co., Side, Newoastle- 
on-Tyne. 

Appointments.—Mr. F. R. Talbot, B.Sc., A. R.C.S., 
has been appointed lecturer in the physics department of 
the Plymouth Municipal Science, Art and Technical 
Schools, and Mr. E. G. Okell (assistant engineer to the 
electricity department of the Town Council) teacher for 
the electrical engineering class. 


Appointments Vacant.—A switch-room attendant is 
required by the electricity department of the Vestry of 
St. Mary, Islington (London). Particulars of the duties 
will be found in an advertisement elsewhere, and appli- 
cations must be sent in by noon of Tuesday, the 
12th inst. 

———— Two first-class engineers are required by the 
County of London and Brush Provincial Electric Lighting 
Company, with practical and theoretical training. Some 
particulars are given elsewhere in an advertisement. 


— — An instructor in electrical engineering and 
telegraphy is required for the Ceylon Technical College. 
Salary Rs. 4,200 perannum. Applications will be received 
by the Crown Agent for the Colonies, Downing- 
street, S. W., up to Oct. 13. 

Business Notices.—Mr. W. C. C. Hawtayne, of 20, Bucklers- 
bury, E.C., notifies his removal to more convenient offices in the 
same building. 

—————- Messrs. А. Reyrolle and Co. notify us that they have 
removed to larger premises, 20, Pancras-street, Tottenham Court- 
road, N. W., where all communications should be addressed. 


— On and after Tuesday, the 12th inst., the 
editorial and publishing offices of our contemporary, 
Nature, will be removed to St. Martin’s-street, W.O., to 
which address all communications should be sent. 


—— —— Mr. William White, late of Poole and White 
(Limited), has joined the staff of the General Electric 
Company (Limited). 


Partnership.—Mr. Haydon T. Harrison, M. I. E. E., 
and Mr. A. P. O’Brien (until lately on the staff of Mr. 
Robert Hammond), have recently entered into partner- 
ship, and will continue business as consulting electrical 
and mechanical engineers under the style of Harrison and 
O'Brien, at 47, Victoria-street, London, S. W. Special 
attention will be given to experimenting and testing work, 
for which purpose а laboratory has lately been fitted up. 


Liquidations.—At a meeting of Rose and Bird (Ltd.), 
at 24, Stamford- street, London, S. E., on Aug. 25, it 
was resolved to wind up the Company voluntarily, and 
to appoint Mr. C. Walker, of Mayfield, Potter's Bar, as 
liquidator. This resolution was confirmed at a subsequent 
meeting at the same place on Sept. 15. 


— At a meeting of New and Mayne (Limited), 
at 8 and 10, Bridge-street, Westminster, on Sept. 22, it 
was resolved to wind up the Company voluntarily, and to 
appoint Mr. Duncan F. Basden, of 33, St. Swithin’s-lane, 
London, E.C., as liquidator. 


—— It has been decided to voluntarily wind up 
the Cottonwood Water Power and Electric Company 
(Limited). Mr. E. A. King, 297, Winchester House, 
E.C., has been appointed liquidator. 


Loud-Speaking Telephones. —TheSingle Wire Multiple 
Telephone Signal Company, of 50, Old Broad-street, 
E.C., have just issued à new catalogue of their patent 
loud-speaking telephones and electric fire alarms. The 
Company supply an instrument in a form which is 
suitable for telephone lines and exchanges, and which 
greatly facilitates conversation. The Company are the owners of 
the Brown Transmitter and the Collier Receiver, which together are 
claimed to form the most sensitive telephone set in the world. For 
business houses, where prompt communication between the various 
departments is a necessity, these instruments can be installed at less 
coBt than the ordinary speaking tube. А new arrangement of a 
combined transmitter and receiver is shown in use in Fig. 1. 

hefcatalogue contains prices, particulars and illustrations of a 
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number of new combinations for exchange work, and for use in 
faotories, offices, and for domestic pu There is also shown a 


new portable War Office set, which we illustrate in Fig. 2. This 
set combines telegraphy and telephony, and is claimed to be valuable, 
not only for military purposes, but for all kinds of temporary 
installations, especially where the line is subject to damage. The 


Fic. 1. 


set weighs complete, including batteries, 14lb., and is ready for 
immediate use. Either telephone or sounder telegraphy can be 
worked, Morse sounder through almost infinite resistance. The 
Company's fire alarm telegraphs, 700 of which have been at work in 
London alone for the Metropolitan Fire Brigade, are also fully 


Fic. 2. 


illustrated, described and priced. Several modifications tending to 
improved working of these alarms have been introduced since the 
apparatus was described in our issue of Aug. 17. 1894. 

Wall Plug.—We have received from Mr. A. P. Lundberg ‘a 
sample of his improved Universal" wall socket and plug. This 
pattern has been specially designed for high-voltage requirements, 
and appears in every way likely to fulfil them. The gauge of the 
plug is exactly similar to that used in the Universal and Ridge 


798 


THE ELECTRICIAN, OCTOBER 8, 1897. 


wall connections made by Mr. Lundberg since 1884, and the sizes of 
covers have not been increased. The base can be fitted with either 
type of cover, in porcelain, ivory or hard wood, as inthe past. The 
brass parts are well separated from each other and nothing appears 


at the back to encourage leakage. The fuse connections allow the 
fuse (which is a long one jin.) to come quite clear of the contact 
tubes and out of all danger. 


Ediswan Instruments.—A new instrument catalogue (Section 
VIII.) is just issued by the Edison and Swan Company, giving full 
particulars of ‘‘ Ediswan’” ammeters, voltmeters, galvanometers, 
switches, testing sets, registering and recording meters, &c., manu- 
factured by the Company at their works in England. Owing to 
& large extension of their instrument shops the Company can 
promptly supply orders for these instruments, and stocks of all the 
andara sizes and patterns are kept at the central warehouses 
in London and at the various provincial and foreign depots, a 
list of which will be found included in the catalogue under review. 
The catalogue is very fully illustrated, and the printing and general 
get-up is of the first order. 

The Edison and Swan Company have also issued a souvenir of 
the Imperial Victorian Exhibition just closing at the Crystal Palace, 
which contains in a brief form the history of the introduction of the 
electric light into this country with which the Edison and Swan 
Company, as founders of the first central station, is particularly 
identified. In addition to the historical retrospect, illustrations 
and prices are given of Ediswan lamps and plant. 

In a circular just issued the same Company give particulars of, 
and instructions for using the ‘‘ Electrotherm,” an-electric heating 

composed of wires insulated and protected by asbestos woven 
into a light and flexible sheet or pad which, when attached to the 
ordinary incandescent lamp socket, offers, it is claimed, sufticient 
resistance to the current to produce a constant and uniform degree 
of heat. Itsapplication is chiefly in the relief of general chilliness, 
cold feet, cramp, rheumatism, neuralgia and other local pains and 
troubles where the application of artificial heat is likely to be of 
service. The Electrotherm can be brought into use wherever 
electric current is available. 


Stampings.—Messrs. Joseph Sankey and Sons forward а new 
price list of stampings for electrical purposes. The list illustrates 
armature discs, washers and end plates, segments, transformer 
stampings, &c. This firm also manufacture for the trade Morse 
telegraph instrument wheels, pole shackle d earth plates and 
similar goods. The representative in London is Mr. Robert Jenkins, 
88, Bishopsgate-street Within, E.C. 

Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specitied) from Sept. 29 to 
Oct. 5, with the ports of destination :— 

Australasia—Adelaide, £24 ; Fremantle, £42 ; Melbourne, £1,414 (in- 
cluding £130 telegraph material); Sydney, £1,290 (including £731 tele- 
graph material); Timaru, £9. Austria - Trieste, £95 (telegraph apparatus). 
Brazil—Bahia, £475 (telegraph material); Rio Janeiro, £41 (telegraph 
material). Canada Halifax (N. S.), £27 ; Ceylon— Colombo, £10. Chili— 
Boca, £127 (including £117 telegraph material). Rina — Shanghai, £101 
(telegraph wire); Tientsin, £6.  Denmark— Copenhagen, £210. Gibraltar 
—£255. Holland Amsterdam, £66 ; Hong Kou; —£171. India—Bom- 
bay, £256 ; Calcutta, £82 ; Madras, £133. /taly—Leghorn, £10 ; Naples, 
£156. Japan — Hiogo, £43.  Russia—St. Petersburg, £25 (telegraph 
material) South Africa— Cape Town, £948 ; Durban, £95 (including £65 
telegraph material); East London, £215; Port Elizabeth, £1,003 (in- 
cluding £570 telegraph material. Spain—Malaga, £24 ; Pasages, £480. 
Sweden—Gothenburg, £288 ; Stockholm, £42 (including £26 telegraph 
material). Straits Settlements-- Singapore, £42. Venezucla—La Guayra, 
£57. Total £8,332, against £49,193 in the corresponding week last year 
(Sept. 50 to Oct. 6). 


" Cassiers Magazine."—The contents of the October issue of 
this Magazine include: ‘‘ Electric Power in a Great Railway 


Shop," Is the Inventive Faculty a Myth?” Turbine Buildin 
in Switzerland," ** The Story of the Oilfields," ** Corn as а Fuel," 
** Non-Inflammable Wood,” Marine Feed-Water Filtering," 
** Water-tight Compartments and Bulkheads in Steam Vessels," 
** Carburetted Water Gas, and Brakes for High-speed Railway 
Trains." "The subject of this month's biographical sketch is Sir 
Lowthian Bell, of whom an excellent portrait is given. 


Lift Accident at the G. P. O.—Messrs. Easton, Anderson and 
Goolden write us, with regard to the recent lift accident at the 
General Post Office, London, that, although they have supplied а 
number of lifts in the building, the particular lift in which the 
recent lamentable accident took place was not one of their 
manufacture. 


A berdeen.—O wing to the numerous demands for electric current 
in the west end of the town the Gas and Electric Lighting Com- 
mittee of the Council have decided to look out for a suitable site 
for the erection of а sub-station in that quarter. 


African Trans-Continental Telegraph.—It is announced that 
Mr. Rhodes has, after personal investigation, decided to change the 
route of the African Transcontinental Telegraph. The Mazoe- 
Mount Darwin district, where the line was destroyed by the rebels, 
has been found both difficult and unhealthy, and a route is being 
planned from Umtali by the Mount Bismarck district on to Tete. 
From that point to Blantyre, in British Central Africa, the line is 
already in position. 


Association of Engineers.—The first meeting of the Associa- 
tion was held on Thursday last, when the President (Mr. William 
Sheldon) delivered his address on the progress of engineering 
during the year. He said that the chief field for electrical 
engineering in the United Kingdom was electric lighting, which 
was now so fully recognised as a promising investment that public 
bodies were becoming unwilling to allow private companies to acquire 
powers of supply. There was an increasing development of the use 
of electricity for traction purposes. The overhead direct trolley 
system had been installed in various towns, notably in Leeds, Bristol, 
Hartlepool and Coventry,; whilst in Dublin the three-phase current 
with overhead wires appeared to give satisfaction. Electrical 
driving for large works was coming daily more to the front. Ex- 
perience, taken as a whole, showed that for plants using not less than 
100-n. r. electrical transmission was much the most economical. Its 
adoption commonly resulted in a large reduction uf cost, and if the 
change was carried out with caution and judgment it was invariably 
satisfactory. 


Asylum Lighting.—The Lancashire County Council propose to 
erect а fourth county asylum, which will be lighted electrically. 
The cost of the electric lighting installation is estimated at £14,000. 


Belfast.—The Local Government Board have sanctioned the 
borrowing of £65,000 by the City Council for the purpose of 
erecting their new steam-driven station. At the last meeting of 
the Council the chairman of the Electric Committee, Councillor 
Andrews, said, in moving the adoption of the report, that he had 
only to remark ‘‘that on account of some labour difficulties on the 
other side of the Channel the new station would not be ready as 
soon as they had anticipated. They had therefore issued a notice 
to consumers asking them to be as easy as possible iu the use of 
electric current during the winter months." 


Bradford.— Owing to the receipt of a number of applications for 
electric current from the neighbourhood o£ Teller-lane, Manning- 
ham, the Gas and Electricity Committee have decided to instituto 
а canvass of the residents in that district in order to ascertain the 
probable demand for current before incurring the cost of the sug- 
gested extension of the mains, which would come to £2,000. At the 
last meeting of the Committee there was some discussion on a pro- 
posal to readjust the price of electric current. The present charge 
is 54. per unit, but it was suggested that a reduction to 44d. might 
be adopted without seriously affecting the profits of the department, 
and that an increased consumption would probably be the result. 
A Sub-Committee was appointed to make inquiries as to the rate 
charged by other municipal bodies, and report generally upon the 
feasibility of the proposal. It is not proposed to reduce the price 
charged for current for motive power, which will remain at 244. 
per unit. 


Brierley Hill.—A Committee of the Council has been appointed 
to confer with a committee of the Kingswinford Rural Council as 
to the practicability of erecting joint electricity supply and refuse 
destructor works for both districts, 


Brighton.—In a report presented by the deputy borough sur- 
veyor (Mr. A. Weller) to the Lighting Committee it is stated that 
the shaft of the electricity works, constructed in 1891-2, is cracked 
down two of its sides. 


Bristol.—A motion will be made at next week’s meeting of the 
Town Council in favour of opening negotiations with the Bristol 
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Tramways and Carriage Company for the purchase of their under- 
taking. 

Cable Communication with Iceland.—In the Budget of the 
Danish Government submitted to the Folkething on Tuesday, pro- 
vision i? made for the promised contribution of 54,000 kroner 
towards the cost, estimated at 2,000,000 kroner, of establishing 
cable communication with Iceland by way of the Shetland and 
Faroe Islands. 


Cheltenham.—At a recent meeting of the Lighting Committee, 
the Borough Electrical Engineer (Mr. H. Kilgour) reported that 
satisfactory progress was being made with the extension of the 
electricity station buildings and the mains. At present there is an 
equivalent of 11,700 8 c.p. lamps connected, and 1,300 are waiting 
to be connected. 


Commission of Sewers.—At Tuesday's meeting of the Com- 
mission of Sewers the Streets Committee submitted their report 
with reference to the dispute with the Post Office as to the laying 
of certain tubes in the City streets without the consent of the 
Commission, and renting them to trading companies. The Com- 
mittee recommended that the Commissioners’ previous decision, 
that the Commissioners do not object to the Post Office authorities 
opening the streets for the laying of underground telegraph wires 
for their own purposes, but that they object to give their sanction 
to wires being laid for the use of the National Telephone Company, 
unless that Company provide an improved service. Mr. Edmeston 
said he noticed that in the original application from the Post 
Office no mention was made of the National Telephone Company, 
but in the last correspondence it might be assumed that the autho- 
rities were going to treat with that Company. He asked what 
was the tribunal to which the Postmaster-General had referred, 
and warned the Commission that it must be careful in accepting 
any decision which might be arrived at. After a brief debate the 
report was adopted. | 

On the recommendation of the same Committee the Commissioners 
decided not to permit the National Company to lay eight pipes from 
St. Andrew’s-street, Holborn-circus, down Holborn to the City 
boundary. The question of the electric lighting of Middlesex and 
Widegate-streets, Bishopsgate, was referred to the Streets Com- 
mittee. 

Crewe.—The Town Clerk and Borough Surveyor are to pay a 
visit to Chester for the purpose of obtaining information on the 
electric lighting question. The Town Clerk is inquiring from a 
few electrical engineering firms their terms for providing an electric 
lighting installation for the town. 


Derby and Ashbourne Light (Electric) Railway.—The Light 
Railway Commissioners will hold an inquiry at Derby, on the 14th 
inst., into the application for an order to construct a light (electric) 
railway between Ashbourne and Derby. The Derby Town Council 
have authorised the Highways Committee to oppose the application, 
as the undertakers have not submitted particulars of the scheme. 


Dover.—The electric tramways have scored such a great success 
that the Corporation have been compelled to order additional cars. 
Over 7,000 engers were carried on Saturday, this being the 
greatest number carried on any single day since the opening of the 
line. The second section of the tramways, leading along the Folke- 
stone-road, where there is a very large working class population, to 
Maxton, which is close to the Kent Colliery Works, will be com- 
pleted shortly. 


Devonport.—1f Mr. Tozer’s remarks at the last meeting of the 
Town Council have been accurately reported, the lighting of this 
town sadly needs improvement. Не considers that ‘‘ the lighting 
of the public streets is a disgrace to any village, and some effort 
should be made to at once improve same." Mr. Graves, in reply, 
said that all these complaints pointed to the necessity of introducing 
the electric light. The Council paid so much per gas light for the 
lamps, and incandescent lamps which another member advocated 
would, therefore, benefit the gas company, and would not reduce 
the cost to the town. The Council, however, do not appear to 
have come to any definite decision. 


Dublin.—At the meeting of the City Council on Monday, the 
Chairman of the Electric Lighting Committee (Ald. Buckley) 
failed to carry his motion to suspend the standing orders for the 
purpose of considering the Committee's recommendations to lay new 
electric light cables at an estimated cost of £20,000, and to erect 
another generating station at the Pigeon House Fort. Ald. Meade 
endeavoured to separate the recommendations of the Committee, as 
he thought the provision of new cables was an urgent matter, while 
'the question of the erection of a new station could stand over for a 
short time. This view was not, however, adopted, and a special 
meeting of the Council has been called for this afternoon to con- 
sider the Committee's recommendations. 


Electricity in Mining.—4An electrical installation is being 
erected at the Barberton Consolidated Gold Mine by Messrs. 
Reunert and Lenz, of Johannesburg, S. A. R. 


The contract for providing and erecting a complete electric light- 
ing installation for Bloemfontein, Orange Free State, has been let. 

An electric installation for drill driving is on order for the 
Jumpers Mine, Transvaal. 


Exeter.—The receipts of the Electricity Department for the half- 
year ended September, amounted to £1,446. 9a. 4d., and the total 
expenditure to £1,658. 6s. 5d. About 220 additional 8 c.p. lamps 
were connected to the mains during July, August and September. 
The Committee have ordered a 20 kilowatt transformer, in order to 
meet the recent increased demands. 


Fulham (London).—The Electric Lighting Committee re- 
commend the Vestry to follow the example of Shoreditch, and 
establish joint electricity supply and refuse destructor works. The 
matter vili be debated at the next meeting of the Vestry. 


Glasgow.—The Watching and Lighting Committee of the Cor- 
poration have appointed a sub-committee to confer with the 
Tramways and Electricity Committees with regard to a proposal 
to adopt electric lightiog along the route of the Mitchell.street- 
Springburn electric tramway. The Bazaar Committee have decided 
to introduce some improvements in the lighting of the ball-room 
suite of rooms in the St. Andrew's Halls. At present incan- 
descents are used, and it has been decided to introduce arc lighting. 


Islington (London)— The Vestry have applied to the London 
County Council for sanction to a loan of £14,250 for extending the 
electric light mains in Camden, Archway and Junction-roads 
and Highgate-hill. At the last meeting of the Vestry the electrical 
engineer (Mr. Albert Gay) submitted estimates of the cost of the 
proposed extensions of the mains to Highbury New Park and 
Essex-road. The total cost is estimated at £23,372. The follow- 
ing are Mr. Gay's figures. The Essex-road scheme includes street 
lighting :— | | 

Highbury New Park. Essex-road. 


Pipes, conduits, mains, cable, labour, &c. £8,152 £9,120 
Transformer chambers 600 202 
Transformers, switches and accessories...... 1,500 500 
Low tension distributing mains............... 2,000 1,100 

Total о ае £12,452 £10,920 


Kensington (London).—The Works Committee of the Vestry 
recommend that on certain conditions sanction be given to the 
National Telephone Company to lay its wires underground. 


Kidderminster and Stourport Electric Tramway. Progress 
is being made with the construction of the permanent way of this 
line. The generating station, which is situate near the new canal 
basin at Kidderminster, is also in a forward state. The rails for 
the line are being obtained from the States, the first consignment 
being on its way and the whole ready for shipment. The under- 
taking is being carried out by the British Electric Traction 
Mig nA and the consulting engineers are Messra. A. Dickinson 
and Co. 


Kingston-on-Thames.— The Local Government Board have 
sanctioned the borrowing of £17,994 for electric lighting purposes. 
The Finance Committee have been instructed to make arrange- 
ments for the borrowing of £10,000 on account of the electric light 
undertaking. The Town Council have unanimously decided to 
introduce the electric light at the Victoria Hospital. 


Leicester.—The principal item before the Town Council on 
Thursday last was the financial statement of the Gas and Electric 
Lighting Committee. In moving the acceptance of the electric 
lighting accounts, Alderman Lennard, Chairman of the Committee, 
said they had exercised the whole of their borrowing powers, 
but had a balance in hand of £3,071. 2s. 4d. The total receipts 
showed an increase of £732, and the expenditure an increase 
of £148. The output during the half-year was 102,830 unite, 
which, at 5d., brought in £2,142, against £1,467 last year. Last 
January they reduced the charge from 6d. to dd., which meant 
a difference in revenue of £428. Meter rents produced £76 
against £50, and the profit on the fittings department was £183. 
After allowing for interest and sinking fund there was a deficiency 
of £215. Had they not reduced the price of current they would have 
had а balance profit on the half-year, after paying expenses, of 
over £200. The total net loss to the end of June was therefore 
£1,819. They were at present doubling their output compared 
with the previous half-year, while their expenses would only go up 
a trifle, and they quite anticipated they would have a net profit, 
after allowing for sinking fund, of from £1,300 to £1,400. "That 
would nearly wipe out the total loss to date. At the end of the 
year they would probably be £300 or £400 to the bad, but they 
would have paid £4,000 or £5,000 to the sinking fund, besides 
having given а concession to the consumers of £1,300 or £1,400 in 
the way of reduction. Iu the discussion which followed, one or two 
of the labour members took a prominent part, an effort being made 
to discuss the merits of the present engineers’ strike, but eventually 
the accounts were adopted. 
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Leith.—The Electric Lighting and Tramways Committee have 
been instructed, at the instance of Mr. Baxter, to invite the 
Edinburgh lessees of the tramways to state whether they would 
lease and work the Leith lines, some by cable and others by elec- 
tricity. In the event of no arrangement being arrived at, Mr. 
Baxter proposed that the Tramway Company be offered £55,000 
for their undertaking, exclusive of 'busses, but including Morton- 
place property. Mr. Baxter thought that now they had an elec- 
trical engineer the Council should carefully consider the advisability 
of erecting an electricity station for supplying current for lighting 
and traction purposes, and he accordingly moved that the matter 
be remitted to the Electric Lighting and Tramways Committee for 
early report. After a short debate the motion was carried. 


Lewes (Sussex).—The Corporation have appointed Mr. F. J. 
Warden-Stevens their consulting electrical engineer, and he is pre- 
paring a report on the lighting of the borough. 

Liverpool.—St. John's Market was lighted electrically for the 
first time on Saturday. In each of the avenues there are 14 arc 
lamps, and at the north and south ends two extra lamps. Each 
stall is illuminated by means of incandescents, giving a total of 
150 c.p. The cost of wiring, &c., has amounted to £750, and the 
Committee anticipate that during the first year the cost will not be 
greater than that of gas, and, as a reduction in the price of electric 
current is probable an actual saving will be effected. The City 
Electrical Engineer reports that the demand for current has greatly 
exceeded all anticipations, and it will be necessary to at once pro- 
ceed with the laying of а trunk main through Lord-street and 
Whitechapel, which it had been originally intended to defer till 
next year. The cost of this work, which has been authorised, was 
estimated at £2,500. The Dale-street police buildings are being 
wired for the electric light, and at the last meeting of the Lighting 
Committee considerable extensions of the electric light mains were 
authorised. The Local Government Board have sanctioned the 
borrowing by the City Council of £56,000 (part of the sum of 
£100,000 recently applied for), for electric light extension purposes, 
and the Council have decided to place this sum at the disposal of 
the Lighting Committee. The Special Tramways Committee have 
been recommended to reconsider the offer of the Simplex Electrical 
Conduit Syndicate (Limited), to lay and equip at their own cost an 
experimental line of tramway, and that they be authorised to 
accept such offer if they deem it desirable to do so. 


Naval Dockyard Lighting.—Estimates for the electric lighting 
of all the dockyards have been submitted to the Admiralty, and it 
is expected that provision will be made in next year’s estimates for 
carrying out the work. Each dockyard is already provided with an 
electrical plant, and the electric light, has been introduced into Her 
Majesty's ships, but the plant, although sufficient to meet tbe 
actual demands of the Navy is altogether insufficient to light the 
roads and residences in the dockyards. The new plant cannot, it is 
estimated, be acquired for less than £100,000. At present the 
amount ppent on gas is close upon £10,000 per annum. 


Owens College, Manchester.—At the half-yearly meeting of 
the Court of Governors of this College on Tuesday, Mr. Alderman 
Thompson, who presided, announced that a gift of not less than 
£50,000 had been offered to the College from Mr. Б. C. Christie, 
being the third of the balance of the estate of the late Sir Joseph 
Whitworth, of whose will Mr. Christie was one of the three residuary 
legatees. ‘‘ It never rains but it pours,” and the Chairman was 
able to announce at the same time that two anonymous friends of 
the college had offered, through the principal, sums of £10,000 and 
£5,000. In addition to these munificent gifts Mr. Edward Holt 
has presented to the college a sum of £1,500 to defray the cost of 
the newly-erected gymnasium. 'The anonymous donations of 
£15,000 are to be expended in the erection and maintenance of 
suitable buildings for a physical laboratory of the college, and Mr. 
Christie's gift of £50,000 will be utilised in the erection of a 
hall for the public gatherings of the college, and, so far 
ав the amount available will extend, for the completion of the 
College buildings, which, Mr. Christie points out, is the direction 
in which the late Sir Joseph Whitworth would have desired the 
money to be expended. The new buildings are to bear Sir Joseph 
Whitworth’s name. Needless to say these splendid donations were 
announced amidst the applause of the assembled Council and friends 
of the College. 

_Perth.—The Special Electric Lighting Committee having con- 
sidered the report prepared by Mr. Thomas Barton on the question 
of the erection of electric lighting and refuse destructor works, 
have decided to look out for a suitable site for a generating 
station. The Council, who have decided to oppose the application 
of an electric lighting company for a Provisional Order, will apply 
for ai lighting powers in the forthcoming session of Parlia- 
ment. 

Police.—At the Westminster (London) Police Court, on Wed- 
nesday, Sidney Whitworth and Alfred Parker were charged on 
remand with stealing insulated copper wire, switches and tools, 
value £6, from their employers, Messrs. Paterson and Cooper, 


Victoria-street, Westminster. Whitworth was foreman, and the 
materials were found at his house. Mr. Geipel, representing the 
rosecutors, said they did not desire to press the charge. Mr. 
enman sentenced Whitworth to а month's hard labour, and 
ordered Parker to find а surety to come up for judgment if called 
upon. 

Poplar (London).—The report on the electric light and power, 
hot and cold water, and steam supply which has been B by 
Mr. F. J. Warden- Stevens for a Committee of the Poplar Board of 
Guardians is now before the Committee for consideration. 


Port Elizabeth (South Africa). — With reference to the tenders 
recently invited for the electric lighting of this town, the Council 
have passed a resolution in favour of retaining the electric lighting 
in the Crown hands, and with this. object the matter of drawing 
specifications for the adequate lighting of the town has been left to 

essrs. Davis and Soper, of London, who have been empowered 
to call for fresh tenders for carrying out the work (including 
management of the concern for 12 months). 


Provisional Orders.—The Aldershot District Council have de- 
cided to apply for a Provisional Order. The Highways and 
Buildings ‘Committee of the Aston District Council have been 
instructed to take steps to ensure the retention of the electric light- 
ing powers in the hands of the Council. This step has been adopted 
owing to the receipt of three notices of intention to apply for Orders. 
The Barnes District Council have resolved to at once apply for а 
Provisional Order, while the Carnarvon Town Council are to oppose 
a proposed application for an Order by the Great Western Electrio 
Light and Power Company. An Order is also to be applied for by 
the Chorley Town Council. With regard to a communication 
asking for consent to an application for a Provisional Order for 
Cirencester, the District Council have resolved that ‘‘any scheme 
for providing electric light should be in the hands of the 
Council,” and it has therefore been resolved to oppose any 
application for electric lighting powers. The Doncaster Town 

ouncil have unanimously decided to obtain a Provisional 
Order. The County of London and Brush Provincial Company 
have notified the Chelsea Vestry of their intention to apply 
for an Order for the Kensal Town district. A communication 


.from the Tottenham and Edmonton Gas Company relative to the 


question of obtaining electric powers for the district of Southgate has 
been referred to a Committee for consideration and report. The 
Roads Committee of the Tenterden Town Council advise that elec- 
tric lighting powers be retained in the Council’s own hands, and 
consequently applications for Provisional Orders will be opposed. 
The West Bromwich Town Council have resolved to oppose all 
applications for electric lighting powers for their district. 


Rome.—In the course of an interesting report on the trade and 
commerce of Rome for the years 1895-96, just issued, Consul Franz 
ealls attention to the application of electricity to the tramways 
of Rome, which is being largely developed with satisfactory 
results. The first electric line was opened for public service 
in 1895 with a 25 years’ concession. Various other lines 
subsequently adopted electricity, all on the overhead system. The 
question is still open as to whether this system shall be applied to 
other important lines in the district now worked by horses. It 
would appear that the Rome Municipality are not particularly 
favourable to the overhead system. Electric energy is furnished 
by the Gas Company, who, as our ers are aware, own the 
Tivoli Electric Works. Notwithstanding the heavy traffic on the 
electric lines, Consul Franz pointe out that the financial success of 
the Tramway-Omnibus Company is not phenomenal. Referring to 
the competition between gas and electricity, the following figures 
ehow the progress of the newer illuminant for the period Dec. 31, 
1894-1896, in 16-c.p. lights ; 1894, 43,909 ; 1895, 47,108; and 1896, 
52,065. The Gas Company has practically the whole of the electric 
lighting in its hands, both public and private. Gas is made chiefly 
from coal impo from Great Britain, and electric current is ob- 
tained chiefly from the Tivoli hydraulic power station. The report 
is further interesting as containing particulars of a number of 
extensive public works in progress and in prospect. 


St. Helen’s.—In moving the adoption of the minutes of the Par- 
liamentary Committee at the meeting of the Town Council on 
Wednesday, the Mayor said that the adoption of electricity as the 
motive power for the tramways was recommended, as it was now 
being widely adopted, and it seemed to be the best and most suit» 
able form of traction. The particular system of electric traction to 
be adopted would, however, have to be further considered. 

8t. Just (Cornwall). —The District Council have instructed Mr. 
V. Corin, of Penzance, to prepare a report upon the advisability of 
lighting the town electrically, and specially as to whether the water 
power available in the Nancherrow Valley can be utilised in the 
generation of electric current. 

Telephone Trunk Extensions.—Southend-on-Sea and Tadcaster 
have now been added to the telephone trunk service of the king- 
dom. The opening of the Newport (Isle of Wight) trunk line, 
announced in our last issue, has been deferred. 
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The London Telephone Service. At Tuesday's meeting of the 
London County Council Mr. Benn inquired whether the Highways 
Committee were taking any action in reference to the telephone 
service in London, in view of the inquiry now being held into the 
Glasgow system. The reply was that no action had been taken at 
present, but the matter would be brought before the Committee at 
its next meeting. 


Theatre Lighting.— The new Royal County Theatre at Kingston- 
on-Thames, which was opened on Tuesday, is provided with a 
complete electric lighting installation. Over 2,000 incandescents 
are used. 

The new Lyceum Theatre, at Sheffield, is lighted electrically 
throughout. Current is supplied from the mains of the Sheffield 
Electric Light and Power Company, who also supplied the fittings 
and executed the wiring work to the specifications of Messrs. Owen 
Lucas and Pyke. 

The Engineering Strike. An important meeting of the Execu- 
tive Committee of the Federated Employers was held at Leeds on 
Tuesday, when the proposal for a conference between the employers, 
5 of the Amalgamated Society of Engineers, and an 
arbitrator to be named was discussed. After a lengthy deliberation 
it was unanimously agreed that the demand for a reduction of the 
working hours to 48 per week in the engineering trade was 
impossible, and that the Federated Employers were unanimous on 
the important point regarding the management of their works 
to retain for their members absolute freedom. It was therefore 
decided that the intervention of a third party or parties could have 
no useful object. A considerable extension of the area of the strike 
has taken place during the week, expected to affect nearly 3,000 
members of the Amalgamated Society. The opinion is gaining ground 
that the strike will terminate sooner than was generally expected, as 
the employees are likely to recognise that they have been misled. 
The strike has, even so far, not been without its effect upon other 
branches of industry. Employers in other trades who had, by 
compulsion or otherwise, granted the eight hours’ day, are 
seriously considering the advisability of returning to the nine 
hours. In this direction notice has been given by the shipowners 
of the river Thames to their workmen of a reversion to the nine 
hours' day. The boiler-makers in many ship-building yards in the 
south are stated to be affected by this last-mentioned decision. 


Torquay.—Mr. W. H. Trentham presented a report on the 
progress made with the electric lighting works at Tuesday's meet- 
ing of the Council. The cable laying will shortly be finished, but 
he could not give any definite date for the opening of the station, 
and considering the engineering strike he thought the contractors 
for the plant had made good progress. The Electric Lighting Com- 
mittee recommended that Mr. W. J. Barclay, of Torquay, be 
appointed resident engineer at a commencing salary of £100, rising 
by annual increments of £10 to а maximum of £200. "There were 
66 applicanta for the position. After considerable discussion an 
amendment that the question be referred back to Committee with 
instructions to interview further candidates was carried by 13 votes 
to 10, and further amendments that the candidates to be inter- 
viewed should be interviewed by the Council and not by the 
Electric Lighting Committee, and that professional advice be called 
in, were carried. 

Treeton (Yorks.).—This village is now lighted electrically. 
Current is supplied by the Rothervale Collieries (Limited). The 
District Council were at tbe outset confronted with the difficulty 
that though they could provide the necessary plant for the dis- 
tribution they could not themselves engage in the generation of 
electric current. Consequently the work of laying mains, erecting 
lamps, &c., was entrusted to Messrs. Jobn Dewhurst and Son, of 
Sheffield. The total capital outlay amounts to about £650. 

Waterloo and City Electric Railway.—This railway is rapidly 
approaching completion. The driving of the last of the station 
twin tunnels in the City was completed a week ago, and the con- 
tractor's plant is now being cleared away, giving increased facilities 
for tiling the inside of the tunnels and the construction of the 
platforms. Progress is also being made with the inclined passage, 
which wlll communicate with the subways of the Central London 
Railway in the vicinity of the Royal Exchange, less than 100 yards 
now being left to drive. At the Waterloo end the whole of 
the work is practically completed, and the permanent way has been 
laid from the terminus to the working shaft in the river in one 
tunnel The contractors for the electrical equipment are also pro- 
ceeding with their portion of the work, making the necessar 
connections, &c. The erection of the generating station is we 
advanced, the shaft being nearly completed, while the boilera are 
ready for delivery, and in а week's time the contractors will be 
able to start upon the installation of the engines and dynamos. At 
the present rate of progress it is anticipated that the line will be 
ready for opening in the early part of January. 

Wimbledon.—The District Council have at last decided to pro- 
ceed with their electric lighting scheme, and application is to be 
made to the Local Government Board for sanction to borrow 
£32,000 for the purpose of erecting and equipping a generating 


station capable of supplying current to about 900 arcs for street 
lighting and 5,000 incandescents for private consumers. Mr. A. H. 
Preece is consulting electrical engineer for the scheme. The 
Council has had an offer from the County of London and Brush 
Provincial Company to take a transfer of their Provisional Order. 
The Company, who hold an order for adjacent Wandsworth, pro- 
eis to supply electric current to the whole of the Wimbledon 
istrict from their generating station on the river Wandle. The 
work of extending the mains into the Council's area would, they 
urged, be comparatively inexpensive, and could be executed in a 
relatively short space of time. The Council, however, considered 
it would be better to keep the eleotric lighting powers in their own 
hands, and so an independent station is to be erected. 


COMPANIES’ MEETINGS AND REPORTS. 


Willans and Robinson (Limited). 


The ordinary general meeting of the shareholders in this Company was 
held at the Victoria Works, Rugby, on Wednesday, under the presidency 
of Mr. Mark Robinson, M.Inst.C.E. 

The SECRETARY (Mr. C. S. Essex) read the notice convening the meet. 
ing, the minutes of the last meeting were read and confirmed by the 
present meeting, and the report of the Directors was taken as read. 

The CHAIRMAN then said : Gentlemen, in rising to move the adoption 
of the report and accounts, I wish to express on behalf of the Board the 
pleasure with which they welcome you, for the first time, to a 
meeting in your own works, incomplete though they stil are. The 
extensions which you authorised in the spring prevent us from show- 
ing you completed buildings, and while the shops are unfinished 
it is necessary to leave a good deal else incomplete. The extension 
work, however, makes fair progress, and we look forward to working the 
shops to their full capacity at no distant date. At our last meeting some- 
thing was aaid about a summer visit of the shareholders to the works. 
Well, gentlemen, we have to apologise for not carrying out thia excellent 
programme ; but the fact is that the continued incompleteness here would 
have deprived such a visit of all real interest or pleasure, and we have 
thought it better to defer it to a more propitious season As regards the 
accounts, you will probably think that we have surmounted with fair 
success the difficulties which attend such а move as that from Thames 
Ditton. Some congratulation is justified by the fact that we maintain our 
usual dividend ; a good deal more, perhaps, by the fact that we make the 
full usual reserves, or rather that we keep up the increased rate of 
building up the reserves which was instituted last half-year, when 
for the first time we reserved £3,000 between the debenture sinking 
fund and the reserve fund, instead of the £2,500 which we had, aa 
a rule, been able to put by before. Well, we have carried £3,000 
to these reserves again, in spite of our difficulties, and still carry forward 
to the aid of next half-year, within £200 as much as we carried forward 
last time. These are facts we may be proud of, but they must not lead us 
to under-estimate the interruption to our business which the move has 
occasioned, and still occasions. Unfortunately for us, the move coincided 
with a time of great activity in the engineering trade, which made it 
difficult to obtain men, and as difficult to obtain from other firms the work 
which we were for the time prevented from turning out ourselves. 
Immediately after came the strike or lock-out, and though so far we are 
not directly affected by it, we have suffered greatly through it indirectly, 
as we are still in large measure dependent upon other firms for parts of 
engines. The consequence has been that we cannot as yet turn out engines 
as fast as we had reasonably anticipated, and it is to be feared that many 
of our best customers, depending upon us for engines required to meet the 
increased demand for electric light from the municipal and other electric 
light stations next winter, will suffer inconvenience. All engine builders, 
of course, are affected more or leas in the same way. Several weeks ago it 
was publicly announced that the electric light committee of the corporation 
of a large town in Yorkshire (where our engines are not employed) had 
decided to accede to no fresh application for current for the ensuing 
winter, because of the impossibility of obtaining engines. We are 
no worse than other people, therefore, if as bad, but you will see that 
conditions prevail which tend to postpone the full realisation of our 
hopes of largely extended out-put and cheapened production. Of course 
it is only a postponement, and.even in the meantime, as you see, we have 
not very much to complain of. In that inspection of the shops which I 
hope all have either made already, or will make after this meeting, you 
will notice that there are two which, though completed, are unused—the 
new boiler shop, and the foundry. The former waits its machinery ; we 
do not propose to start work upon boiler-making on a commercial scale 
until we have all the appliances required for carrying it out to the best 
advantage. Meanwhile we are doing our best to get the machinery 
delivered. The foundry has been allowed to wait, in order that the diff- 
cult and far more important work of extending and organising the machine 
and erecting shops may proceed without interruption, and may receive the 
undivided attention of the Works Manager and his staff. If we can thereby 
expedite the completion of engines, and increase our output of engine 
parte, at a time so difficult as the present, we may be justified in some 
neglect of other departments, but you may rely upon it that the idle- 
ness of the foundry building, and of the capital it represents, is exceed- 
ngly unwelcome to the Directors, and that it will not continue long. 
Fortunately, owing to our move northwards, we are in a poeitien to 
obtain castings from other firms on better terms than at any previous 
time, while the difficulty in obtaining men, already mentioned, has con 
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tributed a little to reconcile us to delay in getting the foundry to work. 
In the construction of the works generally we have suffered very much 
from contractors’ delays, and we have had our share of those troubles and 
defects which invariably worry the new householder, be his premiees large 
or small, Nevertheless, we can claim that we have well-planned and con- 
venient works, which in the end will justify their cost, Speaking gene- 
rally, we have every reason to be pleased with our position, and though we 
have anxious, or at least arduous, times to surmount, yet it is permissible 
once more to congratulate you upon what the Directors believe to be the 
excellent prospects before the Company. As mentioned in the report, it 
is poesible that next spring we shall need the small balance of the capital, 
the issue of which was authorised on February 22nd last—-namely, 
£30,000. The rise in the cost of building materials and other 
plant has made the extension somewhat more costly than we antici- 
pated, but in additition to this the difficulties of the present 
position oblige us to lock up increased sums in the business. It is scarcely 

ible to form a certain opinion yet upon the needs of next year, but the 
probabilities are in favour of the issue being required. The details of the 
accounts require some brief attention. We have paid the costs of 
removal to Kugby, about £6,070 up to June last, out of the premiums 
upon the last issue of shares, and have specially written down sundry 
plant items, mainly connected with Thames Ditton. The balance is 
carried forward as a suspense account, ready for similar treatment next 
time, when the costa of removal are fully ascertained, and we know what 
balance remains. The profit and loss account does not, I think, call for 
much remark. There is an unusually large item for printing and stationery 
(last half-year it was unusually small) ; the excess is mainly traceable to 
new books and stationery required for, so to say, the fresh start we have 
made at Rugby. Depreciation is a little down, but this is chiefly 
due to our having in recent years followed a very prudent policy. 
Foreseeing that with new works must come enlarged depreciation, we 
made haste to write down many of the assets which it was foreseen would 
be depreciated as а consequence of the move, and these have now largely 
disap from the books. It must, however, be remembered the new 
buildings will soon begin to swell the depreciation account: relief is but 
momentary. The works at Ditton are doing us excellent service, and are 
turning out а great quantity of the lighter work required for the engines 
constructed here; the retention of the Ditton works has iu fact been of 
great ad vantage to us. I beg to conclude, gentlemen, by moving 

“ That the report and accounts for the half-year ended June 30, 1897, 
submitted to this meeting be, and the same are, hereby received and adopted." 

Mr. ANDERSON (a shareholder) seconded the motion, and expressed 
his conviction that all the shareholders were very much satisfied at the 
way in which the work had been carried out during the past year, 
especially in view of the anxicties and troubles which had been experienced 
in that period. 

A short discussion followed, in the course of which general satisfaction 
was expressed at the results of the past half-year’s working ; Mr. PERCY 
HUNTER, however, uttering a few friendly criticisms respecting the 
increase in the expenses, 

The CHAIRMAN in reply said: If no other gentleman has anything to 
say I will answer tbe questions which bave been put to me. Mr. Donkin 
asked whether the strike has affected us, and what are our relations with 
our men! Тһе strike has not affected us directly. Indirectly, however, it 
has seriously affected us. It makes it very difficult for us to obtain those 
parts of engines and other things which other firma make for ив, because 
until we are quite on our legs here, we shall still have to rely on others to 
some extent. The strike has therefore affected us in that way. As 
regards our relations with our men, nothing, I think, can be more pleasant ; 
I think we may fairly say that our relations are admirable, But the 
whole subject is one which I am aure Mr. Donkin will recognise as one to 
say little about rather than much. Mr. Donkin presented us with figures for 
the half-year, and for all the half-years, in a most alarming form of com- 
pleteness However, it comes very much as a blessing rather than other- 
wise. It is a graphic form of showing things; quite the new method. 
Whether we can show the position in that fashion in the future is a point 
we will carefully consider. I will mention it to the auditors, and see if 
they would like it. Accounts constructed in that form would save us 
a great deal of trouble. No doubt it shows at a glance a very 
intereating view of the progress of things in the past, but there 
are certain dangers about all these comparisons. Circumstances change 
so much that it is easy to draw lessons in haste from a comparison 
of figures. Mr. Hunter asked various questions—first of all, as 
to the expenses. He points to the legal and professional expenses, and he 
thinks that £256, under that head, is a large sum. After working for yeara 
at this business I really do not know what standard I am to take by which 
to compare these charges. 

Mr. HUNTER : It is the increase I referred to. 

The CHAIRMAN : This is a very natural year for an increase, with all 
that has gone on down here. I think when you get to a business of this 
magnitude you must expect to find certain things registered to solicitors, 
but anything done in that direction is the subject of close consideration by 
the Bourd. As regards the increase in books and stationery, there is а 
vast amount of printed books, which are expenaive —account books and 
things of that kind. Then as to travelling, hotel, and general charges, 
again I do not know what standard to compare that item by, but I am 
certain that every one of us thinks before spending anything on these 
matters. Under some circumstances it would be right for that sum to be 
a great deal more. If trade were bad for us we should be running about 
looking for orders, and it seems to me that the worse the time the more 
we should spend. Then Mr. Hunter referred to the probable increase 
of capital which we have epoken of, and he says he hopes that the 
works are not to be overdone. Well, it is not with the view to any exten- 
sion that we have talked about this matter. We always try and look a 
long way ahead with our finances, and taking this question at the present 
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time it seems to us that when these new works and extensions are com- 
pleted and stocked with tools, and the additional capital is absorbed in the 
business which is likely to be absorbed, we shall be a little on the wrong 
side in our capital. It is not with the view of building any more works 
or supplying more toola that we speak of au increase of capital, but in 
order to put ouraelves in а safe po:ition, with ample capital at command, 
rather than, аз seems probable next year, be short of capital. We know 
by experience that shortness of capital is as disastrous as the oppoeite. Mr. 
Hunter says he thinks that the time is unfavourable for this, as the balance 
available is less than usual, because our work has been knocked down 
through our removal. It is really almost а matter of surprise to us, and 
certainly a matter of satisfaction, that the results of the past half-year's 
working have turned out so well; and many of the shareholders have 
signified their agreement in that view by what they have said. It seems 
to me that the result shown might have been very much worse. But 
looking forward, as prudent men, and in the expectation of the business 
which we believe we can do, we must not base our provision for 
future work on the result of one single half-year, or on the result 
even of two half- years. Mr. Hunter may, however, be sure of this 
—that we shall not issue that capital if we can possibly do without 
it. We shall watch matters. It may be that money may come out 
of the business, as happens sometimes, and we might find ourselves 
with a large disposable balance, and then we should not issue this capital. 
We propose, however, to do so if it seems to us, as business men, prudent 
and wise to do ко, not otherwise. Most definitely, no new works other 
thau the mere rounding-off of these premises are contemplated. I think 
I have now answered all the questions that were raised. 

Mr. KING expressed a hope that if the capital were issued a long notice 
might be given about it, in order that shareholders who might be away 
from home at the time might have the opportunity of subecribing. 

The CHAIRMAN: I think we can promise to give а very long notice 
of our intention in this matter. As Sir Gilbert Clayton-East points out, 
this ia one reason why we mentioned the matter in the report. 

A SHAREHOLDER said that, with respect to the subject of esprit de 
corps among the workinen, he was sure that if the Directora thought it 
well to hire a piece of land for recreation purposes the shareholders would 
support them. 

he CHAIRMAN replied that they had for some time been looking for 
а recreation ground. "They bad provided а mess-room for the men, where 
the latter could obtain facilities in connection with their food; and the 
basement of the building was being fitted up with baths and other accom- 
modation. They had also provided a considerable amount of bicycle 
accommodation. Some of the men lived close to and others some distance 
from the works. A suggestion was recently made—and it was strongly 
backed by Mr. Eatonshaw—that the men should form a band among 
themselves, and the Directors had thought it right to he'p this movement. 
He then put the motion, and declared it carried nem. con. He afterwards 
proposed a resolution declaring dividends for the half-year ended June 30th 
last at the respective rates of 6 and 7 per cent. per annum on the Prefer- 
ence and Ordinary share capital. 

Mr. WALTER (a shareholder) seconded the motion, and took occasion 
to express the satisfaction which an inspection of the works that day had 
afforded him. They had, he said, an excellent set of works, a splendid set 
of tools, and, as far as one could judge, an excellent set of workmen too. 

The motion was carried unanimously. 

Mr. WILLCOX then proposed, and Mr. HUNTER seconded, a cordial 
vote of thanks to the Chairman and Directors, the latter gentlemen 
assuring the Board that in hie criticisms there was no want of appreciation 
on his part of the way in which they performed their duties. 

The resolution was carried unanimoualy. 

The CHAIRMAN, in acknowledging the vote, remarked that they had 


‘had arduous and troubled times to go through of late, but they would live 


through all such difficulties, and he hoped the Directora would have а good 
tale to tell the shareholdera at future meetings. 
The works were afterwards inspected by the shareholders. 


CITY NOTES. 
— M 

MEMORANDA.—Bank rate 24 per cent. (since Sept. 23, 1897). Price of 
silver 26d. per oz. (Oct. 7). Consols (22 per cent.) 111{—112 for 
money, 111{—-112 for account; 24 per cent. 10441—1043 (Oct. 7). 
Stock Exchange Settling Days ; Consols, Nov. 4: Stocks and Shares Con- 
tinuation Days, Oct. 12 and 26; Ticket Days, Oct. 13 and 27 ; Pay Days, 
Oct. 14 and 28 ; Mining Share Carry-over Days, Oct. 11 and 25. 


ANGLO-AMERICAN TELEGRAPH COMPANY (LIMITED). Тһе Directors 
of this Company, after placing £6,000 to the credit of the renewal fund, 
bave declared an interim dividend for the quarter to Sept. 30 of 14s. per 
cent. оп the Ordinary, and £1. 8s. per cent. on the Preferred Stock (lexs 
income tax), payable Nov. 1. 

CASTNER-KELLNER ALKALI COMPANY (LIMITED).— The interim report 
of the Directors for the past six months statea that the first installation 
of 1,000 н.р. has been at work without intermission since the annual 
meeting, gradually increaeing its output up to its full capacity, and is now 
producing caustic soda of exceptional purity, and bleaching powder of the 
market standard of strength, in quantities equal to the power employed, 
thus realising the anticipations formed as to the cost of the working 
of the plant and process. The second installation of 1,000 m.r. is far 
advanced towards completion, and during the winter will be in operation. 
The total cost of production with the first installation, compared with the 
net market prices obtained for the product, is very satisfactory. The 
directors have entered into a favourable contract for the sale of all the 
bleaching powder that can be produced for three years from July last. The 
caustic soda is of such excellence that no serious fluctuations are to be 
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anticipated in its price, and no difficulties in the prompt disposal of the 
total output. When;the second installation is in full operation, the 
product of the two combined will realise a substantial profit on the capital 
called up, together with the vendor's shares. The Directors have reckoned 
results on the manufacture of caustic soda and not caustic potash, but if it 
should prove to be desirable the whole plant or any portion of it can 
be at once used for the production of caustic potash. "The Directors 
have therefore decided to proceed with all dispatch with the erection 
of the third and fourth installations, to increase the output of the works 
to its fullest capacity of 4,000 H.P., as originally proposed. With this 
power they estimate that the return on the capital employed will 
be considerably higher on the four installations Шап on the two. 
The Directors have decided to call up the remaining 4s. per share, and to 
procure such further capital (by the issue of Preference shares or deben- 
tures) as they require for the rapid completion of the third and fourth 
installations. The work will be pushed forward as rapidly as possible in 
order that the four installations may be in operation by the middleof next year. 

COVENTRY ELECTRIC TRAMWAYS COMPANY (LIMITED). —The first 
ordinary general meeting of this Company has been postponed from the 
5th to the 22nd inst., owing to the absence of а quorum. 

GREAT NORTHERN TELEGRAPH COMPANY.-—The traffic receipts of this 
Company in September, 1897, were £22,000, and the total receipts from 
Jan. 1 to Sept. 50 £203,600, against £212,000 and £231,000 in the corres- 
ponding months of 1896 and 1895 respectively. 

ISLE OF MAN TRAMWAYS AND ELECTRIC POWER COMPANY 
(LIMITED).—The Directors of this Company have declared an interim 
dividend for the first six months of the financial year, at the rate of 6 per 
cent. per annum on the Preference shares and 74 per cent. on the Ordinary 
shares, both payable on the 7th inst. 

MUNICIPAL ISSUE.—The Coventry Town Council are inviting appli- 
cations for £324,000 T wo and Three-Quarter per Cent. stock ata minimum 
price of 99, payable £5 per cent. on application, £25 on allotment, and the 
balance in two equal instalments, on Nov. 11 and Dec. 11. A portion of 
the present issue will be applied in the extenaion of the electricity supply 
undertaking. "Tenders will be received at any of the branches of Lloyds 
Bank (Limited) up to and including to-morrow (Saturday), and at their 
chief London office, 72, Lombard-street, E.C., up to 2 p.m. on Monday, the 
lith inst. 

NORTHWICH ELECTRIC SUPPLY COMPANY (LIMITED).— The first 
ordinary general meeting of this Company was held on Tuesday. The 
Directors’ report stated that 1,113 shares of £5 each had been allotted. 
The erection of the works is being proceeded with as epeedily as possible, 
and as it is anticipated that the opening of the station will take place in a 
few weeks, favourable arrangements have been entered into with Messrs. 
Brunner, Mond and Co., which would enable the Company to produce 
electric current at a low cost. Mr. T. H. Swinburne, of Altrincham, has 
been appointed engineer of the works. On the motion of the Chairman (Mr. 
Т. Ward) the report was adopted, and Articles of Association were adopted. 

NORWICH ELECTRIC TRAMWAYS COMPANY (LIMITED).—Owing to 
the absence of a quorum the first ordinary general meeting of this Com- 
pany has been postponed from the 5th to the 22nd inst. 

RAILWAY AND ELECTRIC LIGHTING COMPANY (LIMITED).— This 
Compauy has been formed with a capital of £75,000, in 50,000 Ordinary 
апа 25,000 Deferred shares of £1 each, to take over and execute a contract 
entered into between Mr. W. Р. J. Fawcue, with the Great Central Railway 
for the supply of electric current and for electrical installations at certain 
of the stations of the new railway to London. The price to be paid to 
the vendor has been fixed at the total issue of fully paid-up Deferred 
shares. The Ordinary capital will be einployed in providing generating 
stations, and debentures will be issued to provide capital for the generating 
plant, which will cost about 250,000. Бу agreement the profit to 
the Company from the supply of electric current will be limited to а 
penny per unit, the contractor taking the balance. On the minimum 
quantity which the railway company guarantee to take for arc lighting 
alone, one penny per unit is stated to be sufficient to pay dividends of 
6 per cent. on the Ordinary shares and 5 per cent. on the Deferred sharea, 


(Limited), and have ordered the same to be quoted in the official list. The 
Committee have also been asked to appoint a special settling day for 25,000 
vendors’ shares (Nos. 36,475 to 61,472) of the Great Horseless Carriage 
Company (Limited), and to grant а quotation to 100,000 vendors' shares 
of the Castner- Kellner Company (Limited). 

SUBMARINE CABLES TRUST.—Notice is given that on and after the 
15th inst. the coupons due on that date will be paid in full by Messrs. 
Glyn, Mills and Co., 67, Lombard-street, E. C. Notice is also given that 
new sheets of coupons are ready for delivery, to be obtained at the offices 
of the Trust, Winchester House, Old Bread.street, Е.С. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended Oct. 1 (after deducting 17 
per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited), were £2,783. 

WESTERN UNION TELEGRAPH COMPANY.—This Company have issued 
their report for the quarter ended Sept. 50. The following statement 
exhibits the condition of the Company at the close of the quarter ended 
July 30, 1897 :— 

Surplus April 1, 1897, as per last quarterly report...... $7,559,747 68 

Net revenues, quarter ended June 30, 1897 1,509,682 08 


$9,069,429 76 


From which deducting for— 

Dividend of 14 per cent. paid July 15th $1,216,967 50 

Interest on bonded debt ............... 224,921 20 

Sinking funds osere 20,000 00 

$1,461,888 70 

Less portion of sinking funds for the 

bonds of 1900 (which was set aside 

previously) returned to the Company 

by the sinking fund Trustees, because 

of the drawn bonds not being pre- 

sented for redemption . . 40,000 СО 1, 421,888 70 
Left a surplus July 1, 1897, ůüũu UU ꝗ . $7,647,541 06 


The net revenues of the quarter ending September 30, 
based upon nearly completed returns for July, par- 
tial returns for August, and estimating the business 
for September, will be about ..... ........................ 1,750,000 00 

$9,397,541 06 

From which appropriating for— 


Interest on bonds ........ ......... Ps Edad $225,000 00 
Sinking funds ..... VCC " ,000 00 
$245,000 00 

$9,152,541 06 


It requires fog & dividend of 1] per cent. on capital 


stock issued, about ....... ТЕТИНИН ТИРЕУ РА 1,216,975 00 
Deducting which leaves a surplus, after paying divi- 
dond . TT $7,935,566 06 


In view of the preceding statements, the Committee recommend that a 
dividend of 1} per cent. on the capital stock of the Company be declared 
payable on and after the 15th inst. Theannual meeting of the shareholders 
will be held on the 13th inst., and the stock books of the Company are 
closed until the 14th inst. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).-—The 
estimated amount of the traffic receipts of this Company for the half- 
month ended Sept. 30 is £1,664, against £1,654 in the corresponding 
period of 1896. The June receipts (estimated at £4,458) realised £4,480. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


— ee a 
[ 


AGGREGATE— 


and with incandescent lighting the Company hope to pay 74 per cent. upon Wii int No. i5 dite. 
both classes of shares. The railway company is to guarantee interest at Line. ended Amount. or Dec. of |— —— ic 
4 per cent. on the debenture capital. We understand the prospectus of "^ |weeks| Amount. or Dec. 
the Company willshortly be issued. T: A 5 „ 
ROYAL ELECTRIC COMPANY ОР MONTREAL.—-Messrs. Coates, Son and ale АЕ £ 58 £ £ 
Co., 99, Gresham-street, E.C., are inviting holders of this Company’s Four Bir miogham Tramway a. | Oct. 1 039 | - 509 "s 35 552 | 38 29 
and a-Half per Cent. Debentures to send in their bonds for additional | Bristol Trams & Carriage ,. 3 as + 23 id 12 20 t9, 05 
stamping, in accordance with the requirements of the Inland Revenue As А к же нын Ry. „ 925 | + | Л = 
s issi isi i over Tramways ......... iu Wi д T S sia 
Mu eum congica. QE Hier Courte ООШ БОШОН | Dublin United Чой) | x. "|. 95.3 76 13| 10501 = 748 
STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have | Liverpool Overhead Rly. sd 5 Yen * үе | 14| 20,773 un 
appointed Wednesday, the 15th inst., a special settling day for 45,541 Sheffield Tramways ... { oe 310054 gor M "E 
shares (Nos. 1 to 43,541) of the South London Electric Supply Corporation ct. | , + i 
ELECTRICAL COMPANIES’ SHARE LIST. 
AMOUNT | LAST PREVIOUS Price RATE PER BUSINESS рока 
PRESENT - 'S PRICE | Wednes ^ CENT. DURING WERK 
AMOUNT.| SHARE. DAAD. NAMI | ШЕ $9. Oot. e үткірЕр. | DIVIDEND DUR. ENDING OCT. 9. 
ELECTRIC RAILWAYS ano TRAMWAYS. & s.d Highest | Lowest 
£19,126 £10 8/0 | Central London Ordinary шш............... è 93 10 98 10 217 2 | Jane and December 10, 03 
143,106 10 1/3 Do. (ed paid) H ы б 34 b 6 | 217 8 E " th " 
£630,000 | Stock 2 City and South London Railway Con. Ordy, ==.. 67 69 69 71 2 12 10 January and July - 703 683 
£ 85,701 | Stock 4 Do. 4% P tual Debenture =a = = 128 140 188 140 217 8 | May and November та 
64,000 10 9/38 | Waterloo and City Ordinary .......... abesse lu} 11} 19 18} 2 6 8 | June and December 111 11 
87,500 10 з Ц 59 1 Overhead Railway Ordinary = === -| lij 10 оп 313 2 | February & August Эя 8 
10. 000 10 5 e. Prefer ee em овез сю «о аю €D €D €D ею «о . ~ 97 Ц == = 
19,000 | Stock é Do. 6 Debep tare €————— 110 из 110 113 811 5 | January and Jaly - - «= 
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ELECTRICAL COMPANIES’ SHARE LIST. 
LAST PREVIOUS Price RATE PER BUSINESS рони 
үч x^ s DIVI- NAME. WEEK'S PRICE | Wednesday, CENT. DIVIDEND DUE. DURING WEEE 
OUNT.| GHARR. | DEND. SEPT. 29. Oct. 6. YIELDED. ENDING Ост. ? 
£ s. d. est 
2928, 960 Stock 14/0 | Anglo-American iss 2 a J — —— I | 50 61 59 61 411 2 | Feb., May, Aug.,Nov. 59) 59 
23,038,020 Stock 23/0 De: Preferred secs... ana тз oo ed m жь "ше == + 105 1 J6 106 107 5 3 10 "n n ij 104 
£8,038,090| Stock 5/0 CC T 131 14 13} 13 ve ~ 13 1 
4 87, 00 £100 4% “Айка Direct Telegraph (Бай). eecesmiranocass| 200 ИҢ 101 105 81611 | January and July .. z 
£25, 10 es MR: у 7, т a Сеш quA x 5 Uk os Cata Sio 5 6 54 6} .. 72 — 
130,000 10 3/0 | Brazilian Submarine 161 1651 154 16 4 7 6 | Mar., June, Oct., Dec. 153 153 
£15,000 100 5% % Do. 6 per Cent. Debs. (2nd Series, 1900) . 113 117 | 1H 118 4 510 | June 'and December - = 
19,000,000] $100 7% Commercial Cable Capital Stock . 178 183 178 183 4 7 5 Jan., Apr., July, Oot. .. T 
£633,686 Stock “А Do. 4 ру. Cent. Debenture Stock .......xd 107 108 108 107 814 9 js М 7 106 
16,000 10 r Кы nt mit oi лу: 8h 93 8h 9 8 8 5 | February and August 9 8 
6,000 10 10% Do. зема рЫ 10 per Cent 181 194 18} 193 Б: 9.7 " ' - 
12,981 5 2/0 Direct Spanish (fully раїа).............„—....х@ 4 5 4 5 4 811 | April and October .. - — 
6,000 5 10 e D per Cent. Cumulative Preference .... 10 11 10 11 4 12 10 — — 
480,000 £50 44% Do. per Cent. Debentures ns.. me.. .-.. -| 103% 106% 108% 106% 4 411 | January and July . .. 
60,710 £20 4/6 | Direct Uni d States Cable, 1877 10 10 10} 174 5 11 7 Jan., Apr., July, Oct. 103 10 
400, £10 EU. ||. MND, Sonia ы с ыр tastenssae Su ade EY 169 17 162 17 815 4 z > 1755 16 
10, £10 6% Do. 6 per Cent. Cumulative Preference .. .. 18 19 18 19 85358 18% T 
802,615| Stock 4% Do. 4 рег Cent. Mort. Debenture Stock (red.) 130 133 131 184 3 0 7 | May and November 1333 13:4 
,900 | £100 5% |*_ Do. 5 per Cent. Debentures, 1899..........| 101 104 | 101 104 414 9 | February & August .. — 
250,000 10 2/6 | Eastern Extension 171 18 171 181 816 9 | Jan., Apr., July, Oct. 18 17} 
£820,000 4x Do. : per Cent. Debenture Stock ..........| 129 132 12) 132 Oe 9 February 4 А August - os 
£125,700 £100 ony [* DA . с. (Austin. Gov. Sub.) Debs. 1900 9) 103 100 104 417 4 Vnd and July .. .. — 
£12 1,300 100 6% Eastern ia 8. Atrican 5 p. Cent. Mor. Deb.,1900 .. 99 103 100 14 417 4 — — 
„000 100 i * Do. 4% Mor Debentures, 190ùũ 9 103 103 103 108 315 8 | Febru & August — — 
„000 25 + * Do. 4% Mauritius Sub. Debs, (red.) ....—..| 108% 1117 1087 1117 3 13 1 | May and November T РА 
180,227 10 3/6 | Globe Telegraph and Trust 1l 12 ПР 12 815 0 |Jan., Apr., July, Oct. nig 1} 
180,042 10 6% Do. 6 per Cent. Preference =... . 16} 171 i6} 171 9 9 7 174 16 
152,000 10 5/0 | Great Northern of Copenbagen . i 261 274 26} 27} 813 1 January, April, July 27 26 
£160,000 100 5 * Do брег Cent. Debs., 1853 issue Series “в” 102 105 10; 105 415 8 | March & September — - 
17, 25 37, Indo-European ......... — 54 57 51 57 4 7 9 | May and November 51 * 
£100,000 100 6%  |'Loudon Platino-Brazilian 6 per Cent. Debs., 1901.| 106 109 107 110 Б 9 7 | March & September - ~ 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs. (red) 1942 . 107 112 107 110 813 5 | Juneand December zm РА 
11, 8 NO | OMNES ss шул cede ins nuance kae st no € o Y» xil 7 8 7 8 5 0 0 | April and October * z 
8,881 2100 Cert.| 10/0 Submarine Cables "Trust 3 atte 186 141 187 142 464 " " ШЫ — 
15, 10 6/0 West African Telegraoe n F 6 5 6 5 0 0 T - — 
8213, 400 100 5% » Do. брег Cent. Debentures (red.) 103 106 103 106 414 4 | March & September 106 - 
80, 10 AN NOM Conte ог Ажанои snares scu ain quy Eur ams рай жаз patr ei ll H 1} к= - ~ — 
£150,000 100 4% Do. 4perCent. Debent ure. 1I05 107 10⁵ 107 3 15 6 | June and December .. os 
85,821 10 -[6 West India and Panama ...... eme 1 1 і 1 Я May and November - - 
84,563 10 /0 | Do. брег Cent 1st Preference – 10 10} 9# 10} воо " u 10} 10 
4,669 10 6/0 | Do. ò per Cent. 2nd Preference ......—.... 74 84 T$ 84 ("o TE, - ” Т а - 
£30,000 100 5 * Do. брег Cent. Debentures, 19177 106 109 106 109 41210 | January and July .. “+ 
64,256 15 8 Western and Brazilian .........._........ жаймай 9 10 10 10} 217 2 | May and November 10 91 
83,129 n 8/0 Do. 6 per Cent. Preferred Ordinary геа X o 1 71 317 4 s: s Tye 7 
83,129 7 1/6 Do. Deferred Ordinary .... MA asia 2 21 24 34 » d n 2 
£382,230 "T 47, Do. 4 per Cent. Debenture Stock . 1^3 106 104 107 315 6 | June and December ** .. 
$1,163,000 7% Western Union 7% 1st Mort. (Building) Bonds 1902 106 110 106 119 6 9 8 | Feb.,May,Aug., Nov. — — 
£1€0,100 £100 6% Do. 6per Cent. Sterling Bonds (red.) 100 105 100 105 5 14 3 | March & September °. - 
«0| дв | 49 |cttreleyhone T оз} 
, elephone (fully paid) ........ РА 8 8 | 8} 81 e — — 
224,850 10 d'y Consolidated габ ас Аар Const. & Maintenance .. v's f | ч ii T О. s rire ua ste rt „ - 
, 5 4/0 Monte Video Telephone 6 per Cent. Preference .. 2 2 2 24 8 0 0 October г - 
484,597 Б 8/0 | National ........ saan 63 61 68 61 4 7 8 | February & August 61i бт; 
15,000} 10 | 6/0 Do. 6 per Cent. Cumulative ist Pref. у... 15 17 15 17 810 7 и „ be - 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. (fully pald) .. 15 17 15 17 810 7 10 12 * z 
2:0,00) 5 2/6 Do. 6% Non-Cumulative 8rd Pref. (fallypaid) 6 6} 6 63 3 16 11 * * ei 6 
1,829,471 | Stock | 83% ( Do. Dobepture Stock, 347 (red.) . 105 110 105 110 3 8 9 | June and December | 105 - 
171, 1 r . dha ez mixes Ys н Y^ 1 4 2 4 | April and October.. — — 
58, 5 5/0 | United River Piat * 81 ji 8 41 BOT АК (ЧИШУ Зла - - 
£140,788 | Stock 5% |* Do. ö per Cent. Debenture Stock (red.) 102 107 102 107 414 4 Jane and December - - 
ELECTRICITY SUPPLY COMPANIES. 
pre 5 447, Birmingham Electric Supply (fully paid) 12] 121 12} . March ............ сіу һе 
, z // enar Y ne dE rao JO C uu ÉU ve dr T — 
50,000 £10 14% | оңу of London Electric Lichtin fully paid 25 26 25 26 21310 | February & August 231 254 
40,000 10 6% e 8% Cumulative Pret. ( ily paid). us ized Ie * £18 17 18 8 6 8 | January and July "ol — 
440),000 Stock 57 Do. 57 Debenture Stock (red.) 130 135 131 133 814 3 | June and December 15 es 
80,000 b | 3/0 | кгр Cross & Strand Electricity Supply Corp. 12 13 12 13 2 0 0 | February & August a 124 
20,000 T Do. 4} per Cent. Preference . TEE SES 6 6} 6 0j 3 6 8 x p 16 e 
67,500 £100 5% |* Do. Брег Cent. Debentures (red.) esso. — January and July .. io? - 
£ 16.000 b 26 | Chelsea Electricity Supply Ordinary ........—.. 15 103 10 10} 3 9 9 | March .. 1114“ 91 
£60,000 Btock 414 * Do. 417 Dabenture Stock (red. a 110 113 110 113 3 19 8 June and December A HE 
£30,000 £10 -» | County of London & Brush Prov. Ord. (fully i paid) 121 13{ 12 13} . 1514 127 
20, £10 6/0 Do. 6% Cumulative Preference ...... d 154 16 15 16 315 0 | March & September 9.7 d diu 
10,000 £5 is House-to- House Electric Lighting Supply Ord, | 9 9} T - 101° 9 х 
10,000 25 i Do. 7 por Cent. Preferene3 ........ ........ 10? 111 3 2 1 | March & September 4 1015 
111,00 £5 . London Electric Supply Ordinary ................ 2 2) 2 9 42 + oe - 
48,050 | £j x DG; оо оска em rene inn enis 44 42 43 44 .. T E ел 
49,900 | 10 8/0 | Metropolitan Electric Supply Ordinary. 18 19 18 19 2 12 April and October.. * "e 
12,500 10 3/8 Do. issued at 2 prem. (fully paid) ..........| .17 18 17 18 i. " T - — 
£220,000 | Stock | 117 Do. 44% Deb. Stock First Mortgage .. 118 122 118 122 313 9 Jane and December == — 
9.452 10 8/0 | Notting Hill Electric Ordinary ............ а 15 16 15 16 240.9 | МИЕ Дааа } e 
375,000 | 1 ~ | Rand Electric .... yis GEN TR. 1j 18 1 19 т Ы re — 
£125,000 | Stock e River Plate Elec. Lt, Trct'n. Ltl., 57 Ist Mor, Deb. : 03 93 " DB Uv "e 
150,000 8100 - Royal Electric Company of Montreal Shares .... b. 143 150 ws | * 2 
151,000 100 44% |+ Do. 44% ist Mort. Debs. ..... ...Xd| 105. 107 | 108 106 4 411 April and October | oe - 
19,980. 5 3/6 | St. James and Pall Mall Electric Ordinary .... 16 Yi | 6 17 3 7 8 | February & August t T 
20,000 b 3/6 Do. 7 per Cent. Preference ... 4 10 1 0 11 8 3 3 " " | 194 
£50,000 Stock 4X |* Do. 4 per Cent. Debenture Stock (rel... . 103 106 103 106 816 0 | June and December ig e. 
67,900 5 4/0 | Westminster Electric Supply (fully paid) z 14h 19 143 15 3 4 0 | March & September | ы 
ELECTRIC MANUFACTURING, &o., ee | 
90,000 £3 1/6 Brush Electrical Engineering .. мса? H 11 1 i = - | 1 — 
90,000 | 3 2/0 Do. per Cent. Pref. Non-Cumulative ...... là ц E 1 .. - | 1 ці 
£125,000 Stock 44% Do. 44 per Cent. Perp:tual Debenture Stock! 103 107 | 103 107 4 4 1 | February & August | М ie 
£76,770 Stock | 447 |+ Do. 2nd Debenture Stock (red. 94 98 96 10) 411 2 June and December 91 - 
10,000 £10 m British Aluminium Ordinary ................... , - - - as - 
20,000 10 А Do. 7% Cumulative Preference . .......... . = — — — — 
20,000 £5 6/0 Callender's Cable Construction, Limited, Shares . А 7 8 315 8 | June and December ge e 
499,000 Stock 14 Do. 13 ГА Mort. Deb, Stock mere uay . 108 113 4 0.9 n "n . se 
200,000 1 T Castner-Kellner Alkali Co. (16s. paid) 2 1 1} 1 11 — - 14 - 
28,130 b 8/0 | Crompton and Co., 7 per Cent. Cumulative Pret .. ү 2 1} 2 — => ee - 
£32,850 100 67 Do. 57 First Mortg: age Debentures (red.) 89 81 89 94 Б 6 б | January and July .. - ~- 
99,261 5 1/9} | Edison and Swan United (“A“ Shares) (£3 paid). 21 23 2 21 5 8 8 | February & August 277 =. 
17,139 5 2/9} Fro гыз» ШЫ cin eae 1 4] 4 5 5 6 0 » " I - 
£20,000 Stock A: Do. 4% Debenture Stork (red.)..... y 101 103 101 103 317 8 June and December P - 
110,000 22 1/1} | Electric Construction Co. (Limite B. 2 24 2 21 411 1 | February & August | 21 2 
106,813 2 7Z Do. 7 per Cent. Cumulative Pref. .......... ү 83 3h 38 4 8 4 | August ...... æ |. | 8," si 
91,196 1 10/0 | Elmore's Patent Copper Depositing m =.. = = =.. d | 8 і — T — — 
10,000 10 6/0 Henley's Telegraph Works Ordinary .......... E 19 20 | 19 20 5 0 0 | February & August 193 19 
8,000 10 7/0 Do. 7 рег Cent. Preference ............. 184 19) 18 19 312 0 " ” e - 
£50,000 Stock 44% Do. 44% Mortgage Debentare Stock (red. * 109 114 109 114 £0. 9 " " “+ — 
60,000 £10 5/0 India Rubber, Gutta Percha, &c., Works ........ 214 22 | 214 22] 4 8 11 Re " 211 - 
800,000 100 47 * Do. 47 First Mortgage ‘Debentures (red.).. 193 107 103 107 314 9 Maron & Sent«smber | T- — 
87,850 13 13 Telegraph Construction and Maintenance .,....— 36 3J 86 3) 412 4 March and July.... | — 
£150,000 100 5 Do. ö per Cent. Bonds (red.! 1899 102 105 102 105 415 З January and July.. — .. 
£32,500 85 36 | Willans and Robinson Ordinary.. ........ LL 8 8 84 8} 4 0 0 April and October 8 8i 
£12,500 &b 8/0 Do. 6% Cumulative Preference .,........ .... 7 71 7 73 8 17 5 1 РА - “ 
£100, 000 | Stock 36/7 ро. 417 First. Mort. Ders.. re 106 108 | 106 108 4 4 1 | Mayand November = 


* In calculating the yield оп this security, allowance has been made for accrued interest, but not for redemption. 
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BRUSH GLOW LAMI 


HIGH EFFICIENCY. 
UNIFORM QUALITY. 
LONG LIFE. 
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LARGE ‘STOCKS KEPT. 


Special Terms to 
the Trade. 


No Charge for Pains: and Delivery in the 
Kingdom for Orders of 100 Lamps and upwards 
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Send for Price Lists to— 


THE BRUSH ELECTRICAL ENGINEERING CO., 


— — 
SS 
p" 


== 


LIMITED, 


49, Queen Victoria St., London, E.C. 


“WOLOPHANE” 


Light Diffusing Globe. 


GUARANTEED TO GIVE MORE LIGHT, WITH BETTER DIFFUSION, THAN ANY GLOBE IN EXISTENCE 
LATEST DESIGNS in CLEAR GLASS and NEW PATENT ROSE TINT. 


The only Globe that 
overcomes the 
objectionable features 
of the 
Incandescent Glow Lamp. 


Particularly applicable 
to 
Artistic and Decorative 
Electric Installations. 


New Pattern for 1897-98. No 30 

We respectfully beg inspection of our new system of lighting directly from the ceiling, as installed in our 
9 

9 e e 


SHOWROOMS, ‘‘HOLOPHANE’’ LIMITED 


91, 98 & 95, QUEEN VICTORIA ST., LONDON, E.C 
Dozen. Catalogues Free. 


Prices from 24s. per 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 


CONNECTIONS. 
— — a м es | БАСА 
| y AAA Үр e 
S 245 X2 a 
Q0 t 2 һа SJ 3 , \ 
E — fe N * 42224. E] 
с. £ m 2 * S 
ы гайы; 2 4 "Te p 3 
A OZ Ness. ьс РУ, ET : 
/ \ mh E. x f МЕ Š 2 
S аточ . ^) -»» 
S AN: MR A xe e aman 
EN — oy AG М 4 
: 2 — ey rs Cy a — 2 
Z — - * Ni 
v “б> с N 
yf Buses aber v 
7 S e 
a 
o7 go 
eet “N 
E ) 
"> - /] 
D NAR А М» 
© j > — "T 
ie а 0 (Quy ae 
Bandy, TET R 4 za - 1 2 
a2. >? * TT 
( D qq ^ =e =< 
Т B ade а. iu) 
bev зын» an - N dd tova 1 
7 “А45. / — >” NX 
x | / 7 | Aus A. Log * 
т © алоо 74725: — © 2140 ^ yal С 3 \ 
Caw 1 x | \ ‘a> = A É 225i CABLE COM MUN ICATION д» | ** ` | Camar 95485. 
E Am AVE on mas gm | 
EPA P^ с Care totale FZ 1 etos WORLD — aaeeea op ЕР mum 
* ^ vy lastra dI ae ДАА " "vt 3 a Rovers чш, 
— > ‹ ЕУ} | 
. E == - \ È — - е - Ar / 
TEH 
IN CONNECTION WITH THB (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
n TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


` By DIRECT TRIPLICATE CABLES, to — Portugal, Gibraltar, Malta, Egypt, Aden, 
and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madelra, St. Vincent, Brazil, Argentine 
Republio, Uruguay, also to. Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore; Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. | 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Acora, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 


By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. „„ 


Telegrams should be sent from the Company's Stations 
LONDON-—1!, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER-—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandia, Rettimo, Canea, Sitia: 
Rhodes, Trieste, Corfu, Zante, Patras, ош Ао 7 дош; Santa aura, Tinos, Andros, Zea, and 
е Greek Islands. 


This Company’s Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


ding Tel from Postal Stations © © V 22 ignalled gratultousl b 
ы аб should. e taken to Bak ihe L.A. EASTERN, "ie Ыш Porat Au 25 tien. і 
Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as aboye, or at 


37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 60, Old Broad Street, Е,О, By Order, GEORGE DRAPER, Seoretary. 
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‘THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL NIRES. 


DIRECT OVERLAND TELEGRAPHS 


; OONNECTED WITH 

INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES IN THE STRAITS SETTLE- 
8, CHINA, MANILA, COCHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 

CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 

TURKEY AND THE EAST GENERALLY. 


The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


are accepted ab the Company's Offices— 

LONDON: 18, Old E Broad Street, E.O, 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.G. 

LIVERPOOL: African House, 6, Water Street. 


MANOHESTER: 60, Spring Gardens. | 
Where receipts are given gratis for the char es made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED “VIA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Via.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, Е.С, 
W. ANDREWS, Managing Direcior. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd., 27, Cannon St., B. G. 


BROWNING'S PRESERVATIVE ENAMEL PAINT, 


ANY COLOUR OR TINT. 
READY MIXED. USEABLE AT ANY TIME. + SHIPS, STEAMERS, YAOHTS (Inside or outside), LAMP-POSTS (Gas and Electric), 
for ALL. PURPOGES where a and washable surface {s essential. Has stood years of rough we 
THE iNDEBTAUGTIELE PAINT resists the Рет of acids and alkalies. Invaluable for Iron Structures, Boofing, ба Tanks, &o 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, &o, 


BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION Ver damp Walls.” 


Prevents decay and makes perfectly Weatherproof Stone, Marble, Brick, Cement, Plaster, &c. The only solution used on CLEOPATRA’S NEEDLE 
which has been preserved by it 18 YEARS. —— a ee 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXNIBITIONS— 


30vHi 


AVN 


com NEEDLE `s.. 


FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: '' WEATHERPROOF LONDON." 
THE MOST NUTRI ; 
a Duncan Wallet and Co., 
E P P 8 8 EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &c., in Bond. 
GRATEFUL—COMFORTING. 114, FENCHURCH STREET, LONDON, E. 0, 
реа оао made for supply of Telegraph Stations & Cable Steamers abroad 
C O C O A Messrs. D. W. & Co. supply Provisions and Bonded Stores to the CABLE STEAMERS 
of 8 Companies, also to VARIOUS STATIONS of f the EASTERN, EASTERN 
AND SOUTH AFRICAN, and HASTERN EXTENSION, AUSTRALASIA, AND 
BREAKFAST AND SUPPER. CHINA TELEGRAPH COMPANIES, and are prepared to execute orders on specia ~ 


KIRKALDY’S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.’s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 
LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN & Co., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels. Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, * GARFORD ST, LONDON, Е. 


TELEGRAPHIC ADDRESS; “ KIRKALDY LONDON.“ 
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THE EASTERN « SOUTH AFRICAN TELEGRAPE COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, ишт, о 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED, 


The above Companies, by means of эв of Cables along tt along the East and West Coasts of West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs:— 


SOUTH APRICA. 
CAPE COLONY. NATAL, 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR, SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay), MOMBASA, 
BAGAMOYO. DAR-ES-SALAAM,’ 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH, 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA. GRAND BASSAM. 
LAGOS ; GABOON. 
: S. THOME. WHYDAH. 
ion LOANDA, GERMAN 
BONNY. BENGUELLA, — € 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffa and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, E.O. 
By order 
Н. E. PLANK, Secretary, GEORGE DRAPER, Secretary, I. OAMBBOOE, Sorry, 
Aymoax Deor Tulnenaen Company. Basrznn ако к Атвіоли TarsemapH Wer ÁrRiCAM Txrxenarn бошт, 
MPANY, 
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"n BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Lr. 
THE WESTERN + BRAZILIAN TELEGRAPH (0., Lov. 


TEE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 

Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 

Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 

from Pernambuco to Ceara, Maranham, and Para. 

Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo, Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Oo, Ltd, 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


s. d =. d 

Madeira => м м — — — — 1 2 Argentine Republc—All8tations.. — = = 4 6 

баре Verde voii ^ Mid - = = — s : Paraguay—All Stations uS ош un me А 
* 99 ч ago om есе om oa 

Br мш—Ре buco ah _ a _ ue _ з 6 Bolivia— All Station. — — = 6 9 

„ All other Stations (414 6| Obili—All Stations ~ - = 6 2 

Uruguay All Stations — — 4 6 Peru—All Station = ™ 6 9 


000000 
Tariff-Oards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies, Messages should be marked “Via Eastern.” 
By Оврвв, 
| RIOHABD OOLLETT, Secretary, 
Bnazmien BUnnannm Твгвоварв Co., WMO nenn House, Ор Broan STREET, 
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= COMMERCIAL." 


THE LEADING ATLANTIC CABLE COMPANY. 


BRITISH COLUMBIA 
CANADA 
DIL IPIE 


= THE GREAT SUBMARINE 2 LAND TELEGRAPH SYSTEM. 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEG'" APH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST hELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The“ COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Pacifico Railway Telegraphs 
for all important places In Canada, from the Atlantio to the Pacifico; the ONLY COMPANY having Lines in British Columbia. The ‘‘ COMMERCIAL” Company's 
Cables landing in New York City and near Boston ocnnect with its OWN SYSTEM of Land Lines, reaching all parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION ** VIA COMMERCIAL,” on ове THE company’s GLOBE TRADE MARE FORMS, 


. GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, Е.С. FREDK. WARD, MANAGER IN ENGLAND, 
BABING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


HEAD OFFIOE : 253, BROADWAY, NEW YORE, U.S.A. 
JOHN W. MACKAY, PRESIDENT, GEO. G. WARD, VicE-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, Sxonrranr. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. - 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXIOO and CENTRAL and SOUTH AMEHIOA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS In the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY. of CANADA. 


То ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Напідден 
they should be marked 


“Wia Western Union.” Ceu charge united 


The Offices of the Compan | " 
in Great Britain are. 7 252, GRESHAM HOUSE, -OLD BROAD STREET, LONDON, Е.б. 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, Е.С. 2, NORTHUMBERLAND AVENUE, LONDON, W. C. 1.  PANMURE STREET, DUNDEE. * 
an 9 n EXCHANGE, LONDON, Е.С. АБ, EXCHANGE BUILDINGS. LIVER GEORGE F1REK T, EDINBUEGH. 
10 09, FEN CHURCH 8T ET, LONDON, E.C. BACKHALL CHAMBERS, BALDWIN 57. BnI870l. ; EXCHANGE BUILDINGS, 1EITB. 
10 00 AHAM х HOUSE, ARUNDEL ST., STRAND, | 29, GORDON STREET, GLASGOW. ^ 7, ROYAL EXCHANGE, BANK ST., MANCHESTER. 
W. C. 10, FORSTER SQUARE, BRADFORD Г 1, SIDE, NEWCASTLE-ON-TYNE. 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850) 


Eleotrioal Auctioneers, Valuers, 


AND ARBITRATORS. 


Average Annual Valuations oed, £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDOR, Е.С. 
SALES BY AUCTION, &c. 


NOTICE OF SALE.—Re PATERSON & COOPER, European Works, Pownall. 


road, Dalston, London, N.E. 
W HEATLEY KIRK, PRICE AND GOULTY 
are Instructed by the Trustee to 
SELL BY PUBLIC AUCTION, 
On TUESDAY, the 19th, WEDNESDAY, the 20th, and THURSDAY, the 21st 
Ootober, 1897, commencing at 10 for 10.80 a.m. prompt, 


THE ENTIRE CONT ANTS 
of the Works Premises. 


The Plant includes: Corntsh Boiler, 21ft. by 6ft. diameter, Horizontal Steam 


Engine, 17410. cylinder by 36in. stroke, Vertical High-speed ditto, 12155 by 10jin., 
97 Slide, Surfacing, Screw-Cutting and Hand Lathes, from 5in. to 16in. centres, on 
straight and gap в from 4ft. to 20ft., by Muir and other welbknown makers, 
14 Brass Finishers’ Hand Lathes, from Sin. to Gin. centres, Radial Drill, 5ft. arm, 
Two self-contained Vertical Drilling Machines, quick speed and treadle ditto, Double- 
head Shaping Machine, 151п. stroke, Planing Machine, 7ft. біп. by 3ft. Gin. Punch 
Searing Machine, Universal Willing Machine, Screwing Machines, Slotting 
hine, 10in. stroke, Wood Planing Machine, Wood Moulding ditto, Band Saw, Two 
Circular Sawing and Grooving Machines, Shafting and Gearing ; the Loose Tools 
and Utensils comprise the usual Hand Tools in Fitting, Turning, Smithy and l ; 
the Stores p ike some dozens 10-ampere Arc Lamps, Incandescent Lamps, Cable 
and Lighting Wire, Switch Boards, Ammeters, Voltmeters, Reflecting Galvanometers, 
Wheatstone Bridges, many gross of Cut Outs, Switches, Telephones, Bells, Brackets, 
Carbons, China and Glass Ware, Bolts and Nuts, Copper and Brass Sheet and Pipe, 
Lighting and Plating Dynamos, Office Furniture and Fittings, &oc., &с. 

May be viewed day preceding and mornings of sale. 

Catalogues may be obtained shortly on роп to the Trustee, EDWARD С. 
MOORE, Esq., 8. Crossby-equare, k. C., ‹ г to the AUCTIONEERS, 49, Queen Victoria- 
street, London, E.C., and Albert-square, Manchester. 


TENDERS INVITED. 
VESTRY OF ST. PANCREAS. 


The VESTRY of ST. PANCRAS are prepared to receive TENDERS for SUPPLY. 
rotted end FIXING ADDITIONAL PLANT at the Regent's Park Electricity Works, 
comprising : 

DYNAMON, ENGINES AND SWITCHBOARD. 

Copies of 8 cation, Conditéons of Contract, and form of Tender, to be obtained 
upon application to the Chtef Clerk, Blectricity Department Offices, No. 57, Prset. 
street, NW. on payment of à deposit of 21, which will be returnable on receipt of 
a bois 9036 Tender aud Specification. 

‘Fendere to be sent to the unde ed, endorsed ‘‘Tender for Engines and 

„ c.“, by 12 o'clock noo 1, on ЃСЕЗОАҮ, 2nd November, 1347. 
e Vestry do not bind themselves to accept the lowest or any ‘Tender. 
C. H F. BABRETT, Vestry Clerk. 

v Hall, Pancras-road, 


n, N.W., 11th October, 1897. 
COUNTY BOROUGH OF SALFORD. 


me ЧОКТО LIGHT COMMITTEE are prepared to receive TENDERS for the 


MSH. TENA OU SERVICOS CABLE AND ALTERNATING 
CEBRƏNT FRANSFORNERS. 
- Ope matten and any further information may be obtained from the Electrical 
Y er 
ed Те 


alness-road, Broughton. 
nders, endorsed “Cable” or *'Teansformers," and addressed to tie 
Chairman of the Electric Light Committee, to be delivered to me not later than 
10.0 a.m., on FRIDAY, October 22nd, 1897. 
By order, 
SAML. BROWN, Town Clerk. 
Town Hall, Salford, 13th October, 1897. 


TO ELECTRICAL ENGINEERS. 


ENDERS WANTED for the STOCK-IN-TRADE, GOOD- 
WI FIXTURES, &c. (about £500) of the well-established Electrical 
Binyineer's iness of Messrs. URN ER and HOOD, 30, Bradford-road, Dewsbury, 
Yorkshire. May be viewed by appointment with them. Tenders to be delivered to 
us on or before FRIDAY, 22nd October. Highest or any Tender not necessarily 
accepted.—H. GREENWOOD and Co., Valuers, Falconer-chambers, Scarborough. 


APPOINTMENTS VAOANT. 
| DON COUNTY ASYLUM, CLAYBURY, 


WOODFORD, ESSEX. 

REQUIRED, a WORKING FOREMAN ENGINEER, to take charge under the 
Asylum's engineer of the whole of the engineering appliances, which include the 
heating system, electric light Installation, laundry machinery, and eooking apparatus. 
He must be a thorough mechanic, able to control men, and with some experience of 
electric ligio plant. 

Persons desirous of applying must write, enclosing a stam 
to the undersigned, for un application form, upon which 
and: ienlars will be stated. 

ail ap cations are to be delivered here by or before nine o'clock a.m. on Tuesduy, 

9 


1897. | 
í R. W. PARTRIDGE, Clerk of the Asylums Committee. 
Laudon Asylams Committee Office, 
21, Whitehall-place, S.W., Oct. 8; 1897. 


Salary £156 per annum, with house, coals, and gas. 
addressed envelope, 
e conditions of service 


a Gold Medals. 


Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Ot Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
| —— PRICE LIST POST FREE. —— 


Addfess: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 
- Pelograms. “ Purnstiie Londen.” Telephone, 651 


rR A AP SS SE a ;t;: ———. 
CHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in THE ELEO- 
TRICIAN " at the following low rates : 
Three Lines and Under Da v 5 б 
Per Line After 


N ine Words to the Line. 


SITUATIONS VACANT AND WANTED, &c. 
SSISTANT MANAGER WANTED for Electric Supply 


Warehouse. Must be good all-round man, having practical and commercial 
experience. None but those with first class references need apply.—Stute age, expe- 
rience, and salary required, to TRANSMITTER, о.о Biectrician Office, Salisbury-court, 
Fleet-atreet, E.C. 

ANTED, an ASSISTANT to the Mains Superintendent 

of the Brighton Electricity Undertaking. Musc have had at least one years’ 


experience en urmoured cable networks.—Apply stating commencing salary required, 
to MANAGER, Electricity Works, Brighton. 


APITAL.—GENTLEMEN REQUIRED with capital, to 
negotiate with an old established electrical supply house—shortly ope 
branches in Glasgow, Birmingham, Manchester and Newcastle—as managers 
branches; share profits; capital essential. — Letters only, fullest partic to 
No. 6,197, Electrician Office, Salisbury-court, Fleet-street, К.С. 


ACTIVE YOUNG ENGINEER or ELECTRICIAI 


WANTED immediately in London. Must have had experience qualifying 
him for the tactful supervision of men doing engineering and electrical work, Хр 
must have thorough knowledge of motors and accumulators. Must be active, 
and fond of his work, and not particular to working hours. Good prospécta to the 
right man.—Address, with all particulars, previous engagement and salary wanted, 
to ENGINRER,” care of, Willing's, 162, Piccadilly, W. 


LECTRICAL ENGINEER (24) seeks ENGAGE Д 
home or abroad; nine years’ varied experience; speaks French fluently. 
Good references. —2,682, Electrician Office, Salisbury-court, Kieet-street, Е.С. 


BLT Rican ENGINEEn (32), eight years workshop and 
drawing office experience, over four years’ estimating, designing and installa- 


tion work, desires POSITION, home or abroad. Speaks German; good references. — 
“B.C. R. „ 31, Oxford-road, Putney, S. W. 


S. W 
NGINE DRIVER SEEKS POST. Life experience with 
Engines, Boilers, Machinery. Knowledge of Dynamos. Highest testimo» 
nials ; 5 and reliable. Age 20.— Address, C. Е.” 8, Alexandra · road, 
LECTRICAL ENGINEER (28) SEEKS BERTH. Ten 
years’ practical experience Installation work, central station. Estimating 
—Apply, 2,688 Electrician Office, Salisbury-court, Fleet-street, Е.С. 


NOW READY. 


Demy 4to, haudsomely bound in Half Morocco, 678 pp. Illustrated, aud 
eontaining many Tables, Diagrams, and Working Drawings. 
Price 22 Ыш. 


Electric Railways & Tramways, 


THEIR CONSTRUCTION AND OPERATION. 


By PHILIP DAWSON, С.Е. 
Revised, Enlarged, and brought up to date from ‘‘ ENGINEERING.” 


‘It covers the whole ground of its subject . . the book cannot but 
prove helpful both for study and for reference.” — Scotsman. 

«Mr. Dawson’s book ought to be in every municipal library in the 
country.”—Manchester Guardtan. 


This large and handsome volume will be welcomed both by engineers 
and local authorities. Daily Chronicle. 

“The advice he gives. . will be read with much advantage. 
Building News. 

“ This practical handbook is te with statistical information, cafe- 
fully brought up to date. Pall Mail Gazette. | 


Offices of ENGINEERING,” 35 and 36, Bedford Street, 

Strand, London, W.C. | 

WILLANS “iit ENGINES, 
As supplied to the New 


BRADFORD CENTRAL STATION. 
OVER 190,000 Н.Р. IN USE ӨН ӨН ORDER. 


See large advertisement on page xxix. 


ELECTRIC MOTORS, 


As supplied to the New 
BRADFORD CENTRAL STATION — 
‘By Messrs. ERNEST SCOTT & MOUNTAIN, Ltd. 


See large advertisement on page xxvil. 
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NOW READY No. 1, VOLUME 2, OF THE 


AUTOMOTOR AND HORSELESS VEHICLE JOURNAL. 


MONTHLY. ILLUSTRATED. 6d., post free 7d.; Yearly 7s. 


This Number commences a NEW VOLUME, and contains :— 
KELVIN'8 LAW OF ECONOMY. THE GREAT HORSELESS CARRIAGE CO. AND THE BRITISH MOTOR 
TRACTION ON HIGHWAYS— By Sir David Salomons, Bart. SYNDICATE. 
THE DAIMLER BALANCE-SHEET. MANHOLE JOINTS IN BOILERS. 
METHOD OF OBTAINING MOTIVE POWER FOR MOTOR CARS-Py 
THE MONTH'^ MOTOR NEWS, &c., &c. Marcel Deprez. 
THORNEYCROFT'S NEW AUTOMOTOR BOILER. IN VENTIONS, LAW REPORTS, &., &c. 


SPECIAL NOTIGE.—The Price of Volume I., bound complete, has been raised to One Guinea net. Only a very few Copies left. Full Index to VoL I. is published 
with current number. 


At W. H. SMITH & SON'S Bookstalls, usual Agents, or direct from 
F. KING d CO. Limited, G2, St. Martin's Tane. LONDON. 


WANTED, and FOR SALE. 


W ANTED, good Second-hand DYNAMO, Series-wound, direction of 
to give about 165 amperes 65 volts, also 12 arc lamps and cable.—JoHN F. EMILE GAROKE, 


WAKE, Skerne Iron Works, Darlington. E J e ct r [ С A J M.I.E.E. 
LECTRIC LIGHT PLANT.—FOR SALE, 4-н.р. Otto Gas | ` 


Engine. Dynamo, Accumulators V HAM for 100 lights ; in perfect order. Disused 


owing to public supply of current.— Address, HOUSEKEEPER Surrey House, Victoria- е 
стан | | ndertakings 
—ü— ¼—— — — ——— ͤ——— Сау ETD 


OR SALE, ТОМ ЕЕ PARKER ALTERNATOR; 70 


kilowatts 2, 000 volts 10,040 alternations at 480 revolutions, and exciter for 


same. Equal to new.—THOMAS JOHNSON, Prescott-street, Wigan. 7 8 97 $ ЕСО М D YE A R. 
ESTINGHOUSE HIGH-SPEED ENCLOSED ENGINES 


for SALE. Two 320 I.H.P., each ex a London H. 8. Statlon, nearly new. 
Low prices.— full particulars on application to W. H. S., Electrician Office, Now Ready. 7s. Gd. net, Post Free. 


Salisbury-court, Fleet-street, E.C. 
))). ee >= >=—=———= The 1897 Edition has been considerably enlarged, and contains many 
N UTENSILS, SCRAP, LAMP TOPS. — Best | additions and improvements. 


NEW FRENCH REGULATIONS FOR AUTOMOTORS, 


Manual of ли 


Platinum one yeu Dy Derby and Cost Clerkenwell- коооп E G: NB Last published Accounts of Electricity Supply and Electric Traction 
(EE ——————— | Undertakings, whether owned by Companies or by Municipalities ; also of 
MUT, SPECIALISTS IN Telegraph, Telephone, Manufacturing, and other Electrical Companies. 
ERR | Eighteen Maps showing the Areas and Mains of the Electricity Supply 
VE М Е i Йй А I ] NG Undertakings within the County of London ; also Map of the Electric 
| Railways. 

By Electrical or any other Motive Power. Coloured Diagram showing comparative details of Working Expenses 

| VENTILATING and the profit or the loss per B. T. Unit at 60 Stations. 
BLAG KMAN COMPANY LTD. “Simply invaluable to all engaged in Electrical Undertakings."— Liverpool Journal 

6 3, mnane мак 3, Fore Street. L Street, LONDON E.O & Branches. of Commerce: Sa ae LALL LIL LLI LLL L SLL SILLI ad 
9 ° 
— — P. S. KING & SON, 
Manufacturer of r. 
ELECTRICAL AND PHYSIGAL ча аца eee ea 

| INSTRUMENTS, А \ CCUMULATOR CHARGING. —C. H. CATHCART 
44, HATTON GARDEN, LONDON. and CO., having m cially adapted for this purpose, Charge Cells of all 
OATALOQUM FREE кароу, tho iro ei cheaply. Terms on application. Accumulator on 


Hire or te rary gor: experimental uses, &c.—8, Dorset-buildings, Salisbury. 
square, Flee street, Б.С. s вране No. 65,260.) 


m ELECTRO-MAGNETS 


Indicators, Trembling Bells, Telephone, 
Telegraph and Railway Apparatus, 
Switchboards, Medical Apparatus, 


&c., &c., &c. 
MAGNETS FOR EVERY KNOWN PURPOSE FOR WHICH A MAGNET IS APPLICABLE. 


SPECIALITIES: 


Tolophono Inducticn Golls. 
Ringer. and Bridge Bell Magnets. 


ARC LAMP SOLENOIDS. MEDICAL COILS. 
low and High Resistance Magnets for Railway Bell Work. 


Magnets wound perfectly even and to any desired number of turns and 
resistance at LESS than your PRESENT COST of Manufacture. 


e Large Advertisement in last and next issus С 


— — — — —-— — ТР 
A 4 2 : tad - Е a j 
E | _ i 
а -" 0 
3 › L [ COL " A y 
4 у v і, к D 


AUTOMATIC MAGNET WINDING MACHINE. 


THE ENGLISH VARLEY DUPLEX MACNET CO., DRZ. 
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DEAD-BEAT 
EDGEWISE INSTRUMENTS 


LIGHTING XD TRACTION STATIONS. 


A SET OF FEEDER AMMETERS, WITH 15-iNGH INDEXES 
(arranged to be fixed on the top of a Switchboard) 


AS MADE BY 


EVERSHED & VIGNOLES, 


Woodfiold Works, 


Harrow Road, 


LONDON, 


W. 


c 2 
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Use “Blackley Тае 


4 W 1 ы WL a Et di d Fi 7 


Sole Manufacturers, к= 


CONNOLLY BROTH ERS, 


Biackley, MANCHESTER, 


INSULATED WIRE and CABLE MAKERS. 


Dirty the Fingers. 

Telephone No. 2361. Telegraphic Address: Connollys Blackley,” EG TM gon 
ORDERS EXECUTED FROM STOCK. | No Solution 
LONDON AGENCY: C. F. QUICHE, та, Finsbury Pawement. E. C. Required. 


ғов тнк и EFFICIENT" 
“PURI 


of Insulated 
Wire Joints, 


Does not Stick to or 


R NE 


HAR B BON 


INSTRUMENTS. 
SWITCHBOARDS. 


Ку Sole Makers of 


27 BERRY TRANSFORMERS 


Crompton I 6. _ — cement 


en page wii, 


DAVEY, PAXMAN & CO., Colchester 


Engineers апо Boilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


Engines of all Sizes up to 1,500 h. p. The “ECONOMIC” Boller is one of the best 
: steam generators before the public mot only 
for Efficiency but for Economy and Dura- 
bility. This Boiler contains particulary 
good features and high qualities, and is 
BEING ADOPTED VERY LARGELY РОВ 
CENTRAL ELECTRICO LIGHTING STATIONS, 
MILLS, and FACTORIES, &c., WITH GREAT 
Дон: 
Cornish, Lancashire, '' Essex, Vertical, Loeo- 
motive, ''Eoonomio," Safety, Water-Tube, 
Marine, and other Boilers 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAN 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


MAKERS OF 


Portable and Semi-Portable Engines. 
Semi-Pixed Engines and Boilers, 

Vertical Engirfés and Bollers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines, 

Horizontal Winding Engines. 

Air Compressers. 

Compound Portable & Semi-Portable Engines 
Vertical Hoisting Engines and Boilers. 
Compound Semi-Fixed Engines and Boilers. 
Compound Horizontal Fixed Engines. | 


Telegraph Address: ' PAXMAN,COLCHESTER."  Paxmans Patent . Eoonomio" Steam Boller. BOILERS MADE UP TO 200ib. WORKING PRESSURE 
Catalogue and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. 


London Office: 78, QUEEN VIOTORIA STREET, E.C. 


- — 
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NOTES. 


— ———— 
In another column we publish the Board of Trade scale of 


fees and regulations with regard to the standardising of elec- 
trical instruments other than meters for the measurement 
of quantity or energy intended for use on electric supply 
circuits. This latter duty the Department apparently prefer 
to relegate to the Local Authorities and the Electric Inspectors 
appointed by them, though, as matters stand at present, this 
important work is in some danger of being totally neglected. 
— 

Dianity, we quite admit, must give way in this work-a-day 
world to utility. At the same time, it would appear from 
the circular to be found on p. 819 of the present issue, as if 
the Board of Trade were going a little out of its way in 
thus undertaking to test and give official imprimatur to 
any and every electrical instrument Tom, Dick or Harry 
may care to submit to them. A separate national 
institution of the Reichsanstalt type is all very well, but 
the undertaking of electrical testing work by a small 
section of a big Government Department, with a view to 
render this aforesaid section self-supporting, is quite another 
matter. It no doubt suits the Treasury admirably, but it 
is а poor substitute for a self-supporting properly equipped 
National Physical Laboratory. 


— 

Ir we English were a logical nation, the function of the 
Board of Trade Electrical Standardising Laboratory, apart 
from the construction and preservation of the three funda- 
mental electrical standards, would be to examine candidates 
for the posts of Electric Inspectors under the Electric 
Lighting Acts and to calibrate and verify from time to 
time the sub-standards used by these gentlemen. There is 
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considerable consistency about this arrangement of duties, 
and this fact, no doubt, has prevented its adoption. 


. 


WE were hopeful that the Glasgow Telephone Inquiry would 
prove a sufficient safety-valve for the suppressed telephone griev- 
ances of the entire realm. Alas for the vanity of human wishes. 
At Tuesday's meeting of the London County Council that 
body agreed That it be referred to the Highways Committee 


to report to the Council what steps can be taken to investigate 


the present position of the telephone service in the Metropolis." 
Thereupon a halfpenny contemporary incontinently plunges 
into the fray with a leaderette headed The Telephone 
Scandal.” In this we are told that “ London has about the 
worst telephone service in England and that 
„In the provinces Corporations have undertaken. the task 
of providing telephone connection with conspicuous success. 
The service has been a source of profit to the municipalities 
which experimented with it, and the subscribers have been 
satisfied with the provision made for their needs.” It would 
be interesting to know what provincial municipality our 
halfpenny contemporary refers to, how many subscribers this 
unknown municipal exchange possesses, and what profits have 
been made. We have no hesitation in asserting that in 1897 
the London telephone service is nearly as good as the 
circumstances of the case permit. In 1887— well, that is 


another story. — d 


Онісневтек Town Council have resolved to apply for a 
Provisional Order for municipal electrical supply, apparently 
with the set purpose of making no use of it for as long as 
possible. It seems that a limited liability concern had given 
notice of intention to apply for powers to light the city, and 
as has happened often before elsewhere, the sleepy Council 
have awoke to the fact that, if successful, this would 
introduce an unwelcome rival into their midst, and would 
hamper their little schemes in the future. A mere £150 
of the ratepayers’ money, the cost of an Order, would 
suffice to stop all that, and would give them another 
three years in which to lull themselves in sleepy inactivity. 
And meanwhile the local gas company would enjoy an 
extended monopoly. Not, of course, that the gas interest 
can have aught to do with the matter; for did not a worthy 
alderman declare that as he was a ‘shareholder in the local 
gas company he could not be charged with self-interest in 
advocating the application for an Electric Lighting Order ? 
Of course not—if the Order is to be from the first anything 
more than idle paper. 
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The Comptroller-General of Patents has sent us a specimen 
of the series of volumes of ‘‘ Abridgements of Specifications," 
which have been issued by the Patent Office. These abridged 
specifications have been in preparation during many years 
past, and several complete series, covering early periods, have 
already been issued. The scries of classified abridgements 
including all inventions patenied between 1884 and 1888 is 
now completed, and will shortly be followed by similar series 
covering the periods from 1889 to 1892, and 1898 to 1896. 
In the interests of the publie, we feel it should be generally 
known that these little volumes may not only be purchased 
at а low price, but may also be consulted at the Patent 
Office and other free libraries in London and the provinces. 
The importance cannot be over-estimated, of a careful search 
through the files of the Patent Office as а deterrent from 
hasty and ill-advised expenditure of money upon the 
patenting of nascent ideas. A complete and exhaustive search 
through the dusty volumes of full specifications is a tedious 
and dismal business, and only for the trained expert is it 
at all reliable. By the aid of these volumes of classified 
abridgements a would-be patentee may, generally speaking, 
dispense with the expensive services of an expert, and may 
conduct for himself a ‘fireside search that will afford him 
аП the information he requires. 

— 

A mopERN writer of fiction has attempted to pourtray that 
fin de siècle inebriate—the young man who nightly intoxicates 
himself with the literature and envirónment of a free library, 
There is a recent tendency to decry technical education in 
evening classes as producing much the same terrible result in 
the adolescent mind. But while evening classes, like free 
libraries, admit of, and indeed are subject to great abuse, 
and while it is true that the tendency exists, in each mode of 
conveying popular instruction, to create ‘‘a rising generation 
of conceited smatterers, as the Journal of Gas Lighting 
recently expressed it, it should not be overlooked that 
there is one direction, at any rate, in which either of 
these institutions tends towards national good; we refer 
to the encouragement and opportunity they each afford 
to the humbly-born genius to wrestle with his evil star; 
to grasp the skirts of happy chance” and lift himself to 
a higher sphere of usefulness. It may be argued that true 
genius will make itself felt without such adventitious aids; it 
cannot, however, be contended that a helping hand should 
therefore be denied. Now and again, here and there," says 
our contemporary, the popular classes will be found to 
contain a spirit of uncommon strain. The teachers cannot 
fail to recognise the phenomenon, rare as it is, of a thirst for 
knowledge that cannot be satisfied, a perseverance that nothing 
can daunt. Не is assuredly the coming man for whom all 
means of instruction exist in expectancy. If he arrives but 
once in а generation, in one out of a hundred schools, he will 
certainly return a big dividend on the whole." The spirit of 
true technical education lies in this direction : in the encourage- 
ment of leaders of men. It is the leaders that count. 


——— 


WE publish to-day in another column a highly interesting 
Paper, by Mr. С. W. ScnaEFEB, upon А New Method of 


Localising Total Breaks in Submarine Cables,” in which he 
enunciates several new laws governing the relations between 
the area, potential and resistance of broken ends of cables in 
sea-water. Following in KENNELLv's footsteps, Mr. ScHAEFER 
has carried his investigations further, and finds that the 
resistance to a constant current varies inversely as the 4-3th 
root of the exposed area," and also that ‘ the resistance of a 
constant area varies inversely as the 1:8th root of the 
current." KENNELLY’s laws of the inverse square roots are 
approximately correct up to certain limits of current. Mr. 
ScHAEFER’s new laws extend this limit up to 50 milliamperes 
per square centimetre of exposure, but above this figure he 
states that, owing to the increased rate of discharge of the 
hydrogen bubbles, the resistance variation departs from inverse 
1:8th to higher roots. Practically, this in no way detracts from 
the value of his new method, as this limit current is more than 
sufficient for the safety of the ordinary resistance coils which 
are employed for testing purposes. 
=з 

In KENNELLY's two-current test the fault-polarisation-current 
is eliminated by taking the observations to ‘‘ False Zero,” but 
this requires some manipulative skill, and it is difficult to deter. 
mine which zero is the right one, owing to the electrostatic 
discharge effect caused by the capacity in circuit. Kex- 
NELLY's three-current test to instrument zero" was devised 
for the purpose of overcoming the observation difficulties 
occasioned by the rapidly-varying fall of polarisation on short 
lengths of cable, but it is not found suitable for long cables. 
Mr. ӨснАЕЕЕЕ'З method consists of a two-current test taken to 
instrument zero," the resistance effect of the polarisation 
current "being calculated from its E.M.F. in millivolts as 
measured through a high resistance and from the current 
flowing to line in milliamperes, the correction being 
additive or subtractive, according as the current acts 
with, or in opposition to, the testing battery. Here we 
have, then, a null-method applicable to any length 
of cable in circuit, and a test which can be taken 
with a remarkable degree of accuracy by even unskilled 
observers—a fact the value of which to submarine cable 
engineers it would be difficult to over-estimate. For the 
details of the new method we refer our readers to the Paper 
itself, which will well repay careful perusal. We may add 
that the abscissæ on the curve sheet, forming an appendix to 
the Paper, represent the relative values of the different 
coefficients for the current ratios on the ordinates. 

Tu 

A Petro-Electrio Automobile із the name given by lIn- 
dustrie Electrique to в, motor car on the Heilmann principle, 
now being constructed at the Heilmann works. The carriage 
is to have 12 seats, and will be provided with a 16 н.р. petro- 
leum motor, driving a dynamo which will work a motor 
connected by gearing to the driving wheels. We shudder to 
to think what would be the correct German designation of 
this atrocity. In plain English it would be called—a fad. 


— oe —— 


Institution of Junior Engineers.—The annual general 
meeting of this Institution will be held at the Westminster 
Palace Hotel, on Friday, the 22nd inst., at 8 p.m. 


— ee — 
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Personal.—4Às a result of the decision of the Glasgow City 
Council, practically creating two electrical departments, Mr. 
William Arnot, the city electrical engineer, has tendered his 
resignation. 

Watered Stock.—Referring to the inauguration of the 
Lachine Rapids water-power plant, the Montreal Daily Star 
boasts that that there was no watered stock." There was at 
any rate a watered penstock. 


Electricity in the Royal Navy.—It is satisfactory to learn 
that the first-class battleship “ Canopus," the protagonist of 
four similar splendid ships, has been provided with eight 
electrically-driven fans in the officers’ and men’s quarters. 


Proceedings of the Physical Society.—' The October number 
of the Proceedings of the Physical Society is chiefly devoted to 
the publication in extenso of Mr. D. K. Morris’s important 
Paper on ‘‘ Magnetic Properties and Electrical Resistance 
of Iron." | 

Appointment.— Mr. J. B. Peace, of Emmanuel College, has 
been appointed Demonstrator of Mechanism and Applied 
Mechanics at Cambridge, in the place of -Prof. Dunkerly, who 
vicit time ago resigned in order to take up his professor- 
ship. 

Cable Interruptions and Repairs.— 


Date of Interruption. 


Obidos— Parintins ....................... soe Dec. 7, 

Hong Kong—Macao............... c À Sept. 28, 1897 
Cayenne— Pinheiro .................... ͥ Sept. 29, 1897 
Otranto—Vallona.. .... ..................... Oct. 11, 1897 


Bermuda-Jamaica Cable. The surveying steamer “ Britannia” 
left London on the 14th inst. for Turk’s Island direct, for the 
purpose of making an exhaustive survey for the new Bermuda, 
Turk's Island and Jamaica cable. Тһе “ Britannia" is ex- 
pected to arrive on November 8rd, and after an examination 
of the landing-place for the cable is made will leave for 
Jamaica, where she is expected about November 9th. She then 
proceeds to survey the route back to Bermuda. 


Petition to Extend the Parsons Turbine Patent.—Notice 
has been given that it is the intention of Mr. C, A. Parsons 
to petition for an extension of the term of patent No. 6,735, 
dated April 28, 1884. The patent relates to an invention 
for ‘‘Improvements in rotary motors actuated by elastic 
fluid pressure, and applicable also to pumps.” Notice of 
opposition to the petition must be made in the form of a 
caveat to be entered on or before November 26th next. 


Kidderminster and Stourport Electric Tramway.—Rapid 
progress is being made with the construction of the new 
electric tramway between Kidderminster and Stourport. 
The Stourport road has been widened, and three of the four 
new bridges are completed. The power station is also in a 
forward state, and it is expected that the line will be ready by 
January next. The work is being carried out by the British 
Electric Traction Company. 

Forthcoming Books.—‘‘ The Bibliography of X-Ray Litera- 
ture and Research, 1896-1897," will be published in а few 
days by The Electrician” Printing and Publishing Co. 
The book is edited by Mr. C. E. S. Phillips, who has also 
contributed an Historical Retrospect, and a chapter on 
* Practica] Hints on Röntgen Ray- Work." The same 
Company will also issue at the end of October a new work by 
Messrs. Fisher and Darby, entitled ** The Students' Manual to 
Submarine Cable-Testing." The publication of this work is 
opportune from the fact that the great cable companies now 
require on the part of their operators and probationers a more 
general acquaintance with electrical work, and Messrs. Fisher 
and Darby have written a book which is intended to serve as a 
manual for young men engaged in the cable service or who 
may contemplate selecting that career. 

First Electric Light Station under Parish Councils Act.— 
The first English village to be lighted by electricity under the 
Parish Councils Act is the village of Treeton, near Rother 
ham, in Yorkshire, where a small electric light station has 
recently been started. After the election of the first Parish 
Council in December, 1894, one of the first things to which 
the new body gave their attention was the lighting of the 
parish roads, and electric light was decided on. The Local 
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Government Board decided that the Parish Council could 
provide the necessary plant for distribution, but could not. 
themselves generate the electricity. An arrangement was 
therefore entered into with the Rother Vale Collieries for the 
supply of power and electricity for a term of years. The 
installation is now practically complete, and the plant has 
been running for some nights over the greater part of the 
circuit. 


Long-Distance Telephony between Canada and the United 
States.—‘‘ The New England Telephone Company," says the 
Flectrical Review of New York, ** has been at work for some 
time with the view of establishing long-distance service between 
Boston and points in Canada, connecting with the wires of 
the Canadian Bell Telephone Company. On Sept. 27 the 
preliminary test was made between Boston and Montreal. 
The service was perfect, and later Quebec and Toronto were 
connected, and the service found equally as good as with Mon- 
treal. Tue distance between Boston and Toronto is 800 miles, 
and the service is as good as that of any line for an equal 
distance. The service is now open for public use, and com- 
mercial service, between persons having long-distance equip- 
ment is possible between Boston, and other New England 
points and Montreal, Quebec and Toronto and other Canadian 
cities.” 

Opening of Bradford New Electric Supply Works. — The new 
electric supply station of the Bradford Corporation was for- 
mally opened by the Mayor, who is also chairman of the Gas 
and Electricity Supply Committee, on Friday last, the 8th 
inst. The mayor and corporation апа а number of other 
gentlemen interested in the ceremony assembled at the Town. 
Hall and drove to the new works, where the inaugural cere- 
mony of opening the buildings and starting one of the new - 
large 600 н.р. Willans-Siemens generating sets. The party 
were afterwards enteriained at luncheon by the mayor, at the 
Town Hall. The Electricity Supply Committee of Bradford 
and their energetic and able engineer, Mr. A. H. Gibbings, 
are to be congratulated upon the success which has attended 
the supply of electricity in that city, which has inade it neces- 
sary to build a new station of much greater capacity than 
the original one. A description of the new station will be 
found in another portion of this issue. 


A Novel Type of Speed Indicator.—A decidedly new 
departure in speed indicators or ‘‘ tachometers ’’ is described 
in /'Flectricien of October 9th. It is based on the Arago 
disc principle. A disc of copper pivotted on a jewel and 
controlled by a spring is situated in the air-gap between: 
two opposing magnets, which rotate at the speed to be 
measured—or a speed proportional to that to be measured. 
The disc is attracted in the same direction as the magnets. 
until the torque is balanced by the controlling spring. 
Speed-indicators constructed on this principle have been 
applied to bicycles, being placed on the handle-bars and 
geared to the front wheel by an endless wire. They аге 
made to rad directly in kilometres per hour, and are 
intended as a substitute for pacemakers, enabling the 
rider to observe at any moment at what pace he is moving. 
They fail, however, to fulfil one of the pacemaker’s most 
important duties, viz., that of shielding the racer from 
wind-pressure, Perhaps they will be modified to perform 
this also—-and why not by electrical means too? 


The Potential of the Atmosphere at High Altitudes.—In a 
communication to the Académie des Sciences (Comptes Rendus, 
Oct. 4, 1897), M. G. Le Cadet gives an account of measure- 
men:s of the potential of the atmosphere at various altitudes. 
The experiments were made between Paris and Angers, a fairly 
flat country, in а bal oon which ascended from the gasworks 
at La Villette, Paris. Eighty-one measurements were made 
between 7.55 and 10.24 a.m. at altitudes from 1,050 to 4,150 
metres, The wind was E.N.E., with a mean velocity of 64 
kilometre per hour. The following are means of the results 
obtained for the value of dV/dn (volts / metres) at different 
heights. At 1,429 metres, +36°5; at 2,870 metres, + 22-1; 
at 3,150 metres, +19°7; at 4,015 metres, +18-4. On the 
ground at the point of ascension the mean value of dV/dn was 
about +150. These results, M. Cadet concludes, confirm and 
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extend his previous ones, showing that the difference in elec- 
trical pressures diminishes as the altitude increases. This 
diminution is in general very rapid during the first kilometre, 
less rapid during the second, and slight, or even very slight in 
the third. Tha variation probably becomes zero at an altitude 
of about 8,000m. (+ 2,000). 

Governing Turbines on Paralleled Alternators.—'* The water- 
wheel governor,” says the /lectrical World of New Tork, has 
long been a serious factor when water-power was used for 
dynamo driving, because of the inability of the governor to 
manipulate the gates with sufficient promptness under changes 
ot load. This ditticulty seoms to have been met satisfactorily 
in many recent types of governors by the application of the 
relay principle. One peculiarity of the relay governor is that 
its control is isóchronous. This very virtue mukes trouble 
when it is used on alternators worked in parallel. Two alter- 
nating-current dynamos working in parallel foree each other 
to run in mathematically exact synchronism. The effect on 
the governors is the same as though their respective water 
wheels were rigidly coupled to one shaft. Under this con- 
dition, if the critical speed of one governor is ever so little less 
than that of the other, it will shut the water off from its 
wheel until the other wheel is overloaded at full open gate, 
and dragged down by the overload to the critical speed of the 
shower governor. In some large long distance power plants, 
in which the single transmission line necessitates parallel 
running, each dynamo in service, with one exception, is 
worked on tixed gate, the exception being governed to take 
up the load fluctuations. This is a very unscientific make- 
shift, and dangerous as well, unless some automatic provision 
is made against runaways, which are sure to occur in case the 
load falls below the power delivery through the fixed gates. 
A better arrangement is to contral all the gates from the relay 
of one governor. This not only insures an equable distribu- 
tion of the load at all outputs, but also avoids the danger of 
runaways.” 

A Method of Electric Waggon Haulage.—For the foundations 
of the new Government buildings to be erected in Chicago 
excavations to a depth of 27ft. are being made. The rather 
peculiar method of removing the earth taken out is described 
as follows in the Western Electrician: **'Two temporary road- 
ways have been constructed from the central depression to the 
street for the use of the teams taking the earth away. These 
эге constructed of 3in. planking, and have such a steep grade 
that it would be impossible for any practicable number of 
horses to pull up the loaded waggons. Mechanical means is 
used instead in one case a steam-hoisting engine, and in the 
other an electric motor. The use of electrical power fur this 
purpose is something of a novelty, and it was introduced rather 
as an oxperiment, but the result has been entirely satisfactory. 
A 20-н.р. series-wound Edison motor is installed in a shed on 
the street level. It is operated at 220 volts, and is supplied 
with current, through a Cutler-Hammer starting box, from 
the Chicago Edison Company’s three-wire mains in the street. 
The motor is directly geared to a 14in. hoisting drum, which 
is equipped with a band brake. The connection with the 
loaded waggons is supplied by about 125ft. of jin. wire rope. 
This is wound about the drum, and is taken from suitable 
sheaves, firmly secured, down the roadway to the pit where 
the waggons are loaded. There is a hook at the end of the 
rope and this 1s secured to the tongue of the waggon or to 
the forward axle, as is most convenient. A signal is given to 
the motorman, and the load is easily pulled up to the street, 
the horses merely walking up in their places with a look of 
gratification and without pulling a pound. Two men walk 
up with the waggon, one with a wedge to block 
the wheels in case anything should break, and they 
often take the rope back with them for the next load, 
although sometimes this is done by an empty waggon 
going down. It is no light load that the motor deals with. 


It is found to be more economical than the steam-hoisting 
engine and more easily controlled and regulated ; it takes up 
but little space and makes no noise or smoke in the street. 
The advantages of cleanliness and quiet running are of con- 
siderable value in the present location, as the work is done 
opposite the Great Northern Hotel, and the guests have com- 
plained that the steam-hoisting engine is a nuisance.” 
Railway Carriage Lighting—Among other railway com- 
panies, the London and North-Western has been making 
successful experiments with electric light in their railway 
carriages. It has been tried on the sleeping saloons of one of 
the Scotch expresses and of the Irish mail, and more recently 
it has been fitted in the carriages of a passenger train running 
between Euston and Watford. Messrs. J. Stone and Co.’s 
system has been used. A small two-pole dynamo is suspended 
by a link from the underframe of the coach, the link being 
attached to a corner of the magnet-casting of the dynamo. 
The 4}in. driving pulley of the dynamo is connected to a 15in. 
ulley on the carriage axle by means of a belt, amd the 
iameter of the wheel is 8ft. Gin. The suspended link is so 
adjusted that the driving belt draws the dynamo out of the 
diagonal position in which it would naturally hang, the 
weight of the dynamo putting a definite tension on the ЫЙ. 
This tension is regulated by the position of the suspension 
link, which is adjusted by means of a tension screw. The 
adjustment is so made that at a certain speed—1,100 revo- 
lutions per minute—of the dynamo the belt slips. The 
dynamo is connected to one of two batteries of accumulators 
through an automatic switch, the functions of which are many 
and the paris of which are few. By means of a centrifugal 
governor-mechanism on the motor spindle, the dynamo is not 
switched on to the cells until a carriage speed of 15 miles an 
hour has been attained. Before this speed is reached the 
lamps are connected to the terminals of one of the sete of 
accumulators. As soon as the rocking switch, actuated by the 
governor-mechanism comes into action the dynamo is oon- 
nected to the accumulator terminals, and a resistance of iron 
wire is inserted between the cells and the lamps to compensate 
for the increased E.M.F. The dynamo is shunt-wound, and 
the contacts connected to the field winding project beyond 
those connected to the brushes, so that the magnets are excited 
by the cells before the armature is in circuit with them. The 
direction of rotation of the motor corresponding to a forward 
direction of the carriage connects the dynamo directly to one 
set of cells, and that corresponding to a backward motion 
connects it to the other set. The two sets of cells are connected 
in parallel through the iron-wire resistance coils above referred 
to so long as the dynamo is generating current, but as soon as 
the train is at a standstill or running slowly, these coils are 
short-circuited. Even the lubrication of the dynamo is governed 
automatically. There is a large oil reservoir, but the outlet is 
not opened unless the dynamo is generating current, when the 
flap covering the hole is lifted by an electromagnet. The number 
of cells forming each battery is eight; they are of the E.P.S. 
15-plate type. There are two 8-c.p. lamps in each compart- 
ment of the carriage, and they are wired in separate circuits, 
so that one, both, or neither are on, according to the position 
of a switch at the end of the carriage. In one compartmentis 
an ammeter showing the total current generated by the dynamo, 
and the tension-screw of the belt above referred to is adjusted 
until the current is 25 amperes at full-speed. The box im 
which the switch is placed also contains fuses. There is one 
of the latter in each lamp circuit, but none on the dynamo 
side of the switch. At present, three different types of belt are 
being tried—an ordinary link belt, a canvas and rubber belt, 
and, thirdly, a canvas belt with cross-strips of leather. The 
inconvenience of having to carefully adjust the belt tension at 
frequent intervals appears to be the only drawback to the 
system, as otherwise it requires practically no attention, and 
is, besides, quite self-contained. Its first cost is naturally 


The driver and waggon weigh about 1,500lb. and the earth about | higher than that of oil lamps, but probably not higher than 


5, 000lb.—a total of 6.50010. This is pulled up a grade having 
arise of 27ft. in 100ft., and an average effort of 15 н.р. із 
required. 
waggons have run off the track. The motor weighs 2, 100lb., 


| 


that of the complete apparatus necessary for the Pintsch gas 
system, while it is indisputably safer than the latter. It would, 


As much as 25 n.r. has been exerted in cases where | however, be interesting to compare its first cost and working 


cost with that of a simple accumulator system with an inde- 


and is operated at 1,000 revolutions per minute at full load. pendent charging station. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еоовмкв р’Атгве.] 


Hall Effect in Liquids.—The existence of a true Hall effect 
in liquids has for some time been the subject of comtroversy 
between French and Italian physicists. Bagard, on the one 
hand, claims to have proved its existence, while Roiti and 
Florio attribute the effects observed to secondary actions. The 
latter now criticises Bagard's method from a theoretieal point 
of view. He points out that, owing to electrolysis of the 
solution, its constitution is in an unstable state, and that 
the time elapsing between the various measurements of oo- 
ordinates, according to Bagard’s method, may give rise to 
differences of potential resembling a Hall effect. Не alse 
bs attention to the formation of metallic filaments and 
deposits, and shows that the Joule effect canpot be eliminated 
by choosing thick films of liquid, as the current density is left 
unaltered. 

[FrORLO. Nuovo Cimento, August, 1887.] 


Explanation of Bagard's Hall Effect.—At Roiti’s suggestion 
Wiaminio Chiavassa has resumed the investigation of the Hall 
effect in liquids, using Bagard's apparatus, including the 
eapillary electrometer. The liquid layer was 1:6mm. thick, 
and 58mm. by 30mm. in extent. It consisted of sine sulphate, 
and communicated at the shorter sides with two larger vessels 
filled with the same liquid, through which the current was 
fatroduced into the film. The lateral current, attributed by 
Bagard to a Hall effect, was received by two glass tubes con 
taining the liquid and ending at two points near the longer 
edges. The film was horizontal, and the direction of the 
magnetic field, produced by a large electromagnet, was per- 
pendicular to it. The meniscus of the electrometer showed a 
very perceptible deflection, differing in sign according to the 
direction of the magnetic field, and very evident, even 
when the current and the field were feeble. All the 
same, the author condludes that the displacement of the 
equipotential lines does not imply, like the Hall effect, а 
modification of the molecular structure, but is due to want of 
uniformity of the magnetic field, and to secondary actions 
developed in the liquid mass owing to residual differences 
of temperature and of coneentrution When these secondary 
actions &re eliminated the effect ceases. The chief differences 
between the metallic and the liquid effects are that the latter 
takes place slowly and reaches a maximum, after which it 
diminishes even in а constant field. On breaking the mag- 
netising current, the effect does not disappear. It is due to 
vortices in the liquid, the existence of which can be made 
plainly evident by colouring it with an aniline dye. The 
author succeeded in eliminating the sources of error, and 
reducing the apparent Hall effect to the vanishing point. 
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Electric Waves in Selenite.—A. Righi showed some time ago 
that the ellipsoid representing the propagation of eleorric 
waves in selenite has one of its axes coincident with the axis 
of symmetry of the crystal, and another with the vitreous or 
non-fibrous cleavage. Further, he obtained some idea of the 
magnitude of the three indices of refraction n,, u, and n, by 
means of experiments on double refraction. Of these indices, 
n, represents the vibrations parallel to the non- fibrous cleavage, 
жу the vibrations along the crystalline axis of symmetry, 
and n the third principal index. It was found that while n, 
and », only differed slightly from each other, the difference 
between л, and л, was something between 0°88 and 1:06. 
To determine the absolute values of these indices, Righi 
has recently endeavoured to use prisms of selenite cut 
in the proper manner. But the available prisms all being 
too small, it occurred to him to construct a large one 
of several pieces joined in a suitable manner. He thus was 
able to construct a prism with an edge 12cm. long, faces 
18cm. wide, and a refracting angle of 28deg. The crystalline 
axis was parallel to the edge, and the non-fibrous cleavage 
bisected the refracting angle. The index n, was measured by 
allowing electromagnetic vibrations parallel to the edge to fall 
vertically upon one face and measuring the deviation. То 


find ui, vibrations normal to the last were chosen, and the 
minimum deviation found. For determining л, a second 
prism had to be constructed with the non-fibrous eleavage 
normal to the biseetor of the refracting angle. The values 
found were m = 2-50, u - 1:7, n,— 1:8. The difference between 
the two last is uncertain, but, generally speaking, the former 


results are well confirmed. 
[RiGHI, Nuovo Cimento, August, 1897.] 


Waves in Dielectrics.—If an insulator is immersed 
in a dielectric traversed by electromagnetic waves from an 
oscillator, and has a dielectric constant different from that of 
the medium, it becomes the centre of secondary waves similar 
to those produced by resonance, with an important differenc 
however. The resonator ү out waves of a definite perit 
and damping factor, depending upon its structure, whereas the 
insulator ‘‘responds’’ to all waves emitted by the oscillator. 
The secondary waves are easily demonstrated by shielding the 
resonator from all waves except those from the insulgtor. 
A. Righi has made a large number of experiments with 
spherical and cylindrical bodies of glass in various positions, 
and shown how to avoid the disturbances produced by süch 
bodies in experiments on electric double refraction and other 
subjects. 

(Ricu1, Nuovo Cimento, August, 1897,] 


The Blondlot Exciter.—Domenico Mazzotto, well-known for 
his elegant method of investigating the complex waves of thé 
Lecher system, has applied the same method to the Blondlot 
wire system, The difficulties were of a higher order, owing 
to the capricious character of the wave production in the 
French system; but it was clearly recognised that two or 
three different systems of waves corresponded to every position 
of the first bridge. These systems are not, as Drude sup- 
poses, in the simple ratio of 1 : 2 : 8, like the harmonics 
in acoustics, but have a very complex relation to each 
other which has not yet been formulated. Using a 
large apparatus without a condenser, with the first bridge - 
at 100cm., the semi-wave-lengths of the three systems 
were 220cm., 117em. and 60cm. respectively. With a 
small condenser, they were 384cm., 160cm. and 99cm., and 
there was also a fourth system of 46cm. On increasing 
the distance of the first bridge, the waves increase in length, 
but the different wave systems follow different laws of increase. 
The period of the primary system sensibly coincides with the 
period given by Thomson’s formula when the first bridge 
is close to the exciter. lt increases to an equal extent with the 
capacity and the inductance of the exciter system. The 
secondary wave system, on the other hand, is much less 
affected by the capacity of the exciter system, but increases 
rapidy with the self-induction of the exciter and of the secondary 
circuit. 

[Mazzorro, Nuovo Cimento, September, 1897.] 


Lecher System with Appendayes.—lf the length of the waves 
emitted by a Lecher system is to be very gradually changed, this 
may be accomplished by attaching to the secondary wire system, 
between the condenser plates and the first bridge, lengths of 
vertical wire. By varying the length of these appendages the 
wave-length can be very gradually altered. Dr. Mazzotto now 
endeavours to find a formula expressing the dependence of 
the wave-length upon the lengths of the appendages. Waves 
proceeding from the exciter split up into two parts when they 
reach the appendage. One part proceeds down the appendage, 
is reflected at the end, and returns. The other proceeds to 
the bridge, and is there reflected. The author represents the 
three oscillating currents by distinct equations. The ampli- 
tudes are represented by arbitrary constants, and these are 
eliminated with the aid of the vibrations between the various 
parts of the whole system. The final equation thus obtained is 


: b 
cotan дт“ + соїап 2a‘ = tan ато, * 


in which ö is the length of the appendages, а the portion of 
the secondary wire between the exciter and the appendage, 
and a’ the portion extending from the appendage to the bridge. 


The values obtained from this equation agree very well with 
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those actually found. In changing Ь from 0 {о 100cm. by 
steps of 20cm. the half wave-lengihs found were 200, 217, 
238, 264, 293, 325, and those calculated were 200, 220, 242, 
268, 297 and 829. In this case a was 100 and a’ the same. 
Keeping b constant and altering а and а a similarly good 
agreement was found. 

[Mazzorro, Nuovo Cimento, September. 1897.] 


THE MAGNETIC FIELD IN TUNNEL ARMATURES. 


BY PROF. F. G. BAILY, M.A. 


The problem of the relation of the mechanical and magnetic 
forces on conductors buried in à magnetic medium has recently 
been raised anew by Mr. Mordey, with the result of arousing 
many and varied explanations from different authorities. The 
prime facts of the case are :— 

1. The E.M.F. generated in а buried conductor is the same 
as for an unburied conductor, if the total magnetic flux 
remains the same. 

2. The mechanical drag on the armature remains the same, 
but that on the conductor is much reduced. i 

3. The eddy currents in the conductor itself are much 
reduced. 

There are many arrangements of wholly or partially-buried 
conductors for continuous or alternating-current machines. 
As an extreme case we may take a single conductor in a com- 
plete tunnel through an iron core, moving across one of the 
poles of an electromagnet, or simplifying still further, let 


КӨ 
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Fig. 1 represent two indefinitely large pole faces, separated by 
an air gap to allow of independent motion parallel to the face, 
but prevented from moving towards each other. In one of 
these there is a conductor through which a current is passing. 
If the induction is low and the permeability of the iron is 
high, the induction in the copper is very small, but it is 
not zero. 

Considering the question of the force on the conductor it is 
clear that, as it is in a very weak field, the mechanical force is 
small, being equal to HC dynes per unit length when H 
is the strength of the field at each point and C is the current. 
This is а matter of experimental truth and independent of any 
magnetic theory. A force is exerted on the lower piece of 
iron, and an equal and opposite one on the upper. The seat 
of this force has been, I believe, the stumbling block in most 
explanations. Here there are no magnetic poles to produce 
attraction or repulsion, no ''fringes" to exert differential 
effects, as Mr. Swinburne humorously suggests; but if the 
lines of force are drawn the cause of the mechanical torce may 
be readily seen (Fig. 1), for whatever may be the actual 
mechanism of magnetic action, it is a fundamental part of 
magnetic theory that there is a tension along the lines of force 
and a pressure at right angles to them, or in other words, they 
tend to contract along their length and to repel other line of 
force. This is not a mere concrete illustration, but in its first 
form the statement is the physical definition of a line of force. 
If we apply this to Fig. 1 it is clear that the iron in the neigh- 
bourhood of the conductor will be acted on by a mechanical 
force tending to move it so as to relicve the strain, the 
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tensions and pressures giving а resultant force parallel to the 
face and at right angles to the conductor. If the direction of 
the current or of the field be reversed the lines will be 
crowded on the other side, and the force will be in the opposite 
direction. The point of application of the force is therefore 
not on the conductor nor on the surface of the armature, but 
is in the iron, principally in the part immediately round the 
conductor. Ifthe iron is allowed to move it brings the con- 
ductor with it, the endeavour to relieve the strain is never 
satisfied, and hence continued motion results. 

The second matter to be explained is the production of 
Е.М.Е. in the conductor. There are two ways of defining 
E. M. F.: the earlier definition was the rate at which the 
number of lines of force increase or diminish in a circuit,” 
and this has been modified to ‘ the rate at which a conductor 
cuts lines of forge." They both come to the same thing in 
the end if the conductor forms & closed circuit, but of 
the two the latter is probably the more accurate, as it 
defines the electric force at each point as well as the total 
E.M.F., specifying the precise place at which the E.M.F. 
is developed. For purposes of calculation sometimes the 
one, sometimes the other is the more convenient. For most 
examples of moving conductors it is simpler to consider 
the cutting of the lines of force, and the case of the moving 
tunnel may be explained with little difficulty. The explana- 
tion has frequently been given, but for the sake of completeness 
it may be repeated. The E.M.F. depends on the relative 
motion of the field and the conductor, and in this case there is 
& rapid motion of lines of force across the tunnel in addition 
to the movement of the tunnel itself in the opposite direction, 
the relative velocity of the field being inversely as the density 


Q 
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at each point in air or iron. The distribution of the lines is 
shown in Fig. 2, and the effect of the motion has been 
admirably pictured by Mr. Swinburne by comparing it to the 
movement of a set of railings as seen through a knot in a pane 
of glass in a railway or other moving carriage. This really 
presents the whole action with wonderful accuracy, and i 
would not be difficult to trace out each part experimentally. 
There seems to be some difficulty in accepting this idea of a 
high velocity of the field across the tunnel, but I believe that 
it is quite consistent with our ideas of other magnetic actions. 
What the etherial mechanism may be whereby translational 
movement of a conductor across the direction of the magnetic 
force produces a flow of electricity in the conductor is, of 
course, not known, but the effect is perfectly definite, and it is 
obvious that if an effect is to be produced on a conductor, the 
medium by which it is immediately surrounded must be the 
vehicle. There can be no action at a distance between the 
magnetic condition in the iron and the conductor in the tunnel, 
separated from the iron bv a small air space. The action must 
be transmitted through the air space, and the result depends 
only on the magnetic condition of the ether acting directly on 
the copper. 

The difficulty of accepting the high velocity of the lines of 
force may be diminished by taking two media of less different 
permeabilities, say ferric chloride and air, or air and bismuth. 
The same phenomenon occurs whenever these bodies are moved 
across а magnetic field, but the increase or decrease in velocity 
of the relative motion is very small, and may be more easily 
followed in the mind. 
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It seems to me a retrograde step on the part of Herr von 
Dolivo Dobrowolsky (The Hlectrician, August 20th) to advocate 
the abandonment of this view and to revert to the idea of 
increasing or diminishing the number of lines of force passing 
through the coil. He seems to strain at a most insignificant 
gnat in that, while he considers a wire at a given instant to 
have lines of force on one side of it, and at the next instant 
on the other side, he yet declines to imagine that they have 
crossed the wire! To object on such insufficient grounds to 
this small extension of an admittedly symbolic treatment of 
the subject may be called somewhat pedantic. 

The last question is that of eddy currents. If there is this 
very high velocity, why then are not eddy currents produced 
in great quantity? The cause of eddy currents is the change 
in the number of lines of force passing through the bar itself, 
or the difference in the rate at which the front and the back 
portions cut lines of force. But if the whole field inside the 
tunnel is very small, the difference between the front and the 
back will be still smaller ; but the time taken for the change 
from maximum to zero field will not be altered, since that 
depends on the movement of that portion of the armature 
from just inside the polar horn to just outside. Hence the 
rate of change of the field is very small, and therefore there 
are practically no eddy currents. This point may be more 
readily calculated by considering the number of lines included 
at each instant. When outside the pole there are none pass- 
ing through the bar ; when inside let there be N lines passing 
through. Then, when the bar moves out a quantity of 


electricity М flows round the bar. By putting the bar in a 


tunnel N is much reduced, and hence the eddy currents are 
diminished in proportion. 

The action of conductors in tunnels may be compared with 
the action of the coils in inductor machines, when the coil 
encircles the whole pole. The portions of iron through which 
the tunnels pass act much in the same way as the moving 
pieces of iron of the inductor dynamo, taking up and trans- 
mitting the mechanical forces involved. In the latter the 
coils are motionless, and consequently the direction of relative 
motion of conductor and lines of force undergoes periodic 
reversal, producing an alternating current. In the former 
the coil moves with the inductor, and thereby the direction of 


motion of the lines of force is kept always the same with | 


regard to the coil until the pole piece is passed. But in both 
cases the copper may be regarded as being always in a very 
weak field moving with a high velocity, and consequently 
under small mechanical strain. 

The above discussion introduces no views that are not 
familiar in other electromagnetic phenomena, and it seems 
strange that misconceptions should have arisen over this par- 
ticular instance. I have thought it desirable to avoid all 
mention of attraction and repulsion of magnetic poles and any 
phraseology that might appear to connote theories involving 
action at a distance, since explanations based on these will 
necessarily be out of harmony with the generally accepted 
theory of the magnetic medium, and their use has probably 
been one of the most prolific sources of confusion in cases 
presenting any unusual features. 


A NEW METHOD OF LOCALISING TOTAL BREAKS 
IN SUBMARINE CABLES. 


BY С. W. SCHAEFER. * 


The problem of localisation of total breaks in submarine 
cables and the discovery of the laws governing their behaviour 
under test, are subjects replete with interest; and although a 
considerable amount of attention has been bestowed on the 
phenomena observed, and we are already in possession of 
formule by which, for particular methods of observation, we 
are able to separate the variable resistance offered by the 
exposure from the constant x to be determined, some facts 
have remained somewhat obscure, principally owing to diff- 
culties of observation. 


* We are indebted to Mr. F. Alex. Taylor, of the Eastern Telegraph 
Company, for careful revision of Mr. Schaefer’s proofs. 
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Of all the tests applied for the localisation of ordinary 
breaks, the Kennelly methods are the only ones which by 
direct calculation enable us to determine the distance without 
making any allowances for the resistance of the exposure itself 
based upon experience and judgment. 

The Kennelly laws are as follow :— 


(a) The resistance to a constant current varies inversely 
as the square roots of the exposed areas. 

(в) »The resistance of a constant area, varies inversely as 
the square roots of the current strengths." 

In the two-current Kennelly test, which for convenience sake 
is generally taken by bridge method with currents in the ratio 
1:4 or 1:9, the balance is effected to earth current and 
polarisation zero combined at an interval after the removal of 
the testing current, depending on the length of cable in circuit. 
This zero is in reality due to the polarisation potential exist- 
ing at the exposure simultaneously with the cessation of the 
battery current, and theoretically speaking we balance to the 
*immediate kick deflection on releasing the battery key. 
In practice, however, it is impossible to balance to this deflec- 
tion, because in addition to the rapid fall of potential at the 
break on release of the key, we have an electrostatic discharge 
depending on the capacity of the cable in circuit. This 
capacity has a retarding effect on the fall of the polarisation, 
which is distinctly advantageous, since the interval between 
cutting off the testing current and the observation of the 
polarisation zero itself must be increased, thus allowing of 
better appreciation in measurement. The fall is so rapid on a 
short length of cable where the capacity effect is small that 
great skill is required, and the personal equation enters largely 
into the measurement under such circumstances. 

To overcome the difficulty in dealing with this rapidly 
varying fall of polarisation with breaks not far distant, Mr. 
Kennelly supplemented the ‘‘ two-current polarisation zero” 
by а ‘‘three-current instrument zero" test, also based on his 
discovery of the applicability of the inverse square root laws. 
Three separate measurements are required to eliminate the 
resistance of the exposure as well as the false resistance caused 
by the prevalence of an earth current,” together with the 
polarisation or break potential which is assumed to remain 
constant. The fact that it is found best to use currents in the 
ratios 1: 4 : 9, 1: 4 : 16 and 1 : 2:25 : 16 limits the use 
of the test to breaks close to the observer, but on the other hand. 
this test affords а means of localising under conditions when 
the two-current test would demand much greater manipu- 
lative skill. It is noteworthy that, in taking either Kennelly or 
Mance's scale zero test for any given series under the same 
conditions, the resulting measurements, even when taken by 
different observers, are exceedingly steady and almost similar, 
and in view of the fact that scale zero tests are easier to take: 
and give maximum appreciation, any null-method test which 
ean be speedily and yet accurately applied, and by which we 
may eliminate the effect of the rapidly-falling polarisation, will 
materially assist in simplifying break testing. 

It has been customary, in the absence of any data of the 
relation of the polarisation to the testing current traversing & 
break, to regard the former as constant, although, being a 
function of the current, it follows that it must vary with it. 
If we accept the truth of the law of inverse square roots, and 
then eliminate resistance instead of potential by the three- 
current method, we arrive at the following relation between 
the variation of potential and current at the fault. 

Supposing p represents the potential at an exposure, and f 
its resistance to a current c; then, if by an alteration of c to 
nc the resistance becomes- and the potential becomes, say 

n 
p, we have the two equations, 


p 
— = ©, ° 0 ° ° . . e. 1 
апа A nec. 


2 


Then tiz (8) 


812 


THE ELECTRICIAN, OCTOBER 15, 1897. 


Thus we see that the potential would vary directly as the 
Square root of the current. : 

That this is not the case can easily be verified by direct 
trial ; and without going into the details of a large number of 
experiments I have made with a view to the solution of this 
highly interesting problem, the result of my observations will 
be found embodied in the following connected laws, which 
hold good for breaks of copper in sea-water, and for tests taken 
with zinc to line, even when the ourrent attains so high a 
figure as 50 milliamperes per square centimetre exposed. 


Law I. When the exposed area is constant its resistance 
varies inversely as the 1-8th root of the current strength.” 

Having experimentally determined this one law in deducing 
the others from it, let us as a first step investigate the con- 
néction between current and potential at the exposure. 

Let p and p, represent the potentials at an exposure when 
Vae currents are respectively с and nc. From Law I. it follows 
that if the resistance when the current is c be represented by 


f: then when we alter c to жс, the resistance becomes 


In 
But eum b. of =p. . (4) 
1 dr „Гь; Ы a ias 
and nc 7^ E: A (5) 
Mn 
from which ру = р zin 


Law II.—''' The potential at an exposure of constant area 
varies direetly as the 4-84} root of the current strength. 


Since, by Law I., we have c c Eg 


f? 
and, by Law II., c c pt; 
it follows that pe a 
; "VS 


Law III.—“ The potential at an exposure of constant area 
varles inversely as the 33th root of the resistance it offers.“ 

Finally, it remains to be shown what the effect of the 
alteration of exposed area will be if the current с is kept 
constant. 

Let s represent the area of an exposure traversed by a 
current c, which under these circumstances offers a resistance f. 
Then, by increasing the area from s to ns, the current for each 


area з has changed from с to `, and in consequence of the 


determination in I, the resistance of each area s has become 
fn; but there being n of these areas in parallel, it is 


clear that ns Vn = E M "P (7) 
| n 43 in 
which proves that :— 

Law IV.— The resistance to a constant current varies 
inversely as the 4-Sth root of the area exposed." 

Of these correlated laws, the first and fourth are of most 
practical importance in the localisation and determination of 
the area of a break, and combining them we get :— 


ja k ma k үз (8) 
is a) | (sj; ; 7) 

where k is а constant representing the resistance of unit area 
to unit current, f the actual resistance of the exposure, and s 

Its area. 

From experiments on exposures of various sizes, I have 
found that k may be represented by 700 ohms, which is in 
terms of the milliampere-square centimetre. 

Having established the truth of these laws, we infer that 
the resistance of an exposure is halved when the current is 
increased to 2:46 times its first value. It becomes, therefore, 
a matter of great importance to accurately determine the 
relative values of the currents applied. The Wheatstone 
bridge lends itself most happily to this end, and enables us to 
culculate with great accuracy not only the absolute, but 
consequently also the relative values of the currents used, 
irrespective of the direction or value of an “earth current” 
which may exist. 


The following equations make this fact clear :— 

In measuring the resistance v (Fig. 1) of a cable up to the 
break plus the resistance of the break itself f, when the 
current through it is c, by null-method, and when an earth 
current due to ¢ exists, the apparent resistance of the circuit 
will be 2+f72=R, where + 2 represents the resistance effect 
of e, R, therefore, is the electrical distance to a point which 
is at a potential equivalent to the testing stations “ zero, ot 
earth potential, so that when equilibrium is established, we 
have by Kirchhoffs laws :— 


E=cfb Т) tut) . . O 
Also, Hn P (19) 
where c represents the current through the cable and break. 
Therefore, 84 () RN 2. 02 
and, sincg Rtz=r4+f, е ° e e e (12) 
if we substitute this value in (11), we get, 
а+1 

be е] М“) еа), . (18) 

Bquatftig values of c from (9) and (13), we get 

E | Ete 

б-а ыа. 
(+) +p+R (T) ++ 


a 
which proves that, regardless of e, we are able to caleulate the 


absolute currents to line. 


. (14) 


Fre. 1. 


But obviously R will have to be corrected for the effect of 6 
and the means of so doing are :— 

Firstly.—By three separate measurements to scale zero as 
in Kennelly’s method. 

' Secondly.—By observing the actual value of e independently 
by direct deflection through a high resistance, by electrometer, 
or by null-method with slides, 

Considering the first method, the development of the formula 
would be as follows :— 

Let A, B and C be the respective balancing resistances to 
currents c, лс and mc; then 


2+ f + z =A, А (15) 
ttm t= =В, , (16) 

rper ш 17 
tug tm C. (17) 


Taking the positive value of =, and substituting it from (15) 
in (16) we have 


P" f À—r-—f 
di lE EE 
о ° 18 
f 1 184 1 E wd d 
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Also substituting its value in (17) 
f {ета =D} 
A —1 е 
From these two latter expressions, by multiplying up we have 
" E - А) ("n - 1) - (Bn - А) ("m — J (80) 
(m— 1) (Vn - 1) - (n I) (Am – 1) 


(19) 


This formula, besides being lengthy, necessitates the use of | 


three distinct values of current, and limits the test to com- 
paratively short lengths of cable; and, besides, unless » and 
т are made small we are liable to errors owing to divergence 
of the laws. 

I have found the following to be the best way to proceed in 
localising a break. The potential e causing the earth current 
I prefer observing directly by simple deflection through a high 
resistance HR (Fig. 2), as its allows the greatest simplicity 
in connections. То one bar of а two-way plug piece is con- 
nected the cable through a milliameter M (preferably one of the 
very low-resistance type, such as Westons) ; whilst a cell sc of 
known electromotive force having its zinc terminal earthed is 
in connection with bar 2. The line terminal of bridge is con- 
nected to the main bar of the plug piece, through the high 
resistance HR of some 100,000 ohms or more, which may be 
cut out by means of the short-circuit piece 8. These additions 
censtitute the only difference from the ordinary Wheatstone 
bridge connections. 

In the battery circuit the adjustable resistance R, may be 
placed, by which the currents may be varied, but І prefer 
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making R, some fixed value, and varying the currents by 
changing the battery power in the ratio of, say, from 1: 4 2 8 
by means of a suitable plug piece. 

Constant. —Make К, = ар = О. Unplug any, or all plugs in 
р (which in its present position merely acts as an extra shunt 
on the galvanometer), and, with plug in 2, observe the direction 
and value of the deflection d, due to the cell or cells of known 
E.M.F. E, through the high resistance. The divisions being 
proportional to the E.M.F., we determine the “ divisions per 


voli" D, thus (к!) =D. (21) 


For repajring ships’ use, this constant is determined beforehand 
and provision made for a wide range in e, although with breaks 
situated elose to ship the potential will seldom exceed 0-5 volt. 

Having calculated this **constani," remove plug from 2 to 
1, and keeping all other conditions as before, observe the 
deflection d, due to e. If in the ваше direction as when 
observing the constant, the djreetion of the earth current will 
be equivalent to zino to line, and the apparent resistance effect 
on the readings will be additive and vice versa. 
42 


I2 E. e a 


Therefore {22) 

Then immediately afterwards short-circuit t Irh resistance 
and with any eonvenient ratio in bridge, pU Eu ing 
current, balancing to scale aero, and noting the resistances 
observed, as well as the currents through the cable with the 
two battery powers, and continue the eycle of these two bridge 
readings at least three or four times, when the similarity 
of the readings with each particular current will be a criterion 


| as to the constancy of e. Always earth the cable for at least 


one minute after a set has been taken and before observing e 
again, so as to avoid getting a false value owing to the secondary 
battery effect resulting from the previous testing current. 

Let nc and с represent the currents when A, and В, are the- 
balancing resistances corrected for bridge ratio coefficient. 


Then 24 T- В+ <, (28) 
and E+ 805 AK . (24) 

G -O- CN «en 
from which 
Be (mss - Crue] 


1˙8 
Pu (ялт) 


- «-Bi- (Bi AJK F (, °\к,- ‚ (28) 


с mc 


(27). 


Where the third term represents the earth current correction 
to be applied to the test, and it is clear that this correction is 
subtractive when the earth current coincides in direction with: 
the testing current and vice versá. 

m 

The factor СЕ i 
remains constant for each particular ratio of currents, and this: 
coefficient is easily determinable by means of the slide rule; 
but for the benefit of those unacquainted with its use, I have 
computed a table, given in the appendix, and plotted out a 
curve sheet (Fig. 8) by means of which calculation is minimised.. 

Should a milliammeter not be available, it will be desirable 
to select a battery consisting of cells with large plates, or a 
бст battery, and to ascertain that for the maximum 
rate of discharge the polarisation is not excessive. Unless 
such precautions are taken, the calculated currents will be 
in excess of their real values, the greater discrepancy existing: 
in the case of the higher current, and consequently the ratio. 
of the calculated currents will also be too great. Itisina 
large measure due to this battery polarisation that the apparent 
resistance of an exposure runs up during the test,. although it 
is in part to be accounted for by the polarisation or secondary 
battery effect at the exposure itself. 

Next, it will be advisable to maintain the battery constant, 
and vary В, in such manner that the ratio of currents will be 
approximately as before suggested, viz.: 1: 4 23. Тһе 
currents are then calculated in the usual way : 


Current through break) _ су 4, .,.,10 Ea __. (29) 
in milliamperes (a + 1)(0 4- RI) +а(и+ A) 


or, if the ratio is even, i. e., when a2 1, 
„ 
2(b + Ry) +p + Ay 
Similar equations would be obtained when Ri is altered to SI, 
and B, is the qonsequent bridge reading. M" 
A few practical examples will make the application of the 
formule clear : 


) entering into the two last terms. 


(30) 


Break I. 


Constant: Deflection observed through 0°25 megohms = 
620 divisions per volt. Bridge ratio 100/100, and currents 
observed on milliammeter. 

The mean of five separate sets, the greatest error on any 
one test never exceeding 6-8 ohms; gave as-a result 173-2 ohms. 
as the distange to the break, and which was subsequently 


found to be 172:1 ohms distant. 


Dividing e Aen millivolts) by the number of milliamperes 
to line, we find the resistance effect of e, and this being in the 
same direction as the testing current is additive to the 
readings; thus at 22:4 milliamperes the true resistance up. 
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Preliminary reading e = 198 divisions = 0:82 volt + (same direction as testing current). k. C. 
1 ig Readings to Scale Zero. "Hon 
Break. Currents. K, ohms. ohms. ohms. ohms. ohms. Г ohms. 
22:4 А, 205:5 206'5 207 207 207:5 <= 142 
95 | is dd | B, Y 2505 D 2590 Y 255 ^ 2555 Y 2545 <= 557 
‘Difference between readings (Bi- Al) = 250 25:5 26 26:5 27:0 Difference < = » = 19:55 
K,(B, - A) 2205 (B, А)= 513 52:5 53:5 54:3 553 K, € - =) = 
Apparent distance of break, ie, B,-(B,-A,)K,=1792 197 1797 1792 1792 K. ( P =) - the Е.С. cor. she 
Е.С. correction = – 6'3 -63 -63 -6'3 -6'3 
х (corrected) = 172:9 1754 1754 172:9 172:9 Mean = 175'1 ohms. 


to and through the break was 207.5 + 14:2 = 221:7 ohms. 
Next find the ratio of currents pos = 2:86, and by referring 


to curve 1 the abscisse represent the values of К, for the 
current ratios on the ordinates. In this instance К, = 2°05. 
Then multiply (B, — A,) and (5 В =) each by K,, placing the 
с mc 
result under each test as shown. Subtracting these results 
from the values of B,, the result gives the apparent distance 
to the break ; whilst the difference (E = £) = | gives the 
е NC C 

correction for the earth current," which in this particular 
case is subtractive, because the earth current acts in the same 
direction as the testing current. 

Observe that the E. C. correction to be applied to the test 
is always of opposite sign to that required for correcting the 
* readings." 

In determining the effective area we proceed as follows: 


The resistance of ‘cable and break at 22:4| _ 291-7 ohms. 
milliamperes being 
And the mean distance to break by one set 178-1 „ 


.. Resistance of break at 22:4 milliamperes = 48:6 ,, 

700 N Е 

5 = ( +) = (n 43 
r3 fe Sf ( |) 


From curve 2 (Fig. 8), for currents on the ordinates, the 


But the area 


abscisse give the corresponding coefficient . Multiplying ' 


the resistance of the break by this, the result obtained is the 
theoretical resistance it would offer at one milliampere. In 
this instance, 


18 /99-4 = 10:9 approx. . 48:6 x 10:9 = 529 ohms. 


520 
= — = 1°82. 
m (59 


Referring to curve 8 (Fig. 8) for values of m, on the ordi- 
mates, the abscissse give (n,)**; thus below 1:82 we find 8:5, 
the area in square centimetres. If the exposure had been 
less than 1 sq. em., then /e. f > 700 ohms, and it follows 
that the area would have been the reciprocal of the area 


8 Ja 43 
represented by (000) . 


The area now being known, we are able to insure the use 
of currents not too strong for the exposure. With the majority 
of breaks the effective area of copper is generally not less than 
1 sq. cm., and for such an exposure 50 milliamperes is about 
the highest limit permissible; for, by increasing the rate of 
discharge of hydrogen and consequently the current, the 
resistance variation departs from the inverse 1:8th to higher 
roots, and an explanation of this behaviour is suggested 
below. This limit current is for the majority of bridges far 
too great to be applied for a length of time with impunity, 
owing to the insufficient sectional area of the wire with which 
they are constructed. 


‘Consequently 


Break II.— Preliminary reading е = 0:55 volt —(in opposition to 
testing current). 


11 : Readings to Scale Zero. 
Б K 
Break. ^" ! ohms. ohms. ohms. ohms. ohms „ ohms. 
14:05 A, 680 6274 626 6285 0285 = -392 
|o гаг] ү + 
7:0 В, 7105 7070 7075 7105 711 “= -185 
242x 803 796 815 820 825 393 
194: 1926 1972 1984 1996 951 
х (apparent) = 516 5144 6103 5121 5114 EC.tor 166 
Е.С. correction +166 166 166 166 166 — 
х (corrected)= 532°6 5510 5969 5287 5980 Mean = 529 ·5 


Another set with currents 22-7: 10:9 milliamperes gave 
mean result 585-9 ohms, and therefore the general mean 
= 582-7 ohms. This exposure was unfortunately not recovered, 
but its position was between the limits, 530 ohms and 588 
ohms from the localising station. 


Break III. Preliminary reading e 0:475 volt. 


Milliamps, Readings to Scale Zero. 
through "EE. 
Break. ! ohms. ohms. ohms. ohms. 
255 | A, 7804 781 1814 £ 2-186 
jou 2:32 5 
12:25 В, 8454 846 846 £= - 5877 
— — ——— с —— — 
232x 65:0 65 64:6 201 
1507 1507 150 46:6 
6947 6953 696 Е.С. correction 79 
Е.С. correction 7˙9 7˙9 7˙9 Е 
. 2=7026 7052 7059 Mean = 705'2 ohms. 


The general mean of this and two other sets gave as а result 
704 ohms., and on recovery of the break the estimated distance 
from place of localisation was 702:1 ohms, or an error of 
1:9 ohms only. The tests on this particular occasion did not 
occupy more than 12 minutes altogether, and were sufficiently 
reliable to avoid further delay to the ship which at the time 
was hanging on to the cable. 


Break IV.—This was a similar case, the two sets occupying 
less than ten minutes. 


Preliminary E. C. potential reading e 0:818 volt. 


mem Readings to Scale Zero. 
Break. " K, ohms. ohms. ohms. я ohms. 
25˙⁰ A, 9885 9575 9577 —=-149 

js 1:96 | Y ^ p 

9°75 B, 10345 10555 10280 7 aad 
196x 960 96:0 90:5 25°4 
188°0 1880 1770 46:0 
846'5 455 851:0 E.C.correction= 77 
E.C. correction= "77 77 77 — 
8552 Mean = 855:5 ohms. 


х= 8542 858°7 
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The accepted mean of this with another set was 858 ohms, 
which proved on recovery to be right within 0:8 ohms. The 
resistance of this exposure at 25 milliamperes was apparently 
(987-7 — 14:9) - 858 = 64:8 ohms, and it would therefore have 
a resistance of 64:8x 11:82 = 766 ohms at unit current, and 
ihe appaxent exposure would be 

1 1 


6750 
100 


The distance of break placing it in 200 core, in which the 


mean diameter of the untztretched copper would be about 
119 millimetres, the approximate length of the exposure may 


be found thus: 
155,000 0.625 258 mils. 
119 т 
Phe actual length of the above exposure was 850 mils. 

As a matter of interest, Table I. comprises a series of scale 
zero readings taken by Mr. Kennelly, which J extract from 
his description of the three-current test, published in The 
Electrician, Oct. 14 and 21, 1887, Vol. XIX. I have 
analysed and treated his figures on the basis of inverse 
1:8th roots. Col. 8 shows the observed resistance of the 
break, whilst in col. 6 will be found its calcelated 
resistance by inverse 1:8 roots, taking the resistance 
observed at 50 milliamperes as the standard. 


Table I. 


1 
p = г = __., 625 e e 
7 (1-09) L6 о 


Milli. 
Bridge read - G currents | tance of 


amperes | ing (2+7 break observed 
thro с „ | calculated 
Neue d & = 25 ohms. observed. (5) ps from *. ene W 
01 
60 25977 34°7* ys sò S47? ies 
45 262:8 37˙8 111 1:07 37-3 1°34 
40 265°7 40°7 1°25 1:18 40:9 0:49 
35 269:8 44:8 1:48 1:32 45:8 2:25 
50 215% 50°5 1:67 1:50 52:0 4:95 
25 285-0 58:0 2-0 1°70 59:0 172 
20 294:5 69:5 2:5 2:02 70:0 0 72 
15 312˙0 87:0 55 2:50 86:8 Q'25 
10 347:5 122°5 50 3:45 1198 180 
9 5590 1940 5:5 570 128:5 5˙0 
8 374 ·0 149:0 6°25 4:10 142:2 4:56 
7 393˙0 168'0 7:14 454 157-8 610 
6 419°0 194-0 8˙5 5:07 1160 9˙3 
5 4570 232˙0 100 590 2050 11:6 
4 5400 515°0 125 70 242:5 23-0 
ó 589-0 3564-0 161 8°73 505-0 17:8 


Although the range of currents throughout the series was 


great, and no correction has been made for е in the absence of 
any data; it will be seen that the agreement between the 
observed and calculated values is fairly good; the divergence 
never exceeding 6 per cent. until the ratio of currents was ав 
great as 1 ; 7:14. 

The following table of resistances of an exposure was 
recently published in a communication to the Journal of the 


Institution by Messrs. G. K. and G. B. Winter. In this, the 
values of the currents are calculated from the particulars 
given (viz. 12 Daniells having a resistance of 94 ohms.) Col.7 
shows the observed resistance of the break, whilst col. 8 
gives the relative calculated resistances of the exposure by 
the new laws. There is a decided divergence, but since a 
galvanised iron earthplate is stated to have been used, we are 
no doubt not far wrong in assuming that е was p rir s 
0-2 volt, and acting with the testing current. Col. 9 repre. 
sents the resistance effegt of e, which added to the observed 
resistances of the break, give its corrected value. Now taking 


the true resistance at,15 milliamperes as being 90:8 ohms, the 


last column shows the calculated values, which closely agree. 
And sinee at 15 milliamperes / = 90:8 ohms, it can be shown 
that the t area appears to have been 0:87 square 
centimetre, and this would be the area of about half an inch 
length of wire, having a diameter of some 86 mils., or 
say 297 core. 

Let us now examine the theoretical considerations. Accord- 
ing to well-established laws of electrolysis, the hydroger 
liberated at the cathode varies directly as the current. and 
since I have found that the resistance is principally, if not 
wholly, confined to the space contained between the metal 
and a very thin film of the water in contact with it, the 


hypothesis suggested by Mr. Kennelly, that the variable re 


sistance of an exposure is mainly brought about by the rate 


of isolation in virtue of the developed hydrogen being given 


off in bubbles, is undoubtedly correct. But at first sight i$ 
seems difficult (since the amount of gas evolved is proportional 


to the current) to understand why the resistance of the ex- 
posure should not vary simply inversely as the current No 


doubt the hydrogen partially combines chemically with certain 
constituents of the sea-water, but besides being small, except 


during the early stages of current application to a new exposure, 


the funetion of the gas as a resistance has probably ceased 
before this combination takes place. I have noticed that bubbles 
visible to the eye and adherent to the exposure do not 


| appreciably influence its resistance on liberation. 


I suggest the following explanation of the action :—as 
soon as the current is applied, an immense number of in 
finitesimally small bubbles of hydrogen form at the expostre, 
and their affinity for their surroundings renders the behaviour 
of a newly-tested break somewhat divergent from the laws it 
follows as soon as the normal state of affairs is established. 
These small bubbles are prevented by their crowding from 
expanding laterally, and are either forced off or liberated by 
their buoyancy and thus rapidly rise, others forming imme- 
diately in succession. By increasing the current the rate of 
discharge of gas is augmented, and consequently the isolation 
of the copper from the water is of shorter duration; but the 
number of bubbles now being so much greater, the streams of 
them in close proximity to the surface of the exposure reduce 
the effective section of the sea-water, thus making the гевіві- 
ance greater than would be the сазе if their action ceased 
immediately on disengagement. This accounts for the 
departure from the expected relation to the Faraday laws, 
and also explains why it is inadvisable to use currents of high 


ae ae ee — т = === = „ ESI CET 
Fable II. 100 
Battery 12 Daniels = 12:948 volta and 94 ohms. Bridge ratio 100 
1 | 9, 3 4. | 8. в. 7. 8. 9. W. n. 
: Coeff. f 
шш Current Ratio of calculating Value of Value of саха оа f у 
b А сас ) z гона currents resist. of break calculated | COrteetion to orrected E 
artery : су. с obevd. а be applied f from + 
circuit Milllamps 6+6 N/ с. ( vd.) from to beri. or e. ш 
ohms. ohms. ohms. ohms. ohms. 
0 577 500 15:0 | - РР 77" 77* 13:5 903+ 90$ 

100 589 : 120 1:25 118 89 91:0 167 1057 1065 
200 601 v 10:0 | 1:50 1°36 101 104:7 20:0 121:0 1880 
500 613 P 865 | 174 1°52 113 1170 23:2 136°2 1370 
400 62А » 7:67 | 1°98 1°68 124 120˙5 26:4 1504 1520 
500 655 s 65 | 2:22 1:82 135 140:0 29:6 1646 1640 
600 646 j 6:07 241 20 146 154-0 55:0 179-0 1806 
100 657 й 5:53 271 2'15 157 166:0 36˙1 193˙1 1940 
800 667 — 597 2:95 2:50 167 1779 59'Б 206'5 9016 
900 671 М 4:69 52 2°45 177 196:0 42:6 919% 2210 

1,000 687 : 4:36 344 2:6 187 200°0 45:8 2528 2550 
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ratios, the tendency in this latter case being for the break to 
behave as the higher inverse roots. 

I regard the variation of the true break resistance as being 
in accordance with the new laws. The polarisation evidently 
acts at the extremities of the resistance offered by the break, 
and its effect I consider simply as a current in opposition to 
the testing current. In virtue of this alteration of current by 
polarisation the resistance of the break simultaneously varies in 
accordance with Law I. so that when polarisation is practically 
complete, the resistance represented by (f) in the foregoing 
formule is its true value for the resultant current then flow- 
ing through the break. I have already shown that this 
current can be calculated whatever disturbances may take 
place in the earth current, or polarisation ; but the capabili- 
ties of milliampere-meters are so important in the practice 
of cable work not only as time-saving apparati, but also for 
keeping a constant watch on the steadiness of the break, that 
all ships should be provided with them. 

The mechanical position of an exposure has a great 
influence on the resistance it offers under varying currents, 
the best results being obtained when the end of the core is 
pointing vertically upwards, in which case the evolved gas is 
freely disengaged. If the exposure happens to be а very 
small one and hanging vertically downwards, the gas becomes 
adherent or imprisoned, resulting in а reduction of area and 
consequent discrepancy in the tests, especially with tho larger 
currents. Puncture faults, or total breaks where the conductor 
is broken off inside the gutta percha, are of the same category, 
but with this particular class of small exposure, the column of 
water contained in the tube formed by the insulating envelope 
offers a resistance which I find by experiment to be approxi- 
mately 16:2 ohms per cubic centimetre. Fortunately, how- 
ever, such breaks are somewhat rare, and other means are at 
hand for their localisation. 

In calculating areas, it will frequently be found that the 
exposure is much smaller than expected, but the discrepancy 
may generally be accounted for by the close proximity of the 
brass tape or sheathing wires to the broken copper end, the inter- 
vening water merely acting as a resistance bridging across from 
a small to a larger area. Break I. is an instance, where the 
calculated exposure was 8:1 times its actual measurement, 
owing to the nearness of the sheathing wires. 

Another source of discrepancy entering into the determina- 
tion of area is no doubt attributable to pressure variation in 
different depths of water, but although interesting in itself, 
the apparent, or effective area is all that is required for 
purposes of localisation. Some experiments I made a few 
years ago showed that the diminution was apparently a 
decreasing one, and amounted to about 7 per cent. for an 
increased pressure of 800 pounds per square inch. 

The best conditions for the test are :— 

Firstly.— Whenever possible, to avoid using currents that 
are too feeble (say not less than two or three milliamperes per 
square centimetre), for when the rate of gas development 
is slow, absorption is in a great measure the cause of slight 
irregularities observed, and generally, to use as large 
currents as the bridge, size of exposure, and intervening cable 
will allow. 

Secondly.— Make the ratio of currents not less than 1 : 2, 
and not greater than 1 ; 3, because it can be shown that when 
the ratios are much below 1 : 2, а small percentage error will 
result in a greater error in К, the coefficient, and this error 
decreases as the ratio is increased. But owing to the diverg- 
ence of the laws when currents of high ratios are used, it is 
not advisable to go beyond the ratio 1 : 3. 

In conclusion, I may state that this method has been 
adopted with great success in practice, and enables localisation 
to be effected with a rapidity hitherto unapproached—a factor 
of no small importance in cable work; and its simplicity is 
such that comparatively inexperienced observers are able to 
localise a break with great exactitude. 

These practical advantages to cable engineers, together 
with this further elucidation of a very interesting scientific 
problem, are my reasons for bringing this test to general 
notice, and offering it as an improvement on those at present 
in use. 
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APPENDIX I. 
C'oefficients for Curve Sheets, 
1 | 2 | 3 | 4 1 | 2 | 3 
Ratios. Co-efficienta. Ratios. | Co-efficlents. 

15 /n . : | з, т 

Numb x r3 Vn (n)*? Numb! (en) 10 
Curve 1 Curve 2. ! Curve 8. і Curve 1. Спгуе 9, 

11 | 14140 1076 | 1:511 41 | 1510 2:961 
12 7-644 1150 | 2:204 4-2 | 1:496 3:016 
1:3 5:475 1:225 | 3115 | 43 1483 5:071 
14 4:385 1295 | 4996 || 44 | 1470 3:126 
15 37132 1366 5794 4:5 1:459 3:180 
16 3:296 1455 | 7:665 | 50 1:408 3:450 
17 2:085 1500 9:965 | 55 1:369 3-712 
18 2749 1572 | 12765 | 60 1:337 3:069 
19 2:566 1:658 | 16144 | 655 1:310 4-922 
2:0 2:420 1704 | 20138 || 70 1:289 4:468 
2-1 2:299 17:0 24-890 7-5 | 1:269 4-712 
2:9 2-199 1854 | 30480 | 80 | 1258 4-952 
2:3 2-114 1898 | 26:898 || 8:5 1:239 5:187 
2-4 2:040 1961 ! 44361 9:0 1:226 5:420 
2:5 1977 2:025 E 9:5 1215 5651 
2:6 1921 2:085 КЕ 100 1:205 5:878 
2-7 1:871 2-147 11-0 1:188 6:324 
2:8 1:828 2:208 12-0 1174 67162 
2:9 1.789 2:268 13:0 1161 7-191 
3:0 1755 2398 14:0 1'151 7615 
$1 1721 2:588 ` 150 1142 8:028 
3:2 1:692 2:446 — 16:0 1124 8:439 
33 1:665 2:505 | 17:0 1128 8:839 
54 1:640 2-564 ` 18:0 1121 9:224 
35 1:617 2-621 19:0 1116 9:627 
56 1:595 2679 20:0 1111 10-000 
57: 157 2736 - 30:0 1:079 13-684 
5:8 1`558 2193 40:0 1062 17-080 
3:9 1:541 2849 500 | 1052 | 20277 
40 1:595 2905 60:0 1:045 23:335 


Aprenpix II. 


Since writing the above, I have found that under certain 
circumstances this ‘‘ break" test may be applied to the localisa- 
tion of a fault in a cable with very satisfactory results. 

As I have already pointed out, in measuring the resistance 
up to and through а puncture fault the apparent distance, as 
given by the formula, will be in excess of its real value by the 
resistance of the water column itself. Practically, the resist- 
ance of the water column (w) is constant; and this being the 
case, it is possible to eliminate it by measurements taken from 
both ends of the cable. 

. This may be shown as follows: Let A and В represent the 
apparent resistances up to the fault as determined by break 
test from the stations S, and S, respectively, the real resist- 
ances being * and y. 


Then A=x2+0; 

also B=y+u. 

But since z+y=L, 

we have ю= GATE 3 EE 

Therefore t= A сле )- Е 
B. (А+ B) L 

and у=В og vw 


To get the best results it will, of course, be advisable for 
both terminals to test with currents of approximately similar 
values, and to take at least a couple of sets alternately. 
Similarity of the results of each station’s tests will then be 
a criterion as to the puncture being equally free from adherent 
bubbles, which would tend to give a different value for the 
resistance of the. water column. 

The accuracy of this method has been exemplified, and it 
will no doubt be an assistance in the localisation of faults of 
sufficient magnitude. Although the readings may appear to 
be rather flighty, mean swings are taken as balance, and the 
mean of several readings generally yields results with very 
fair accuracy. An example may be given, showing the capa- 
bilities of its application. 

In localising a series of bad faults in a section, and when 
co-operation from the distant end was impossible, the apparent 


р 
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distance with various ratios of currents worked out fairly | The value of this maximum but not its position depends upon the 
uniformly at 290 ohms, and the position for hooking was | state of the strip. Points of maximum sensitivity may take place 
estimated by deducting 20 ohms from the result for the pro- | A? By point in the spectrum ; thay ere found just as much tho 
bable resistance of the water column, including the shunting of copper) and iha position depends only upon the nature of the 
effect of the faults beyond. | | strip illuminated. My experiments show that the phenomenon is 

On hooking cable on the following day, the estimated C.R. | not due to thermal causes. 
by tests from the shore apparently placed the ship 291 ohms | IL. Tinted Strips.—In my researches upon the increase of elec- 
from the first localisation, the fault being close to ship. tromotive force observed under the action of light when the com- 

Treating the fault as a break again (the distant end of cable | pounds of copper above-mentioned are treated with certain colouring 
being meanwhile insulated) and without using currents of 


substances, I used artificial colouring ‘substances analogous to or 
approximately equal values to those previously applied, the identical with those employed to sensitise photographic plates for 
apparent distance worked out at 68 ohms from ship. Sum- 


certain radiations.* By simple 5 of the sensitised stripe 
$ E in these very slightly concentrated solutions one can greatly increase 
ming up these two results, viz., 290 + 68 — 353 ohms, and i сада, ер 
deducting the estimated value of L=291 ohms, we have 


their general sensitiveness, but, especially for waves of certain 
| length, depending upon the colouring substance used. In order to 

62 ohms, which is twice the resistance of the water column; 

therefore 68 — z = 82 ohms is the oorrected distance of the 


measure the effect produced by the colouring substance, I first of 
all tested an actinometer with untinted strips by gas-light, then 
with the same strips tinted I repeated the test in the spectrum. 
The solutions of these colouring matters were investigated by 
means of a Gouy spectro-photometer, and their absorption 
curve traced in order to ascertain exactly the position in the 
spectrum of the point of minimum light transmitted, and to 
discover, as a consequence, if the wave-length for which the 
increase of electromotive force was a maximum corresponded or not 
with the point of maximum absorption. The colouring matters 
employed were ор, violet, methyl violet, soluble blue, cyanine, 
malachite green, bright green, melanite yellow, eosin, erythrosin and 
safranin. The increase of sensitivity Кр. about by the colour- 
ing substances does not depend upon the electrolyte, but upon the 
state of the sensitive layer, and in every case the colouring sub- 
stance seemed to bring the actinometer to the same degree of 
sensitiveness whatever may have been the initial value. Thus, 
malachite green, used in a series of actinometrical observations, 
with copper strips of very widely-different degrees of oxidation and 
of which the electromotive force varied from 5 to 200 х 10-5 volts 
caused these actinometers under the same conditions of illumina- 
tion to have an electromotive force of about 300x 10-5 volts, The 
point in the spectrum of maximum electromotive force due to the 
colouring substance only depends upon the substance, and has 
nothing to do with the copper compound submitted to its action. 
In every case, whether I considered the increase of the maximum 
electromotive force or the maximum electromotive force observed 
with tinted strips in the region of the spectrum close to the absorp- 
tion band, it was always found that the effect produced by the 
colouring substance occurred for wave-lengths greater than those 
corresponding to the point of maximum absorption. 


fault. It however proved to be only 25:5 ohms distant, or 
an error of 6'5 ohms, which, considering the time that elapsed 
between the two tests, the rapidity with wbich they were 
taken, and the disturbing effect of the other faults on the first 
test may be considered very satisfactory. 

It may finally be pointed out that this method has the 
further advantage of dispensing entirely with the necessity of 
knowing the absolute currents used by the terminals. 


EXPERIMENTAL RESEARCHES ON ELECTRO. 
CHEMICAL ACTINOMETERS.* 


BY H. RIGOLLOT. 


When two metallic sheets are placed in a liquid, and one is 
illuminated whilst the other is kept in the dark, a certain difference 
of potential is observed which varies according to the conditions of 
the experiments, E. Becquerel was the first, in 1839, to notice 
this phenomenon. This investigator and the numerous physicists 
who have since occupied themselves with this question, studied 
more particularly the halogen compounds of silver. On the other 
hand, I thought that, perhaps, it would be interesting to generalise 
these experiments, and I therefore studied the action of white 
light and of its various constituent radiations upon other metallic 
compounds. My experiments also brought out clearly the inorease, 
sometimes considerable, of electromotive force which takes place 
when laminated strip has been previouny plunged in a coloured 
solution. Finally, I have pointed out some of the practical appli- 


cations of the phenomena. Wave lengths и. Actinometers. 

All the experiments were carried out with similar apparatus. 104 4 . . . Silver sulphide. 
Two metal strips 05mm. thick and 8cm. to 10cm. long and a few (0660 ............... Tin sulphide. 
millimetres across were rendered sensitive on one side, the other 9557 ш... Copper compounds tinted with malachite green. 
side being covered with paraffin or insulating varnish. The strips 062% » e Ditto methyl violet. 
were fixed by a cork in a blackened glass bottle containing an elee- 0:620 e Ditto сузлше.. 
trolyte, which generally consisted of а one per cent. aqueous BOE miens 3 formyl violet. 
шоро na eer ae salt. m blackening was taken off for a N 5 e Cie PIA soluble blue. 
ength of Бшш. in the direction of the strips, in order that light NM PA aii ; 
might be made to fall upon the strips to be crperimented with. dam „„ карра cos иеа ск 
The sources of light were gas, the electric arc and the sun, the two 0540 4 .. Copper chloride. | 
last being only employed to obtain а spectrum. The experiments UTD uiis i » oxide. 
were carried out with strips of copper covered with the oxide, т, ЖЛ КН „ sulphide, - 
sulphide, fluoride, chloride, bromide and iodide of the same metal, DEBE сшде» Tin oxide. 
also with strips of oxidised tin, tin sulphide and silver sulphide. 0410 ..... I Copper iodide. 

I. Untinted Strips. — In the case of an actinometer with two Ultra- violet „ fluoride. 


identical strips there is in the dark a very small initial electro- 
motive force, which sometimes is absolutely zero. With an acti- 
nometer composed of a clean metallic strip and of a sensitised strip 
of the same metal, the initial electromotive force is considerable. 
In both cases, however, the influence of light is always the same, 
viz., it increases the electromotive force. Whether the strip be 
covered with oxide, sulphide or anything else, the electromotive 
force developed by the light is always very variable for the same 
compound according to its condition. Only experiment can indicate 
the conditions to be fulfilled in the preparation of the strips for 
maximum sensitivity. Thus for strips of oxidised copper the same 
illumination develups an electromotive force varying from 5 to 
200 x 10-° volts, according to the degree of oxidation. An increase 
of temperature always diminishes the increase of electromotive 
force. On studying the actinometer in the spectrum, it is observed 
that it presents maximum sensitivity for a perfectly definite radia- 
tion, the other radiations affecting the actinometer a good deal less. 

From the Journal de Physique, October, 1897. Abstract from the 


doctorate thesix presented to the Science Faculty at Lyons, and published 
in the Annales de l' Université de Lyons, 


In every actinometer the electromotive force due to the illumina- 
tion ceased at the same time as the illumination, the effect being 
instantaneous. This apparatus, therefore, will find some employ- 
ment wherever it is possible to use these sudden variations of 
electromotive force, for example, in a radiophonic receiver or а 
receiver actuating an optical telegraphic relay. But it is from the 
photometric point of view that the phenomenon is more likely to 
to have interesting applications, especially if we use tinted or 
untinted actinometers in the spectrum. For example, when we 
wish to compare a restricted set of definite radiations coming from 
two different sources of light, we could choose an actinometer having 
maximum sensitivity for these rays, and the apparatus, so to speak, 
would only see the radiations which we desired to investigate. 
This very fact naturally excludes actinometers from commercial 

hotometry, since in that we compare from the point of view of 
Illumination, two sources of light, of which the eye alone is judge. 
On the other hand, we may with advantage make use of an 
actinometer for the photometric comparison of two sources of light 
of different colour. As is known, the 1889 Congress of Electricians, 


* Н. Rigollot, Comptes Rendus, Vol. CXVI., p. 878, 1893. 
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basing themselves on the the work of R. Crova, passed the follow- Ammeter for continuous current only :— 
ing resolution :—‘‘ The degree of incandescence of a lamp is the Not exceeding 200 amperes . £0 5 


quotient of the intensities (relative to the Carcel) of radiations of 
wave-length \=0°582 and of wave-length 4 —0:657." The source 
of light investigated is thus defined for that part of the spectrum 
less refrangible than the wave-length \=0°582y. If we could 
make a third measurement in the most refrangible part and take 
the ratio of the intensity in this region to the intensity near 
0:5824 we should have a sufficiently accurate notion of the composi- 
tion of the light emitted by the source. This last ratio could be 
called the actinic factor of the luminous source. The eye being 
unable to judge of the intensity of the radiations in question, 
we could make use of an actinometer sensitive to the violet and 
ultra-violet rays and to the radiations of about A=0°682. One of 
the actinometers I have made fulfils the required conditions, 
namely, the actinometer consisted of strips of copper fluoride tinted 
with erythrosin. Making investigations in the spectrum for this 
purpose, I found that this actinometer has two maxima ; one about 
0:580џ, and one (much larger) about 0:380y. 


BOARD OF TRADE ELECTRICAL STANDARDISING 
LABORATORY. 


We have received the following from the Board of Trade 
for publication :— 
ELECTRICAL INSTRUMENT TESTING. 


(1.) The Board of Trade are now prepared to receive electrical instru- 
ments for examination or testing at their Electrical Standardising 
Laboratory at 8, Richmond-terrace, Whitehall. 

(2) The only classes of electrical instruments which can be received 
at present for examination or testing are such as are intended for the 
measurement of electrical pressure, current, power, quantity, energy, or 
resistance. 

(5.) Meters for the measurement of quantity or energy cannot be received 
with a view to certification for use in connection with the supply given by 
undertakera under Electric Lighting Orders, 

(4.) Instruments may be personally delivered at the Laboratory for teat- 
ing between the hours of 10 a.m. and 2 p.m., or may be forwarded by post 
or other delivery. Їп every case instruments must be accompanied by а 
form of application which may be obtained from the Laboratory. 

(b.) The Board of Trade, or the officers of the Board, will not be respon- 
sible for any damage to any instrument, either in transport or while at the 
Laboratory, nor for any loss sustained in consequence of the time that may 
elapse before the instrument is returned. 

(6.) Instruments will not be received which are not plainly marked with 
the name of the manufacturer and an identification number. 

(7.) Instrumenta will not be returned until all money due for fees or 
other charges incurred has been paid. 

(8. Every instrument submitted must be provided with suitable ter- 
minals or leads, so that it can be readily connected to the testing circuit 
without soldering. 

(9.) All indicating instruments muet have their dials plainly marked 
with a suitable scale, which may be of equal ог of unequal divisions. 

(10.) The points of testing required must be specified in electrical units 
(volts, amperes, &c.), stating whether alternating or continuous or both, 
and not in numbers referring to the scale on the instrument. 

(11.) The laboratory charges on any instrument may be paid by Post 
Office order or postal order if the instrument is to be forwarded by post or 
other delivery, or in cash by the person authorised to remove the instru- 
ment. All payments should be made to the Assistant Secretary, Finance 
Department, Board of Trade, Whitehall-gardens, S.W. 

(12.) A certificate of test will be forwarded by post after the instrument 
has been removed. 

(13.) The attached scale of fees for examination or testing of electrical 
instruments for the measurement of resistance, current, or electrical pres- 
sure, has been approved by the Treasury under Section 8 of the Weights 
and Measures Act, 1889. 

T. Н. W. PELHAM, Assistant Secretary Board of Trade. 

October 7, 1897. 

Table of Fees. 


1. For an instrument intended to be used as a sub-standard 
and submitted for special examination aud tesing 
If required to be kept under observation for a period 
longer than one month ; for each additional month or 
part ofa month  ... x 100 
2. For ordinary direct-reading atamani ; tor testing at 
three points :— 
Voltineter for continuous pressure ouly : 
Not exceeding 200 volts Т 
Exceeding 200 and not exceeding 500 volta - 
Exceeding 500 and not exceeding 2,000 volta 
Voltmeter for alternating pressure only :— 
Exceeding 20 and not exceeding 2,000 volts 
Exceeding 2,000 and not exceeding 10,000 volta 
Extra fee if tests are to be made at one stated frequeney 
of alternation 
Voltmeter for both continuous and alternating pressures, or 
for alternating at two frequencies :—- 
Exceeding 20 and not exceeding 2,000 volts 


£5 0 0 


o OO ooo 
о OQ WOO 


0 

Exceeding 200 and not exceeding 500 amperes 07 6 

Exceeding 500 and not exceeding 1,000 amperes ... 010 0 

Exceeding 1,000 and not exceeding 2,500 amperes 015 0 

Ammeter for alternating current only :— 

Not exceeding 500 amperes . 0 7 6 
Extra fee if tests are to be made at one stated frquency о of 

alternation ... 0 2 0 

0 


Ammeter for both continuous and alternating currents :— 

Not exceeding 500 amperes ... 

Watt-meter—continuous current for teating at three 
points :— 

Not exceeding 200 volts or 200 amperes  ... 

Exceeding these limits up to 2,000 volta or 2 500 amperes 
Watt-meter—alternating current—for testing at three 
ints :— 

di Not exceeding 10,000 volts or 1,000 amperes 8 100 
For each point tested beyond three points in any direct- read- 

ing instrument an addition of 20 per cent. will be made to the 

amount of fee. 
In the case of any direct-reading instrument, if arranged to 

record, and if the accuracy of such record is required to be 

verified :— 

Extra fee fur every record verified . 0 2 6 

3. For instruments reading by an adjustment to zero, an 
increase of 50 per cent. on the fees for similar direct-reading 
instruments will be charged. 
4. For determining the constants of integrating meters* at 
three rates within their range of measurement :— 
Quantity meter, continuous current only :— 
Up to & maximum rate of 25 amperes 
Up to а maximum rate exceeding 25 and not exceeding 
100 amperes.. 
Up to a maximum rate exceeding 100 and not exceeding 
500 amperes.. 
Up to à maximum rate exceeding 500 and not exceeding 
2,000 amperes s vis ai’ кез 
Quantity meter, alternatin current : — 
Up to & maximum rate of 25 amperes :— 
If to be tested at one frequency of alternation 
If to be tested at two frequencies, or at one frequency of 
alternation, and with continuous current 
Up to а maximum rate exceeding 25 and not exceeding 100 
amperes :— 
If to be tested at one frequency  ... 
If to be tested at two frequencies, or at one frequency of 
alternation, and with continuous current 
Up to a maximum rate exceeding 100 and not exceeding 500 
am 
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peres :— 

If to be tested at one frequency... 

If to be tested at two frequencies, or at one frequency о of 

alternation, and with continuous current 

Energy meter, continuous current only :— 

Up to a maximum rate of 10,000 watts 

Up to & maximum rate exceeding 10,000 and not exceed- 
ing 50,000 watts 

Up to à maximum rate exceeding 50, 000 and not exceed- 
ing 200,000 watts ... ii s 

Energy meter, alternating currentt :— 

Up to a maximum rate of 20,000 watts :— 

If to be tested at one frequency... 

If to be tested at two frequencies ; or at one frequency of 
alternation, and with continuous current 

Up to a maximum rate exceeding 20,000 watts and not ex- 
ceeding 100,000 watts :— 

If to be tested at one frequency  .. 
If to be tested at two frequencies, or at one frequency of 
alternation, and with continuous current um 

For each rate tested beyond three rates in any meter an 
addition of 20 per cent. will be made to the amount of fee. 

5. For testing resistances and standard cells :— 

For a resistance coil of not less than 1 ohm resistance to 
an'accuracy of 0°1 per cent. 0 5 
For а resistance coil of reeistance between 1 ohm and 1 
ohm to an accuracy of O1 per cent. 0 5 
For a box of resistance coils with Wheatstone bridge, Post 
Office or dial pattern, to an (каут of 01 Ld cent. per 
coil tested  ... ... 00 
With a minimum fee of des 0 2 
For a coil of standard form to highest accuracy obtainable 
at one temperature... 
For determiving the Е. М. Е of a Clark's standard cell at 
one temperature 
For testing resistances and standard cells at two ‘different 
and determined temperatures the fee to be charged will 
be twice that specified above, with an additional charge 
of 58. for each instrument. 

In the case of all the above-mentioned teste, except tests of standard 
instruments, integrating meters and resistances, the fees charged will be. 
reduced by one-third if from six to twelve similar instruments are sub- 
mitted at the same time, and by one-half if the number exceeds twelve. 


* These instruments will only be accepted for testing if intended to be 
used as sub-atandards or for scientific purposes. 
t No greater alternating current than 500 amperes can be measured. 
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Published every Friday, Price Sixpence ; Post Free, Sixpence Halfpenny 
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АН Editorial letters to be addressed to Tue EDITORS. 

Ай letters for insertion in TR ELROTRICIAN," or containing questions, 
must be accompanied by the name and address of the writer as evidence 
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Kingdom on Friday morning, and can be obtained of all Booksellers and 
Newsvendors ; or direct from the Publishing Offices, as above. 
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Postal Union €9900090909s20000 eee. | 16s. Od. [IIR Od. 
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“Тип ELEOTRIOIAN ” offers exceptional aavan ages га оноон. It has 
by far the largest Ат м of any English Electrical paper and 
eireulates all over the World. This statement is guaranteed. 
Advertisement Bates, do., forwarded on application to the Publisher. | 
TRADE ADVEETISEMENTS intended for the ourrent issue must reach the Office 
not later than First Post on Thursday. Renewals of expiring advertise- 
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ELECTRICAL BOOKS AND PUBLICATIONS, 


THE POTENTIOMETER AND JTS ADJUNCTS. By W. О. Fisues. 
Price бв., post free. 


LOOALISATION OP FAULTS IN ELECTRIC LIGHT MAINS, By F. C. 
RAPHAEL. Price 6s. post free. 


MOTIVE POWER AND GEARING, By E. Тавышттт CARTER, Price 


12s. 6d., post free. 


SUBMARINE CABLE LAYING AND REPAIRING, By H. D. Wurm- 
SON. Price 12s. 6d., post free. | 


0 RY NOTES AND FORNS 
ELECTRICAL LABORATO ome and 


Advanced). Arranged by Dr. J. A. FLEMING, M. A., F.R.S. 
on application. d : : 


ELECTROMAGNETIC THEORY. Ву OLrvmR Haan. Vol. I. Price 
in preparation. 


12s. 6d., post free 18s. Vol. II. ts 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 


ОВ. ae A. FLEMIN 
VOL. L—TH INDUCTION OF RLEOTRIO CURRENTS. Waw Eprrion. 
VOL IL THE " N OF INDUCED CURRENTS. Price 12s. 6d., 


MPS AND ELEOTRIO LIGHTING. By Prof. J. A. 

Т FLEMING, M.A., D.8c., F.R.S. 98 original illustrations, handsomely bound 

MAGNETIO INDUCTION IN IRON AND OTHER METALS. By Prof 
J. A. EWING, М.А. Price 10s. 6d., post free. Also in German, 8s. Ed., post free, 

ELECTRIO MOTIVE POWER. By A. T. SNELL. 10s. 6d. 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical). By Dr. GEORGE GORR. ` Price 10s. 6d., post free 

ELECTRO-CHEMISTEY. By Dr. GOR Сова, Price 2s., post free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E, Кинишит 
and H. D. WILKINSON. Price 6s. 6d., post free 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 

T HE INCANDESCENT Lame Мр 118 MANUFACTURE ILBERT 
8. RAM. Price 7s. 6d., post free 8s. ee! 

A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULAE. By 
W. GRIPRL and Н. M. KILGOUR. Price à ; 
large-paper edition, 12s. 6d. net, post сое ri abroad. 12. 6d. iac din pa 

“THE ELECTRICIAN’ PRIMERS. 
paper covers, 2s., post free, 28. 2d., а 

9а. ingle Primers, 8d., post free, 34d. Abroad 

THE WORK OF HERTZ. By Dr. O. J. Lopaz. Price 2s. 6d. 


A DIGEST OF THE LAW OF ELECTRI HTING, TRACTIO А 
Ву А. С. CURTIS-HAYWARD, В.А. Price 3s. ко к ишы р 


MANUFACTURE OF ELECTRIC LIGHT 3 : 
Guide to the Establishment of а Carbon 1 1 
ТИЕ STEAM ENGINE INDICATOR AND D 
Edited by W. W. BRAUMONT. Price 38. 6d., a e E DIAGRAMS, 


FULL CATALOGUE PQST FREE ON APPLICATION. 
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- "ELECTRICIAN ” SERIES FORTHCOMING BOOKS. 


ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.—By J. Extox 
Youne. This work is in a forward state, and will be issued in 
December. Some extracts from the book have already appeared in 
The Electrician, from which it will be seen that the latest practice 
in oe Testing for Telegraph work has been treated by the 
Author. 


BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH.—Edited by 
C. E. S. PrLirs. With an introduction on the history of Crookes’ 
Tube and Röntgen Ray work, and a chapter giving “ Practical Hints” 
on the subject. 

SECONDARY BATTERIES.—By E. J. Wap. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the construction of secondary batteries or accumulators. 


PRIMARY BATTERIES.—A work on this subject will shortly be published, 


bringing the theory and practice of the Primary Battery up to date. 
The work will be fully illustrated. 


CARBONS FOR ELECTRICAL PURPOSES.—A work will shortly be published 
dealing fully with the manufacture of carbons for all electrical 
purposes, The book will illustrate the machinery and apparatus used 
in carbon manufacture in America and on the Continent, and will 
give the latest information upon this important subject. 


ELECTROMAGNETIC THEORY, VOL. IL—By OLivER HEAVISIDE. The 
second volume of this important work is in an advanced stage and 
will be ready shortly. 


THE ELECTRIC ARC.—By Mra Ayrton. This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electric arc, as well as the important results of recent 
research, 


WIREMAN’S POCKET-BOOK AND CALENDAR.—“ The Electrician” Com- 
pany will shortly publish a valuable pocket-book for the use of those 
engaged in wiring work, both external and internal. 


J ĩͥ ið E LL E 
SPECIAL NOTICE. 

NOW READY.—Vol XXXVIIL of “Тнв ELEOTRICIAN, bound in 
strong cloth. Price 178, 6d., post free 18а, 6d. Also ready, Cases for 
binding. Price 2s., by post 2s. 5d. 
———Є—Єүу;—Є—ү—Є{ї—Єїү 


ELECTRIC TRACTION ON THE “UNDERGROUND.” 


In February last a Committee was appointed by the Board 
of Trade, and was charged with a mission “ То inquire into 
the existing system of ventilation of tunnels on the Metro- 
politan Railway, and report whether any, and, if so, what 
steps can be taken to add to its efficiency in the interests of 
the public.” The Committee consisted of Sir. F. Manmom, 
as chairman, together with Earl Russert, Sir Doveras 
Gatton, Sir C. Scorrer and Dr. J. S. HarpaNE—an eminently 
well-chosen body of men, who between them were competent 
to determine the precise percentage of smoke required to 
asphyxiate an underground railway traveller, or the limit 
which the possibilities of modern engineering might place on 
any effort to prevent that deadly point from being reached 
and chronically maintained. The result of their investigations 
and deliberations, carried on, we could well believe, not without 
considerable personal risk, have, after no undue lapse of time, 
been published in a report which has recently been issued as 
a blue-book. There is а commendable thoroughness in the 
manner in which the Committee have probed to the core the 
cause of the complaint, and in the drastic recommendations 
they make. The most satisfactory mode of getting rid of 
the noisome odours and unhealthy fumes caused by the coal- 
consuming locomotives, they virtually say, is to abolish the 
offending locomotives—to adopt electric traction for all the 
trains passing through these badly-ventilated subterranean 
ways. The suggestion is obvious; but the wonder is that 
any British departmental committee should have struck so 
deeply at the root of the offence. | 
Primarily, the tunnels of the Metropolitan Railway were 
not intended to be traversed by ordinary steam locomotives, 
nor even by those which are provided with so-called smoke- 
consuming appliances. It was originally the intention to use 
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Sole Makers of these Measuring Instruments by arrangement with 


NALDER BROS. & CO., 16, Red Lion Street, E.C. 


Prices of Ammeters from £1 - 17s - Gd 
Prices of Voltmeters from 52 - 0 - O 


34, QUEEN STREET, CHEAPSIDE, LONDON, E.C. 
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AGENTS: Messrs. W. McGEOCH d CO., 108, Argyle Street, GLASGOW ; and Mr. 8. JEVONS, Electrical Stores, Minorles, BIRMINGHAM. 


m “APOSTLE” CARBONS m 


SOFT-CORED 
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perfect Straightness. 


For Direct or 
Alternating Current. 
Burn Without Noise or Ash. 


ORDERS SHOULD BE PLACED * ONCE FOR COMING SEASON, 


Cheaper than any other Good Carbons, and are, WITHOUT EXCEPTION, THE BEST. 
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TELEGRAMS :— “ LAMINATED GLASGOW." 
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Electrical Accessories. 
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Ol — ^, e 


P IOONE a Se WENN 
F. WIGGINS & SONS, 10, TOWER HILL, E. 

Telephone No. 2248 Avenue. 102 & 103, MINORIES, LONDON, E.C, 
Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 


e» ADOPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 
px AUULILY Al BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS- 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, etc., etc., 
And by the LONDON SUPPLY COMPANIES. 


шы 4 | MA VARIOUS TYPES m Tr KEPT IN STOCK 


ERE: ere L 


> FOR UNDERGROUND ELECTRIC MAINS -> g шы 
DOULTON & C0., Lambeth, LONDON, S. E. | 


WORKS: LAMBETH, LONDON, S.E, DEPOTS: BIRMINOHAM. .Granville St. 
wee: ROWLEY REGIS, STAFFS. LIVERPOOL .. ..Soho St. 

SMETHWICK, nr BIRMINGHAM. MANCHESTER ..Deansgate. 
ST. HELEN’S, LANCS. GLASGOW ....Bothwell St. 
BURSLEM. PAISLEY, М.В. PARIS,  PARIS......Rue de Paradis. 


xxiv. THE ELECTRICIAN, OCTOBER 15, 1897. 


CLASSIFIED TRADES’ INDEX to ADVERTISERS 
in THE ELECTRICIAN.” 


The following ferme a List of the Leading Firms in the Eleotrical and Engineering Trades, 
from whem all desoriptions ef Electrical and Engineering Plant, Apparatus, instru- 


mente, and Aooessories oan be ebtained. 


to the size of their Advertisement, Additional entries are made at a low charge 


Advertisers are entitled to entries in this List free of charge 


according 
particulars of which will be forwarded on application to “ The Publisher.” Bold Type entries or additional matter can be arranged for with 


the Publisher, 


AOEN'TS (Electrical). PAGB 
Dennis (W. P.) and Oo, 98, Billiter-street, V 1 
Agents for Mesars. Felten & Guilleaum 
Levi (J.) & Co., 97, Hatton-garden, London, E. O. . аад. ЛА 
ents for Jules Paris. 


Ag or Ri 

Quicke, C. P., 78, Finsbury Pavement, London, R. O.. 22 
Agent for Mesars. Connolly Bros. 

Venner and 1 lahay t, Westminster, London, 8,W. —.....—— 18 


enta for and Hookham апа for Nalder aud Hilton. 
Wilhelm ana 2 T LET Westmorland: Ый», Aldersgate-st, London, E. O. 2 
Incandescent Lamps 


„and Woinert " Arc Lamps 
лосим 225218190 нна also BATTERIES). 
Berks- ощ, Belabanya, Hungary 
ectrical Storage n ‚ 89, V1 ctoria-street London, B. W. 11 
-st., London, S. W.; and ola Chariton, Kent.. æ 6 
eotric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. O., and Branchen roto 80 
Electrical Power Stor. Co. ,4, Great Winchester-st., Lond., E. O., & Millwall, E. 88 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; & Woolwich, Kent. 0 
CUu. in арра London, “..... 
lalags, London, Xd, sud бейи бәй 
Тов дош К . C., апа . 12, 
dorson & Goold uary mbers, Broad Sanc usry, 
8.W. Works: 


Edison and Swan United Rloctrio ‘Light Company, Ediswan- buildings, 86-87 
Queen-street, London, E.O., and Branches 
General Bocho Co. үл, a Queen Victoria-st, "Londor & Salford 
, Old Broad-st., London; & on H.C, & Kent.. 
AAt 128 3 s-gate,London, 8.W.; & Woolwich, Kent. 


Woodfield Works, Harrow-rd., London, W. ... 
Victoria-st. „London, E. G., & Salford 28 
ampstead-road, London, N.W. 
& Phillipe, 14 atone , Old B Broad-st.,London ; ;& Charlton, Kent.. 1,8 
16, Red Lion-street, Clerkenwell,London, E. O. 116 


6 % % %% % % „„ oe 


alder Bros. and Co., бнаа 

alder Brothers апа Thompson, 84, Queen- -8t, Cheapside, London, E. Q. ..-. 
Paul, R. W., 5 and Saffron Hill London eU err esmassa 0 
J., 56 Ldon-street, Clerkenwell. London, B.O; .............ь.... 20 

Jules, Paris.—Agents: Levi (J.) & Co. d Hatton-g arden, 
London, E.C. J V% ĩ ЕККЕН 14 


siemens Bros, & Co., 12 Queen Anne’s-gat London, 8.W.;& Woolwich,Kent 6 
ANTIFOULING ‘oomroairions. ie, London, 8.W. 8 Woolwich, 
Kirkaldy, (d. (J.) a nd 2 as 03.27.0 Wo аа ГЕ 88 
n n 
ARMATU RE STAM “oo : 
lobe Electrical бо, White Post-lane, Victoria-park, London, N.E. ===- 17 


ted Asbestos Company, Dook Ho Billiter-street, London, B. O. 16 
AUGTIONEERS AND VALUERS (Meohanioal) — Kirk, Prioe, 


BOILERS. PAGE 
Davey, Paxman & Co., Colchester; and 78, Queen Victoria-st., London, Е.О. 22 
Saston, Anderson & Golden, B Broad ишу Chambers, Broad e 

S. W. Works: Erith, Ken 
Robey & Co., Globe Works, Lincoln ; and 97, "Queen Victoria-street, Е.С... 4 
Weeks (J. ) and Oo., Ohelses, London, 8.W 16 
illans and Robinson, В by 


W Ro i ³ĩðͤ2³K 8 Viu Eo ку с 
CABLE COVERING MACHINE 


6 064 „% E E- ETE ов GD 9-9 9. 06.9 26 „ 


RY, 
Johnson & Paipa, , 14, Union-ct., Old Broad-st. „London; & Charlton, Kent.. 1, 8 
CABLE SUPPLI 
British Insulated Wire Co., Preston 88. 
Callender’s Oable and Construction Oo., 90, Cannon-street, Gondun, E.C.; 
and Erith Marshes. Kenne ооо ао ноне ооно нене 10 
Connolly Brothers iy pan » Manchester--Agent: C. F. Quicke, 72, Fins- 
bury-pavement, London, Е.С. ee е е5 еее е еее 22 


Edison and Swan United ectrio Light Oompany, Ediswan-buildings, 86-37, 
Queen-street, London, E. O., and Branchen 
ents: W. F. Donnis a Billiter-et., E. O. 
E. C.: е n Woolwich 


esame Sole A 


©0808 08 оо 9.5 эз 66 GS оо ог шэ 


Bruckis Pell Aro ed 97, Gusen Victoria-street, London, Е.О. .. e 
Brush ElectricalEngin Co, 49, Queen Victoria-street, London EO s. = 
Edison and Swan United Electrio Light Company, Ediswan-buildings, 86- 
Queen-street, London, E. O., and Branchen 
General Electric Co., 69,71 & 88, Queen Victoria-st.,London, EB. O.; & Salford 
Johnson and Phillips, 14, Unlon-ot., Old Broad-st.,London; & Charlton, Kent. 1 : 
* ut Bros, and Co.,19, Queen Anne’s-gate, London; and Woolwich, Kent 


80 
1 
13 
23 
10 
1 
E 
E. C TIN) oo 4 
6 
8 
1 
11 
п 
90 
23 


оо ново вана оноо ое өгөө” өөзө носе £0 


8 
ORMENT. — Houso's 144% ĩ N 3 
CHEMICALS. 
Boor )апа Oo., 1 and 2, Artillery-lane Bishopsgate-street Without, E. O. 10 
CONDUITS. 

Callender’s Cable & Construction Co., Ltd., 90, Cannon-street, London, E.C.; 
and Erith Marshes, Kent. tu 1 
Orompton & Co. E „K. C.; and Chelmsford E 3i 

Doulton and Co., Lambeth, London, 8.E. 

Fowler-Waring Cables Co., 10 „Fenchurob- atreet, London, E e; y: ;& N. ‘Woolwich 1 
Gen Electrio Co. e 71& 88, Queen Victoria-st., London &Salford.. 93 
Johnson & Paillips,l4,Unton-st., „Old Broad-st.,London ; & ;& Charlton, Kent.. T 


d Goul ueen Victoria-stree Man Gothic Works, N 
„ nnn ̃ͤ Q II. .. 
е TR An n “ш nctua m A t 
=D battery Ga Ga Tora Moser , EE Morar Bate ge e a, se 8 
Edison and Swan United Ek Electric sotrio Light Company, Ediswan-buildings, 86-87, Palsometer Engineering Co, Nine Elms Iron Works, London, S. w. 3 
Queen-street, London, Е.О. and Branches ооа 80 | ORUOIBLES, PLUMBAQO 
oal Power Stor. Co 4, droat Winchester al., Lond., E.C. ; & Millwall, E. 28 роон ава Co Lambeth. Pottery, London, В.Е. . Ê 
General El Со.» 69, 71 & 88, Queen Victoria-st., London, H. C.; & Salford 23 | OUT-OUTS. 

Johnson and Phillips,14,Union-ct., Old} Broad-at.,London; & Chariton, Kent.. 1, 8 Dorman and Smith, Manchester; and 94, Charing Oross-roai, London, W.C. 25 
Siemens Bros. & Co. 13, Queen Anne's-gate, London, B. W. AR мостов, kani ‚ 6 Edison and о Гаа United Electric Light Company, Ediewan-buildings, = 
BRARINGS.—Roller Co., 1, Delahay-street, London, &.W..,.......... 8 Queen-street 188 E.C., and Branches .... 30 
BELTING. General Electric Co., 69, 71 & 88,QueenVictoria-st., London, K. Gt & Salford. 23 

Hendry, J., 252, Main-street, Bridgeton, Glasgoͤuõyõů .. Laurence, боон and do. Gothic Works, Norwich uuu c 
JULIUS SAX & 00, Led., Electrical Engineers and THE INDI AN AN D EASTERN ENGINEER. 
9 
ELECTRIC LIGHT CONTRACTORS, EAGLE WORKS, COLD- aa TOURNAN 
HARBOUR LANE, CAMBERWELL, 'S.E. ENGINEEBS IN INDIA AND THE EAST. 
— — rot к ыы шы зз еше ыш: 
— Ne 8 a © О n о conn n ng en 
рта ane Hie Indicators combined, Water Ga ter anger B d h R on any subject viable may be of interest to the profession. 
Testing ud а еа ке, Ореаї 83 прев, Gas Lighters, | RATE OF SUBSCRIPTION (pa (payable in advance, including a copy of 
Appara the INDIAN 2v ir ae NGINE I DIARY, „ — 
automatic Оа] Bells for Fire INDIAN RATE, Yearly Rs, ENCLISH RATE, Ү 
= satel гр нд . Board a4 all Stations under the | мулш mt 137, 3 Bt. CALCUTTA: 


Cell Calls for Police Stati Prisons, &o. arb ы а 
Н.М. Home Office. Contractors to Н.М. Post Office and War Office. ы 
EKleotrio Lighting—Domestio and Publio, Estimates Free on Application. 
ht Medals awarded. 


Telephone No, iocur Address: Sam London." 
LAING М улуту туш & DOWN, Ltd, 82a, NEW BOND 
STREET, LO ht Engineers кюн, 


descent Light hting, Lamps, Switches, Electroliers, Bracke 
Dee 5 — ре, Switches, Kieciroliers, Brackets, 


тазы 


LONDON OFFIOE : 28, Viotoria Street, | estminster, S.W. 
WIND, ; 


IN DIGESTION, BILE, NAUSEA 
(= DYSPEPSIA + DEPRESSION - APPETITE x LASSITUDE). 


HALLOWEEN. 


A PURE AND HARMLESS CORDIAL, AND A SPLENDID PICK-ME-UP 
А BOON TO JADED WORKERS AND THINKERS. 


Of all Chemists, in Bottles, 18. 14d., 28. 9d., and 4s, 6d.; or of the 


DYSPEPSIA CURE CO., 18, Eldan St., FINSBURY, LC. 


THE ELECTRICIAN, 


THE 

w AUTOMATIC 
STANDARD SCREW 
COMPANY 


| MALIFAX 


1 vou Want t бе Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY. 


SEND SIX STAMPS FOR 
PHILLIPS 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 


THE BEST MEDIUM. 


The Largest Stock of Miscellaneous Machinery in the 


Kingdom, Ready for Prompt Delivery. 


1897. 


OCTOBER 15, 


— GENUINE —— 


Ep 


b. VALVES! 


t 
f 
' 
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Classified Index to Electrical Trades— Continued. 


DISINFECTANTS. 
Sani 


PAGE 


tas Co., Three Colts Lane, Bethnal Green, London, . 50 


DYNAMO BRUSHES. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Quoen-street, London, E.O., and Branches. *v«-.0690-6809009020228€09€09080909 eeceoc92"0290097€069€9 
General Electric Co., 69,71 & 88, Queen Victoria-st., London, E. G.; & Salford.. 


DYNAMO paper e мы: 


Brush Electrical E Queen Moris p eris London, В.О... 
Chamberlain & Hoo e Now Parthol юу Birmingham  ........ 
Clarke, Chapman and Co. „ tateshead ad-on-Tyne; and 60, Fenchurch-st., London 


Co. „Mansion House-buildings, ee В, 


80 
23 


81 
18 
10 


88 


Crompton C.; and Chelmsford 13, 22 
to Works Co., 29 Clerkenwell-road, London, K. *eecc]coccaeo *ec*c29092250€69* 9 
n, Anderson 4 Goolden, Broad Banctuary-c kamba, Broad Sanctuary, 
. W. Works: Erith, Kennt 
Edison and Swan United Eleotrio Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches ©» 


ueen Victoria-st., London, Е.С.; & Salford.. 
Holmes (J. H.) and Newoastle-on-Tyne; and 17, Soho-square, London, NET 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Chariton, Kent. 
Laurence, Scott and TR Чопо Works, Norwich.. ..... 2 — 
Siemens Bros. & со па 1 Anne's-gate, London, S. W.; 4 ‘Woolwich, Kent 

EBONITE AND VU 
Harburg India Rubber C. C0. . Winter, 188, London Wall, Wood-st., London 
Moseley (D.) . Sons, Chapel Fleld Works, Ard wiok, Manchester „эз жа 


ELEOTRIO B 
Edison and Swan United Electric Light Company, Ediswan-buildings, aes 


General E! o Co., 69, 71 & 88, 


ссе 10 6 TS ae PCC 
с Co., 69, 7 ueenVictoria-st. London, Е.О. & Salford.. 
Telogre h Man tert Go 101957, near Warrington ; 11, Queen 


treet London, EC. and 
i Colem ‘ ndon J ve aia ele 


Woetern Electric Co.,79, leman-streot, 
ELECTRIO GAS LIGHTERS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, -— 
Queen-street,London, E. O., and Вга FFC 
General Electric Oo., 69 & 71, ‘QueenVictoria-st London, I. O; & Salferd rad 
ELEOTRIO ORANES. 
Chamberlain & Hookham, New Bartholomew-street, Birmingham .......... 
кото LIGHT CONTRACTORS, 
rush Electrical Eng. Co.,49, Queen Victoria-street, London, E. 
comptes & Co., Mansion House-buil London, E. O.; and 
Easton, Anderson e San uary-chmhrs, Broad Sanctuary,8.W. 
Eleo. Power Storage Co., 4, Gt. ае, London, E.C., and Millwall, B. 
W. T. Tel. WorksCo,,27, Martin Cannon 


Laurence and Co o Works. Norwich .. У Чийин 
Sax (Julius) and Co. , Eagle Works, Coldharbour-lane, Camberwell, S 
Siemens Bros, & Co., 12, Queen Anne’s-gate, London, B. 
ELECTRIC MINE EXPLODERS. 
Siemens Bros. & Co., 12, Queen Anne's-gate London, S. W.; & Woolwich, Kent 
ELECTRIO MINING MACHINERY. 
Easton, Anderson& 1 Broad Sanctuary Chambers, Broad Sanctuary, 
S. W. Works: Eri көкө 
Edison & Swan Uni Electric tute Company, Ediswan-buildings, 86-87, 
Queeu-street, London, E. C., and Branches 


Laing, іа апа Down, 82a, New Bond-street, London, WW 


e eee see 1000 02000 ee se 


Henley don, XN. Woolwich 
Johnson & Phillips, 14, Union-ct.,Old Broad-st., London; & Charlton, Kent.. 1, 8 


W.;& Woolwich, Bent 


om 8S 


2S 


81 


сыш; 19,23 


88 
88 
1 


80 
о Co., 69,71 & 88, Queen Victoria-st., London, | R. G., & Salford, 38 


ELEOTRIO TRAMWAY SUPPLIES, PAGR 
Blackwell, R., 89, Victoria-street, Westminster, London, 8.W. —....—.... 18 
ELECTRO-MAONETS. 
English Varley pee Magnet Co., 24, Strand-chambers, Derby ....... — W 
ENGINEERS and CONTRACTORS 
British Thomson-Houston Co., 88, Cannon.street, London, Е.С ............ 18 
Blackwell, R., 89, Victoria-street, Westminster, London, Bee — сес. СЫ 
Brush Electrical Engineering Co., 49, Queen У Victoria-stree t, London, E.O. . 81 
Chamberlain and Hookham, New Bartholomew-street, B bam . 18 


Chloride Electrical Storage Syndicate 89, Victo London, 8. 


ria-stroet, 
Clarke, Chapman & Co., Newcastle-on- e, & 60, Fenchurch-st., Londo Е.С. 
Connelly Brothers, Blackley, Manchester. Agent: O. F. Quicke, 72, Finsbury- 
pavement, London, Е.С. ............ 
Crompton & 
Davy idees Construction Co., Eee road Ме Ronald'g-road, Hie: 


bury, N 


*€29090096€6(00000906(€0€680099200000259 09-004 owe 


6 % %% %% „„ „% %%% „%% EEEE] 


K 

Electrical Power Stor. бо. ош Gt. Winchester-si, London, E. O.; & Millwall, E. 
Henley’ W. T)Tel, WorksCo. »Martin’s-lne,Cannon-st,London,4N, Woolwich 
Johnson & Phillips, 14, Union-ct,Old Broad- е London EG; & Charlton, Kent 
Laurence, Scott and Co., Gothic Works, Norwich ......... cea eere ero no 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, E. 
Pulsometer En neering Co Nine Elms Iron Works, London, 8. na — 
Sax (Julius) and Co., Eagle Works, Coldharbour-lane, Camberwell, 8. E.. 
Scott (E.), Mountein & Co., Close Works, Newcastle-on-Tyne; and 20, New 

BriJge-street, Blacktriars, London, E NI!!! ы Ау cree bo се: 
Siemens Bros. & Co . 12, Queen Anne’s-gate London S. W.; & Woolwich, Kent 

ENGINE PACKING. 

United Asbestos Company, Dock House, Billiter-street, London, B. 0. 


ENGINES. 
Brush Mam 


Electrieal Engineering Oo., 49, Queen Victoria-street, London 

Bumeted and Chandler, Canuock se Engine такан Hednesford, Staff 

Clarke, Эзаршар & со Gateshead-on-Tyne ; & church-st., London 
Crossley Bros., Drot Зе еды, 1 ; and 10, 8%. бенде аы London, Е.С... 
Davey, Со. Col chester ; and 78, Queen Victoria-st., London, Е.О. 
Easton, бет роот & Goolden, Broad Sanctuary Chambers, Broad Sanotuary, 

8.W. Works: Erith, Kent . 

Ransomes, Sims & Jefferies, I 
Robey and Co., Globe Works, 
Willans ani Robinson, Rugby .-.... 

EXPANSION SHEETING А AND RINGS. 
United Asbestos Company, Dock House, Billiter-street London, N. C.. 


FIBRE. 

Moseley (D,) and Sons, Ohapel Field Works, Ardwick, Manchester 
Mosses and Mitchell, 68-71, Ohiswell-street, London, k. C. = = = _ == 

FITTINGS FOR ELEOTRIO LIGHT. 

Davis (J.) & Son, All Saints Works, Derby: & 26, Victoria-st., Westminster, S. W. 
Dorman and Smith, Salfor Manchester ; and London and Glasgow >o 
Edison and Swan United o Light Company, Ediswan Buildings, 86-87, 

Queen-street, London, E. C., and Branches. ee ee esse eeeevev even 66 оо 906 6-9 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.,& ord. 
Johnson & Phillips, 14 Union-ct.,Old Broad-st., London; & Charlton, Kent 
Laing, Wharton and „ 88a, New Bond-st., London, W.. ae o os = 
Telegraph Manufacturin Qon ‘Helaby, near Warrington; and 11, Queen 

Victoria-st., London and 5 CCC 
Western Electric Co., 89, | 8 — өз өз эз өю m тооз ав 


о олоо as 


о 


оосоооооо eenmveeeon 8G 86 оо 


wich ; ‘and 9, Gracechurch-st., London, E 
coln ; and 79, Queen Victoria-st., E 


me qu оо GUB э 6 % Of то o o ОШ ШШ am GNO 0 „„ eee 6 


23 
Co., Mansion House-buildings, London, E ©. „апа Cheimaford. 1 12,99 


38 
88 
1 
1,8 
8 
18 
2 
27 


6 
15 
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PLUORESCENT SCREENS. 
Bonnella (H. D.) & 8on, 68 Mortimer-street, London, W. ..— = ~s ae =o ms o o oa 
кө Соно, 07, Ferr.ngdon-road, London, Е.С. 
Edison & Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-stroet, London, E.C., and Branchen q 
General Electric Oo., 69, 71 & 88, Queen Victoria-at., London, E. C., & Salford 
Laurence, Scott and Co., Gothic Works, Norwich eene — 
GAS LIGHTERS (ELECTRIC). 
Edison and Swan United Electric 
Queen-street, London, E. O., and 


©0808 осо со 88 OHO во ооо 9.0 OS оо 5004 (D 


ht Company, Ediswan-bulldings, 96-37, 
ranches 


"0900090620906 


General Electric Co., 69,71 & 88, Queen VIetoria- at., London, E.O., & Salford 


GAS POWER. 

Dowscn Economie Gas and Power Co., 89, 011 Qu»on-st,Westmins'er, London 
GENERATORS. j 

British Thomson-Houston Co., 88, Cannon-street, London, Е.С. ............ 


QLOBES AND SHADES. 
Brockie-Pell Arc Lamp, 97, Queen Victoria-street, London, Е.С. ............ 
Dorman and Smith, Manchester; and London and Glasgow ...............— 
Edison and Swan United Electric Light Company, Ediswan-buildings, 
96-37, ueen-street, London, E.C.; Branches % % %% „% „„ „„ „ „„ „„ „„ оо 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, B. C., & Salford 


PAGE 


17 
17 


«88 


Johnson and Phillips, 16, Union-ct,,0ld Broad-st, London; & Charitop,Kent.. 1, 8 


INDIA RUBBER. 
Harburg India Rubber С. Co. (F. Winter). 188, London Wall, Wood-st , E.G. 
Moseley (D.) and Sons, Chapel Field Works, Ardwick, Manchester 


INSTRUMENTS. 
Cham 


08204 €» 


irmingham 
Crompton and Co., Mansion House-bulldings, London, Е.С. : & Chelmsford 12, 23 


Edigon and Swan United Electric Light Company, Ediswan-bulldings, 86-87, 


Queen-stroet, London, E. C., and Branches ieee Hee 
Evershed and Vignoles, Woodfield Works, Harrow-rd., London, W........ . 21 
Genera! Electric Co. ,69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 23 
Hodges and Todd, 80-425, pstead-road, London, в 0000000 ee: 00000 8 
Johnson & Phillips,14, Union-ct. ,Old Broad-st., London; & Chariton, Kent.. 1,8 
Nalder Brothers and Co., 16, Red Lion-street, Clerkenwell, London, f. .... 18 
Na der Bros, and Thompson, 84, Queen-st., Cheapside, London, E. C. 23 
Nalder & Hilton, Trafalgar Works, Bow Common-lane, London, E..... sanen RE 
Paul, R. W., 44, Hatton-garden, and Gt. Saffron Hill, London, E. C. . 90 

tkin, J., 58, Rod Lion-street, Clerkenwell. London, E.C ........ „ 

, Jules, Paris. с репи: Levi (J.) & Co., 97, Hatton-garden, London, E. C. 14 
Sax (Julius) and Co., Eagles Works, Coldharbour-lane, Camberwell, S. E.. .. 2 
Siemens Bros. and Co., 13, Queen Anne's-gate, London ; and Woolwich, Kent 
Stanley, W. F., Great Turnstile, Holborn, London, B.O. .................... 1 
Telegraph Man Co., Helsby, near Warrington; and 11, Queen 
Victoria-street, London, E.C.; and Liverpool... 
gar poner (D. n Here l Field Works, Ardwiok, Manchester 
° pe. Or , e os en ме "D 
Mosses and itahell, 68-71, Chiswell-street, London, H. C0 
INSULATORS, 
Doulton and Co., Lambeth Pottery London, S. E. *-69909099096060002026€0€200292€0 #000 
Edison and Swan, United Electric Light Company, Ediswan-buildinge, 86-87, 
Quoen-st, E.C., and Branches.... *9*99«90009060250€09000009000060002006009990 == о о 
& Salford. 


General Е'есігіс Co., 69, 71 &88, Queen Victoria-st. London, K. d.; 

Henley's W.T.) Tel, Works Co. 27, Martin's-In, Cannon-st., Lon., & N. Woolwich 

2 n 

коше веса & 997 12, Suen Anne’s-gate, London ; and тоа, Kent. 

elegrap anufac uring Hels near arrington an ucen 

Victoria-street, London, E. C. and VVV 
LAMPS. 


British Thomson-Houston Co., 83, Cannon-street, London, Е.С. ............ 
Brockie-Pell Aro Lamp, 97, Queen Victoria-street, London, Е.С. ......<.... 
Brush Electrica] Engin Co.. 49, Queen Victoria-street, London, E. O. 
Cossor, 67, Farringdon-road, ndon, Е.С. e" 20020900256 
Crompton and Co., Mansion House-buildings, London 
Davy cal Construction Co., 15, Victoria-streot, W 
Dorman and Smith, Manchester; and London and Glasgow 


*9*-"9€6€0058009000*5006€00€9050 17 
E.C. ; &Chelmsford 12, 93 
estminster 


2 
7 


18 


1 
Phillips,14, Union-ot., Old Broad-st., London; & Oharlton, Kent. . 1, : 


81 


80 


25 
Edison and Swan United Electric Light Co., Ediswan-buildings, 86-87, 


& Salford. 
s Hard " Incandescence Lamp Co.—Sole Agents, Wilhelm and Go., 11 & 13, 
9 


Siemens Bros. and Co., 12, Queen Anne’s-gate, London, 8. 
ВШ (W. M.) & Co.. 94, Charles-street, Hatton’ en, London 


LAMPHOLDERS. 


Edison and 8wan United Eleotric ht Com Ediswan-buildings, 80-97 
Queen-street, London, E.O., and Beaches pany: 1 e piven нА pus s э 


General Electrio Co., 69, 71 & &8, Queen Victoria-street, London ; & Salford. 
E ht C dings, 86-87 
n jwan Bi ectric ¢ Company, Edi -bail 
Queen-street, London, E.C., and T се e ies C 
General Electric Co., 69,71 & 88, Queen Victoria-st., London, E. O.; & Salford, 
1 Electric Light Ediswa 
n wan Uni ec Com -b 
Queen-street. London, E. C., and Branches кы: „ 
General Electric Co. 
Johnson & Phillips, 14, 
Sax А-д, and Со., Eagla Works, Col dharbour- laue, Camberwi 11, ss. E.. 


House's Electric Cement Co, Vauxhall-road, Liverpool ... 
MAGNET CASTINGS. 
. Globe Electrical Co., White Post-lane, Victoria-park, London, N. E. 
MAGNETS. 
English Varley Duplex Magnet Co., 24, Strand-chambers, Derby............ 
. SUEOTRIOIANS. 
: and 8m anchester ; and London and e Ts 
"^ Easton, Anderson & Goolden, Broad Sanctuary Chambers, 8 


Edison and Swan United Electric Light Company '"Ediswan.-bi oe оо 000902990 
Queon-street, London, E.C. ы pany, Ediswan-buildings, 86-87, 


оооооеооовза ев Feeee eos ene о »$ 


Nalder Brothers and Co.,16, Red Lion- € - 
Bax (Julius) and Co., Eagl | on-street, Clerkenwell, London, Е.С... 


Liverpoo 


30 
23 


80 
38 


nion-ct., Vid Broad-st., London; & Chariton, Kent.. I, 8 


24 
2 


17 
20 


28 
1 


London; & Charlton, Kent.. 1, 8 
8 


18 
24 
6 


1 


METERS (Electri 
tenes ону) 


io. — Sanders, Wake & Со, 28., Great 8t. Helen’s, London, Е.С, 


PAGE 
lain and Hookham, New Bartholomow-street, Birmingham ........ 13 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-97 
Queen-street, London, E.C., and Branches.. CO oe eee se cose гооо 9050090902098 
General Electrio Co., 69, 71& 88, Queen Victoria-st, London, Е.С. ; & Salford 
Johnson and Phillips, 14, Union-ct., Old Broad - st., London; &. Chariton, Kent.. U 8 
Laurence, Scott and Co., Gothic Works, Norwich 3 


s@oeevevaeeoe8 228 6020200608088 68 48 


Wiegine(F.) & Sons, 10, Tower-hill, and 103 and 108, Minories, London, E. d. 93 


General Electric Co., 09, 71 & 88,Queen Victoria-street,London,E.C.; & Salford % 


MOTORS (Electric). 


British Thomson-Houston Co., 83, Cannon-street, London, Е.С. —.......... 18 
Brush Electrical eering Co, 49, Queen Victoria-street London E, C 3! 
Chamberlain & Hookham, New Bartholomow-atreet, WW 


Birmingha 18 

Crompton & Co., Mansion House-buildings, London, E. C.; & Chelmsford. 12, 2? 
to Works Co., 29, Clerkenwell-road, London, E. e 

Easton, Anderson & Goolden, Broad Sanctuary-chmbrs, Broad Sanctuary, 


S. W. Works: Erith, К 


5 
© 
2 
: 
à 
a 
$ 
E 
о 
B 
a 
8 
Р 
m 
-Q 
©- 
5 
. 
w 
P 
8 
SEs 


ueen Victoriast., London, E.C. ; & Salford 


C» сә со i» 


House’s Electric Cement Co., Vauxhall-road, Liverpool .................... 
United Asbestos Co., Dock House, Billiter-street London, . G 


General Electrio Co., 69, 71 & 88, Queen Victoria-st, London, E. O.: & Salford 93 
Wells (A. C.) & Co., 99, Midland-road, St. Pancras, London; and Manchester 15 


AN 


OIL FILTERS. 


PAINTS, &c.—Indestructible Paint Go., 27, Cannon-street, London, B. O. 83 
PATENT AGENTS. 


Chapman (J. C.) 70, Chanoery-lane, London, W.C. св оо оо оо ос ою ao со an eo ед 09 — 
Lorrain (J. G.), Norfolk House, Norfolk-street, Strand, W. 0. 9) 


PUMPS. 


Tilghman’s Patent Sand Blast Co., Broadheath, near Manchester = =-=- 15 


rew Co., x ( 
Edison and Swan United Eleotrio Light Company, Ediswan- ulldings, 86-37, 


eFC eB Ceres „% Bor 6&4 80 


38. Hampehire-street, Torriano-avenue, London N. W... . 15 
Lehmann * 38 Hampshire · street, Torriano-a venue, London, N. W... 15 


SHUNT-BOX 


AE. 75 W., 44, Hatton-garden, and Great Saffron-hill, London, E. C. . 2) 


Edison and Swan United Electric Light Company, Ediswan-bulldings, 36-87, 
Quoen-street, London, E. C., and Branches 80 
General Electric Co., 69, 71 & 88, Queen Viotoria - st., London, E. C.; & Saltord $3 


STONEWARE AND PORCELAIN. 


ulton and Co., Lambeth, London, 8. E. 992099000 оо «009 о оо =з са em cwm wb ею 23 


SUPPLIES FOR CABLE SHIPS. 


Duncan, Wallet and Go., 114, Fenchurch-street, London, E. CO. 83 
Indestructible Paint Co., 27, Cannon-street, London, Е.С, .............._ 83 
Johnson & Phillips, 14, Unlon-ct.,Old Broad-st.,London; & Charlton, Keut_.1,8 


SURFACE CONDENSERS. 


Easton, Anderson & Goolden, Broad Sanctuary-chambors, Broad Sanctuary, 
8.W. Works: Erith, Kent............. CC 


SWITCHES AND SWITCHBOARDS. 


Crompton and Co., Mansion House-buildings, E. C.; aud Chelmsford . 11,33 

Davy Electrical Construction Co., Horaell-road Wor ; Ronald's-road, High- 
bury, N. ; and 15, Victoria-street, Westminster, S.W, ................... 3) 
Dorman and Smith, Salford, Manchester; and Londou and diasgow...... 2 

Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary 
8.W. EN ч, 1 APUL JJ) . 8 38 
Edison and Swan ectric ht Company, Eiiswan-baildiage, 83-87 
natal EIS On on таза Branches. ain . а, Tur 
General Electric Со.;82, | neon Viotorla-st., London, E. O.: & Salford 28 
Holmes (J. H. ) & Co., N үң ороп Гува; &17, Seen London, W. 4 
Johnson & Phillips, 14, Union-ct., Old Broad - » London; & Charlton, Kent.. 1, 8 
Laurence, Scott aud Co., Gothio Works, Nor wioc nn „ cm D 
Nalder Bros. and Co.. 16, Red Lion-street, Clerkenwell, London, E.C. .... 18 
Nalder and Hilton, Trafalgar Works, Bow Common-lane, London, Е.С. .... 2? 
€ Oo., 12, Queen Anne's-gave, London, 8. W.; & Woolwich, 6 


Connolly Brothers, veru Ys Manohester. London Agent: O. F. Quicke, 
72, Finsbury-pavement К. COOH OC eo rere во восе оооо оосо орев 

Edison and Swan United Electric Light Company, Ediswan buildings, 38-37, 
Queen-street, London, E.C., and Branches..... РЕА E өзб жага А 

General Electric Co., 69, 71 & 88, Queen Viotoria- at., London, . C.; & Saltord „ 


Edison & Swan United Electrio Light Company, Ediswan- buildings, 86-87, 
Queen-street, London, E. C., and Branches „%%% ҮСТЕК Д 
General Electrio Co., 69,71 & 88,Queen Victoria-st., London, E.C.; & Salford 
Telegraph Manufacturing Co. elsby, near Warrıngton, and 11, Queen 
Victoria-street, London E. d.; and , ‚9 ‚овоз 
estern Electric Co., 78, Coleman-street, London, Ж.О, шышы 


Siemens Bros. 


TAPE. 


Bg 


om XS 


TELEGRAPH ENGINEERS. 


Henley's (W. T.) Teleg. Works Co., 27, Martin's-lane, London, & N. Woolwich 
Johnson & Phillips, 14, Union-ot.,01d Broad-st., London; & Charlton, Kent.. 1, 
Sax (Julius) and Co., Eagle Work, Coldharbour-lane, Camberwell. 8. E. 
Siemens Bros. & Co., 12, Queen Anne's Gate, Lo don, S. W.; & Woolwich 
Telegraph Manufacturing Co., Helsby, near W n, and 11, Queen 
Victoria-street London, E. C.; and Liverpool „„ 


Edison & Swan United Electric Light Com Ediswau-buildi 86 81 
Queen-street. London, E.C., and вано, el ie > Е 
General Electric Co., 68. 


ма о E 


TRANSMITTERS. 


» Queen Victoria-st., London K. G.; and Salford є 


Electrical Engineering Co. 49, Queen Viotoria-etreet, London,E.C. 31 
Crompton & Co., Mansion House-buildings, London, E. C. & Chelmaford. 12, 3? 
Davy Electrical Construction Co., 16, Victoria-street, Westminster, S. WMW. 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 

S. W. Works: Erith, Kent „eee „eee „e „„ ELELE ETET 266 6% %% „% „ „% „% aw bres 
Edison & Swan United Electric Light Company, Ediswan-buildiags, 86-37 

Queen-street, London, E.C., and Branches 6 „ „ „%%% eee ee ee ee ee ee ee 6060. 
General Electric Co.,69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford 33 
Johnson & Phillips, 14, Union-ot.,Old Broad-st., London; & Chariton, Kent. 1, * 
Laurence, Soott and Co,, Gothic Works, Norwich боовоо го оооо оооьоотоз ое 8 
Nalder & Hilton, Trafalgar Works, Bow Vommon-lane, London, E. ........ 
Siemens Bros. & Co., 12, Queen's e's-gate, London, 8. W.; & Woolwich 


TRANSFORMERS. 
Brush 


THE ELECTRICIAN, OCTOBER 15, 1897. xxvii. 


ERNEST SCOTT & MOUNTAIN, 


| : Electrical and General Engineers, N 
NEWCASTLE-ON-TYNE. 
TELECRAPHIC ADDRESS: Esco. Newcastle-on-Tyne, LONDON OFFICE: 20, New Bridge St., Blackfriars, E.C. 


Gontractors : to H. M. and Foreign Governments. Я 


Combined Compound Enclosed | dci i riy rap ET M "Tyne" Electric Motor and Mining 
Engine and Dynamo. “TYNE” DYNAMO. Pumps. 


MANFACTURERS OF 


| DYNAMOS, MOTORS, STEAM and ELECTRICALLY-DRIVEN FANS and PUMPS, HIGH-SPEED STEAM ENCINES, AUXILIARY MACHINERY 
for Warships and Merchant Vessels, ELECTRIC CRANES, CAPSTANS, LOCOMOTIVES, COAL-CUTTING and DRILLING MACHINERY. 


Electric Lighting Installations. 


(See description of Bradford Station in this issue of The Electrician. 


ELECTRIC TRAN: SMISSION OF POWER. 


AGCUMULATORS 


BERKS-RENGER’S SYSTEM. 
(ENGLISH PATENT No. 9442). 
Patented in all Principal Countries. 


: EX With Collecting Plates formed by | 


hydraulic pressure of diagonal 


cuts, as shown, in all Sizes. 
Very SUITABLE for WHOLESALE 
MANUFACTURE. m |і. ay = , E 4 El 
RECOMMENDED FOR ALL COUNTRIES. | | 000 ае ci 
АП TNCS OA should d apply (if possible чазы, it | id (ҮҮ сЕ T d 
| 
FoR Dynamos and all FLECTRGAL PURPOSES. | — VORTEX, GIRARD, LUNEDALE, 
Speolality— Mica for CGommutators. AND OTHER TYPES. 
Cut to any Shape pane ощ Equal and Uniform PELTON WHEELS. 
SANDERS, W AKE N 
Office, 23, Great St. Helens, 1, Y: ee 0. 
Telegrams: ' Awake ИСЕ Мајку отетип CILBERT CILKES & 0 LIMITED, KENDAL, 
WIRELESS TELEGRAPHY. 
Fully Illustrated. With Stecl-plate Portrait Frontispiece. Cloth gilt, price 28. Gd. nett, post free 28. Od. 
THE WORK OF HERTZ AND SOME OF HIS SUCCESSORS. 
By Dr. OLIVER J. LODGE, F. R. S. 


in German) to Sa = Au 
“THE ELECTRICIAN " PRINTING & PUBLISHING COMPANY, Ltd., SALISBURY COURT, FLEET ST., LONDON 
And all Booksellers. 


i d ч " 


xxviil. THE ELECTRICIAN, OCTOBER 15, 1897. 


IN ACTIVE PREPARATION. 
Subscription price 6/-; post free 6/9; abroad 7/6. After day of publication 10/- net; by post 10/9; abroad 11/6 


“THE ELECTRICIAN” 


ELECTRICAL 28 BIREDTUN 


EOR 1888. 


TH E. BIG BLU E. BOOK ти» 1,500 pages Royal 8vo.) 


Statements have been made to the effect that it is the 
intention of the Proprietors of “‘ The Eleotrician " 
Eleotrioal Trados’ Direotory and Handbook (o 
cease the issue of that publication. 

This statement is false and malicious. The well-known 
Blue-Book will be issued as usual at the end of January next, 
and there is not the remotest probability of its discontinuance. 

The success achieved by this work is extremely gratifying 
to all concerned in the heavy labour of its compilation and 


correction. GEO. TUCKER, Publisher. 


1, 2 and 3, Salisbury-court, Fleet-street, London. 


———————— M M —————— 
650 Pages; 200 Illustrations, Scale Drawings and Folding Plates; and over 80 Tables of Engineering Data. 
Price 12s. Gd. Abroad 13s. Gd., post free. 


MOTIVE POWER & GEARING 


FOR ELECTRICAL MACHINERY : 


A Treatise on the Theory, Practice and Cost of the Mechanical Equipment of Power Stations for Electric 
Supply and for Electric Traction. 
By E, * CARTER, O. E., 5 & O. 


KSELLERS AT HOME AND ABROAD, OR DIRECT F 


“THE ELECTRICIAN " PRINTING IND D PUBLISHING CO., Limited, 1, 2 and 3, Salisbury Court, Fleet Street, London, Е.С. 


Classified index to Electrical Trades. — Continued. 


TRAVELLING CRANES. PAGR Mos eec HD 
Easto Bonne 


ton, Anderson & з Nt pear Broad Sanctuary Chambers, Broad N ЖЕЕ Mortimer-street, London, W.. 17 

BA No Fit аена рое КӨЙ cs 88 Bulson A a Saw United е Light t Company, y nA Buildings, 86 & 

eneral Electric Co., 69, Y 4 84 Queen Victoria-st., London, E. C.; & Salford #3 87. ue пе London, B. O., and Branchen 2 8) 

TURNERS (ivory and Hard Wood Wilh m & Ооң, 1 & 12, c rude leges ad bila Aldersgate-st., London, RO. 1 
Bonnella and Son, 68, Mortimer-st., W.; and 42-43, Kirby-st.,London,E.O. 17 VENTILATING ENGINE EERS. 

TURBINE MAKERS. Blackman Ventilating Company, 68, Fore-street, London, R. O.. £ 

Easton, Anderson & v di ee Broad Sanctuary Chambers, Broad Sanctuary, VULOANITE. 

8. W. стоны. Erith, DRE ERN DUUM ЕБ 88 Harburg India Rubber C. Co. (F. „Winter), 188, London-wall, London, E. C. 3 
Gilbert Gilkes and Co., Lendl вә. — Bl Moseley (D.) and Sons, Chapel Field Works, Ardwick ,Manohester.{.— == = 7 
e с) ky Bone EN ee Oldham ........-ecccoc0cc5. 17 | WIRE (Covered and Uncovered). 

64, Mark-lane, i, Bs Og ca esas lache AA 4 British Insulated Wire Co., Preston ........-cceccccccccccccccescescsccssres 8s 
UNDERGROUND MAIN 43. Connolly Bros., Biackle Manchester. London Agent: C. F, Quioke, 72 

Callender's Cable and Construction Co., 90, Cannon-street, London; Erith Finabary pere ent, 8i 
fr.. ERU SETA ORO сатаа is 10 Edison & Swan United Electric Light Company, "Ediswan Buildings, `6 & 

Johnson & Phillips 14,Union-ct.,O1d Broad-st., London & Chariton, Kont.. 1, 8 87, Queen-street, London, E. C., and Branches erroe 9 

VOLTMETERS, Felionand Guilleaame—Sole Agents, W. F. Dennis and Co, 35, Біне, : 

Crompton & Go., Mansion House- buildings, London, E. C.; & Mord 19,23 oo % ⁰⁰ dd ͤ ТАСИР АР 3 

Edison & Swan United Electric Light Company, Ediswan Buildings ошеа; pos 710, Fenchurob-si., London, E.C. ; & N. Woolwich. н 

87, Queen-strcet, London, E.C., and Branches 80 rins wier: Waring Gab & 88 Queen Viotoria-at. London ‚ ®.С.; : & Salford 
Етөтаһей & Vignotes, 1 Woodfield Works, Harrow.road, London, W. . 21 Glover (W. T.) and bo. Salford, Manchester ; and 39, Victoria-at., London i 
General Electric Co., & 33, Queen Victoria- st., London, К. C.; & Salford 23 Henley's (W. T. е Um Co.,27, Martin lane London, & N. 8 
Johnson & Phillips, 14, b Ü nion-ot. Old Broad.st., London; & Charlton, Kent.. 1, 8 Johnson & ps, 14, Union-ct.,Old Broad-st., London; & Charlton, Kont.. 1 
Nalder Bros. and Co., 16, Red Lion-street, Clerkenwell, London, É.C.. . 18 London Electric Wire Co,, Playhouse-yard, Golden-lane Í 
Nalder Bros. & Thompson, 84, Queen-street Олара London, E. C. 23 iemens Bros. & Co., 12, Queen Anne’s-gate on, 8.W ; and Woolwich 

В. W., 44, Hatton-garden, and Great Saffron-hill, London, Е.С. Telegraph Man y W and П, Quon , 
Pitkin, J., 56 Lion- Clorkenwell, мр nu mE NUN wae wile Oe Victoria-street, London, E. C.; and Liverpool. a as asss.. 8 
' Jules, Paris.—Agent: Levi (J. ) and Co., 97, Hakon gardon; estern 2.0... 

London, ER. C 14 | WIRE-COVERING MAOHINES. 8 

3 Ф Oo., ; 12, "Queen's Anne’ s-gate, London, . W.; & Woolwich 6 Johnson & Phillips, 14, Union ot. Old Broad -b. London; & Chariton, Keni.. 1, 


THE ELECTRICIAN, OCTOBER 15, 1897. | xxix. 


WILLANS CENTRAL VALVE ENGINES 


FOR 


ELECTRIC LIGHTING 
AND TRACTION. 


See description of 


THE BRADFORD CORPORATION STATION, 


(In this issue of The Electrician.’’) 


Containing (among others), 


TWO 600-h.p. WILLANS ENGINES. 


Guaranteed Consumption, 14lbs. of Steam per LH.P. hour. 
Actu al L 1 3˙5 N 99 39 9 


In use in most of the principal Electric Inght Stations in the Kingdom. 


WILLANS & ROBINSON, Ltd., RUGBY. 
READY IN A FEW DAYS. 


THE BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH, 1896-7. 


BEING а CAREFULLY and ACCURATELY COMPILED READY REFERENCE INDEX to the LITERATURE on the SUBJECT of RONTGEN or X-RAYS. 
| With an Introduction to the Subject and a Chapter, Practical Hints,” on X-Ray Work by 
CHARLES E. S. PHILLIPS. 


It is intended, if sufficient support be received, to publish this important Bibliography annually. In al cases where a distinct advance is made by 


British or Foreign investigators into the Science and Applications of Radiography, a brief Digest is given to help the reader to form au opinion as to 
the ground covered by that work, and во to reduce the labour of research to à minimum. 

The book will be indispensable for the Reference Library, Publie Libraries, Colleges, Technical Schools, the Laboratory, and to all whose business 
or pleasure necessitates an up-to-date acquaintance with the progress of this branch of Physical Science. 


Price 3s. 6d. nett, post free Зв. Od.; abroad 4s. 


Demy 8vo. Fully Illustrated. Price 6s., post free; Abroad, 6s. 6d. 


THE POTENTIOMETER AND ITS ADJUNCTS 


(A UNIVERSAL SYSTEM OF ELECTRICAL MEASUREMENT). 
By W. CLARK FISHER. 


Electrical testing may be said to have passed through two stages. Firat, that which may be called the elementary, in which first principles 
were evolved ; secondly, the adaptation of the same to the needs of the telegraph and cable engineer. But with the advent of electric lighting 
and other undertakings, such testing might be said to have passed into the third or practical and commercial stage, where large quantities have to be 
dealt with, and where the old order of things changeth. The engineer or practical man demands that he shall be shown results quickly, plainly and 
accurately with a minimum of trouble, understanding, and consequently “Time,” and on that account prefers—like all good mechanics—to bave one 
good instrument, which, once understood and easily manipulated, can be used in a variety of ways to suit his needs. It is to this fact undoubtedly 
that the “ Potentiometer ” method of measurement owes its popularity. Its accuracy is rarely, if ever, impugned, Measurements made by it are 
universally accepted amongst engineers, and it might be well termed a universal instrument in “ universal" use. 


OF ALL BOOKSELLERS, OR DIRECT FROM 
“THE ELECTRICIAN” PRINTING AND PUBLISHING CO., Ltd., 
1, 2 & 3, Salisbury Court, London, England. 


ххх, THE ELECTRICIAN, OCTOBER 15, 1897. 
SECTION VIII. 


EDISWAN . 
“с CATALOGUE 


NOW READY. 


FOR 


AMMETERS, VOLTMETERS, 
DETECTORS, 
GRAVITY INSTRUMENTS, 
GALVANOMETERS, 
OHMMETERS, 
TESTING SETS, &c., &c. 


00000000000000000000000000000000000 


Post Free en application. 


09000000000000000000000000000000000 


TYPE “С” YOLTMETER, Mounted on Cast Brass Base 
with Brass Cover, Highly Finished, Heavily Silvered 
Dial, combined with Best Workmanghip, Mechanical 
S and Косигасу. 


THE EDISON & SWAN UNITED ELECTRIC LIGHT 0 MPANY, |” 


Ediswan Buildings, 86 & 37, Queen Street, LONDON, Е.С. 
WEST END DEPOT: 53, PARLIAMENT STREET, S.W. 
BRANCHES AND AGENCIES IN THE UNITED KINGDOM AND THROUGHOUT THE WORLD. 


ELECTRICAL PATENTS. 
it | AVY ELECTRICAL Mr. J. d. LORRAIN, V Fellow of the Chartered 
Tur 


NORFOLK HOUSE, idis: STREET, STRAND, LONDON, w. o. 


CON STRUCTION (0. D | .craventors and upon а ‘DBOOK,” chie late ahah we aca Law a Information 
| Electrical and Mechanical атоо. 5 2 а zn НОМ Т0 DISINFECT’ = 
pos а DAVY ENCLOSED ARC LAMps. id » a NEW ano VALUABLE BOOK, 


CONTINUOUS AND ALTERNATING. Prepared at t expense, and giving simple directions 
The ONLY ENCLOSED ALTERNATING " “HOW TO DISINFEGT” 
К LAMP THAT IS A SUCCESS. ALYPTUS >) in cases of the various Infectious Diseases, as also in every-ds 
/ À As uted by Islington Vestry (London), Great Northern IN life, will be sent Free on Application. 
| wa mpan ndon), Soc nergie BEN Ж ĩ ͤ 
| ” енгі 4e. THE SANITAS CO., Ld. 


Electrique, Havre, &с., 
BETHNAL GREEN, LONDON, 


ANY FREQUENCY. 6 amp. to 9 amp. 
SIMPLE and DURABLE. A DISINFROTANT MANUFACTURERS, AND BOLE UFAOTURERS 
М ОР ТИВ РАМООВ 


HORSELL ROAD WORKS, RONALD'S ROAD, 
“SANITAS” 


oo d Highbupy, LONDON, N. 
DISINFECTANTS and APPLIANCES. 


» 


Telegrams—'* ARCAZON LONDON," 
West End Office—15, VIOTORIA STREET, WESTMINSTER, 8.W. 


THE ELECTRICIAN, OCTOBER 15, 1897. 


821 


the fireless locomotive, that extraordinary engine which is 
propelled by the steam given off by a cooling mass of hot water 
confined within a receiver. And while the tunnels were being 
built, with all thought of trouble from bad ventilation absent 
from the mind of the engineer, the fireless locomotive was, 
apparently, being worked out—on paper. Later on, a real 
engine of the chosen type was built, but does not seem to have 
done justice to its thermodynamics; so it and all its kin had 
to be abandoned. Meanwhile, the tunnels were nearing 
completion ; and as the Acts authorising their con- 
struction contained no clauses dealing with ventilation 
—a long neglected science—the subways were finished 
as they had been originally designed.  Fireless locomotives 
failing, there was no course left but to adopt engines 
with fires and, perforce, smoke. At first an effort was made 
to mitigate in part the attendant evils by firing the furnaces 
with coke; but subsequently it was found necessary to use 
only coal, a class of fuel that is stil consumed on all the 
locomotives, It is true that the engines are fitted with 
appliances the proper function of which is to condense the 
unhealthy vapours emitted from a steam locomotive; but how 
completely these fail to rob the tunnels of their terrors they 
know best who are daily doomed to travel through them. ` As 
long as the steam locomotive afforded the only commercially 
practicable mode of propulsion on railways of the class to 
which the Metropolitan Railway belongs it was reasonable 
and right to encourage the Company in every possible way to 
construct more and better ventilators. But the times are 
changed, and what but a few years ago was a commercial 
impossibility now shows every indication of potential success. 
Electric traction may to-day fairly claim to enter the lists 
as a competent rival to the underground locomotive. That 
being the case, the Committee is perfectly justified in its 
recommendation that the Metropolitan Railway Company 
be not permitted, except only as a temporary measure, to 
increase the number of ventilators on its underground 
lines; and that in the event of electric traction or some 
equivalent in improved conditions not having been adopted 
after the expiration of three years, the Company should be 
compelled to close these openings. The full text of the 
recommendations are as follows :— 

1, That by far the most satisfactory mode of dealing with the ventila- 
tion of the Metropolitan tunnels would be by the adoption of electric 
traction. 

2. That it would be practicable to ventilate the tunnels satisfactorily by 
means of fans placed at intermediate points between the stations, but that 
the cost of doing so would be considerable. 

3. That, failing this, the ventilation, especially at the stations, would be 
sensibly improved by the provision of the openings proposed by the Metro- 
politan ВІЛ of last year, but that it could not be rendered satisfactory 
unless by a large increase in the number of openings therein proposed and 
a consequent large addition to the expense. | 

4. 'That, in view of the probable adoption of electric traction in the near 
future, it cau hardly be expected that tbe Company should incur the heavy 
expenae of at once providing artificial ventilation, and that, if they did, it 
would probably defer the more satisfactory solution of the question. 

5. Therefore, аз a temporary measure, the Committee are prepared to 
recommend that the construction of the proposed additional openings, 
which would be found useful even when the line is worked electrically, 
should be allowed, but only upon the condition that, unless electric trac- 
lion be adopted, or some satisfactory artificial ventilation be introduced 
within three years after the passing of the Act authorising these openings, 
it shall be made incumbent upon the Company to close them if called upon 
to do so by some competent authority to be named by Parliament. 

In the face of such unmistakable conclusions on the part of 
a strong and competent departmental committee, and with 
the pronounced success of electric power as a means of pro- 
pulsion on railways confronting it, it is to be hoped the Metro- 
politan Railway Company will no longer hesitate to adopt 
electric traction. | | 


REVIEWS. 


E. mund 


Electricity in the Service of Man. By R. WonuzLL, D. Sc., М.А. 
(From the German of Dr. A. R. von Urbanitzky). Revised and 
enlarged by R. Mullineux Walmsley, D.Sc. (London: Cassell and 
Co., 1897.) 


The latest issue of this veritable encyclopædia of electrical 
information raises several questions in our mind. What is 
the educational and technical value of such omnium 
gatherums? Who read these ponderous publications, and 
what is the physiological and practical outcome of such a 
truly herculean labour? Does the man live who can properly 
assimilate and apply such an olld podrida of dry facts? Isa 
book of this kind to be recommended to one’s best friend or 
worst enemy? Works of reference, pure and simple, are of course 
merely so much potted and assorted information, but no one 
need fear that these should give rise to acute attacks of mental 
indigestion, because no one outside a lunatic asylum would 
dream of stolidlv reading a bona fide work of reference right 
through from cover to cover. The sane man only glances at 
a page here and there, when he wants to refresh his memory 
on a particular point. Electricity in the Service of Man," 
however, is по mere work of reference; it is а popular and 
practical treatise on the applications of electricity in modern 
life." A brief, bright, well-illustrated little volume on this 
subject might, we can well believe, command a large sale and 
do little or no harm to the English race ; but think of а tome 
of nearly 1,000 pages, with more than 950 illustrations 
Like the gentleman who wrote to The Times the other day to 
point out that, whilst he yielded to no one in his admiration 
of the British Navy, he did think it time to remonstrate when 
Her Majesty's ships began firing 16in. shells at his innocent 
lambs grazing on the downs, so we, whilst yielding to no one 
in our &dmiration of electrical science and engineering, think 
it time to remonstrate against the practice of firing such 
heavy artillery at the innocent general reader. | 

Having relieved our feelings on the general question, it only 
remains for us to say that the volume under review is well 
calculated to bring joy to the heart of the enfant terrible 
who delights his parents by premature symptoms of experi- 
mental genius. Electricity in the Service of Man ” cannot 
fail to become a standard work also for the still more terrible 
adult, who by preference or necessity derives all his electrical 
lore from books, the more encyclopedic the better. The 
havoc this work must play with the understanding of 
the ‘intelligent artisan or ‘ earnest student, unless 
the dose be corrected by evening classes, experiments and 
living teachers, is a subject upon which we do not care to 
dwell. 

Pouring new wine into old bottles is, indeed, an unprofitable 
operation, and, notwithstanding the compiler’s praiseworthy 
attempts to make this performance a success, in this instance, 
at least, there is a distinct archaic odour about Electricity in 
the Service of Man." Many sections, such as those devoted 
to the electric discharge in high vacua, to dynamos, secondary 
batteries, mining machines, welding, &c., are well up to date, 
but, nevertheless, the book, as a whole, is an inextricable 
* mix " of the old and the new, of the dark ages and the day 
before yesterday. In the dynamo section, for example, which 
is 175 pages in length, we begin at Pixii's machine, and are then 
led conscientiously step by step past Clarke's, Wilde's, Ladd's, 
Paccinotti’s and De Meritens’ machines, past whole cohorts of 
venerable Siemens' dynamos and other wraiths, to Edison's 
long, lean, lanky apparatus, and thence on and on past ancient 
Ferranti alternators, past Gordon’s giant generator right up 
to & modern Siemens' two-pole undertype machine, all spick- 
and-span and coupled direct to a three-crank Willans' engine. 
And to intensify the reader’s bewilderment all this practical 
information is set in a solid bed of electric mortars, spangled 
tubes, electric eggs, electric hail, deflagrators, electric jewels, 
and Smee cells. 

It must have been some such mad miscellany as this that 


provoked the inspired writer of old to exclaim: ‘‘ Of making 


many books there is no end, and much study is a weariness 


of the flesh!“ 
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British Patent Law and Patentees Wrongs and Rights. By 
HusERT Haers. (London: W. B. Whittingham and Co., Limited). 

This little book is, indeed, ‘‘miching mallecho—it means 
mischief." There is a fine, old-world flavour about it, recall- 
ing William Cobbett’s excellent and entertaining Grammar, 
wherein he tried at one stroke to teach his little son James 
English grammar and English polities. Юг. Johnson was 
fond of scathing definitions of things he did not quite like, and 
Mr. Haes' definition of the Patent Office аз “ an institution for 
obtaining money under false pretences—a Government- 
permitted swindle’’ has the true Johnsonian ring. And 
again, paragraph 115, reads like our old friend Cobbett at 
his best—or worst. This patent system of ours is 
like & deadly growth, poisoning the springs of prosperity and 
sapping the foundations of industry and commerce. It spreads 
its baneful influence over everything with which it comes in 
contact, and, as with a loathsome weed in a fair garden, the 
only thing to do is to uproot it and to plant some healthy 
growth in its place." 

However, notwithstanding the exuberant vigour of his 
language, Mr. Haes’ proposals are quite modest, and although 
far from agreeing with him on all points, we can heartily 
commend his incisive little lucubration to all interested in 
patent law reform. Mr. Haes evidently knows what he is 
writing about, which is a somewhat rare characteristic where 
patentees and patent-law reformers are concerned, and his 
meaning is never at any moment in doubt. | 

Without following the author into the by-ways of his sub- 
ject, we may say that the point upon which he concentrates 
his most deadly fire is the fact that letters patent, as granted 
in this country, are nothing more than a governmental receipt 
for £4. His main remedy for this sad state of things is, of 
course, exhaustive official search before granting a patent. 
Well, in common with many others, we entirely disagree with 
this prescription. In the nature of things, no search can 
really be exhaustive, though it may easily become exhausting. 
‘As an offset to the alleged disadvantage of a too free grant of 
patents, we may fairly quote the numerous instances on record 
of patents for valuable inventions being refused on the most 
absurd grounds in countries where the search system is in 
vogue. On the other hand, we cordially concur in Mr. Haes' 
advocacy of a broadening of the right of opposition to the first 
grant of a patent. 

As instance of the way in which the author allows logic to 
run away with him, we may note his indignant contempt for a 
law which only grants the rightful patentee protection for the 
unexpired term of а patent which has been proved to have 
been fraudulently granted to another. We fully admit that this 
not only seems hard measure, but is hard measure. At the 
same time one has only to glance at the United States to see 
how the lives of profitable monopolies are prolonged for many 
years beyond the term of the patent upon which they were 
originally founded by the cunning manipulation of this very right 
to grant to ‘‘defrauded” inventors patents lasting for the full 
term of 17 years. Thus do ‘the best laid schemes o' mice 
and men gang oft a-gley." 

We are afraid the impecunious inventor, like other im- 
pecunious people, will ever be at the mercy of those with well- 
filled purses. Be the law of the land what it may, he who can 
fee the best counsel will generally win the day. 


Formulaire de l'Electricien. Fifteenth Year, 1897. By. E. 
HosriTALIER, (Paris: Masson et Cie.) 

This well-known, time-honoured work of reference is as 
replete as ever with useful information in a handy shape. 
The ambitious compiler of this pocket book, as the title 
denotes, does not cater exclusively for the laboratory student 
or for the “ practician,” but for the genus electrician. In 
taking such a wide sweep there is the obvious danger that 
neither side of the profession will be thoroughly well 
provided for. We do not say this is exactly the case in the 
work under review, but, notwithstanding the space allotted 
to his requirements the information vouchsafed to the 
** practician " is not nearly so much to the point as that given 
to the electrical physicist. The dynamo and transformer data, 
for example, are mostly old, some bearing the date 1889, and 
the same applies in equal measure to the section on aro 


lamps. Indeed, if the information contained in the last half 
were brought up to date, wholly recast and severely com- 
pressed, the value of the ** Formulaire" to the practical man 
would be considerably enhanced. 

We note at the end of the book a concise, correct and 
ingeniously-arranged technical vocabulary in French, German 
and English. It came rather as a shock, however, to learn 
that the English for ‘‘enclume’’ was '*amboss"; but on 
further investigation this was found to be only another 
instance of German invasion of English preserves, this time 
a quite accidental, unintentional aggression. 


Elementary Manual of Electricity and Magnetism. By Анови 
JAMIESON, M.Inst.C.E. Fourth Edition. (London: Charles Griffin 
and Co., 1897.) 

To give an idea of the scope of Prof. Jamieson’s little hand- 
book, we cannot do better than quote the first paragraph of 
the Preface: ‘‘This Manual has been written expressly for 
Elementary or First-year Students of Magnetism and Elec- 
tricity. It covers the Elementary Stage of the Science and 
Art Department’s Examination; but, at the same time, the 
treatment is sufficiently general for students of Public and 
Private Schools who have not these examinations specially in 
view.” The text is lucid and well-arranged, the illustrations 
assist the text, and there are useful practical directions for 
students wishing to make their own simple experimental 
apparatus. Being intended mainly as а “ cram book, each 
lecture is followed by a string of questions selected, for the 
most part, from Science and Art Department Papers. 


The Analysts Laboratory Companion. By ALFRED E. Јонивох, 
A.R.C.S.L, F. I. C. Second Edition, Enlarged and Improved. (Lon- 
don: J. and A. Churchill.) 

This little volume is a collection of tables and data for the 
use of public and general analysts, agricultural, brewers’ and 
works’ chemists and students. It is well printed, clearly 
arranged, and of suitable weight and shape. As to the con- 
tents, we need only remark that if the United Kingdom were 
blessed with a rational system of weights and measures the 
size of Mr. Johnson’s booklet would be diminished by quite 25 
per cent., since so much space must perforce be taken up by 
conversion tables and the like. 


Annuaire pour l'An, 1897. Edited by the Bureau des Longitudes. 
(Paris: Gauthier-Villars et Fils.) 

This well-known handbook of the sarant continues as of yore 
to ignore the International Electrical Congress held at Chicago 
in 1898, and to make mention only of the Paris Congress of 
1881 and of the 106cm. ohm. The brief monographs at the 
end are as usual of great interest, especially the summary on 
** Cathode and Röntgen Rays," by M. Poincaré. 


STORAGE BATTERIES.* 
BY Е. J. WADE. 
(Continued from page 717.) 
Grid Supports. 

In the first pasted plates of Faure, the supports for the 
active material were simply plain sheets of lead, upon whose 
smooth or roughened surfaces the oxides were laid; but 1 
was soon found that they did not possess sufficient coherence 
and adhesion to remain in position of themselves without 
further assistance. Swan was the first to introduce the type 
of support divided up into a series of receptacles that served 
to contain the active material and hold it together. His plates, 
as illustrated in his patent taken out in 1881, very soon after 
Faure’s original patent, were of two classes—cellular and 
grooved—which may be considered as the parents of innume- 
rable modifications of after years. Fig. 1 shows his cellular 
support or grid, with hexagonal cells open right through from 
side to side, and flat walls at right angles to the surfaces of 
the plate. His grooved support had a central solid core or 
backing, which separated the grooves on either side from each 
other. 


From a forthcoming book to be published by The Electrician Printing 
and Publishing Company (Limited). All rights reserved. 


THE ELECTRICIAN, OCTOBER 15, 1897. 


Supports of very similar construction to those of Swan 
were described in patents applied for by Brush, in the United 
States, and Volkmar, in France, at about the same time, 
although in the former case the patent was not finally granted 
and published until 1886. 

While such plates afford considerable support to the active 
material, there is nothing to prevent whole pellets of it from 
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coming away should they shrink or become loose, and in 1882 
Sellon proposed to meet this difficulty by the use of grids with 
convex walls to the cells—that is to say, with holes or cells 
which taper inwards from either side, and so grip the active 
material they contain and hold it firmly in its place. His 
patent shows grids of a variety of cross-sections of which 
Figs. 2 and 8 are two of the most practical, and the former 


will be recognised as being of the familiar diamond section so 
largely used for grids ever since. 

From time to time various modifications of these simple 
forms of grid have been proposed to meet defects, either real 
or fancied, to which they are liable. It was observed that the 
pellets of active material in grids with inward tapering cells 
sometimes cracked across their centre or point of smallest 
diameter, in which case there was nothing to prevent the two 
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halves from falling away on either side: The most obvious 
method of combating this fault was to reverse the taper of the 
cells, making them smaller at the mouth than at the centre by 
means of concave walls, provided some practical means were 
available of casting such undercut grids. Sellon did indeed in 
his patent referred to above illustrate a cross-section of one 
form of grid of this nature (see Fig. 4), but he made no 
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comment upon it, nor did he suggest any means of over- 
coming the difficulties involved in its manufacture, and it was 
not until 1889 that the Electrical Power Storage Company 
patented a grid of somewhat similar design and showed how it 
might be constructed by the use of special moulds. Even 
then, however, it was only possible to make two walls of each 
cell concave, the grid bars running in one direction having 
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а cross-section such as is shown in Fig. 4, and the 
bars at right-angles, the ordinary convex cross-sections 
such as Figs. 2 or 8. Previously to this, in 1887, Menges 
had patented a grid with V or gutter shaped bars (sce 
Fig. 5), and had described special moulds for casting it. This 
form of grid bar also furnishes holes having two convex and 
two concave sides, and although they are not tapering, their 
cross-sectional area being the same throughout, yet they 
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answer much the same purpose, for, provided the concave side 
of the bars is kept uppermost, the half pellets of active material 
would have to rise upwards before they could fall out. 

In 1898 Hartung proposed to construct grids with triangular 
section bars, half of which had their apex towards one face of 
the plate, and half, at right angles to the first, towards the 
other face. By this means cach cell or hole had two walls 
tapering in one direction and two in the other. 

To obtain supports in which all the cell walls taper 
outwards other means had to be adopted. One was to cast 
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them with the usual flat or inward tapering cell walls, and then 
turn their outer edges over by pressure. Tudor patented such 
a plan as applied to his grooved supports in 1887, and in 1888 
Drake and Gorham proposed to treat grids in a similar way 
by passing them through special burnishing rollers. Fig. 6 
shows а diamond framed grid in cross-section before and 
after this treatment. Gibson also patented a somewhat 
analagous method shortly afterwards. In this instance 
grids were first punched or cast with flat walled holes and a 
rim of metal standing up round each, next this was partly 
turned over by stamping, and finally, after the cells had been 
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filled with active material, the plate was passed through rollers 
which reduced it in thickness and still further closed up the 


apertures. These three stages are shown in Fig. 7, and it 
will be noticed that the mouths of the cells are reduced to the 
ve-y smallest proportions. In another form of grid described 
in the patent, holes were stabbed diagonally in a plaie, and 
the burrs thus raised turned over by rolling as before. 

Figs. 8 and 9 show, in plan and construction, a portion of a 
grid described by Peral in 1890. The former represents the 
grid as cast, but some of the diamond section -bars running in 
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one direction have notched edges, which are flattened and 
turned over right and left by stamping, so that finally it 
assumes the appearance of Fig. 9. This construction also 
illustrates a device frequently adopted for getting a large 
amount of active material into a light support. A shallow 
grid is surrounded by a frame much deeper than itself, and 
sometimes, as in the present instance, is also crossed at 
intervals by bars of the same depth as the frame to further 
strengthen it. 

Another rather ingenious but not very practical method 
of gripping the pellets of active material, proposed by 
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Harris and Cameron in 1889, was to prepare grids with 
round holes, and then, as it were, corrugate their walls 
by screw-threading them. Fig. 10 shows a single hole treated 
in this way. 

A third method was to construct grids in which the walls of 
the holes tapered from surface to surface, and then to join 


them together in pairs back to back with the broad bases 
of the holes inside. A large variety of supports on this prin- 
ciple have been proposed. 

The “ claw grid of the Electrical Power Storage Company, 
patented by King and Clark in 1892, although not of the same 
type as those just described, has the same common object of 
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providing additional support for the active material, but beyond 
this it is specially designed for negative supports to cope with 
the shrinkage of the active material that in the course of time 
always occurs there. Fig. 11 shows a portion of such a grid 
in plan and cross-section. The walls of the cells are of the 
usual diamond section, but from the centre of each wall small 
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round pins project inwards and curve towards the surfaces of 
the grid, two one way and two the other. The purpose of 
this construction is that the contraction of the active material 
may cause it to bind more closely on the pins, and so maintain 
а good contact with its support even should it draw away from 
the sides of the holes. 

(To be continued.) 


BRADFORD NEW ELECTRIC SUPPLY STATION. 


The new electric supply station of the Bradford Corpora. 
tion was opened last Friday, and thereby hangs an instructive 
tale. Were it that a limited liability concern had just opened 
a new station, of a magnitude far ahead of the great demand 
to which electric supply at Bradford has grown, it would be 
held as evidence of considerable prosperity, for the outlay on 
so much extension would only be justified by the prospect 
of rapid extension in the immediate future. We see no reason 
why the action of the eminently business-like Electricity 
Committee at Bradford should not be regarded in an equally 
favourable light. The past history of electrical supply at 
Bradford bears us out in our conclusion. Bradford, in 1889, 
was the first borough in the United Kingdom to possess а 
municipal system of electric supply. Continuous current 
was adopted from the first, but in those early days the supply 
was by two wires at 100 volts. The generating plant con- 
sisted of three Lancashire boilers, each of 180 H. P.; three 
150 r.H.P. steam engines, working at 120lb. pressure, one 
by Messrs. Marshall, Sons and Co., Gainsborough, and the 
other two by Messrs. Willans and Robinson. Theso engines 
were direct coupled to Siemens dynamos, developing 120 B. k. r. 


(90 kilowatts) each. About ten miles of cable were put down, 


including four feeders, and this work was entrusted to Messrs. 
Siemens Bros. and Co. The small number of consumers 
connected to the mains at this time necessitated the plant 
being run only for a few hours before midnight, as there 
were no motors in use to demand a day load. Nevertheless 
steady progress was made during the first few months, and 
so satisfied were the consumers with the light and the price 
charged for the current (5d. per unit), that others soon began 
to appreciate its advantages, and in 1890 applications for 
light were so numerous that the works had to be extended at 
a cost of an additional £80,000. A portion of this extension 
consisted of a secondary battery of 70 cells, of 1,000 ampere 
hours capacity. 

By the end of the year 1891 the number of consumers had 
increased considerably, as may be gathered from the fact that 
over 10 miles of additional mains had been laid, and the 
number of units sold amounted to 289,861, the total cost per 
unit sold being 2:47d. The supply was now uninterrupted 
throughout the 24 hours, and it may be mentioned that а few 
electric motors had been connected during the year. In 1892 
the year's work realised a profit of £1,885, and in the follow- 
ing year the rapidly-inoreasing area of the supply neces- 
sitated a change from the two-wire to the three-wire system, 
and a sum of £80,000 was obtained for the extensions which 
were carried out at this time. In 1894, additional plant at 
the power station was urgently needed. The new boilers were 
of the marine type, and were fitted with the Ellis and Eaves 
system of fan draught, similar to that in the boiler-house of 
the new station just opened. Two Willans-Siemens 800-н.р. 
sets were also added to the equipment. In the year 1895, 
the full capacity of the plant was 18 per cent. below the 
maximum possible demand, and the Committee saw that the 
interests of the electricity department would be seriously han- 
dicapped in the event of the breakdown of any engine or 
dynamo, as there was no “stand-by” plant to rely upon in 
case of emergency. They therefore determined to build а 
new station in a situation more suited to future extensions 
than that of the present one, and, a favourable site having 
been chosen, borrowing powers were obtained for another 
£40,000, and work upon the new station was proceeded wi 
in the early part of 1896. 

It is worthy of mention that about this time the pressure 
of supply was raised from 116 volts to 280 volts on each 
section of the mains. This period is also notable for the 
introduction of the free supply of lamps to consumers, and for 
the reduction of motor power to 24d. per unit. The practice 
of hiring out motors and are lamps was also commenced. So 
successful were these various changes in the conditions of 
supply that the demand for current and revenue therefrom 
both rapidly increased, showing both a larger and a steadier 
demand ; while, in less than six months over 40 additional 
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{Кто, 1.—Bradford Corporation New Electric Supply Station. Interior of Machinery Room, showing Present Equipment of 
Four Generating Sets. 


Fia. 2.—Bradford Corporation New Electric Supply Station. Interior of Boiler House, showing the Two Marine Boilers at present 
installed, and at the rear of the boilers the Fan Draught, Electric Motor Gear, and Regulating Resistance Plant, 
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motors were added to those already on the circuits, bringing 
up the demand for motive power in the daytime to 800 н.р, 
At the present time the motor load is no less than 642 н.р. 

These, then, are the circumstances which, in our opinion, 
have justified the Electricity Committee in building a spacious 
and substantial new power station, capable of holding plant 
aggregating several thousands of horse-power, and affording 
ample provision for rapid and great extensions in the future. 
As will be seen in Fig. 1, which shows the interior of the new 
machinery room, the actual plant already erected covers but a 
small fraction of available floor space, while foundations have 
been prepared for new sets that may shortly be needed. The 
rear part of the machinery room is of a temporary character, 
and opens on to a large piece of waste ground which is held 
in reserve for extensions of the machinery room and boiler 
house. 

The building is an imposing stone structure situated in 
Valley Road. In the front part are offices and store rooms, 
the main portion of the rear forming а lofty and spacious 
machinery room, while the boiler house forms a wing, the 
floor of which is considerably lower than the main floor. In 
the basement of the front part are the condenser and pumps. 

The machinery room measures at present 8bft. long, and 
has a width of 61ft., this entire width being carried in one 
span by the roof. The height of the side walls to the springing 
of the roof girders is 28ft. A massive hand crane, built by 
Messrs. Joseph Booth Bros., of Rodley, extends the entire 
width of the room, and is capable of handling 12 tons. The 
floor of this room is laid in ornamental tile work on concrete 
arches, and steel joists, there being ample space provided 
below the floor, in the way of tunnels, for inspection of the 
machinery foundations and for conveying cables from the 
dynamos to the switchboard. The switchboard, which was 
built by Mr. G. A. Steinthal, of Bradford, is supported on 
steel girders carried on round, cast-iron columns. There are 
two central large panels and 10 smaller side panels above the 
platform, and below the platform there are 10 panels, on 
which are fixed Thomson-Houston recording meters, these 
being in the feeder circuits. The switchboard equipment 
comprises two very large Weston quadrant station voltmeters, 
Kelvin multicellular check voltmeters, double-break knife 
switches, and automatic circuit breakers. 

A steam ring main entirely surrounds the machinery room 
at a height of several feet mbove the floor level, and will supply 
steam to the twelve generating sets for which the room is 
designed. The main ring is of lap-welded steel tube, 10in. in 
bore and ŝin. thickness, with cast-iron T-pieces at the engine 
and boiler branches. The branch pipes are of solid drawn 
copper, of 6in. diameter and iin. thickness and of 4in. 
diameter and zin. thickness. The exhaust ring is carried 
under the floor, and is of cast iron, 2in. in diameter, with 
14in. and 18in. branches. The whole of the steam and 
exhaust piping was constructed by Messrs. John Spencer, of 
Wednesbury. ` 

Within the machinery room four generating sets have 
already been erected. Two of these are 800-н.р. Willans- 
Siemens sets that have been transferred from the old station. 
The engines are three-crank triple-expansion engines of the 
IIIS pattern, and are each capable of developing 860 нр. 
when running at 850 revolutions per minute under steam at 
200lb. pressure. They are direct-coupled to two continuous. 
current two-pole drum-wound dynamos, built by Messrs. 
Siemens Bros. and Co., each capable of an output of 750 
amperes at 250 volts. The other two generating sets also 
consist of Willans engines direct-coupled to Siemens dynamos, 
but are each twice the capacity of the former. The engines 
are three-crank triple-expansion engines of the SSS type, 
fitted with Messrs. Willans and Robinson's automatic ex- 
pansion gear, and are each capable of developing 600 n.». at 
a speed of 800 revolutions per minute. The dynamos are 
six-pole drum-wound machines, with interconnections for two 
sets of brushes. The output of each machine is 750 amperes 
at 500 volts. The engines are designed for condenser 
working, but provision has been made for either condensing 
or non-condensing. The tests made upon the Willans 
600 н.р, engines showed that their steam consumption was, 


at all loads, no greater than, and at high loads considerably 
less than, the guaranteed maximum consumption, as may be 
seen in the following schedule :— 


Tests of Willans 600 H.P. Steam Engines at Bradford New 
Electric Supply Station. 


Lb. of steam per H.P. per hour. 


Load pae 
Gauranteed. Actual. 
CC 14% 155 
BI! etre У з 14:5 142 
Quarter 15:0 15:0 


The boiler house is a spacious but as yet scantily occupied 
apartment, the two compact boilers that have already been 
erected requiring quite a small fraction of the available space. 
The dimensions are 105ft. long, 48ft. wide, and 23ft. in 
height. Inthe roof are a number of ventilators for the escape 
of steam, &c. Space is provided for seven boilers, of the 
same type as the two now erected. These are marine boilers, 
built by Messrs. John Brown and Co., of Sheffield, and fitted 
with the Ellis and Eaves system of induced fan draught. 
The boilers are stoked by hand with bituminous nuts, costing 
from бв. to 78. per ton Coal is brought in carts, and, after 
being weighed in the station yard, is run up an inclined way 
and tipped into the bunkers. One of these bunkers, together 
with the two boilers, may be веер in Fig. 2. 

А striking feature of the boiler plant is the high draught 
under which it works, the usual draught being rather over 
Ain. of water. This draught is developed by means of elec- 
trically-driven centrifugal fans placed in a late part of the 
flues. There are two furnaces in each boiler, and the gases 
pass independently from each through the internal flues and 
then through an exterior flue to tho fan chamber. In this 
exterior flue the hot gases pass between а number of tubes, 
arranged in a stack between tube-plates, through. which the 
air passes and is heated on its way to the grate. The warmed 
air is discharged into the fireplace both above and below the 
grate and chiefly around the space, just inside the fire door 
After passing through the centrifugal fan, the furnace gases 
pass upwards to an exterior flue which conducts them to the 
front of the boiler range, where they are discharged into the 
smoke stack. The fan draught apparatus is dfiven by two 
electric motors, each of 21 E. p., built by Messrs. Ernest 
Scott and Mountain, of Newcastle. The motors are direct- 
coupled to the fans. Eacan boiler normally develops 600 8 P., 
but can be readily forced up to 800 m.r. The boiler plant 13 
equipped with injectors and electrically-driven feed pumps 
and is connected on occasion with duplicate testing tanks, 
each of 1,000 gallons capacity. | 

The condensing and water-cooling plants are admirably 
arranged. In the basement beneath the offices are to be 
found a marine surface condenser and duplicate air ап 
circulating pumps. The surface condensing plant (Fig. 8) 18 
capable of condensing 80,000]Ь. of steam per hour with 8 
vacuum of 26in. The temperature of the steam is about 200 F., 
and the temperature of the cooling circulating water 18 gbout 
60°F. The condenser is circular in form, the outer casing being 
fitted with two large feet for supporting the condenser, and is 
also fitted with two strong rolled brass tube plates. The 
tubes have a total surface of 2,500 sq. ft., and each tube has 
an external diameter of iin of No. 18 B. W. G. radial thick- 
ness, secured by gun-metal ferrules screwed into the brass 
plates with tape packing, so arranged that the tubes cannot 
slack back. The condenser is fitted with manholes for clean- 
ing purposes. The inlet for the exhaust steam is placed on 
the top of the condenser midway between the ends. Ie 
condenser has been tested to 80lb. per square inch waler 
pressure. ad 

The two air pumps are arranged side by side and bolt | 
together in the centre. The air pumps work with a vertios 
motion and are driven by an electric motor geared to а cra” 
shaft common to the two pumps. The air pump casting 15 
cast iron, with gun metal liners and seatings, the т 
arrangement working practically noiselessly. The electr. 
motor is provided with a resistance in the main cirouit 90 
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gear for regulating the speed. The motor is shunt-wound 
for a working pressure of 250 volts. The gearing from the 
motor spindle to the pump crank shaft consists of spur wheels, 
the teeth of which are accurately machined in order to obviate 
as far as possible any noise in working. The circulating 
pumps are capable of discharging 2,500 gallons of water per 
minute at about 350 revolutions, and are driven direct by an 
electric motor. The hot well is of steel plate 6ft. by 6ft. by 
6ft., stayed together by internal stays, and is provided witha 
long gauge glass on the outside. 

Cooling plant for the circulating water is provided in 
the waste ground at the rear of the building. The hot 
water is discharged into a long cast-iron chute, whence it 
descends to a series of tanks, the whole arrangement pro- 
viding a considerable amount of cooling surface. Possibly it 
might be found more advantageous to interrupt to some 
extent the smooth glide of the water down the chuto, as 
thereby the warmer parts would be brought more readily 
to the surface. ‘The condensing equipment has been con- 
structed and erected by Messrs. Cole, Marchent and Morley, 
of Bradford. 


Fic. 5.— Surface Condenser and Electrically-driven Air Pumps at Bradford 
Corporation New Electric Supply Station. 


The estimated items of cost of the new electric supply 
works are as follow :— 


NIIT. M £11,£00 
2. Condensing reser voinSCSn n . 
3. Machinery, including— 
Engines (two 600 1.н.Р.).................... 4,400 
Dynamos (two 600 g.H.P.) ... ............ 2,650 
Feed pump: ее сез 175 
Boilers d EY Ex ets 3,000 
Weighing machine ........................... 100 
4. Steam pipes, valves, &с. ........................ 1,155 
5. Condensing plan“ kk q . 1,500 
6. Electric lighting of building 50 
7. Ваффегпїев.................... FC 750 
8. New switchboard ll. q q 500 
9. Cable (for extensions ........................... 4,000 
10. Travelling cran i . 320 
11. Cables (for change to three-wire system)... 9, 700 
£40,000 


The new generating station is connected to the old station 
and to the original feeding points by a complete system of 
feeders and pilot wires, by means of which the two stations 
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work conjointly on to the same network of distributors. 
There are five new cable lines, each 1,080 yards in length 
and 1:5 sq. in. sectional area. The cables were made by the 
British Insulated Wire Company, of Prescot, and are pro- 
tected with a solid lead tube of a radial thickness of 4th of an 
inch. A further protection consists of two ribbons of mild 
sheet.steel, wound one over the other so that the convolutions 
of the upper layer overlap those portions of the cable left 
unprotected by the lower layer. One thousand and fifty yards 
of three-core pilot wire is also laid with the above cable, to 
which the registering instruments on the switchboard are 
connected. 

In conclusion, it is our pleasant duty to express our thanks 
to the Mayor and Electricity Committee of Bradford, and to 
Mr A. H. Gibbings, the city electrical engineer, for supplying 
us with information concerning the prosperous undertaking, 
some account of which we have given in this article. 


THE GLASGOW TELEPHONE INQUIRY. 


The Government inquiry into the alleged defects in the Glasgow 
Telephone Exchange service was resumed on Tuesday, October 
oth, in the Burgh Court Hall before Sheriff Jameson. The National 
Telephone Company were represented by the Right Hon. J. B. 
Balfour, Q.C., M.P.; Mr. Alexander Asher, Q.C., M.P.; Mr. 
Charles Scott Dickson, Q.C.; and Mr. John Wilson, Advocate, 
instructed by Mr. William E. L. Gaine, General Manager of 
the Company, and Mr. James Andrew, writer. Mr. Salvesen, 
Advocate, appeared for the Corporation of the City of Glasgow. 
The complainers—a committee of dissatisfied subscribers— 
were represented by Mr. Alexander Ure, Q.C., M.P., and Mr, 
R. T. Horne. Mr. Thomas Cross appeared for the Clyde 
Navigation Trustees, and Mr. Campbell, writer, for the burgh 
of Pollokshaws. 


SEVENTH Day.—-TUESDAY, OCTOBER бтн. 


Mr, ALFRED ROSLING BENNETT, recalled, was re-examined by Mr. 
Salvesen. While he was manager of the National Telephone Company in 
Scotland he laid out and constructed 32 telephone exchanges in Scotland 
and England. He also constructed a great many of the trunk lines which 
had now been taken over by the Post Office. He was acquainted with no 
features in Glasgow— and he knew the town and had known it for many 
years—-which would render the construction of a system here in any wise 
dearer than in Stockholm. On thecontrary, he thought a Glasgow system 
should be constructed cheaper than in Stockholm. Witness went on to say 
that if the Glasgow Corporation gota licence, and resolved to put his speci- 
fications iuto operation, they could go into the market and have the system 
executed at his rates. Responsible firms had undertaken every section of the 
work, It was not therefure matter of estimate ; it was ascertained cost. 
If the contractors had made a mistake, that was their business. 

Mr. WILLIAM JOHNSTON, of the Town Clerk's department, examined 
by Mr. Salvesen, said a circular with reply postcard had been sent out to 
ascertain how many subscribers could be got to a proposed municipal 
exchange. In all 20,000 circulars were sent out, and 2,045 cards had been 
returned, the latter number representing those who were willing to take 
one or more instrumenta, The replies showed that the senders would take 
4,188 instruments. The minimum number of instruments indicated in the 
reply cards were always taken ; if the maximum number had been adopted 
there would hare been many hundreds more. In addition, the present 
requirements of the Corporation departments were 402, so that there was 
a minimum calculation in all of 4,590 instruments. Of the replies, so far 
as ascertained, 1,254 were from persons or firms presently subscribers to 
the National Telephone Company. The number of instruments indicated 
by them was 2,255, or, including the Corporation departments, 2,635. 

In cross-examination by Mr. Balfour, WITNESS said the circulars were 
sent to every person in business whose name appeared in the Glasgow 
Directory. That covered Glasgow as a commercial centre, apart from the 
municipal area. 

Mr. ROOKES EVELYN BELL CROMPTON, in examination by Mr. 
Salvesen, said that six years ago he was consulted by the Glasgow Corpora- 
tion as to the electric light supply system, and he then specially inquired 
into the question by whom should such а supply be afforded to the public, 
in view of the existing conditiona of Glasgow. He advised the Corporation 
to carry out the work themselves. One of the reasons for giving that 
advice was that all systems of electrical distribution which had to be 
placed underground necessitated interference with the streets, and the 
streets of Glasgow were exceptionally difficult to deal with. He did not 
profess to speak as an expert in telephony. Only 2 per cent. of the 
members of the Institution of Electrical Engineers professed to be 
acquainted with telephony. | 

What is the explanation of that /—Because the monopoly that has so 
long existed has prevented others entering the profession, 

He had seen the coned insulator used in Glasgow by the National Tele- 
phone Company. It wasa very poor insulator, unfit for outdoor use. It 
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was intended for indoor use. That leakage partly accounted for croes talk 
as well as indistinctness of sound. 

Mr. ALPHEUS CLEOPHAS MORTON, architect, London, and M.P. 
for Peterborough from 1889 to 1895, said he had been appointed by the 
Metropolitan Commissioners of Sewers to attend this inquiry and give 
evidence. Witness spoke to an application made to the Commissioners by 
the National Telephone Company for leave to place wires underground. 
The representatives of the Company were asked whether they would give 
a better service at a reduced cost, such as has been asked for for years. 
They would not do so, and the application was not entertained. So 
far ы he had used the telephone, the service was nothing like what it 

t to he. 

т. ARTHUR BARNS MONKTON, electrical engineer, Huddersfield, 
raid he had acted ав such for the Corporation of that town for seven years. 
He described how the National Telephone Company, in the course of 
negotiations with the Corporation, proposed to charge £10 for the first 
instrument and £8. 10s. for all others. The Corporation referred the 
matter to witness, who found that an exchange of their own would reault 
in the saving of a considerable sum of money. As instructed by the Cor- 
poration, he constructed a metallic-circuit exchange, at a cost within a few 
pounds of £700, and there were in connection 42 instruments. The average 
annual cost of maintenance was £154. 17s. 2d., or £3. 4s. 2d. per in- 
strument, as against the £8. 10а. which the National Company demanded. 
That represented a saving £222 annually to the Corporation. An appli- 
cation had been received from the Telephone Company for leave to place 
their wires underground. At present he could not advise the Corporation 
to agree to such an application. 

Mr. JOHN SUMMERVILLE stated that he had had large experience in 
all kinds of telephone exchanges and construction. He concurred with Mr. 
Bennett in the scheme of telephone service which he had prepared for 
Glasgow. The system would be much more efficient than the present 
system of the National Company. He agreed with Mr. Bennett's estimate 
of cost of maintenance and of construction. So far as efficiency was 
concerned, а better metallic service in Glasgow could be given overhead 
than underground. 

Mr. PROVAND, M.P. for the Blackfriars Division of Glasgow, was called 
and examined by Mr. Salvesen. He said he was a tner of the firm 
of À. Provand and Co.,carrying on business in Manchester, and he gave 
evidence with regard to the establishment in Manchester of the Lancashire 
and Cheshire Telephone Company, and subsequently of the Mutual Tele- 
phone Company. The Lancashire and Cheshire service was most unsatis- 
factory. The result of the initiation of the Mutual Company was that the 
National Company lowered their rates from £20 to £15, and then from £15 
to £10, at which last figure it still remained. Every reform of price and 
service in this country at this moment was directly the result of the 
establishment of the Mutual Company in Manchester, in 1890. Witness 
went on to refer to the telephone service at Bergen, in Norway, which he 
had visited. In Bergen and in Trondhjem he found that the girl operatore 
were paid at а higher rate than was paid here—in some cases much higher. 
The men were not paid so highly as here. 

By Mr. DICKSON—He would not admit that the Post Office gave a 
better and cheaper service than the National Company. Competition 
against the Post Office exchanges caused them to die out. He gave no 
reason for that; he only stated it as а fact, which was shown in the 
Blue-Book. 

The inquiry was then adjourned. 


EIGHTH Day.—-WEDNESDAY, OCTOBER бтн. 


The case for the National Telephone Com was opened by Mr. J. B. 
BALFOUR. p pany penea оу 

Miss WILHELMINA MACFARLANE was the first witness called. She 
said she had held tho post of chief operator in the Royal Exchange since 
January, 1897. She had been in the employment of the Telephone Com- 
pany since 1888. For three years prior to January she acted as superin- 
tendent of the Royal Exchange. 

I should like to ask you in the first place as to the complaints of sub- 
scribers who have been told that the persons with whom tbey wished to 
communicate were engaged when in point of fact they were not engaged. 
What have you to say ?—As regards answering “Engaged,” it is some- 
times owing to the subscriber failing to call off, thus preventing one sub- 
scriber from getting another. That isa very frequent cause. It is the 
fact that some subscribers are pretty constantly engaged during the busi- 
ness hours of the day for long periods, An operator would never tell a 
subscriber a number was engaged unless she found it so. She had no 
Interest or inducement to do so ; her interest and inducement were all the 
other way. 

By Mr. URE.—Her duties as chief operator were to see tbat each 
operator was in her appointed place at the appointed time, that the duties 
of tbe operators were done to the best of their abilities, to see that every- 
thing was in proper working order, and that each operator was provided 
with instruments, and that they were punctual as regards attendance. 
There were 111 girl operators under her at the head office. Each operator 
attended to a single call wire. 

WITNESS explained that some of the girl operators go on duty at seven 
o'clock in the morning and leave at four o'clock, with an interval of one 
hour for breakfast. During the time of duty they might have charge of a 
call wire on which there were 50 or 60 subscribers. Some operators came 
on at eight o'clock, and go away at five. They all had an interval for 
dinner. Another set came on at nine o'clock, and waited until six o'clock. 
Others came in at ten o'clock in the morning, remaining until seven o'clock. 
The night work was provided for until 8:30 by some of the girl operators 
who came on later in the day than the others. From 9:30 at night until 
seven o'clock next morning duty was taken by male operators. In addition 
to the interval of an hour for meals, the operators had two intervals of a 
quarter of an hour, the one in the forenoon and the other in the afternoon. 


Do you know that sometimes a subscriber calls off three or four times 
ара gets no answer ?—That may be the case occasionally; it may be 
because the call wire is perhaps out of order at the time. If & subecriber 
omitted to call off, his wire would appareutly be engaged. 

And does an operator not know from the fact that the call-off has not 
been given for half an hour or an hour that it must have been omitted !— 
Yes, but she has no power to disconnect the subscriber until he calls of 
She could ascertain, but she is not permitted to do so. 

The COMMISSIONER: What is the use of tbat regulation? The 
operator is not entitled, although she may be almost certain from the wire 
being engaged so long that a certain subecriber is not speaking, to ascer- 
tain whether a mistake has not been committed by the subscriber !—No, 
she is not allowed to do so, but she may, and she does. If a subscriber 
asks for а certain number several times she communicates with one of my 
instruments, and I order one of my superiotendents to see to it and get 
the subscriber connected. This frequently happens, and I frequently get 
the answer that it was a mistake, they were done with the conversation. 

Mr. URE : Suppose that some hour in the day an operator with a call 
wire on which there are 50 or 60 subscribers gets half a dozen of them 
asking for а number, is it not your experience that she sometimes answers 
engaged in order to escape from her embarrassment !—No, that has never 
come under my notice. 

Mr. SALVESEN : If the plugs come out of the jacks either by being 
knocked out by mistake or in any other way a conversation would be cut 
off ?— Yes ; but that seldom or never happens. 

So that if conversations are cut off in the middle it can only be by the 
operator wilfully and carelessly withdrawing the plug! No operator would 
do such a thing. It never occurs во far as I am aware. 

Miss JEAN B. FILSHILL, examined by Mr. John Wilson, stated that 
she was superintendent for outside exchanges. She had held that position 
since December last. 

In a'l your experience, and as the result of all your inquiries, have you 
ever found a single case of one of the operators having represented that а 
number was engaged when there was no justification for her saying so !— 
I have not. 

By Mr. SALVESEN—Operators were engaged when about 16 years of 
age. The average age was 18 or 19 years. There were frequent changes 
in the staff. There had been a good deal of promotion within the past two 

ears. 

ROBERT GALLACHER, who had been fitter for two years and 
inspector for four and a-half years, and was now telephone inspector in the 
employment of the National Telephone Company, gave evidence showing 
that the cause of much of the indistinctness of hearing was caused by the 
subscribers abusing the instruments, and putting them out of order by 
external vioience. The usual fault which he found when an instrument 
was out of order was that it had been put out of order through the 
subscriber poking pencils into them. It was very often the case that 
he found complaints groundless. When he found that an instrument hed 
been maltreated he pointed it out to the subscriber at the time, but in 
many cases he would not answer. There was a very bad case of maltrest- 
ment at the Clyde Trust, which he reported to the manager. -: 

Mr. WILLIAM EDWARD L. GAINE, the general manager and solicitor 
of the National Telephone Company was examined. He gave a history of 
the introduction of telephony into this country. Upon the completion of 
the agreement with the Government and the transference to them of the 
trunk wires the National Company opened negotiations with towns 
throughout the kingdom for the purpose of getting their consent in 
terms of Section 5 of the Telegraph Act, 1892, with the view of 
reconstructing the system of the Company underground on the twin 
wire or metallic principle in place of the overhead existing wire. 
As the result of these negotiations agreements had bcen made with 
a large number of cities and towns. These agreements varied materially 
in the conditions imposed upon the Company. The agreement with the 
Liverpool Corporation was the most onerous one against the Company. 
In London the Company had expended £300,000 on the overhead system, 
and now they would have to tear it all down, and incur nearly the same 
cost in placing it underground. It waa obvious that to make the system 
as complete as it could be an underground metallic system was requ 
The development of the science of telephony within the last few years 
made the underground system possible as an efficient system. Witness 
then read the correspondence which he had with the Corporation of 
Glasgow, in which their co-operation had been asked to put the wires 
underground. The final answer to the request had been received on Feb- 
ruary 25, 1897, when the Clerk of Police wrote :—* I have now to inform 
you that after careful consideration the Corporation Police Department 
have resolved that the request of the National Telephone Company for 
wayleave to put down underground wires in the streets be refused. 
the consent of the Corporation been given, the Company would have A 
once proceeded with the work, or provided the money for an undergrou" 
metallic system. There had been a very large increase of telephone #0 
scribers in Glasgow in comparison with other large towns, notwithstanding 
alleged inefficiency. Under the agreement with the Post Office, the Com- 
pany's tenure was limited to December 31, 1911. The Company had n° 
right, statutory or contractual, to demand anything from the Governmen 
at that date. It was well known that labour, rent, rates and taxes in Unis 
country were much higher proportionately than in a great шапу of t ў 
countries іп Europe, with which the system here had been во frequently ая 
pared. Seventy per cent. of the cost of carrying on the business was 
labour. The statistics he had put in, and the enormous use that was being 
made of the service, showed that the Glasgow service was not inefficient. 
it was suggested whether or not the Company could make it a mu d 
better service, he said yes, and that had been the object and wish 82 
intention of the Company for a long time. When the trunk wire из 
ment was signed in 1896, with his consent 35 of the most skilled ope" Н 
in the Royal Exchange, Glasgow, were transferred to the Post Office. 
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was bound to say that there had been some difficulty in filling their places, 
and the transfer had had a serious effect on the local service. The number 
of subscribers on a call- wire was regulated from time to time by the switch- 
room inspectors, of whom there were a large number on duty.  Criticising 
Mr. Bennett's estimate for a telephone service for Glasgow, he said it was 
somewhat difficult for him to understand how he, with a staff of 44, would 
be able to do what they were told the Telephone Company did badly with 
a staff of 89. No provision was made in the estimate for an outside or line 
staff. With regard to operators, in Glasgow the number of subscribers 
assigned to an operator was fewer than in any other place he knew. The 
number in Stockholm was 64, while in Glasgow the average was 48:50, 
Mr. URE : When you are told that out of 4,183 persons who were con- 
sulted on the subject by circular, 2,869 returned answers stating that they 
did not consider that it was efficient, while 146 did not express dissatisfac- 
tion, do you still say that the service in Glasgow is efficient relatively ?— 
Ves, І до. If you send out a letter to subscribers who enjoy any public 
service, nine out of ten of them will tell you that they are not satisfied. 
Suppose that the Corporation refuse the Compeny leave to go beneath 
the streets of Glasgow, will your Company then set about the construction 
of a metallic circuit system overhead ?—I can’t say yes or no. If we were 
to do it overhead, I am certain it is only throwing away money, because it 
would all have to be torn down in a very short time and put underground, 
and I think it will be for the Board of Directors of the Company to consider 
Whether in such an event Parliament ought not to determine the question. 
The inquiry was then adjourned. 


NiNTH Day.—THURSDAY, OCTOBER 7. 


The case for the National Telephone Company was continued, and Mr. 
W. E. L. GAINE, the general manager of the National Telephone Com- 
pany, was further cross-examined by Mr. Ure. Witness said that the 
average number of faults in Glasgow in one year was 3'02, which gave 
19,650 out of 12,000,000 messages. 

Now that your attention has been drawn to the condition of the system 
in Glasgow, do you still say you are going to make no effort whatever to 
improve the service in Glasgow if you are refused access to the streets to 
lay а twin-wire underground system ! —I don't вау so. 

Dr. JOHN HOPKINSON wasthe next witness. Replying to Mr. Asher, 
he stated that he had had large experience of electric matters He had 
examined the Glasgow telephone system. "There were certain defecta 
inherent in, and inseparable from, such a system. As an overhead system, 
so far as efficiency was concerned, the present system was exceedingly well 
constructed, and the disturbances were not greater than those he should 
expect to find upon any overhead system with a single wire on a very large 
scale, such as they had in Glasgow. In his opinion, the proper cure for 
the defects at present incident to the Glasgow system was metallic return 
and the wires laid underground. 

Mr. W. E. LANGDON, with 40 years’ experience of telegraphy, 
corroborated Dr. Hopkinson’s evidence. 

Mr. D. SINCLAIR, engineer-in-chief to the National Telephone 
Company, replying to Mr. Asher, stated that he had had experience of the 
telephone both at home and in Japan Improvements had been made in 
the service in Glasgow from time to time. 

As the result of your experience, what is the best kind of system for a 
telephone system !—So far as the outside portion of it is concerned, I don't 
think there is really any but one opinion among all people who have to 
deal with this question, and that is that the best system is a complete 
metallic circuit with the wires laid underground in lead-covered cables, 
and placed in conduits under the streets. That would largely tend to do 
away with the faults complained of. The constant shiftiog of wires 
tbrough the withdrawal of way-leaves would also be done away with. 

The COMMISSIONER: Your general criticism on Mr. Bennett's plan 
is that it is drawn on а fancy idea, and would not suit for the number of 
subscribers who are on the exchange at present! His scheme would not 
work at all There is not enough cable provided. 

The Court adjourned. 


Tenta Day.—FRIDAY, OCTOBER 8TH. 


Mr. D. SINCLAIR was cross-examined by Mr. SALVESEN. He said 
that, given a five-pound rate, it was likely that there would be more sub- 
scribers in outlying districts, such as Laugside and Partick, than the 
Company had on their list at present. 

Lord OVERTOUN, replying to Mr. Asher, said that he had to use the 
telephone in connection with his business for 15 or 18 years. He found 
the telephone а great convenience in the conduct of his business. In com- 
municating with subscribers he expected to find them engaged. He had 
found men engaged for a longer time than he thought was warranted. 
He attributed this to two things—partly to carelessness on the part of the 
subscriber and partly to the carelessness of the operator. 

Do you see any reason why the Corporation should not give the Tele- 
phone Company means of going underground ?-—I see nothing to prevent it. 

Are you in favour of the Corporation securing the telephone business 
themselves ? — Certainly not. 

Mr. URE : You have disclaimed the description of the telephone system 
ав а nuisance Might it be described as expensive and unsatisfactory ?— 
I believe in many respecte that is во. 

Do you consider the charge made by the Company is reasonable 1—No. 
Naturally one wants to get telephonic communication as cheaply as possi- 
ble, especially when you know that elsewhere rates are lower. 

The COMMISSIONER : You have said that you are not in favour of 
the municipality getting a licence. Will you tell us why ?—Well, first, it 
would aggravate the present evil. With all deference, I think the Corpora- 
tion have plenty on band already without undertakiog the telephone 
service. In the next place, it seems to me that the objections to lifting 
the streets does not come to very much after all, because I believe the 
Telephone Company, in their suggestions and proposals, state that they are 
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willing to leave the matter in the hands of the municipality. Then I 
question very much whether tbe proposal to give the service for £5, which 
has tempted many people to give their support to the municipality getting 
а licence, is well founded. Stockholm has been instanced ad nauseam, but 
it must be remembered that it is isolated, and is not connected with a net- 
work of wires all over the country as is the case here, 

Mr. PAUL ROTTENBERG, senior partner of Messrs. Leisler, Bock and 
Co., and Chairman of the Chamber of Commerce, replying to Mr. Scott 
Dickson, said he had bad extensive experience of the telephone in this 
country and on the Continent. 

What do you say of the Glasgow service as compared with the expe- 
rience you have had in other places ?—I have found Glasgow better than 
any continental place in which I have used the telephone. 

What is your experience of the telephone service?*—It is not so good 
that it might not be better, and it is not 80 bad that it might not be worse. 

Mr. JOHN YUILE, a-sistant- manager of the Evening Citizen, deponed 
that the Citizen had subscribed to the telephone since the introduction of 
the system. The service had been found fairly satisfactory. 

Mr. ARCHIBALD COLVILLE, in reply to Mr. Scott Dickson, said he 
was a member of the firm of David Colville and Sons, Motherwell. They 
had been subscribers to the Telephone Company for 12 years. They had three 
instruments in Glasgow and four in Motherwell. They paid £180 a year. 
On the whole, he considered that the Telephone Company had attended to 
their wants fairly well. He wished that the system should be in the hands 
of the Government, and not in the hands of the Corporation, as it would 
cause delay in getting inter-communication. He was quite satisfied that 
they got value for their money, and feared that a cheaper service might 
not be quite so good as the present one. If the Glasgow Corporation came 
out to Motherwell then he would be satisfied. 

Mr. DAVID ANDERSON, managing clerk to James Gardner, Glasgow, 
and George Gibson and Co., Glasgow, examined by Mr. Balfour, said these 
two firms had telephones from the National Company. He had used the 
telephone for over 15 years, almost constantly. Taking everything into 
account, he thought the service was very satisfactory, He found the call 
wire an improvement on the old system. Connection was got more readily, 
and a conversation was less liable to interruption. He made e use of 
the trunk wires to London and intermediate places. Including rentals, the 
cost was £240 a-year, and he believed the firms got full value for their 
money. He had experience of the twin wire ; it was rather better than 
the single wire. He saw no reason why the Corporation should not give 
the Company the right to place the wires underground. 

By Mr. URE: We have had complaints to make against the Company. 
They are too numerous to specify. 

By the COMMISSIONER: Though I have made frequent complaints, I 
don’t think the service inefficient. We complained perhaps once in three 
weeks. 

Mr. ANDREW JACKSON, Kirkpatrick, deponed that his firm carried on 
business at Glasgow, Newcastle and London. They had two telephones in 
the Glasgow office, he had one to bis house, and he had one in each of the 
other places. The service was very fair. He believed it would be improved 
if the wires were put underground, and he was in favour of the Corpora- 
tion giving the Company facilities to lay their wires underground. He 
objected to the Corporation starting a competing syrtem. He believed he 
got value for his money ; in fact, be could not do without the telephone. 

Mr. GEORGE CLUNAS, manager of the Kinning Park Co-operative 
Society, deponed that the Society had one exchange telephone and 38 
private wires. He regarded the service as efficient, though everything 
could be improved. 

Mr. ALEXANDER WATT, shipping superintendent for Archibald 
Russell, coalmaster, deponed that the firm were large users of the tele- 
phone. They found the service efficient. 

Mr. GEORGE PATE, commi-sion salesman to the Carron Coal Company, 
deponed that the Company had two exchange wires and one private wire. 
They found the service efficient. 

Mr. HENRY AITKEN, managing director of the Cadzow Coal Com- 
рапу, with an office in Bothwell-street, Glasgow, replying to Mr. Wilson, 
said that he had found the telephone service reasonably efficient. 

Mr. HENRY A. MAVOR stated that he had had experience of the 
telephone in Berlin, Stockholm, Vienna, St. Petersburg and several other 
important cities on the Continent, as well as in New York, Washington, 
Boston, Chicago and other American cities, and in mavy English towns. 
He considered, in view of his experience, that the telephone service in 
Glasgow was а good and efficient service. Any defects that existed would 
be remedied if the present overhead aystem was displaced by an under- 
ground metallic circuit. He preferred the call system. As to the intro- 
duction of а competing system, he believed that a business of this nature 
was better carried on by one body, and was more likely to give satisfaction. 

Mr. HERBERT LAWS WEBB deposed, iu reply to Mr. Asher, that he was 
assistant, general manager of the New York Telephone Compeny and was 
familiar with the operation of theirsystem. The metallic-circuit system was 
in operation throughout New York. The wires were laid under the carriage 
ways in conduits, Не did not know a aingle case in which the streets had 
had to be opened up for repairs. The work was done through manholes, 
He had seen Mr. Bennett's estimate for putting in for Glasgow a municipal 
exchange. A system with only a margin of 20 per cent. would be prac- 
tically impossible. 

Mr. ASHER: If it were contemplated to have a scheme which would 
provide for 20,000 subscribers is Mr. Bennett's estimate drawn in the 
proper way! — Not at all. It should be done by laying out a general plan 
for telephoning the city to the ultimate number of 25,000 subscribers, and 
this estimated plan does not approach that in the least. Mr. Bennett 
estimates the cost of a subscribers’ line in Glasgow at £6. 10s. 5d. on an 
average. Witness said he had himself calculated the cost of lines to some 
outlying subecribers. | 

What do you think of the number of junction wires on the supposition 
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that the outlying districts would take a very full service and on the suppo- 
sition of a £5 rate 1—1 should expect, and experience has proved that under 
those conditions you do get, a very large traffic from the outlying subscribers, 
and consequently they would make a very heavy demand on the junction 
lines, which are very expensive. The junction lines, if I recollect rightly, 
cost £69 a-piece, and you might have to occupy one of those junction lines 
with the traffic of two or three subscribers, and that would render these 
subscribers extremely unprofitable. A £5 rate would offer to those out- 
lying subscribers a very great bargain. Witness found no allowance in 
Mr. Bennett’s estimate for maintenance charges, except what was called 
“repairs aud shifts.” It was put at £2,000, which was to look after some 
£80,000 worth of plant. That was a percentage of 3 per cent., which, 
according to his experience, was not а sufficient percentage by a great 
deal. The proportion of staff allowed for was one for 22 subscribers, 
In New York the average was one for every 12. In Christiania it 
was one for every 15, but it was a village in comparison with Glasgow. 
Mr. Bennett had made no allowance for depreciation of plant. The only 
thing which could be taken as applying to that would be the wages of the 
inspectors. There was no estimate for reconstruction or to meet excessive 
damage, which wasa great point. In the switchboard estimate, so far as I 
can gather from the tender for it, which is a simple blue print, apparently 
an invoice, there were several omissions. To be a practical estimate, Mr. 
Bennett's estimate would require the additions which he had explained in 
his evidence. А very broad statement had been made by Mr. Crompton 
about damage from electric traction. Witness had had experience of this 
in the United States, but they did not experience any difficulty from this 
except from electrolysis, and it was this which damaged the leaden cover- 
ing of cables, a kind of damage which was also suffered by gas and water 
pipes and electric light cables. 

By Mr. SALVESEN : He did not think it would be very difficult to 
prepare a proper estimate, allowing for the same mileage as was at present 
served. He did not attempt to put a figure on any of the items which he 
said Mr. Bennett underestimated. 

By Mr. ASHER: We have about 62 subscribers to every opera'or in 
New York. 

By the COMMISSIONER: The charges iu New York vary. There is à 
minimum rate of $90, or about £18, a-year, which gives the subscriber the 
right to send 600 outward messages. 

Mr. JAMES STAATS FORBES, examined by Mr. Asher, deponed 
that he was president of the National Telephone Com pany. He claimed to 
have great experience in electrical matters, and large acquaintance with 
inventors, engineers, and electricians. Witness then proceeded to make a 
statement with regard to the working of the Mutual Telephone Company 
from February, 1891, to October, 1894. This statement, he said, showed 
that the estimate upon which the Company was floated was that every- 
thing that science could do should be done to provide a perfect telephone 
system in Manchester, Liverpool, or anywhere else. The estimate was 
framed on 3,000 connections, 2,500 exchange subscribers, and 500 private 
wires. But the estimate was based on a fallacy which was every day about, 
and which required to be exploded, namely, that a rate of £14 or £16 
per wire, which was per subscriber, was the price to be taken in conduct- 
ing their financial arrangements on the theory that these 3,000 wires from 
the first day of the opening of the installation would be a money-earniog 
machine. Instead of these lines all coming into operation, up till 1894 
they had only brought 1,724 into the position of earning anything. Before 
these 5,000 wires could have been brought into operation further expendi- 
ture would have been necessary. The moment they approached 70 or 80 
per cent. occupation of the power of the machines and switchboards they 
must prepare for tbe erection of apparatus for another 3,000. It took a 
very long time for the second machine to make much progress in the way 
of earning revenue. That 75 or 80 per cent. of the capacity of the plant 
could be in profitable occupation by subscribers was an entire fallacy. 
Many of the difficulties of telephone directora was the unascertained perils 
of the business Estimates were made cn the theory that the state 
of telephonic science at a particular moment was to be perpetual. 
But they found that long before a reasonable length of time the 
machinery erected for that period was exhausted, and the stuff was 
not worth anything—it had to be pulled down and replaced. He thought 
that 15 per cent. on the amount of capital expended on machinery and 
appliances was а reasonable annual sum to keep the material up to date 
for the period of its existence. Sinking fund or redemption fund must 
also be considered. In the Government inquiry in 1892 Mr. Lamb estimated 
the value of the National Telephone Company's property at £1,000,000, 
while they had expended on it £2,500,000. Well, taking Mr. Lamb's 
estimate, they would have to provide as a sinking fund for £1.500,000 on 
that capital. Three per cent. seemed to be a moderate rate at which to 
accumulate a sinking fund. The Mutual Company had never been in a 
position to pay a dividend. The statement was not even an approxi- 
mation to the truth. The plant of the Mutual Company was in such a 
depreciated state on account of the want of original quality that 
when the National Telephone Company came to the rescue of the 
Mutual Company they took it out, and it realised almost nothing. 
The estimate made by Mr. Bennett in the present case was supported by 
a reference to the experience of the Mutual in Manchester. I do not wish 
to say а single word in derogation of Mr. Bennett's capacity or integrity, 
but when you enter upon a thing on a speculative scientific theory, and 
have proved it in practice over a term of ycars— which has ended in collapse 
and failure to make any profit—it does seem odd to repeat in a prospectus 
the same terme, fallacies and inducements as in the original prospectus. 
Mr. Bennett was employed by the London County Council to report upon 
an estimate prepared for the erection of & new telephone system iu 
London. Mr. Newlanda, who was associated with Mr. Bennett, and 
who was a less hazardous and more prudent man, added 25 per cent. to 
the estimate for contingencies, which differed from 10 per cent. When the 
esti ate was submitted to a still more eminent man, Sir Wm. Binnie, he 
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put on another £42,000. With regard to the Stockholm system, the 
figures submitted showed that the Company was obtaining a small return 
on the capital invested—not more than £5. 15s. 10d. per cent. The Com- 
pany had of borrowed money £97,000 and £123,000 of sinking, which 
ought to bave been set aside and invested in other securities, but which 
was laid out on plant, and the capital subscribed and paid up was only 
£50,000. In this country companies were not allowed to have more money 
on loan than one-half of the capital subscribed and paid up by the share- 
holders. If they were to induct from these figures that they could do 
business on the same principle as was done in Sweden they would get into 
a great hole. A company of this kind was subject to many contingencies, 
He characterised the finance of the Swedish company as a hazardous 
system of finance, which no reputable company in this country, much leas 
a corporation, could enter upon at all. No balance-sheet of the sort would 
be allowed to pass muster by any first-class auditor. 

Mr. SALVESEN : You will exhaust every resource in your power to get 


underground before you think of putting up wires overhead 1 — Certainly. 


Mr. ASHER said this concluded the evidence ; and the Commissioner 
said he would hear the addresses of counsel on Saturday. 
The Court adjourned. 


ELEVENTH Day.—SaTORDAY, OCTOBER OTH. 


The evidence having been completed on the previous day, the addresses 
of counsel were heard on Saturday. ` 

Mr. URE, who first addressed the Court, said that the area of the 
inquiry was limited to the cost and efficiency of the service, and he felt 
that if the Court came to a decision on one question it would be easy to 
solve the other. He could scarcely conceive that anyone who had given 
attention to the very large volume of evidence adduced could have any 
other opinion than that the telephone service in Gla: gow during the whole 
period of the Company's existence had been deplurably bad. He had 
examined 55 gentlemen drawn from varied and different classes, some 
of whom spoke on behalf of associations, all of whom were unanimous 
in condemning the service. It might be said that 35 was a small 
proportion out of 4,000 subscribers, and the Company might argue 
that that small proportion formed a mere handful of crotcheteers 
and that if the whole body of subscribers were appealed to there 
would be universal approval of the service. That answer might have 
been made, but he contended that the Telephone Company was precluded 
from making it for three reasons-—first, because early in the proceedings 
there had been a cessation of cross-examination, thereby showing that the 
Company regarded the witnesses as typical men ; and, in the second 
place, the Company was not entitled to make that answer because 
the evidence of those thirty-five gentlemen was fortified by a series of 
correspondences, twenty-two in number, which showed that the Company 
had absolutely no answer to make to those complaints. He challenged 
contradiction when he asserted that in not a single instance had the 
Company been able to show that the complaints were ill-founded. 
His third answer was the seven volumes of schedules which had been 
available to the Company for eight days for inspection, recording, in 
writing, the opinion of the subscribers with regard to the system. It was 
not the case that if they issued circulars and schedules to a large body of 
people asking for complaints they would readily get answers to their 
request. There was only опе form of circular which would receive a ready 
and widespread response, and that was a circular to the effect that he who 
answered would receive something to his advantage. In response to 4,183 
circulars which were sent out 2,846 answers were returned, a unique 
record in the matter of circularising. Out of the 2,846 persons 
approached 2,700 expressed dissatisfaction with the service, and a miserable 
minority of 146 expressed no dissatisfaction. They did not, however, 
express satisfaction ; they were merely neutral. If he proceeded to 
specula'e on the opinion of the remaining 1,537 who did not reply, 
and to apportion them in the same proportion as the answers which had 
been received, he would add to the 2,700 dissatisfied subscribers no fewer 
than 900, so that out of the 4,000 there would be upwards of 5,500 persons 
dissatisfied with the Company's service. It was a solid body of opinion 
again-t which the Company had absolutely nothing to adduce. It could 
not be met by simply folding their hands and closing their eyes, and assum- 
ing an attitude of self-complacent satisfaction and saying: All is for the 
beat ; and after all, with the means at our command, this is the very best 
thing we can do for the subscribers.” The Company met the case by 
puttiog into the witness-box their general manager, who had no per- 
sonal experience whatever of the complaiuts made by Glasgow, and he 
was made the head and front of their defence. His attitude was that 
the service was an efficient and good service, and that in every respect 
it could not be made better except by substituting a metallic under- 
ground circuit for the overhead wire system. He could only draw one 
inference from their reticence, and it was that Glasgow bore a most unfor- 
tunate comparison with any of the other towns served by the National 
Telephone Company. The president knew in 1895 that Glasgow was 
frantic if its complaints, and enjoyed the unenviable notoriety of being 
at the top of the list in regard to the number of faults, and in 1897 he 
had to admit that it still occupied that place, yet be kept the Court for 
one stricken hour on the previous day whilst he gave forth sententious 
platitudes about the perils and risks which any Corporation would run 
which had the audacity to try and break down the sphere of iufluence 
which surrounded the Company, aud he gave not a single word of infor- 
mation on the question whieh must necessarily have occupied the Board of 
Directors’ most anxious and careful consideration. If the Company had 
had any answer to the subscribers' complaints they had the means of 
affording a complete defence in their hands at the present moment if they 
had chosen to make forthcoming the information which they had 
in their hands, Again, he said that there was only one inference 
to be drawn from their reticence, and that was that they had 
absulutely no good answer to give to the complaints which had been made. 
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The answer that the metallic system would aet up а new telephonic world 
in Glasgow was not a good answer, except to the most limited possible 
extent. One part of the complaints might probably be met by the sub- 
stitution of а metallic underground system. His case there depended 
largely on the evidence afforded by the Company themselves. Their 
officials had declared on oath in the inquiries before the Joint Committee 
that a single overhead-wire system afforded a satisfactory, commercially 
useful, cheap, and effective telephonic system. He did not know that it 
was either his own duty or that of the Commissioner to suggest a remedy 
for the inefficiency of the present service. If he were to do во, however, 
among other things he would suggest the employment of more operators, 
the strengthening of the superintending department, а careful overhauling 
of all their wires and instruments, and they would require to take effective 
measures to obviate the effect of the sphere of influence of the electric 
eurrents in the North British tunnel. In conclusion, he asked the Com- 
missioner to find that the service during the whole existence of the 
Company had been absolutely inefficient. 

Mr. SALVESEN, who next addressed the Court, said that in addition 
to directly appearing on behalf of the Corporation of Glasgow, he claimed 
also to represent the Town Council of every burgh within the Glasgow 
area. He asked the Commissioner to note what an enormous body of 
public opinion was expressed by the popular representatives of the people 
in the area in question. In the Corporation of Glasgow, which was com- 
posed of 77 business men, there had been no dissentient voice in regard 
to the claim of the Corporation to have a licence in competition 
with the National Telephone Company. He took it that it was the 
duty of the Commissioner to advise the Government Department 
which had ordered the inquiry that the application on the part 
of Glasgow was reasonable and proper, and ought to be granted. 
The inquiry, while it had immense local interest, had al-o an Imperial 
interest. He submitted that to return an affirmative answer to the ques- 
tion whether the service was efficient on the evidence which had been led 
was abeolutely impossible. Take the evidence of the Company’s witnesses, 
They condemned the system, and in each case the reason why they were 
brought forward was not to praise the system but to condemn the proposal 
of the Corporation of Glasgow. There was a certain body of public opinion 
in Glasgow which was against the municipalisation of large enterprises. 
Mr. Paul Rottenberg was the exponent of the views which that body of 
opinion represented. But these people were against the Corporation taking 
over the telephone service on the most general grounds, and without know- 
ingin the least what the alternative would be if the Corporation did not come 
in. The position which the Company took up was a very peculiar one. They 
said : ‘‘ We admit the service is not good, but we can't help it. The only 
remedy for the evils of the Glasgow system is the substitution of an 
underground metallic circuit." They further admitted that an overhead 
metallic circuit system would remove the evils to a large extent. But 
they said: We are not going to spend money on a thing which is more 
expensive than the underground metallic circuit to have in a few years to 
take it down again." "They said it would cost too much money, and that 
they were not going to cure the thing just now at the risk of having to 
have a second constructional undertaking. But the history of the Com- 
pany showed that it had disregarded in the moet shameful way the legiti- 
mate wants of the Glasgow subscribers. They had done absolutely 
nothing to deserve the public confidence 
the evils which were attendant to a certain extent on the single-wire 
system. Knowing, in 1893, that the Corporation were applying 
for a licence they did not stir a finger. The evils had beeu increasing, 
and they had had ample warning that in a sbort time the system would be 
useless unless means were taken to convert it into a metallic circuit. 
Apparently the Company seemed to have some control or influence over 
the Government department, which was charged with the duty of granting 
а licence, because during the three years which elapsed since the Cor- 
poration applied for a liceuce the Company did not think it worth their 
while to expend any more money to improve their system than they had 
expended in the past. They were deliberately abstaining from doing any- 
thing, in the hope that by making themselves appear helpless they may 
the more strongly appeal to the Corporation for a privilege which they 
knew it was in their discretion to refuse. Regarding the estimate by Mr. 
Bennett for the supply of a new system in Glasgow, he thought that the 
proper criticism to it would have been for the Telephone Company to have 
prepared a counter estimate, but they had absolutely refused to do any- 
thing of the sort or to furnish the Court with any ide as to the cost 
although they had all the necessary material at theircommand. Obviously, 
now was the time for а licence to be granted if it was to be granted at all, 
because everyone admitted that the system must be reconstructed. The 
refusal of the Corporation to allow the Company to use the streets was a 
matter which, no doubt, the Commissioner would consider and report upon. 
He pointed out that to grant the permiesion would be to share the control 
of the streets with the Company. 

The COMMISSIONER: I have not made up my mind on the subject, 
but as at present advised I think that is a trivial objection. 

Mr. SALVESEN replied that they had here, however, a company which 
threatened that if it could not get the Corporation to give the use of the 
streets they might have to go to Parliament to compel them todo so. That 
was the character of the company with which the Corporation had to deal, 
and from which they did not anticipate much consideration if once they 
got what they desired. Once they got the use of the streets they were 
there to stay. They could not be got rid of, and they could not be con- 
trolled. Their position'as licencees of the Postmaster-General was abso- 
lutely unique. There was no other monopoly like it in the United Kingdom. 

The COMMISSIONER asked if the Corporation made an alternative 
application for a licencefor the municipalareaasapart from the extended area. 

Mr. SALVESEN replied that the position was that if the Postmaster- 
General offered a licence for the limited area in place of one for the extended 
area they might consider that question, | 


їп the way of removing 


The COMMISSIONER said that he must report on the application for 
the extended area. "The case was not like that of supplying gas or water, 
which were the necessaries of life. 

Mr. SALVESEN argued that what had been granted to a private com- 
pany might fairly be granted to a Corporation. 

The COMMISSIONER asked if he thought the Corporation would be 
able to carry on such a business as that without getting an Act of 
Parliament. 

Mr. SALVESEN replied that he thought they could if they got the 
licence. 

Mr. ASHER said that speaking on the point as to whether the telephone 
service was efficient or not in Glasgow, he said his learned friends had 
treated that question as if it had been whether the telephone service as it 
existed at present waa perfect. It had been thoroughly proved that the ser- 
vice in Glasgow was а good and an effi-ient one, but it was never suggested 
that the telephone system was perfect. It was the only electric service, of 
which he knew, of which two-thirds of the operations connected with it were 
carried on by the general publie, who in the very nature of things were un- 
skilled operators, while the remaining third was conducted by persons who 
must be regarded as experts. It was lluman to make mistakes, and in consider- 
ing whether the service was efficient or not they must have regard to the 
idiosyncrasies of individual subscribers, and also to the fact of how many 
of theae thought the system ought to be perfect. He was bound to say 
that he thought it was not unreasonable that they should have had a little 
more information about the origin of the movement against the Telephone 
Company. This hostile movement against the telephone system in Glasgow 
was the most shaky, the most peculiar method that one could meet in one's 
experience. What was the attitude of the Corporation in associating itself 
with those complaints? It was most uv precedented, most extraordinary. 
They had the Corporation paying £1,500 or £1,600 a year to the Telephone 
Company, but where was à member of the Corporation or an official of the 
Corporation to say that the service of these telephones was inefficient ? 
Where was the Lord Provost? Where was the representative of the Lord 
Provost? A great deal had been made about the number of faults in 
Glasgow being more than in other places. Even so, the number was 
infinitesimally small, and perhaps might be referable to the idiosyncrasies 
of the people of Glasgow. They had had it proved that some subscribers 
spent their spare time hammering the transmitter, while others spent 
theirs in digging with a pencil at the receiver. His learned friend had 
taken an extraordinary course. The Commissioner was told to shut his 
eyes to everything except Stockholm. But Stockholm was not the whole 
world. It was not even Europe. If the witnesses could have said that the 
Company were making the people of Scotland and England pay more than 
the people of other countries their position might have been different. 
But it was found that in the various countries generally where the tele- 
phone was in tbe hands of the State that the rates charged were in some 
cases the same, in others higher, and in others again lower. Did that not, 
he asked, show the reasonableness of the Telephone Company's charge? 
On what basis were the Corporation proposing to supply telephony at а 
lower rate than had been done before. Could they point to experience 
elsewhere as supporting them?! They seem to be entirely pinning their 
faith on Mr. Bennett and his estimate, who said they could do so ata 
profit. The only instances put forward were Dundee and the Mutual 
Company of Manchester. It would astonish him if with the known public . 
facts in connection with the history of the Mutual the Corporation of 
Glasgow could for a moment regard that эв a suitable foundation for Glas- 
gow to proceed upon. "The fact of the matter was the Mutual was one of 
the companies which was made to sell. The idea had got abroad that any 
independent company would be extinguished by the National Telephone 
Company, and the Government took notice of the matter in а Treasury 
minute. Mr. Beunett replied that his Company was before that. But 
that was hia (Mr. Asher's) point. The C: mpany was sold in 1892, and the 
Treasury minute came shortly after that. Having criticised tbe financial 
arrangements of the Stockholm Company, he said that in consideriog the 
rates there they had to take into account the charges forinter-communication 
which would also bave to be paid in Glasgow, and then in Stockholm there 
was no royalty. They were told that there was a probability of another 
Mutual being set agoing in Manchester under the same auspices. Had the 
Corporation considered what they were doing in going on an estimate such 
as that of Mr. Bennett's? That gentleman had said he would provide а 
scheme for £97,000, but he said that he would aim ultimately at 20,060 
subscribera. Bailie Alexander contemplated the expenditure of £100,000 
to £120,000, but 20,000 subscribers could not be provided for for less than 
£500,000. In concluding, Mr. Asher said that in the event of the points 
on which he had touched not being answered in his favour, the question 
would arise to what was the inefficiency of the present service due. It 
seemed impossible, after the evidence which had been led, not to come to 
the conclusion that it was due to the fact that the Corporation had refused 
to allow the underground metallic circuit to be laid. 

The Court afterwards rose, and the inquiry terminated. 
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CORRESPONDENCE. 


— 
WIRELESS TELEGRAPHY. 
TO THE EDITORS OF THE ELECTRICIAN. 

Sms: I think it desirable to say a few words with reference 
to a claim which is now being extensively made on behalf of 
Signor Marconi—I mean the claim to the discovery of the 
use of a wire connected with one pole. of an instrument (sup- 
pose a Branly tube), which is employed for receiving impulses 
from a Hertz oscillator. 

I need not refer in detail to the nature of my impulsion 
cells, which I discovered about the end of 1887, and which I 
have from time to time described in The Electrician and other 
journals. Suffice it to say that I always had a wire attached 
at one end to one pole of an impulsion cell, the other end 
being free and movable to any part of space through which 
Hertz oscillations were travelling. One function at least of 
this wire was to collect the Hertz impulses and lead them to 
the cell, which was thus changed from an insensitive to a 
sensitive state. Sometimes the wire was about 20ft. long, 
sometimes much shorter; and it is explicitly referred to in 
my Paper, published in the March number of the Philosophical 
Magazine for 1891 in the following words: “ Impulsion cells 
differ much from each other in the readiness with which they 
undergo the change from one state to the opposite; but the 
most obstinate can be thrown from the insensitive into the 
sensitive state by leading a wire connected with either pole into 
the vicinity of a Hertz or a Voss machine," 

I have often used such a wire also in connection with a 
Branly tube, which is the form of receiver adopted by Signor 
Marconi. 

The difficulty, however, of claiming credit for any such 
device is obvious from many points of view. Thus, every 
receiver is connected with some indicating machine (galvano- 
meter, &c.) by wires; these wires are unquestionably collectors 
of the incident Hertz impulses; they may be long, short, 
straight, or coiled. Is Signor Marconi to prescribe to us their 
length or their shape? Similarly, the arms of the Hertz 
oscillator may be of any lengths, straight, coiled, or furnished 
with capacity plates. Can anyone prescribe to us exact lengths, 
shapes, positions? If I choose to put an Impulsion cell or a 
Branly tube at the top of the house, and connect it with an 
electrometer or a galvanometer at the bottom, may I not use a 
wire 100ft. long for the purpose? Surely I may; and all 
such leading wires are collectors of the Hertz impulses. The 
claim to the sole use of a wire connected with either the 
receiver or the oscillator is so absurd that it is almost impos- 
sible to state it with gravity.--Yours, &c., 

Grorce M. Мімсніх. 

R.I.E. College, Cooper's Hill. 


TO THE EDITORS OF THE ELECTRICIAN, 


Sms: When the so-called Marconi system was first brought 
to the notice of the public in this country, by the kindly and 
disinterested support of government officials acting for the 
public good, I, together with many others who are interested 
in telegraphic and electrical enterprise generally, looked for- 
ward to a more rapid development of this wireless mode of 
signalling than has, so far as I can see, taken place. We all 
have read in full, in non-technical journals, of the numerous 
successful experiments that have taken place at the 
General Post Office, on Salisbury Plain, across the Bristol 
Channel, and later still, at Dover. Now I am getting 
rather impatient. I want to know what is the outcome of 
all these successful experiments, and the reason of the secrecy 
observed. Are they merely for the edification of government 
officials, newspaper correspondents and a few financially- 
interested city scientists, or are the public going to 
reap any light or benefit from them? The Marconi 
system appears now to be on its trial, but why all this 
secrecy ? Two places, viz., Sark and Guernsey, have 
been publicly mentioned as places eminently suited for this 
system to be established between them. Now, why has 
not something practical been done in the matter? At the 
least, the ordinary electrical world ought to have some definite 


information, because there are other and prior experi- 
mentalists in the field who are held back, as it were, from 
further investigation and work in this direction by the 
vaguely-reported successes of Marconi's system. Now, are 
they successes? Has this great departure in telegraphing 
been practically accomplished ? If so, then all further ех. 
perimentation on the part of others and prior workers in this 
direction are useless, 

What we want to know is the truth about all these ques- 
tionable successes. I say questionable, because this delay, 
this hanging fire, as regards practical results, raises in my 
mind certain doubts which in common probably with others 
I should like to have dispelled. 

Wherein are the present difficulties? Are they in the 
transmitter, in the receiver, or in the intervening and innocent 
ether, or do they exist in the financial syndicate, who upon 
the strength of hidden experiments and worthless newspaper 
reports, have embarked in this great and mysterious venture.? 
— Yours, &o., HERrzian. 


THE CLARK CELL. 
TO THE EDITORS OF THE ELECTRICIAN. 


Bins: Possibly your readers may not feel such an absorb- 
ing interest in this matter as to warrant more of your valuable 
space being taken up with it. Nevertheless, permit me to 
crave your further indulgence—perhaps you will allow me to 
plead the existence of those direct current stations which 
Mr. Fisher tells us are dependent проп the Clark Cell and 
the Crompton potentiometer.” The general tone of Mr. 
Fisher's latest is that of one who is fighting a losing, if not в 
lost, cause. He ransacks heaven and earth for material 
wherewith to fill his letter. The commercial appreciation of 
the Crompton potentiometer (stated, American fashion, in 
millions of something), the delinquencies of the Board of 
Trade, as well as the poor standard ohm—all are drawn 
upon. What is the object of this one can only guess. Is it 
from lack of arguments, or in order to confuse the issue ? 

With regard to the points raised in my last letter—the 
Clark cell is not in any sense of the word a Standard. It has 
no authoritative sanction whatever, but is merely mentioned 
ав а convenient unit; whether the Advisory Committee were 
justified in recommending it as part of the definition of the volt 
is another question. As to the specification for the Clark 
cell, when all is said, it is a fact that by following the 
directions there given it is possible to produce Clark cells of 
the proper E.M.F. The thing ia a matter of regular routine, 
one of the ordinary exercises set to students in some schools 
of physics. 

We are told that the only sure and reliable Clark cells are 
those made by Muirhead and Co. If this be so, then the 
measurement of these 15 x 1C9 units is conditioned by the 
arrangements in Messrs. Muirhead's factory. Secret pro- 
cesses are hazardous in respect to continuity, and that 
outlook would be black indeed. Let me counsel Mr. Fishor 
not to be uneasy at the probability of such a prospect arising 
on his horizon. The Board of Trade specification will pull 
him through should Muirhead and Co. fail him ; only let him, 
as a small recompense, call the thing a Clark cell and nota 
Standard cell.—Yours, &c., 


E 


THE UNIT OF INDUCTANCE. 
TO THE EDITORS OF THE ELBCTRICIAN. 

Sims: In the foot note to page 186 of Prof. Perry's recent 
book on “ The Calculus for Engineers" occurs the following 
sentence :— 

““ One secohm is 10° absolute units of self-induction ; our 
commercial unit of induction called the Henry "—why сарі 
H ?—“ is 108 absolute units of induction." 

The term henry was officially adopted by the International 
Electrical Congress at Chicago as the practical unit of self- 
inductance, and has been defined to be 10? C. G. S. units. It 
is in this sense used by every modern writer on the subject. 
Will Prof. Perry kindly explain how, and why, he comes to 
assign to the henry a meaning totally different from that 
in which it is used by every other writer? Again, I fail to 
find the term secohm used in any recent paper or treatise unless 


THE ELECTRICIAN, OCTOBER 15, 1897. 


833 


reference is made to the history of the subject. Is it not the 
fact that the secohm has had its day, and that it is now dead 
and buried? Why not allow it to rest peacefully in its grave? 
I am writing not in any spirit of criticism, but in one of 
inquiry. Possibly Prof. Perry may have sufficient reasons for 
adopting the above terms in the peculiar meanings which he 
has been pleased to assign to them. If so, one cannot help 
thinking—especially in view of Prof. Perry’s recent utterances 
on the subject of poundals and ‘ foot-poundals "—that 
those reasons must be weighty. If he can be induced to pub- 
lish them, I feel sure that he will render an obligation not 
only to myself, but to all the other numerous readers of his 
fascinating book.— Yours, &c., ALFRED Hay. 


University College, Liverpool, Oct. 11, 1897. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, Oct. 1, 1897. 


New York Electrical Exhibition, 1898.—It will be remembered 
by your readers that an electrical exhibition was held in this 
city during May, 1896, which proved to be one of the most 
successful enterprises of the kind ever undertaken. It afforded 
manufacturers and dealers such an excellent opportunity to 
make a display of their goods that there has seemingly been a 
demand from these to bring about another exhibition of the 
kind. Several well-known gentlemen connected with the 
electrical trades have organised a company for the purpose of 
holding an electrical exhibition next year in this city along 
lines similar to those covered by the last. It is likely that the 
show will be of larger scope than its predecessor, and since 
great developments have taken place within the short interven- 
ing period, there is promise of an exhibition that will include 
new devices and apparatus that will astonish not only the lay- 
man but the average electrician. Development in the two 
years intervening between the shows has been progressing by 
jumps, and the exhibition will give an excellent opportunity to 
those who are directly interested in such matters to mark the 
rapid progress in electrical affairs. In the new enterprise the 
interest and co-operation of many manufacturers is already 
assured, and there is every indication that the show will be a 
great success. It is probable that the exhibition will be held 
at the Madison-square Garden, which is the largest inclosure 
in the city, during April or May, 1898. 


Foreign Railway Contract.— Notification has just been given 
out by the General Electrie Company that it has received, 
through its London representative, information to the effect 
that he has just closed for the British Thomson-Houston 
Company an important electric railway contract with the 
companies operating the tramway systems of Dublin, Barce- 
lona and Madrid. The contract for Dublin includes all the 
steam as well as the electrical generating and motor equip- 
ment. The car equipment will consist of 150 complete motor 
and series-parallel controller equipments; the motors will be 
mounted on Peckham trucks. The apparatus for the Barce- 
lona and Madrid roads includes five 400-kilowatt multipolar 
General Electric generators and three of 75 kilowatts each, all 
to be directly connected to the engine shaft. The contract 
also includes full station equipments. 

Death of Mr. W. W. Griscom.—Mr. W. W. Griscom, who 
was а well-known electrical engineer in this country, and was 
intimately associated with the early work in electric motors, 
was killed by the accidental discharge of his gun at his 
summer residence in Canada. Mr. Griscom was known to 
many English electrical engineers, and the news of his sad 
death will undoubtedly be learned with regret. He was born 
in Philadelphia in 1851, and at the time of his death held the 
position of second Vice-President of tho Electric Storage 
Battery Company, Philadelphia. Of late years he had been 
closely identified with electric storage development. 

Lord Kelvin's Visit to the General Electric Company's Works. 
—On Saturday, September 25th, Lord Kelvin, accompanied 
by Lady Kelvin and a number of professional gentlemen, were 
guests of the General Electric Company, at Schenectady, N.Y. 


During the .two or three hours occupied by the party in 
traversing the many shops none displayed more interest than 
Lord Kelvin, and none showed greater enthusiasm. Prof. 
Elihu Thomson and Mr. E. W. Rice, jun., took immediate 
charge of Lord Kelvin and conducted him through the works, 
visiting the various buildings in a systematic manner so that 
nothing of interest should be overlooked. Apparatus of a 
special nature was shown to the distinguished visitor in 
operation, where possible, and the greatest care was taken to 
explain to him the peculiar features of each, all of which 
interested him in the deepest manner. An interesting experi- 
ment in high-voltage currents was made by Mr. C. P. Steinmetz. 
An arc was sprung between two metallic points about 15in. 
apart, with the current at a pressure of from 80,000 to 200,000 
volts, and drawn out to a length of about 5ft. until it would 
no longer hold. Lord Kelvin was evidently very deeply 
impressed with what he saw at the great works, and in answer 
to an inquiry stated that he had enjoyed himself very much 
and was learning enormously.” There are no shops in 
the world like these," he said. They are among the great 
wonders of America.” 


Storage Battery Experience.—In a Paper presented at the 
recent Convention of Association of Edison Illuminating 
Companies, which was held at Niagara Falls last month, 
Mr. Charles Ej. Pattison took as his subject the progress and 
results in the use of storage batteries in the Edison Boston 
stations. The Paper embodied a record of three years and six 
months' experience with the first battery, two years and three 
months with the second, and one year with the third. His 
conclusions were that his Company's experience to date indi- 
cated great benefit from the batteries, and that while they had 
weaknesses, the expense of maintenance was not so great as 
for some of the other apparatus in use. The most notable 
benefits were the better regulation of pressure on the system, 
particularly the elimination of fluctuation due to intermittent 
motor loads (such as direct-connected elevators) ; the improve- 
ment of generating economy, due to the custom of charging 
the batteries during hours when the load would otherwise be 
light, and the reduction of expense hitherto necessary in keep- 
ing furnaces banked and engines ready for emergenoy use. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 8 and 8, Salisbury-oowrt, Fleet- 
street, London : — 

SPECIAL NOTIGOE.—Tne 1897 (fifteenth annual) edition of 
“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK can still be had. Price 78. 6d.; post free, 8s. 3d ; abroad, 9s. 
About 1,300 pages. 1898 Edition in preparation, and will be published 
end of January next. 

"Tug POTENTIOMETER AND ITS ÁDJUNOTS": A Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Now ready. 
Price 6s., post free; abroad, 6s. 6d. Digest post free. 

*LocALISATION oF FaurTS IN ELEcTRIO Ілонт Marns.”—By Е. C. 
Raphael. Price 5s., post free; abroad, 5s. 6d. Now ready. Prospectus 
on application. mu 

‘ SUBMARINE CABLE-LAYING AND RAIN.“ Ву H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 128. 6d. Now ready. 

“ THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F. R. S. The New Edition is now ready. Price 
12s. 6d., post free, Vol. II., price 12s. 6d. post free, is also ready. — 

«Тнк Авт OF ELECTROLYTIC SEPARATION oF METALS."—4A. second issue 
of Dr. Gore’s book is nqw ready, price 10s. 6d., post free. | 

% THE INCANDESCENT LAMP AND ITS MANUFACTURER. ”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 78. 6d. ; abroad, 88. 

* ELEcTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. | 

“ PRACTICAL Notes FoR ELEcTRICAL STUDENTS."—By Messrs. А. E. 
Kennelly and Н. D. Wilkinson. Price 6s. 6d., post free. 

„ ELEOrRIO LAMPS AND ELEOTRIO LIGHTING,” by Prof. J. A. Fleming 
M. A., D.Sc., F. R. S., is now ready. The book is handsomely bound, and 
full of original illustrations, designs, initials, &c. Price 7s. 6d., post free, 

‘ MOTIVE POWER AND GEARING FOR ELEOTRIOAL MACHINERY."—By 
E. Tremlett Carter, C. E., M. I. E. E. Now ready. Price 12s. 64., post 
free; abroad, 13s. 6d. Prospectus post frae. 
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LABORATORY NOTES AND Forms.—With the above title we have ready a 
set of 40 Elementary and Advanced Exercises for use in Electrical RET 
neering classes. New Edition now ready. These have been prepared by 
Dr. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
108. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
loth case, price 128. 6d. net. Strong portfolios can be had, price 18. each. 
A full prospectus gent post free 

* ELecTRIO Motive PowER."—A new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric onora 0 mining and general power transmission 

in which the author had much experience. The book is well 
printed, on good paper, and contains 230 illustrations. Price 10s. 6d., 
post free ; abroad, 11s. 

* ELECTRICAL ENGINEERING FORMULAE," a pocket-book, by Messrs. W. 
Geipel and Н. М. Kilgour, is now ready ; price 7s. 6d. ; by post, 7s. 9d. ; 
abroad, 8s. A fine large paper edition with wide margins can be supplied, 
price 12s. 6d. ; post free, 13s. ; abroad, 138. 6d. 

“Тнк Work оғ Hertz.”—By Dr. O. J. Lodge, with many original 
Mlustrations. Price 2s. 6d. net. 

THA STEAM ENGINE INDICATOR AND INDICATOR DIAORAUS. Ed. ted 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

„DUH ARMATURES AND COMMUTATORS," by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

“Тнк MANUFACTURE or ELkcTRIO Lieur Carsons.” — A Practical 
Guide to the establishment о a Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 18. 9d. 

„THE ELEgorTRIO Anc."—By Mrs, Ayrton. In the Press. 

'" ELEOTRICAL TESTING FOR TELEGRAPH ENGINEERS." — By J. Elton 
Young. ZInthe Press. 

‘THE BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH, 1896-97.” 
A valuable, up-to-date compilation, will be ready early in October. See 
advertisement elsewhere. 

" ARMATURE WINDINGS OF ELEOTRIO MaocHiNEs."—By H. F. Parshall 
and Н. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as а 
working treatise on namo design. Large 4to, 370 pages, 140 full-page 
llustrations and 65 full-page tables, 808., post free. 


“The Electrician” Electrical Trades’ Directory and Hand- 
book.—The Publisher of this well-known Blue-Book for the 
electrical trades desires to contradict a rumour which he learns is 
in circulation that the issue of this work is to be discontinued. 
From an advertisement elsewhere it will be seen that a reward of 
£10 is offered to anyone furnishing information which will lead to 
the conviction of those guilty of circulating this false and malicious 
report. The Directory and Handbook for 1898 is already in course of 
preparation, and the work will, as usual, be published at the end 
of January. Many new features of interest to the profession will 
be introduced. | 


Tenders Invited.—The St. Pancras (London) Vestry invite 
tenders for supplying and fixing additional plant at the Regent’s Park 
Electricity Works, comprising dynamos, engines and switchboard. 
Our advertisement columns contain further particulars, and copies of 
specifications, &c., may be obtained from the Chief Clerk, Elec- 
tricity Department Offices, 57, Pratt-street, N.W. Tenders must 
be sent in to the clerk to the Vestry (Mr. C. H. F. Barrett), Vestry 
Hall, Pancras-road, N.W., by noon of Tuesday, Nov. 2. 

— ——— From our advertisement columns it will be seen that 
the Electric Light Committee of the Salford Town Council require 
tenders for the supply of high-tension service cable and alternating 
current transformers. Further particulars may be obtained from 
the Electrical Engineer, Walness-road, and tenders addressed to 
the Chairman of the Committee must be delivered to the town 


clerk (Mr. Saml. Brown), Town Hall, Salford, by 10 a.m. 
Friday, the 22nd inst. ) zx: › 9y „ыы 00 


The Harrogate Corporation require tenders for the 
supply and erection of plant at their electricity works, consisting of 
(1) boiler, fittings, and accessories; (2) engine, steam pipes and 
accessories ; (3) alternator, exciter, and accessories. Tenders to 
the Town Clerk, Municipal Offices, Harrogate, before 12 o’clock 
noon of Oct. 25. Mr. Geo. Wilkinson is borough electrical engineer. 


The Shoreditch (London) Vestry invite tenders for the 
supply and erection of additional engines and high-tension con- 
tinuous-current generators with an extension of the existing switch- 
board. "Tenders to the vestry clerk (Dr. H. Mansfield Robinson), 
Vestry Hall, Old-street, E. C., by noon of Tuesday, Nov. 2. 


—— The Corporation of the City of Kingston-upon-Hull 
require tenders for the electrical equipment of their tramways, 
to the extent of about nine miles double track and half-mile single 


track. Tenders to the Town Clerk, Town Hall, Hull, before noon 
of Nov. 5. 


- The Glasgow Corporation invite tenders for the elec- 
trical equipment of the Springburn and Mitchell-street route of 
the Cor oration tramways. Tenders to the Town Clerk (Sir J. D. 
Marwick), City Chambers, Glasgow, by 10 a.m. Oct. 20. 
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Tenders Invited.—The Directors of the Great Western Railway 
Company require tenders for the supply of certain stores from 
Dec. Ist. next to Nov. 30, 1898. "Tenders to Mr. G. K. Mills, 
Secretary, Paddington Station, London, by the 25th inst. 


—— —— Tenders are invited by Messrs. Greenwood and Co., 
valuers, of Falconer-chambers, Scarborough, for the stock-in-trade, 
goodwill, fixtures, &c., of a well-established electrical engineers’ 
business at Dewsbury, Yorks. See advertisement elsewhere. 


— ——— Ну command of the Postmaster-General, tenders will be 
received until 10 a.m. on Monday, Oct. 25th, for the supply 
of red fir telegraph poles, and for creosoting the poles. Forms of 
tender, containing all particulars, may be had on application to 
Mr. Chas. С. Stuart, Controller of Stores, General Post Office, Е.С. 


— Tenders are invited until the 19th inst. by the muni- 
cipal authorities of Sagunto (Valencia), Spain, for the concession 
for the electric lighting of the town for twenty years. Tenders 
to El Secretario del Ayuntamiento. 


— —— The municipal authorities of Real Sitio de San Ildefonso 
invite tenders for the concession for the electric lighting of the 
town. Tenders to El Secretaiio del Ayuntamiento de Real Sitio 
de San Ildefonso (Segoria), Spain, by the 21st inst. 


— The municipal authorities of Guadix (Granada), Spain, 
teque tenders for the concession for the electric lighting of the 
pu lic streets. Tenders to El Secretario del Ayuntamiento, Guadix, 
y the 25th inst. | 


Tenders Accepted.—The Metropolitan Asylums Board have 

accepted the tender of Mr. 'T. Scott Anderson, of Sheffield, for the 
extension of the electric мар ош to the new staff blocks in 
course of erection at the North Western Hospital. 'The following 
is а list of the tenders received :— 
T. Scott Anderson (accepted) £380 0 | Fricker, Miller and Co....... £754 0 
P. Speedy 395 0|G. Е. Ratcliffe and Co 
Laing, Wharton and Down 497 16 The Consulting Engineer's 
Hill, Upton and Co. ......... 520 0 protecting estimate was... 400 0 
Julius Sax and COOo 556 8 


— The contract for the supply and erection of a tramway 
switchboard for the Halifax Town Council was inaccurately stated 
in our issue of the Ist inst. to have been awarded to the Electric 
Construction Company. This should have been credited to Messrs. 
Laing, Wharton and Down, who write :— 

We are particularly interested in this matter, as you will remember 
the terms of the advertisement that only makers of tramway switchboards 
were entitled to receive the order. We may mention that we have just 
completed two tramway switchboards and have a third in hand, sub 
contracts for well-known electric traction firms in this country. 


Unusually close tendering was the feature of the cffers 


for contract No. 10 received by the Plymouth Town Council for 
the supply of electric traction plant and equipment recently 


ee „ „%%% %% %%% %% %%% „%%% 


advertised. The following is a complete list of the tenders :— 
For Contract No. 10 (Overhead Trolley Line, Posts, Brackets, &c.) 
Electric Construction Co. (accepted) .. £2,171 0 0 ...... Alternative 
Spee кыла зла 2,150 10 O° ...... Tenders. 
Telegraph Manufacturing Co. ............ 2,164 15 Ot ...... — 
Siemens Bros. and Co. ..................... 208 00 2058 0 0 
Brush Compan y sai vcs y tory ; 2,514 18 0 0 — 
Laing, Wharton and Down ......... desi 2,448 0 O0 .... 2426 0 0 
Crompton and Co.................. ата 2,547 7 2 2,277 11 10 
Westinghouse Company .................. 2,548 0 0 ...... 2,278 0 0 
R. W. В1асКзгеП............................. 2,548 0 0 ..... 2,278 7 1 
Bergtheil and Young  ................. 4.» 2,686 0 — 


* Not complete. t Not to specification. 


For Contract No. 11 (Tramcars, Trucks, Motors, Trolleys, Arms, &c.), ће 
following offers were received :— 


Westinghouse Company (accepted) £3,083 00 £2,863 0 0 
British Thomson- Houston Company... 4,090515 9 ..... — 

Brush Company. „199 10 0 ...... — 

R. W. Blackwell ................... ... ꝗͥ . 5,250 78 — 

Laing, Wharton and Down ... ........... 5,240 1400 3,138 14 0 
Greenwood and Batle .............. 5,554 15 6 ...... 5,224 13 6 
Electric Construction Company ......... 5,588 500 5268 5 0 
Crompton and Со........................... 4,481 15 O0 .... 4,556 15 0 
Crompton and Со........................... — аво 3,478 15 0 
Siemens Bros. and Co 4 . 4782 0 0 0 4696 10 0 


These tenders were considered by a sub-committee, who recom- 
mended the acceptance of the tender of the Electric Construction 
Company for contract No. 10, and that of the Westinghouse 
Company for No. 11, and these recommendations were approv 
by the Town Council on Monday. 


—— ——— The Llandudno District Council have accepted the 
tender of Mr. R. L. Roberts, of Llandudno, for the erection of 
electricity supply and refuse destructor buildings, at £5,004. 13s. 6d. 


The Paisley Town Council have accepted the fol- 
lowing tenders in connection with the erection of the electricity 
station buildings :—Excavator, brick and mason work, Mr. G 
Primrose, £7,888. 18s. 5d.; iron and steel work, Hanna, Donald 
and Wilson, £541, 98. 10d.; carpenter and joinery work, G. and T. 
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Houston, £1,156. 13s. 4d.; slater's work, James Jeffrey and Co., 
£320. 178. 3d.; plumber’s work, Mr. William Allison, £360. 
10s. 64d.; plasterer’s work, Mr. Alexander Maxwell, £332. 5s. 6d. ; 
glazier's work, Mr. С. С. Kirk, £247. 7s. ; Messrs. Hanna Donald 
and Wilson’s tenders for crane gantry at £145, and feed tank at 
£77 were also accepted. The total of the tenders is £10,844. 


Sale by Auction.—Messrs. Wheatley Kirk, Price and Goulty 
give notice that they have received instructions from the trustee in 
Paterson and Cooper to sell by public auction on Tuesday, Wednes- 
day and Thursday, the 19th, 20th and 21st inst., the entire contents 
of the extensive works premises at Pownall-road, Dalston, London, 
М.Е. Some preliminary particulars of the machines, plant, appara- 
tus, instruments, &c., which will be disposed of at this sale will be 
found set out in an advertisement elsewhere, and catalogaes are now 
ready and obtainable from the trustee (Mr. Edward C. Moore), 3, 
Crosby-square, E.C., or from the auctioneers, 49, Queen Victoria- 
street, London, E.C., and Albert-square, Manchester. The premises, 
&c., may be viewed day preceding and mornings of sale, which is 
announced to take place each day at 10 for 10.30 a.m. prompt. 


Appointments.—Mr. Reginald Sydney Downe has been ap- 
pointed station superintendent by the Electric Lighting Committee 
of the Liverpool Corporation at a salary of £150 per annum. 


—— ——— At Tuesday’s meeting of the London County Council, 
Dr. Frank Clowes, F.I.C., of University College, Nottingham, was 
appointed chemist to the Council at a salary of £700 per annum, in 
succession to Dr. W. J. Dibdin, resigned. 


Appointments Vacant.—The London County Council require а 
working foreman engineer, to take charge, under the Asylum's 
engineer, of the whole of the engineering appliances at Claybury 
Asylum (Woodford, Essex), including the electric light installation. 
Salary £156 per annum, with house, &c. Applications should be 
sent to the clerk of the Asylum's Committee (Mr. R. W. Partridge), 
21, Whitehall-place, S. W., by 9 a.m. on Tuesday, the 19th inst. 
Our advertisement columns contains some further particulars. 


———— An assistant to the mains superintendent of the 
Brighton electricity undertaking is required. Applications to the 
manager. бее advertisement elsewhere. | 


A young engineer or electrician is wanted in London 
to supervise men doing engineering and electrical work. See 
advertisement elsewhere. 


— The position of demonstrator and assistant lecturer of 
physics at the Hartley College, Southampton, is vacant, Salary, 
£100 per annum. Applications to the principal. 

— The Llandudno Urban District Council require a clerk 
of works to supervise the erection of the electricity supply and 
refuse destructor works building.. Applications to the engineer to 
the Council, Church Walks, Llandudno, by 23rd inst. 


Dissolution of Partnership.—Alex. Lovell and Emily Player, 
carrying on business as ‘‘ medical electricians,’ under the style 
of Wetton and Co., and as coal, merchants under the style of 
A. Lovell and Co., at Cheltenham, have dissolved partnership. 
It is not recorded which of the partners is the ‘‘ medical electri- 
cian ” and which the coal merchant." 


Business Notices.— We have again to refer to the matter of 
Julius Sax and Co. and Sax, Slatter and Co. It is (we are 
informed) incorrect to state that the business formerly carried on 
at Forester's Hall, Clerkenwell-road, E.C., by Julius Sax and Co. 
(Limited) has been discontinued. Mr. Alfred Slatter (on behalf of 
Sax, Slatter and Co., Limited) requests us to state that this busi- 
ness has been transferred by deed to his Company as a going 
concern. 

—— ——- The Société Boucherot et Cie. has been formed to take 
over the business of Messrs. Boucherot et Cie., electrical and 
general engineers, 44, Rue Laugier, Paris. 


Liquidation.—A meeting of the Fareham Electric Light Com- 
pany (Limited) will be held at 97, West-street, Fareham, on Nov. 10 
toreceiveanaccountofthe winding-up. Mr. E. J. Blake is liquidator. 


Dividend.—Notice is given that a first and final dividend is 
about to be declared in the failure of Oswald Ricketts Swete, lately 
trading in partnership with William Charles Main, as electric light 
engineers and contractors, under the style of Swete and Main. All 
debts must be proved not later than the 27th inst., or will be 
excluded from this dividend. 


Jubilee of Messrs. Siemens and Halske.—To celebrate the 
jubilee of this well-known firm a banquet was given in Berlin on 
Wednesday evening. About 500 guests were present, including 
Dr. Bosse, Minister of Public Instruction ; Herr Thielen, Minister 
of Public Works ; representatives of the Military and Civil Services 
and of the City of Berlin; and distinguished men of science, art 
and industry. During the proceedings cheers were given for 
the Emperor William, from whom а telegram was received 
expressing а wish that the firm might flourish and prosper 
for the renown of German intelligence and industry. Herr 


Thielen proposed the toast of the firm, and laid stress on 
the good relations prevailing between the firm and its employees. 
Congratulations were presented by a deputation from the Berlin, 
Charlottenburg, Vienna, St. Petersburg, and London branches, 
and а number of presents were offered, including a portrait of Herr 
Werner Siemens, painted by Koner. Herr Carl Siemens read а 
deed establishing a fund of a million marks (£50,000), for the 
benefit of the workmen and officers of the firm, and providing for 
the appointment of а committee of officials to consider the best 
means of employing the money. Herr Wilhelm Siemens dwelt 
upon the two guiding principles of the firm, namely, scientific 
research and perfection of work, The event passed off with great 
éclat. 


The First Destructor-Lighting Plant.—Mr. Bernard Drake 
writes to the Daily Graphic :— 

Iread with interest your description of the Shoreditch works, as also 
Mr. Watson's letter claiming priority for the Oldham Corporation. It is 
really a remarkable fact that most of our useful inventions are found to have 
been put to work in a slightly modified form before they become the fashion. 
I hope you will allow me space to advance the claims of the borough of Not- 
tingham to be the pioneers in this utilisation of refuse. As managing 
engineer of the Brush Midland Electric Light Company 1 erected an instal- 
lation of electric-lighting plant for the Nottingham Corporation, the whole 
of the steam for the production of some 30,000 c.p. being obtained 
from the destructor gases. This plant I put down in 1882, and it lit all 
the adjoining premises for many years. In fact, it may be at work now for 
all I know. I shall be interested to know if this date—1882—can be capped 
by any other engineer. 


Exports of American Electrical Plant.— It is stated that the 
General Electric Company of America have secured contracts for 
work abroad to the amount of $15,000,000. 


Exports of Electrical Apparatus and Material. — The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instruments 
or machines, which are not separately specified) from Oct. 6 to 
Oct. 12, with the ports of destination :— 

Algeria—Algiers, £11. Australasia—Adelaide, £17 ; Auckland, £197 ; 
Fremantle, £98 ; Melbourne, £238 ; Otago, £44; Rockhampton, #151: 
Sydney, £1,103 ; Wellington, £2,605 (including £2,476 telegraph mate- 
rial). Belgium Ostend, £26. British Guina—Demerara, £16, Ceylon— 
Colombo, £12. China—Shanghai, £79. Zgypt—Alexandria, £559 (includ- 
ing £400 telegraph cable).  France—Bordeaux, £42 ; Marseilles, £245. 
Germany—Bremen, £36; Cologne, £270; Hamburg, £22. Holland— 
Amsterdam, £155 ; Rotterdam, £49 (telegraph material). India Bombay, 
£87 (including £18 telegraph wire) ; Calcutta, £92 ; Madras, £28. Japan— 
Yokohama, £275. Madeira—£50. Portugal—-Beira, £28.  Hussia— 
Odessa, £700 ; St. Petersburg, £88 (including £32 telegraph material), 
South Africa—Cape Town, £635; Durban, £1,412 (including £157 tele- 
graph material); East London, £22; Port Elizabeth, £146. Spain— 
Malaga, £80; Vigo, £16 (telegraph apparatus) Straits Settlements— 
Singapore, £46. Sweden—Stockholm, £530 (including £80 telegraph 
maerial) United States—New York, £107. Total £10,295, against £97,675 
in the corresponding week last year (Oct. 7 to Oct. 15). 

Electricity in Mining.—Moodie’s Gold Mining and Explora- 
tion Company inform us that their 10,000-volt three-phase 
transmission plant is now in successful operation. This plant 
replaces the old continuous-current machines, by means of which 
the transmission was effected at 3,000 and at 625 volts. 


British Non-Flammable Wood Company (Limited).—At a 
meeting of this company, held on Friday last, the chairman (Mr. 
E. Marshall Fox) stated that the company had recently received 
important orders for electric casings made from the company’s 
specially-treated timber ; 12,000ft. of these casings had been ordered 
by one customer and had been supplied from the company’s stock 
from America. 


The “Engineering Magazine.”—The contents of the October 
issue of this magazine include: Electric Power for Trunk Line 
Railways,” by Prof. George Forbes ; ‘‘ The Enormous Possibilities 
of Rapid Electric Travel,” by C. H. Davis and J. S. Williamson; 
“ District Distribution of Energy," by Dr. C. E. Emery; Modern 
Wharf Improvements and Harbour Facilities," by F. Crowell ; 
*'* Cost-Keeping in Machine Shop and Foundry," by Н. Roland ; 
„The Industrial Awakening of the Russian Empire,” by F. J. 
Guyon ; Exploring and Exploiting a Gold Country," by A. 
Williams, jun.; Progress in the Perfection of the Rack Rail- 
way," by E. L. Corthell ; ** The Esthetic Treatment of Engineering 
Work,” by Н. Heathcote Statham; and Ericsson's First Monitor 
and the Later Turret Ships," by С. L. Fowler. The usual review 
of the world's technical press is also given. Copies can be had at 


the offices of The Electrician. 


Auto-Motor Literature.—No. 1 of Vol. 2 of the Au- Motor 
and Horseless Vehicle Journal is now ready. This journal is 
published monthly and is fully illustrated. The annual subscrip- 
tion is 7s. post free. The new number contains an article by Sir 
David Salomons on ‘Traction on Highways”; the new French 
regulations for auto-motors ; a description of the Thornycroft auto- 
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motor boiler ; an article on A Method of Obtaining Motor-power 
for Motor Cars,” by Marcel Deprez ; and general information. The 
ublishers are Messrs. F. King and Co. (Limited), 62, St. Martin’s- 
ne, London, W 
“Sunbeam” Lamps.—A new catalogue is to hand from the 
Sunbeam Lamp Company, of Gateshead-on-Tyne, which gives a 
number of excellent illustrations of Sunbeam lamps of different 
candle-powers and voltages, including a variety of lamps for special 
purposes. A list of prices is included for lamps working at all 
voltages from 150 to 230. Attention is called to the reduced prices 
of Sunbeam patent lamp-holders and for shades for use with 
Sunbeam lamps. 


Staff Dinner.—The first annual Staff Dinner of the Electrical 
Power Storage Company took place, on Tuesday evening, at the 
Holborn Restaurant. 'lhe Chairman of the Company (Mr. J. 
Irving Courtenay) presided, supported by Mr. Frederick Green, 
of the Board of Directors, Mr. Frank King, Mr. Н. W. Butler 
and Mr. W. Clark. The after-dinner speeches were interspersed 
with excellent after-dinner songs, provided for the most part by 
the accumulated musical talent of the staff, and the diners 
1 at a late hour, vowing to meet again next year and do 
ike wise. 


Airdrie.— For some time past the Town Council have been in 
negotiation with several electric tramway companies in connection 
with a scheme for the construction of а system of tramways in the 
town; and at the last meeting of the Council it was decided to 
ask the companies to submit estimates for combined tramway and 
lighting schemes for the borough. The Council at the same time 
unanimously resolved to at once apply for a Provisional Electric 
Lighting Order. | 

Amalgamation of Engineering Firms.—At an extraordinary 

eneral meeting of Vickers, Sons and Co. (Limited) at Sheffield on 
ednesday, the resolution recently passed for the acquisition of 
the business of the Maxim-Nordenfelt Guns and Ammunition 
iis e was confirmed. Further resolutions were passed inoreas- 
ing the capital of the Company by the creation of Five per Cent. 
Preference shares and additional Ordinary shares, subdividing the 
existing Ordinary £10 shares into shares of £1 each, and changing 
the name of the Company to Vickers, Sons and Maxim (Limited). 

Asylum Lighting.—The Herefordshire County Council have 
decided to light Burghill Asylum electrically. A complete system 
of telephonic communication is also to be provided. 


Blackpool and Lytham Electric Tramways.—The tramlines 
from Lytham to St. Anne’s were inspected on behalf of the Board 
of Trade on Tuesday. The lines have been constructed for some 
time, but owing to the difficulty of procuring a site for the erection 
of a charging station at the Lytham end, trams have not yet been 
run, although the length from St. Anne’s to Blackpool has been 
used for several months, and with great success. The terminus at 
Lytham is in Clifton-square, and the lines go down Church-road, 
along the railway at Ansdell, thence along Clifton-drive to St. 
Anne’s, and on to Blackpool. With the completion of the Black- 
pool to Fleetwood line, which is now being constructed, it will be 
pore to travel by tramway along the coast from Lytham to 

leetwood, a distance of about 20 miles. 

Bootle.—At the meeting of the Town Council on Wednesday, 
the report of the Electric Lighting Committee, recommending that 
application be made to the Local Government Board for sanction 
to borrow £35,000 for electric lighting purposes, was agreed to. 
The Tramways Committee will submit to the Liverpool Tramways 
Committee for their approval a list of new tramway routes 
proposed to be constructed in the district. 

Bournemouth.—The Town Council have been asked to sanction 
а proposal to construct an electric tramway, to be worked on the 
overhead trolley system, from Pokesdown to Bournemouth and 
Poole. The matter is being considered by the Roads Committee. 

Bradford.—On the recommendation of the Gas and Electricity 
Committee the Town Council have decided to extend the electric 
light cables to Heaton-grove at an estimated cost of £326. 5з. The 
Mayor (Mr. T. Speight) moved the adoption of the report, and 
said that on the 21st ult. the Electricity Works Sub-Committee 
inspected at Keighley-road, Frizinghall, two electric fittings which 
had been fixed in lamps in place of fittings previously supplied’ 
with gas by the Shipley Gas Company, and they had instructed the 
electrical engineer to introduce the new systemof lighting in all lamps 
at present supplied with gas by the company to which electricity 
mains arelaid. The Council have also decided to adopt the overhead 
trolley system of traction on the projected new tramway routes to. 
Horton and Bolton. Ald. Cowgill delivered an able speech in support 
of the motion to adopt the Committee's report, recommending the 
adoption of electric traction. He cited statistics showing that in 
America the overhead electric system was generally in vogue, and 
the cable system was being withdrawn. Їп 1890 in the United 
States there were 2,423 miles of the overhead electric system ; in 
1895, 10,752 ; and last year 13,609 miles. Of the tramways in the 


United States 85 per cent, were worked on the overhead electric 


system. On the Continent of Europe there were overeighty cities and 


large towns which hatl adopted this system. In Hamburg it was 
adopted, and the wires were spread from the buildings; in Brussels 
thesystem wasadopted inthe boulevards ; andin Milan tramssodriven 
ran through Cathedral Square. It could hardly be urged that a system 
could offend sestheticism in England when it was adopted in Rome, 
Florence, Milan, Genoa, Brussels, Buda Pesth, Dresden, Hamburg, 
Marseilles, Lyons, Rouen, and other places. After some discussion 
the motion was adopted, and it was decided to authorise and instruct 
the Tramways Committee to carry out as early as practicable the 
construction of the new tramways, and to obtain tenders and place 
orders for the requisite rails and other things necessary for con- 
structing the permanent ways. The Bradford Tramways Company 
are to be invited to submit an offer for leasing the lines. The Com- 
mittee were also empowered to retain expert assistance and advice. 


Brierley Hill—The District Council have received а com. 
munication from the British Electric Traction Company objecting 
to the insertion of a clause in their agreement with the Council 
requiring them to take some of the electric current from the works 
to be constructed at Brierley Hill on some future occasion. The 
Company point out that the suggestion is an entirely new one, and 
as they were desirous of starting the erection of their new gener- 
ating station it might, if persisted in, tie up their arrangements for 
two or three years. If the Council were prepared to withdraw the 
clause the Company were willing to sign the agreement at once. 
After discussion the Council resolved to insist upon the retention of 
the clause. 

Brighton.—The Sanitary Committee have approved plans and 
specifications for the electric lighting of the administrative block at 
the Sanatorium, and tenders for the wiring work are to be invited 
locally. 

Bristol.—The City Council have decided, on the recommendation 
of the Tramways Purchase Committee, to open negotiations with 
the Bristol Tramways and Carriage Company for the purchase of 
their undertaking. Mr. Howell Davies said that since the appoint- 
ment of the Committee in January they had met upon frequent 
occasions, and had had a mass of material before them prepared by 
the officers of the Council, together with information which they 
had sought from other parts of the country. The object of the 
report was really to bring them into closer quarters with the Tram- 
ways Company. They wanted, if possible, to relieve the difficulty 
which at present existed, and which prevented the people of the 
west, south and north of Bristol from enjoying the same privileges 
which were now enjoyed by those in the east of the city. The 
Committee were not asking that the tramways should be com. 
pulsorily purchased at the present timo, but that the Council 
should give them power to negotiate with the Company to see if 
they could obtain the undertaking upon satisfactory terms. 


Burslem.— On the recommendation of the Gas Committee a sub 
committee has been appointed to deal with the proposed application 
for a Provisional Order, with authority to employ an electrical 
engineer to advise. 


Burton-on-Trent.—A report by the E and Sewers Com- 
mittee on an application of Messrs. Slater and Co., of Darlaston, 
for the consent of the Council to the construction of electric tram- 
ways in the district recommended the Council to retain control of 
all tramways oonstructed in the town. 


Coventry.—The City Council have voted an additional sum of 
£2,000 for electric light extension purposes. This will be utilised 
for lighting some of the leading thoroughfares by means of arcs. 
It will be remembered that some time ago the Electric Light Com- 
mittee brought forward an elaborate project of electric light exten- 
sion, but the street lighting portion of the scheme had to be 
temporarily dropped. and а modified plan was sanctioned. The 
Electric Light Committee, however, returned to the charge, and 
are to be congratulated upon their success, notwithstanding the 
opposition of the gas interest. 


Darlington.—The Electric Lighting Committee recommend the 
Town Council to appoint Mr. Robert Hammond consulting elec- 
trical engineer. The borough surveyor (Mr. Thomas Smith) has 
issued а circular to the ratepayers asking them to state if, in the 
event of electricity works being established, they would be prepared 
to take current, and if so their probable requirements. Ihe 
Darlington Provisional Order was obtained in 1890. 

Derby-Ashbourne Light Railway.—Lord Jersey and Col 
Boughey held an inquiry on Monday into the proposal for the 
construction of a light electric railway between Derby and Ash- 
bourne. Though several public bodies appeared in nominal opposi- 
tion to the scheme, satisfactory terms were come to, and e 
project was finally treated as an unopposed one. Mr. R. E. B. 
Crompton, who was called in support, said that it was get to 
adopt the overhead trolley system, as that was deemed to be the 
most suitable and the most economical form of traction. The line 
will be constructed along the side of the Derby and Ashbourne 
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turnpike road, and there will be wharves and sidings for goods. 
The Company will have a share capital of £70,000, and borrowing 
powers of £20,000. The promotors asked for compulsory running 
powers over the lines of the Derby Tramways Company, but this 
application was refused. Otherwise the Commissioners were satisfied 
as to the merits of the scheme, and announced that an Order would 
be made, provided certain slight modifications were made to satisfy 
the requirements of the Derby Town Council. 


Douglas (Isle of Man). —There was a lengthy debate at Monday's 
meeting of the Town Council on the offer of the Isle of Man Tram- 
ways and Electric Power Company to light by electricity (free of 
cost) the promenades and main thoroughfares of the town, provided 
the Company were allowed to substitute overhead electric traction 
for horse traction on the Douglas Bay tramways. The proposal met 
with considerable opposition from a section of the Council, who 
urged that the posts and wires would be dangerous and unsightly, 
and eventually it was decided to postpone the matter until after 
the November elections, despite the fact that an influential com- 
mittee had visited and inspected the principal electrical systems on 
the Continent, and had reported, by а majority of six to one, in 
favour of the overhead system. "The Council have now received а 
letter from the Directors of the Company intimating that they 
have withdrawn the offer in consequence of the attitude of the 
nd as they consider it a waste of time to pursue the matter 

urther. 


Dublin.—At a special meeting of the City Council on Friday, 
the Electric Light Committee's recommendation to renew the 
electric light cables at an estimated cost of £20,000 was adopted. 
The question of the erection of а new station at the Pigeon House 
Fort has been deferred in order to obtain an expert's opinion on 
the advisability of proceeding with the scheme. Pending the 
sanction of the Local Government Board to the expenditure of the 
sum of £20,000 on the cables, the Finance Committee have decided 
to come to the rescue of the Electric Light Committee and advance 
a portion of the money, so as to enable the work to be proceeded 
with forthwith. 


Baling.—The Council have decided to obtain an economiser for 
the electricity supply station, at л cost of £700. At present 
current is being supplied to au equivalent of 12,694 8 c.p. lamps. 


Electricity and Gas.—At every gathering of gas engineers and 
managers а discussion on the progress of electric lighting is 
initiated, and the recent half-yearly meeting of the North of 
England Gas Managers’ Association at Scarborough was no excep- 
tion to the rule. The Chairman (Mr. J. Holliday), in referring to 
the effect of electricity on gas stocks as an investment, said that 
some two decades ago the public, especially those interested in gas 
stocks, was much perturbed by the possible effects of electricity on 
the coal gas industry. So far from the gas industry having 
suffered from the introduction of the electric light, it had received 
the fillip necessary to make it assert itself and branch out into 
pastures new. The position they ought to occupy was this: Sup- 
posing the practical application of electricity for all general lighting 
purposes to be only a question of a few days—which it certainly 
was not—they could even regard it occupying that position with a 
quiet mind. Electricity for lighting purposes had undoubtedly made 
great strides within the las? ten years, but it had not yet checked 
the increase in the consumption of gas, so far as he knew, where 
the two had been in competition for any length of time. Indeed, 
taking Scarborough as an example, the tendency had been for the 
demand for gas to grow more rapidly than it did before the intro- 
duction of its rival. Many clever men were engaged upon the 
problem of the further development of electricity ; but there was 
room enough for both, and when the problem was successfully 
solved, as solved no doubt it would be, let them take 
care not to let the position still remain gas versus elec- 
tricity, as it largely was at present, but gas and electricity. 
There was no disguising the fact that under present conditions 
electricity had supplanted gas in many cases as an illuminant, and 
he frankly admitted that it was not to be wondered at. What they 
ought to do in the future was to be in а position to offer to the 
public some reliable medium for consuming the product they had 
to supply which would compete closely upon all points of efficiency 
in application with electricity, and a: a price which would render 
competition on values to all intents and purposes impossible. Gas 
for motive purposes had a great field for development before it, 
particularly for private electric lighting installations. 


Electric Traction in Kent.—A conference between the Mayors 
of Chatham and Rochester and the chairman of the Gillingham 
District Council was held last week for the purpose of considering 
the proposal to construct а system of electric tramways connecting 
the towns of Chatham, Rochester, Old and New Brompton, 
Gillingham, &c. Plans and particulars of the scheme were sub- 
mitted by the engineer to the promoters (Mr. Fraser), and after 
some discussion it was unanimously resolved to support the project. 

Exeter.—At the meeting of the City Council on Wednesday the 
Electric Lighting Committee submitted a statement showing the 


financial condition of the electricity undertaking for the twelve 
months ended June 30th. The gross receipts for this period 
amounted to £3,535, and the expenditure £2,206, leaving a gross 
prefit of £1,229. After allowing £1,000 for interest and sinking 
fund there was a net profit shown of £230. The total capital 
expenditure to date is £12,348. | 


Folkestone.—The Town Council evidently enjoy debates оп the 
electric lighting question. We had hoped that the transfer of the 
Provisional Order to a company would have ended these verbose 
discussions, but apparently the matter is too enticing to let it drop 
out of sight. Mr. Hopkins recently opened the discussion by 
moving that, as the Electric Light Company had not complied with 
the terms of theiragreement or had satisfied them as to their ability 
to do so, the Council themselves undertake the work of establishing 
electricity supply works. This proposal led to a long discussion, 
and in the end five voted for and five against the motion. Tho 
Mayor declined to give the casting vote, as he considered both the 
amendment and the motion were lost. 

Glasgow.—It was announced at the last meeting of the City 
Council that the Gas Committee propose to apply in the next 
session of Parliament for increased borrowing powera to the extent 
of £1,000,000. The existing borrowing powers are practically 
exhausted, and the Committee anticipate the erection of new gas 
works and also considerable demands from the Electricity Com- 
mittee. 


Gloucester.—A special meeting of the City Council was held on 
Wednesday for the purpose of further considering the proposal to 
establish electricity supply works. It was unanimously resolved to 
adopt the recommendation of a sub-committee for the erection of 
joint electricity and dust destructor works. The sub-committee 
reported that they had visited а number of electricity stations, and 
they recommended that mains be laid to cover the city, so that 
current might be available to every householder. The low ten- 
sion three-wire system will be adopted, and the cost of the 
scheme is estimated at between £30,000 and £40,000, plus £6,000 
for the destructor. Mr. Robert Hammond has been instructed 
to draw up plans, and it is intended to commence the work as soon 
as possible. 

Grantown.—At a recent meeting of the Electric Light Com- 
mittee the revised scheme for the electric lighting of the town was 
discussed, and, after the reports of Prof. Kennedy and Mr. Ritchie 
had been considered, & sub-committee was appcinted to find out 
the probable support which would bo given to а municipal electric 
lighting undertaking. Mr. J. К. Burgess, who is Chairman of the 
Committee, is in favour of the introduction of the electric light. 

Great Yarmouth.—A special meeting of the Electric Lighting 
Committee is to be beld for the purpose of considering the question 
of revising the present scale of charges for electric current and the 
purchase and letting out on hire of motors, &c. The income of 
the department for September was £384. 8з. 4d., and after defray- 
ing working expenses there was a balance of £186. бз. 10d. to meet 
capital and other charges of £180 per month. At present there are 
229 customers, and an equivalent of 11,059 8 c.p. lamps connected 
to the mains. 

Greenock.—Some time back the Police Board appointed a sub- 
committee for the purpose of reporting upon the electric lighting 
question, and in due course the Council were recommended to 
authorise the Committee to visit certain electricity supply stations, 
and to employ an electrical expert. This proposal was, however, 
rejected by the Council, and the Committee now again report that 
they can do nothing until the powers previously asked for have 
been granted. The sub-committee have also resolved that nothing 
further should be done until the receipt of the threatened notices 
of application for Provisional Orders," 

Halifax.—Major Cardew, R.E., held an inquiry into the appli- 
cation of the Town Council to borrow £9,300 for electric tramway 
purposes. The town clerk(Mr. K. Walton) and the borough electrical 
engineer (Mr. T. P. Wilmshurst) appeared in support of the appli- 
cation. Mr. Walton asked that the loan might be granted for а 
period of 30 years, and Mr. Wilmshurst submitted technical details 
of the scheme. The storage battery being put down, Mr. Wilms- 
hurst explained, was necessarily a large one, as a Bill for the 
extension of the tramways system was being applied for. 

Hampstead (London).— Various extensions of the electric light 
mains, involving an expenditure of £630, were sanctioned at the 
last meeting of the Vestry. Like many other local bodies, the 
Vestry are put to some inconvenience by the engineering strike, 
and the electric lighting of High-street and Haverstock-hill cannot 
be proceeded with until the additional plant on order has been 
delivered. 

Hong Kong.—At the recent half-yearly meeting of the Hong 
Kong and Whampoa Dock Company (Limited) the Chairman 
announced that their new electric galvanising plant was giving 
much satisfaction, the work being done much better, in shorter 
time, and at less cost. The Directors have also introduced the 
electric light into their sawmill and joiners’ departments, 
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Ilford. —The Urban District Council have appointed Mr. W. C. C. 
Hawtayne consulting engineer for the purpose of preparing a report 
on the electric lighting of the south and central wards of the district 
at а fee of 25 guineas. | 

Kendal.— An electric light installation has just been fitted up at 
Messrs. Somervell Brothers’ Netherfield Works by Messrs. Gilbert 
Gilkes and Co. There are about 160 lights, of which 130 are in the 
large sewing machine and fitting rooms. The motive power for 
driving the dynamo is obtained from two gas engines used in 
driving a portion of the works machinery. Messrs. Gilkes’ elec- 
trical engineer (Mr. W. M. Harris) superintended the execution of 
the work. 

Kirkcaldy.—A report on the question of establishing electricity 
supply works was the principal item before the Town Council on 
Monday. Edmundson’s Electricity Corporation recently submitted 
poe for the erection of a station, but the majority of the 

ouncil favoured a municipal system of supply. The matter was, 
however, adjourned until after the forthcoming municipal 
elections. 

Lincoln.—Col. W. L. Coke, M. I. C. E., held a Local Govern- 
ment Board inquiry at Lincoln on Wednesday, into the application 
of the Town Council for sanction to borrow £21,000 for electric 
lighting purposes. Mr. H. K. Hebb, the deputy town clerk, and 

r. C. S. Vesey Brown, electrical engineer, supported the appli- 
cation. Mr. Hebb gave an account of what the Town Council had 
done in connection with their electric lighting scheme. Contracts 
had already been entered into, subject of course to the consent of 
the Local Government Board. Не thought that there was every 
prospect of the proposed works being a success. Mr. Vesey Brown 
gave technical details of the expenditure, and submitted plans and 
Specifications of the works. 


Liverpool.—The Lighting Committee are making experiments 
with a view to improving the lighting of the footwalks of the city. 


Llandudno.—The Town Council have accepted a tender for the 

erection of their electricity-supply station building, and have passed 
the Electric Light Committee’s plans far the lighting of the town. 
At the last meeting of the Council the Chairman said that the 
engineers’ strike would greatly interfere with their plans. If a 
settlement of this dispute was not arrived at soon it would cause 
serious delay to the carrying-out of their scheme. However, the 
Committee hope to fulfil their promise to have the town lighted 
with electricity by next spring. 
. Llandudno and Colwyn Bay Light Railway.—A special meet- 
ing of the Colwyn Bay District Council was held last week to 
discuss the scheme for the construction of a light (electric) railway 
between Llandudno and Colwyn Bay. The Council offered to 
withdraw their opposition on certain conditions, including a 
stipulation that the promotors agreed to the insertion of a clause in 
the Order giving the Council the option of purchase at the end of 25 
years. Ali the differences between the parties have been adjusted 
except the purchase clause, and it is anticipated that this will be 
settled before the forthcoming inquiry by the Light Railway 
Commissioners. 


Lowestoft.—Mr. W. C. C. Hawtayne has been appointed con- 
sulting engineer, for the purpose of preparing а report on the 
electric lighting question for the Town Council, and advising them 
up to the point of obtaining а Provisional Order. 


Marylebone (London).—The Marylebone Vestry recently noti- 
fied the County of London and Brush Provincial Company that 
they could not consent to the Company's proposed application 
for an Electric Lighting Order. А rival proposal was also sub- 
mitted by the Marylebone Electric Supply Company. In a 
further communication the County of London Company state 
that they did not propose to erect a distributing station 
within the Marylebone district, but only to lay mains and to 
supply electric current from their St. Luke’s station. Should 
the Vestry decide at any future time to take the lighting of the 
district into their own hands they could acquire the mains of the 
Company in the district, and having built their own station, lay 
down their own plant with such improvements as would take place 
from time to time in the manufacture of electrical plant and equip- 
ment, and connect the same to the mains already laid, to which by 
that time possibly a sufficient number of consumers might be con- 
nected to make the undertaking so far remunerative as to justify 
such a considerable outlay. The Vestry would have the right of 
purchase at the end of seven, fourteen, or twenty-one years, upon 
terms to be mutually arranged. The communication has been 
referred to the Electric Lighting Committee for consideration and 
report. 


Macclesfield.—At a recent mecting of the Gas Committee, Mr. 
F. R. Reeves, secretary of the Electrical Supply Corporation, 
attended and advocated the erection of electricity supply works 
either by the Council or by his Company ; but the Committee 
replicd that they could not recommend the Council to enter upon 
the business of electric supply. 
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Middlesbrough. Оп the recommendation of the Electric Light- 
ing Committee, Mr. Robert Hammond has been appointed 
consulting electrical engineer to the Council, who propose to 
establish electricity supply works at an estimated cost of £20,000. 

Middleton.—At the last meeting of the Town Council the Mayor 
(Mr. A. Lord), in moving the adoption of the minutes of the Gas 
Committee, said that, having procured electric lighting powers, the 
Committee were now going to proceed with the laying down of the 
lighting plant, and they hoped to be in а position tó supply electric 
current in a short time. 

Morecambe.—The District Council have decided to expend a 
further sum of £7,000 for electric light extension purposes. 
The Chairman (Mr. W. H. Bellamy) said it was absolutely neces- 
sary to incur this additional outlay in order to light the town satis- 
factorily. It will be remembered that the Council recently took 
over the undertaking of the local electric light company, and 
borrowed £26,000 for that purpose and for extending the plant and 
mains. 

Nottingham.—The undertaking of the local tramways will be 
taken over by the Town Council in the course of a few days. It is 
anticipated that considerable extensions and improvements of the 
system will be carried out, and it is probable that electric traction 
will be introduced. 

Norwich.—In order to still further stimulate the demand for 
electric current in this town, the Norwich Electricity Company 
intimate that they are now in a position to undertake the wiriog of 
customers’ premises on favourable terms. Hitherto, owing to the 
initial cost of wiring and fitting, small shopkeepers and house- 
holders have hesitated to adopt the electric light, but the Company 
now offer to wire premises and supply plain fittings without initial 
cost to the consumer, making an extra charge of 14. per unit for 
electric current—viz., 8d. instead of 7d. per unit for all current 
used. If ornamental fittings are desired, the Company will provide 
these, but the consumer must pay for them in the manner described, 
and they will be his property. If desired, the Company will allow 
the first cost of the wiring to be spread over a term not exceeding 
five years, and, when the whole cost has been paid off, will supply 
current at the ordinary rate, the wiring and fittings then becoming 
the property of the consumer. A large increase in the demand for 
current is anticipated as a result of this policy. 

The Norwich Electric Tramways Company have submitted to the 
Corporation detailed plans of the method proposed to be observed 
in the construction of the tramways in this city. As soon as the 
plans are approved, contracts for the construction of the permanent 
way and the supply of electrical equipment will be let. 

Paisley.—The price to be charged for electric current has been 
fixed at 7d. and 3d. per unit, on the Brighton system. Wright's 
rebate indicator will be used, the 7d. rate to apply to the first hour 
daily at maximum demand. 

Plymouth.—At Monday’s meeting of the Town Council the 
Refuse Destructor Sub-Committee presented a lengthy report on 
the question of the erection of refuse destructor works, and recom- 
mended that designs and tenders should be invited from certain 
firms. In moving the adoption of tbe report, Mr. Т. Н. Harvey 
said that the time had arrived when something must be done to get 
rid of the house refuse, and the only reasonable and proper way 
was to burn it. After carefully considering the various systems in 
use, the Committee selected certain systems as the best. Either of 
these would answer their purpose, and would enable them to use 
the steam for their adjoining electric light works. After a lengthy 
discussion, an amendment to refer the report back for further con- 
sideration was carried. 


Poplar (London).— Тһе question of the electric lighting, heating, 
&c., of the workhouse has been postponed until after the next 
election of guardians. 

Provisional Orders.— The Bermondsey (London) Vestry, who 
are applying for a Provisional Order, have notified the London 
Electric Supply Corporation of their intention, and have appointed 
their Clerk as Parliamentary agent. The Brechin Police Commis- 
sioners have formally resolved to apply for electric lighting powers 
in order to enable them to carry out their agreement with Edmund- 
gon's Electricity Corporation for the erection of eleotricity supply 
works. Owing to dissatisfaction with the present system of gas 
lighting the Brierfield (Lancs.) District Council have unanimously 
resolved to obtain a Provisional Order. Similar decisions have 
been come to by the Colne, Gateshexd-on-Tyne, and Hereford 
Councils. Committees have been appointed by the Longton 
and  Newcastle-savler-Lyme Town Councils to consider the 
desirability of obtaining Electric Lighting Orders. The 
Paddington (London) Vestry will oppose an application by 
the County of London and Brush Provincial Company for а 
visional Order for the district, as they are satisfied with the 
existing arrangements with the Metropolitan Electric Supply 
Company. The Rothesay Harbour Trust and Town Council, the 
St. Anne's (Lancs.) and Smethwick District Councils have als 
intimated their intention of applying for Provisional Orders. The 
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Trade and Commerce Committee of the Tynemouth Town Council 
have reported in favour of the retention of electric lighting powers 
in the hands of the Council. This decision has been come to in 
order to enable the Council to establish electricity works and make 
arrangements for supplying electric current to the local Tramway 
Company. At their meeting last week the Willesden District 
Council formally agreed to themselves make application for a 
Provisional Order. 


Salisbury.—The work of laying electric lighting mains will be 
commenced early in November. The plans of the streets where it 
is proposed to lay the mains, and the usual formal notice of inten- 
tion to commence have been received by the Town Council, who 
have instructed the surveyor to report to the General Purposes 
Committee on the matter. 

Shoreditch (London).—Owing to a continuance of the demand 
for electric current for lighting and power purposes in this district 
the Electric Light Committee have decided, in order to provide for 
contingencies, to put down additional plant at the generating 
station at an estimated cost of £6,500. An advertisement of the 
Vestry’s requirements appeared in our last issue. 


Shrewsbury.—At a special meeting of the Town Council on 
Monday, it was announced that the Shropshire Electric Light and 
Power Company had agreed to sell their undertaking to the Council 
for £21,000, the agreement to be completed by April 1. It was 
unanimously decided to accept these terms, and to apply to the 
Local Government Board for sanction to borrow £35,000, to 
complete the purchase and to make certain extensions of the plant 
and mains, 

Siam.—A consular report just issued, dealing with the trade 
of Siam, refers to the taking over of the Siam Electric Lighting 
Company’s undertaking by the Siamese Government in 1892. 
For some time subsequently the electric lighting of the city was 
undertaken by a Government department. This, however, proved 
unsatisfactory, and the plant has now been handed over to an 
American engineer, who has formed a syndicate of local mer- 
chants and others to carry on the lighting. The contract with 
the Government is for 20 years, during which the Govern- 
ment binds itself to use a large quantity of current and gives 
the syndicate the monopoly of electric lighting in Bangkok. 
The King’s palace, some of the temples, the principal streets 
and many houses are now lighted electrically, and under the 
new and more кон management, electric lighting will probably 
be greatly extended. The present capital is 100,000 ticals (£6,000) 
divided into 100 shares, of which 50 are held by American citizens, 
41 by British subjects, five by Germans, and four by Siamese, but 
it is probable that the capital will be increased to four or five times 
its present amount, and the syndicate converted into a limited 
liability company, registered as British. There should then bea 
good demand here for electrical apparatus. The existing plant 
was manufactured by the Brush Company. 


Southport.—In order to cope with the increasing demand for 
electric current in this district the Town Council on Tuesday decided 
to apply to the Local Government Board for sanction to borrow 
a further £21,000 for extension purposes. The Tramways Sub- 
Committee have presented a report on tbe question of adoptin 
electric traction on the local tramways and of extending an 
improving the system. After carefully considering the merits of 
the various systems of traction, the Committee strongly recommend 
the adoption of the overhead trolley system on & new route along 
Hoghton-street, Mornington, Derby, Sussex, Tithebarn, Bispham 
and Russell-roads, a distance of over two miles. The total capital 
outlay was estimated at £21,170, and the annual working expenses 
to maintain a 15-minutes’ service for 16 hours a day at £3,120. 

Stirling.—At the last meeting of the Town Council one or two 
members, who are closely associated with the gas interest, came for- 
ward as champions of economy, and asked the Lighting Committee 
to submit estimates of the financial effect of the introduction of the 
electric light on the rates. In the course of a trenchant reply Dean 
of Guild Millar said that he objected to giving the information after 
all the steps that had been taken, and said the attempt to obtain it 
was merely a stalking horse for the election. If the electric light 
was introduced it would make the directors of the Gas Company 
reduce the price of their gas. Ultimately, however, it was agreed 
to obtain and submit the estimates asked for. 

Taunton.—A public inquiry will be held on the 22nd inst. into 
the application to construct electric tramways in this town. The 
Electric Lighting Committee's report stated that notice had been 
given to the Electric Lighting Extension Syndicate to terminate the 
agreement entered into with them on May 17 last for the wiring of 
premises in the town for the electric light, and the Council were 
advised to enter into an agreement with the National Electric Free 
Wiring Company, provided they undertook to commence work as 
soon as the terms of the agreement had been settled. The report 
was adopted. 


Telephonie Fire Alarms.—In the Times of the 11th inst., Mr. 
G. R. Neilson calls attention to the urgency of local authorities 


looking carefully into the matter of fire-alarm communication. He 
points out that the present system necessitates the Brigade, on 
receiving notification through a street post or call point, taking their 
engines to this point in order to ascertain the locality of the fire. 
If the alarm is a false one this work is labour lost. By the adoption 
of a telephonic call system the risk of a false call is reduced to a 
minimum— in fact the probability of a wilful false call is abolished, 
owing to the fact that the hooter or buzzer which produces the 
alarm cannot be actuated by an ordinary current, either from leak- 
age or otherwise, as is the case with the bell system. The letter 
calls attention to the simplicity of the telephonic call system, the 
facilities it offers for prompt and certain notification, and the 
important point that the combination now obtainable can be used 
for a variety of additional purposes, such as police, ambulance and 
infirmary calls. The telephone fire-alarm system has been tested 
in the Metropolis by Capt. Simmonds at a point where the traffic 
is excessively heavy, and is stated to have proved reliable and 
simple in working. In fact, during the experimental period a call 
was actually received. Indications are not wanting that the local 
authorities of the country are at present considering the provision 
of electric fire and police alarms, and the introduction of the 
telephonic combination should afford an opportunity for making 
the service a perfect one. 


Telephone Trunk Extensions.—Newport (Isle of Wight) and 
Uttoxeter have been added to the telephone trunk service of the 
kingdom. 


The London Telephone Service.—At Tuesday's weekly meeting 
of the London County Council, Mr. Benn proposed that the High- 
ways Committee report what steps can be taken to investigate the 
present position of the telephone service of the Metropolis. He said 
the telephone question was one which largely concerned the London 
County Council, for it was one of the necessities of business, and 
had become one of the luxuries of the social side of their metro- 

litan life. Notwithstanding, it was a matter of surprise that in 

ndon the telephone did not occupy the same measure of useful- 
ness that it did in other cities of the country. In Manchester and 
Glasgow it was used by 1 in 250 householders, and in Liverpool by 
1 in 150, while in London only 1 in 600 availed themselves 
of the convenience. London was in an unfortunate position. 
They paid £12 for private telephones, and £20 for business 
instruments, while in Glasgow they only paid £10 and 
were grumbling at that. In Manchester they only paid £6. 
The Commissioners of Sewers of the city of London recently 
decided not to give consent to the Company to tear up the streets 
for laying wires unless they got something in return, but if the 
Company could not get consent the Post Office were prepared to do 
the work and hand it over to the Company, relieving them of the 
obligations which rested upon other companies, and that was a 
matter which should be inquired into. The great thing from which 
London suffered was the want of competition. When the agree- 
ment was firat signed there were three competitors—the National 
Telephone Company, the New Telephone Company, and the Post 
Office. But between the initiation and the completion of the 
agreement one company absorbed the other, and so London was 
face to face with a gigantic monopoly. The original idea was to 
protect the community from a monopoly, but the National Tele- 
phone Company had succeeded in absorbing 14 companies, many of 
them with lower tariffs than its own, and the consequence was 
that, in order to pay a dividend on two and a-half million of watered 
capital, the Company increased the charge to subscribers. The 
Highways Committee could follow the example of the City of 
London and decline to consent to wires being laid unless the Com- 
pany were prepared to provide an improved service at a lower 
charge. If they could not bring the Telephone Company to 
book they could institute for London a telephone system of their 
own. The engineer reported to a former Council that a telephone 
service could formed by the Council to pay well, and taking 
all circumstances into account he was of opinion that a rental of 
£10 or £12 a year would amply pay expenses, and that after 
a lapse of five years it would be possible to reduce the charge 
from 10 to 15 per cent. That was a calculation based on 10,000 
subscribers. The National Telephone Company were prepared to 
supply Huddersfield with а service, and suggested £8. lls. per 
annum, but Huddersfield thought they could do it better them- 
selves, and now the business men had a service which cost them 
64s. a year. He asked for an inquiry into the efficiency of the 
present service, and as to the possibility of the Council, or any 
other body doing better in the matter for London, —Col. Forp 
seconded the motion.—Mr. Comen, M. P., said he supported the 
motion, for they were all agreed that the telephone service in 
London was unsatisfactory and expensive, but when Mr. Benn 
went on to talk of the London County Council taking up a system, 
he disagreed with him, and did not wish to be associated with 
that. The motion was carried. 


The Motor-Car Industry.—The Financial News of the llth 
reports an interview with Mr. H. J. Lawson, who expressed his 
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views upon the outlook for the motor-car industry. Mr. Lawson 
pointed to the increasing number of motor vans, electric cabs and 
other vehicles now to be seen in the streets of London and other 
large cities. Whereas at the beginning of 1897 not a single 
British-made motor car was in exis:ence, at the present time these 
vehicles may be counted by the score. The British Motor Syndi- 
cate, of which Mr. Lawson is the founder and chairman, is described 
as being an emphatic success. 

The Strike.— Matters have tended during the week towards con- 
ciliation in the strike of the membara of the Amalgamated Society 
of Engineers. Notwithstanding that the result of a ballot of the 
Affiliated Unions resulted in a heavy vote in favour of the 48 
hours, at a meeting of the Executive Council of the Federationzof 
the Engineering and Shipbuilding Trades of the United Kingdom, 
held at Carlisle on Monday, a resolution was carried instructing 
the Council ‘‘to appoiat a deputation to approach the Board of 
Trade to use their influence under the recent Conciliation Act, 
to discuss the present industrial position.” This was much too 
forward a step for the young bloods, and the action of the 
Executive Committee has been strongly criticised at meetings of the 
men during the week, presided over by their Secretary, Mr. Barnes, 
Mr. John Burns, M. P., and others. Mr. Ritchie has, however, 
been approached, and has stated that he is sensible of the respon- 
sibilities cast upon him by the Conciliation Act, and has already 
taken such action as is most likely to carry out its objeots. It is 
generally agreed that the result of the Carlisle meeting has been to 
clear theair, as the Federated Trades represent about 150,000 workers. 
Probably the most important section of the engineering trades is 
represented by the Boiler Makers' Society, and early reports went to 
show that this body were giving signs of wishing to join the 
strikers. This feeling will, however, probably subside, as at a meet- 
ing yesterday of the Ship Repairers of London and representatives 
of the Boiler Makers an amicable understanding was arrived at. 
Ia the ballot above referred to out of about 30,000 members of the 
Boiler Makers’ Society, 23,392 voted for the 48 hours. Notwith- 
standing the evidence of unrest amongst large bodies of the men, 
there can be no doubt that a more hopeful feeling for 
an early termination of the dispute prevails. But for the 
intervention of several well known agitators who are endea- 
vouring to whip the men up to a state of frenzy and ‘‘no 
surrender,” what has proved to be a most lamentable stoppage 
of work and consequent depletion of the funds of the Amalgamated 
Society would, we believe, ere this have been terminated, to the 
benefit of both employers and workmen. One example of the 
advice given to the men by these agitators may here be given. On 
Monday the president of the local Trades Council at Sheffield 
advocated a general stoppage of the work of the country in order 
that an end А be put to the dispute in the engineering trade. 
He recommended that men employed at other firms should 
decline to execute work of any kind for firms who had joined 
the Employers’ Federation; that the railway servants should 
object to carry goods intended for these firms, and should decline 
to work trains carrying free labourers; and that miners engaged 
in pits which supply these firms with fuel and raw material 
should be called out! Yesterday the Parliamentary Committee of 
the Trades Union Congress held an all-day sitting at the London 
offices, and subsequently issued an appeal asking for generous hel 
on the grounds—(1) that the employers have intimated that their 
object is to crush the engineers’ trade union ; (2) that the employers 
have refused the good offices of the Board of Trade to have the 
dispute submitted to arbitration ; (3) because the employers have 
locked out thousands of workmen who had no grievance of any kind. 
In respect to the first ground Mr. Alexander Siemens wires that 
his remarks on the subject of the engineers’ trade union have been 
wrongly reported and grossly misconstrued. On the second point 
the masters objection to submit the dispute to arbitration is that 
there is nothing to submit. On the third point the masters 
contention is that they are acting in self-defence. Meanwhile it is 
estimated that the strike has already caused a waste of nearly a 
million of money. The moment is propitious for a suggestion 
which will enable the men to withdraw from an untenable position 
with dignity. 

The Telephone in the Provinces.—The ‘‘New Mutual Tele- 
phone Syndicate " (this sounds uncommonly like an old friend in 
new clothes) cannot be accused of allowing the grass to grow under 
its feet. The agitation stage appears to have been passed, and the 
luncheon and high-tea era to have set in. At the Queen's Hotel, 
Manchester, on Wednesday, the Syndicate entertained at luncheon 
a number of gentlemen from neighbouring towns within the area 
which the new Company intends to serve." It was announced that 
the promotors have obtained promises for over 2,000 telephones. All 
that is now required is the necessary capital to float the Company — 
and the Postmaster-General's licence. Regarding the former, it was 
stated that about 4.0, O00 is already promised. Mr. W. Thomson, who 
presided at the luncheon, desired it to be particularly understood 
that the promoters have no selfish end in view. With regard to 
the capital required it was obvious, Mr. Thomson said at a subse- 
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quent meeting of the Chamber of Commerce, that there was very 
little risk in subscribing to this, as if by any chance the Postmaster. 
General refused to give them a licence, very little expense would 
have been incurred, and those who had promised to take shares 
would have practically nothing to pay. If, on the contrary, they 
received thelicence, there could be no doubt (Mr. Thomson continued) 
of the success of the Company. The skeleton was not altogether 
absent from the feast, as the Mayor of Stockport, an honoured 
guest, expressed his personal predilection for the telephone being 
in the hands of the Government. This was met by an emphatic 
„No, no!” A subsequent speaker stated that many people 
had refused to subscribe to the new Company on the ground 
that it would, like its predecessor, the old Mutual, fall 
into the hands of the National Company, and it would cer. 
tainly help the subscription of the capital if it were made 
perfectly clear that nothing of the kind would happen in 
the present case. Mr. Thomson promptly rose to reply that 
steps would be taken to make it impossible for the Company 
to be swallowed up by the National. This whetted the curiosity of 
the participators in the Syndicate’s good cheer, but this curiosity 
remains unappeased. The humorous element was furnished by 
Mr. T. Kay, who in seconding a vote of thanks to the chairman, 
informed the meeting that he was a shareholder in the National 
Company, but he would not be disappointed if the new Company 
proved & success. 

Weston-super-Mare.— The report. recently prepared by Mr. 
Hawtayne on the electric lighting question was considered by a 
Committee of the whole Council on Monday. It was finally 
decided to adopt the smaller of the two schemes submitted, and to 
postpone the erection of refuse destructor works for the present. 
Mr. Hawtayne is to be asked by the Committee to discuss certain 
proposed modifications of the scheme before application is made to 
the Local Government Board for sanction to borrow the necessary 
moneys. 


COMPANIES’ MEETINGS AND REPORTS. 


Monte Video Telephone Company (Limited). 


The report of the Directora of this Сошрапу for the year to July 31 last 
states that there was a net profit of £6,257. 16s. 11d., after providing for 
working expenses in Monte Video aud London, and after writing off 
amounts for bad debts and depreciation of stock of materials at Monte 
Video, and of office furniture. This amount, added to the sum of £830. 
4s. 7d. brought forward from last year, leaves an available balance of £7,076. 
1s. 6d. While the value of subscriptions shows a small increase, the working 
expenses ia Monte Video are substantially less, owing to the absence of the 
extra expenditure entailed during the previous year by the cyclone aud 
change of microphone. The plant has been kept in efficient condition at 
the cost of revenue. After placing £500 to reserve the Directora recom- 
mend the payment of a dividend of 4 per cent. on the Preference share; 
(absorbing £5,600), leaving £976. 1s. 6d. to be carried forward. Mr. 
Edward F. Powers offera himself for re-election as а Director. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


COMMERCIAL DEVELOPMENT CORPORATION (LIMITED).—This Com: 
pany was registered on Oct. 9 with a capital of £200,000, in £1 shares (of 
which 10,000 are Deferred), to acquire the patents relating to an improved 
electrolyser from Mr. J. G. A. Rhodin, and to carry on the business of 
alkali manufacturers, manufacturing chemiats, &c. 

JOHN DEWHURST AND SON, SHEFFIELD (LIMIT&D).—This Company 
was registered on Oct. 4, with a capital of £10,000, in £5 shares, to 
acquire the business of mechanical and electrical engineers, general mill 
furnishers, &c., carried on under the style of John Dewhurat and Son at 
Sheffield, and to carry on the business of electricians, electrical apparatus 
manufacturers, suppliers of electricity and the general business of an 
electric light company. The first subscribers, with one share each, are: 
John Н. Dewhurst, engineer ; George Longden, engineer ; Mrs, Dewhurst; 
Mrs. Longden ; B. Nicholson ; E. G. Denner, electrician, and J. H. Draper. 
The firat Directors are John Н. Dewhurst and George Longden, who are to 
be Managing and Assistant Managing Directors respectively. 

ELECTRIC FOG SIGNAL SYNDICATE (LIMITED).—This Company was 
registered on Sept. 29, with a capital of £20,000, in £1 shares, to enter 
into an agreement with Mr. Jubal Webb for the acquisition of certain 
existing inventions in relation to electrical fog-signalling apparatus for 
railways, and to carry on the business of fog-signalling apparatus manu- 
facturera and dealers, mechanical and electrical engineera, machinists, &c. 
The first Directors are:—J. G. Kitchingman, E. Н. Frewin, and J. 
Unite, J.P. 

LEINSTER PAPER COMPANY (LIMITED).—-This Company has been 
registered at Dublin, with a capital of £25,020, in 250 sharea of £100 
each, of which 50 are fouuders, tg carry on, amongst other things, the 
manufacture, and deal in insulated electrical cables or appliances The 
first Directors are Joshua Hacking, Timothy Yates Nuttall, and Walter 
Hepworth-Collins, The patents under which the Company work are those 
granted to Messers. Collins and Nuttall. 


THE ELECTRICIAN, OCTOBER 15, 1897. 


[E 


841 


SIEMENS BROTHERS AND COMPANY (LIMITED).— The annual return 
to Aug. 20 has been filed. The capital is £500,000, in £100 shares, all of 
which have been subscribed for and allotted. £85 per share has been 
called and paid. 

SUNBEAM LAMP COMPANY (LIMITED).—The annual return to Aug. 20 
has been filed. The capital is £25,000, in £10 shares, and 1,760 of these 
have been taken up. 857 have been issued as fully paid, and the full 
amount has been called and paid on the remainder. 

TIMES ELECTRIC LAMP COMPANY (LIMITED).—The statutory return 
to July 20, has been filed. The capital is £100,000, in £1 shares, of 
which 607 have been taken up. The full amount has been called, but only 
£7 has been received. | 


we — — —¼ А — — eee 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 per cent. (Oct. 14, 1897). Price of 
silver 264d. per oz. (Oct. 14). Consols (22 per cent.) 1114—111§ for 
money, 1116—111 for account; 24 per cent. 10441—105 (Oct. 14). 
Stock Exchange Settling Days ; Consols, Nov. 4: Stocks and Shares Con- 
tinuation Days, Oct. 26 and Nov. 9; Ticket Days, Oct. 27 and Nov. 10; 
Pay Days, Oct. 28 and Nov. 11; Mining Share Carry-over Days, Oct. 25. 
and Nov. 8. 

BRAZILIAN SUBMARINE TELEGRAPH COMPANY (LIMITED). — The 
accounts of this Cumpany (subject to audit) show a profit sufficient to 
enable the Directors to recommend a final dividend of 3s. per share, 
making, with previous distributions, a total dividend of 6 per cent. for the 
year ended June 30, and also the payment of a bonus of 2s. per share 
(both free of iacome tax), which, together will amount to £32,500, leaving 
a balance of £17,221, of which amount £10,000 has been placed to reserve, 
and £7,221 carried forward. This dividend and bonus will be paid on the 
28th inst., and the transfer register will be closed from the 19th to the 
27th inst. inclusive. 

BRIGHTON AND ROTTINGDEAN SEA-SHORE ELECTRIC TRAMROAD 
COMPANY (LIMITED).—The Directors are inviting subscriptions for 800 
Six per Cent. Preference Shares of £5 each. 

CALL DUE.—A call of £1 per share on all shares of the Sheffield 
Electric Light and Power Company, not fully paid up, has been decided 
upon. 

DIRECT UNITED STATES CABLE COMPANY (LIMITED).—The Directors 
of this company have declared an interim dividend of Js. per share (free of 
income tax), being at the rate of 3 per cent. per annum, for the quarter 
ended September 30 last, payable on and after 26th inst. 

EASTERN AND SOUTH AFRICAN TELEGRAPH COMPANY (LIMITED).— 
This Company announce the payment on Nov. Ist of interest on their 
Four per Cent. Mauritius Subsidy Debentures for the six mon 94 5186 
inst. The transfer books will be closed from 26th inst. to Жоу. lst 
inclusive. 

EASTERN TELEGRAPH COMPANY (LIMITED).—This Company announce 
the payment on Nov. 156 of interest for the half-year ending 31st inst. on 
their Four per Cent. Mortgage Debenture stock. The transfer books will 
be closed from the 26th inst. to Nov. lst inclusive. 

GLOBE TELEGRAPH AND TRUST COMPANY (LIMITED). — The Financial 
News states that an interim dividend of 1s. 9d. per share for the quarter 
ended Sept. 50 has been declared. 


HAWAIIAN TRAMWAYS COMPANY (LIMITED).—At the general meet- 
ing of this Company, on Thursday last, the Chairman (Col. C. M. Davidson) 
announced that the Directors could not at present recommend a conversion 
of their lines from horae to electric traction unless some inducement were 
offered to them by the local authorities, and if such inducement were 
offered at the forthcoming meeting of the Legislature the matter would 
immediately receive the Directors' serious attention. Petitions had been 


Mar. 15 last, and that freehold land has been acquired for the erection of a 
generating station, dust destructor works, &c., with ample space for future 
extensions. The site is suitably situated on the north-west side of the 
London, Chatham and Dover Railway at Loughborough Junction, and 
negotiations are in progress to obtain a siding. An agreement is about to 
be concluded with а neighbouring company whereby the South London 
Corporation will obtain at wholesale price a supply of electric current 
during the period of construction of the works, and preparations are being 
made to commence supply and build up a connection in readiness for 
taking over when this Corporation's own machines can supply the public. 
The laying of mains is being proceeded with, and it is hoped that by the 
winter several miles will be in the streets. One large dayload consumer 
(the London Electrical Cab Company) ia already receiving а large quantity 
of current over the Corporation’s mains. The Cab Company is drawing 
supply by an arrangement under which another Company uses the main at 
a rental, and when this Corporation is in a position to generate the current 
the consumer will be taken over. Many other consumers are waiting for 
current, and their requirements will be met as soon аз mains can be laid. 
The circular also states that the Stock Exchange Committee have granted 
an official quotation to, and fixed a settling day for, their shares. A further 
call of £1 per share will probably be made before December. 


ST. JAMES’ AND PALL MALL ELECTRIC LIGHT COMPANY (LIM)TED'.— 
The sale of electricity by this Company for the quarter ended Sept. 29 
amounted to £11,695, against £10,084 for the corresponding period of 1896. 

SUSSMANN ELECTRIC MINERS LAMP COMPANY (LIMITED).—The 
report of the Directora of this Company for the period to June 30, to be 
submitted to the first general meeting of shareholders, to be held at the 
works, Kentish Town-road, on Monday, states that shortly after com- 
mencing business the Directors, in view of the many inquiries as to foreigu 
patents, deemed it advisable to extend them to several countries in which 
they had not been originally taken out, and taking advantage of certain 
improvements to the battery plates to practically prolong the life of the 
original patents for а further period of three years. Negotiations for the 
sale of some of the foreign patent rights have been entered into, notably 
for Belgium, in which country exhaustive trials have proved the efficiency 
of the lamp, and where the Ministry of Mines has sanctioned ita use. In 
addition to the miners' lamp, the Directors have given much attention to the 
many other purposes for which the battery has been proved to be particularly 
applicable, including bicycle lamps, for which it is anticipated that there 
wil be a large sale, hand lamps of various kinds for use by the public, 
policemen, postmen, and others. Experiments are also being carried on 
for their use in omnibuses and vehicles generally, and samples have been 
ordered by and supplied to the Indian Government for the purpose of 
being tested in the powder magazines in Bengal. The difficulties not 
uncommonly incidental to a new manufacture have presented them- 
selves to the directors, who regret that the actual progress made ia not 
equal to expectation, and that they are not able to announce a dividend. 
In order to give the shareholders an opportunity of inspecting the various 
description of lamps in hand, arrangements have been made for the meeting 
to be held at the works. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company’s traffic receipts for the week ended Oct. 8 (after deducting 17 
per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,809. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).— 
Subject to final audit, the Directora of this Company have decided to 
recommend the payinent of the undermentioned dividends for the six 
months ended June 50 : 6s. per share on the Firat and Second Preference 
shares, and ls. per share on the Ordinary shares. 

WESTERN UNION TELEGRAPH COMPANY.—The annual meeting of this 
Company was held at New York on Wedoesday. Mr. Jacob A. Schiff wa: 
elected to the seat on the Board of Directors vacaut by the retirement of 
Mr. John van Horne, the vice-president. The accounts for the year to 
June 50 were given in our last issue. 


received by the Company for the extension of tbe lines. The price of BLECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
furage had recently greatly increased. ERE M CMM ECKE NL RE An ro 
JNDO-EUROPEAN TELEGRAPH COMPANY (LIMITED!.—The Board of Week | Inc. | Ne to date. 
Directora of this Company have declared an interim dividend for the half- Line. ended Amount. or Dec. ES Se. nee. 
year ended June 30 last, at the rate of 5 per cent. per annum, free of | es Amount. or Dee. 
income tax, payable Nov. l. The transfer books will be closed from the 71697 | £ | £ 4 & 
25th to the 5180 instant. Birmiogham Tramways. Ос. 9 3,690 | +346 |... TENE. 
RIO TINTO COMPANY (LIMITED).—A recent advance in the shares of | Bristol Trams & Carriage „ 8 2,750 +470 14 38,502 7 4, 500 
this Company is stated to be due to certain negotiations, which are City & South London Ry. „ 10 970 ＋ 5 15 | 13,590 — 90 
practically complete, for the adoption of a system of treatment of copper s 2 | 146 И 4 
by electricity. Dover Tramways ...... { „ 9 194 5 5 667 ; 
SOUTH LONDON ELECTRIC SUPPLY CORPORATION (LIMITED)..—In a | Dublin United (Southern)! „, 8 522|+ 14 | 14| 10,823 - 734 
circular issued by this Company, dealing with the progress made to date, | Liverpool Overhead Rly.| „ 10 1,521 | +245 | 15, 22,094 +2,777 
it is stated that the first statutory meeting of shareholders was held on | Sheffield Tramways ...... „ 10 989 ' +119 Sus "e 
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£'85,101 Btock 4 Do. 4X Shi piros Deben ture 138 140 118 140 217 8 | May and November е 
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£3,088,u Stock 5/0 Do. Deferred . Sie nated vis беде 101 "m 53 6} 7 6 | Mar., June, Oct., Dec. » 
28,088, 0 200 Stock 4% African Direct Telegraph vie ) va lega deem. 5 16 154 16 : 5 10 une and December. «e o 
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THE UNIVERSAL ENGINE. 


DIPLOME D'HONNEUR, BRUSSELS EXHIBITION. 


High Speed. 
Sensitive Governing. 


Simple Construction. 


Economical Working. 


MANUFACTURED BY 


THE BRUSH A 
ELECTRICAL ENGINEERING GO., (E 


LIMITED, 
49, Queen Victoria St., London, E.C. 
— THE FABRIS PATENT ARC 


THIS LAMP runs on the Direct-Current in Series or Parallel. 
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HOLDEN-D’ARSONVAL 


As supplied in considerable 
numbers to the 
UNIVERSITY COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


„ — € 
Sensitive. 
Portable. 
Dead Beat. 


GALVANOMETER 


— — = 


UNAFFECTED BY VIBRATION. 
£6100 £5 о 0. £4 0 о. 


“ч чм МАРФА. Se 


J. PITKIN, =, возио» St., CLERKENWELL, E.C. 


The chief advantage of this Saroy consists of its graud sim- 
plicity and the compactness of the working parts, which is 
the simplest workmanship of any Arc Lamp in existence, 
and anybody not in the electrical line can attend to it. The 
whole space occupied by the regulated mechanism of the 
Lamp is not more than 2} inches in height, stock length 
22 inches long. 

Ihe Lamp is capable of running equally well from any cur- 
rent from 5 to 10 amperes, only taking voltage from 38 to 40, 


Cost of Lamp Complete, £6 О O. 
Weight of Lamp naked, 51). ; complete, Silb. 

The Fabris Patent Reflecting Block is constructed by 
a new process and will last between 300 and 500 hours. 

The length of time that this Block lasts entirely depends 
on the position in which it is used. It із constructed so that 
it will throw the light upwards or downwards, or in a straight 
direction, and can be made to fit on any focussing lamp. 
Price according to size. 

Report upon Reflecting Block for V. Fabris’ 
Arc Lamp: 

“ The candle-power given by one of the lamps ia a direction 
469 below the horizontal plane passing through the arc was 
measured with and without the reflecting block. ‘Ihe block 
was found to increase the light in the above direction by 40%.” 


V. FABRIS & CO., rotirnam Court Road, W. 


THE ELECTRICAL and GENERAL ENGINEERING 


COLLEGE (PENYWERN HOUSE). 


2&4,Penywrern Road, EARLS COURT, S. ur 


. —— Мм МУ ODO 


Price 1d.] DAIL Y Price 1d. 


TENDERS ann CONTRACTS. | Principal: а. W. de TUNZELMANN, B.Sc., M. l. E. E 


The New London Daily Paper. Senior Instructor: ©. CAPITO, M.I.E.E., M.I.M.E. 
Of all Newsagents, and at Messrs. Smith's Bookstalls by order, or of the Publisher PP 
Subscriptions :—3 months, 9s. od.; 6 months, 195. 6d.; 12 months, 39s EXTENSIVE LABORATORIES, DYNAMO ROOM, STEAM ENGINE, 


post free. Single Copies td., post free 114. 
ADVERTISEMENT RATES ON APPLICATION. ENGINEERING WORKSHOP with MACHINE TOOLS, 
PATTERN SHOP, &c. 


BOUVERIE PRESS, Ltd., 98 & 99, Temple Chambers, Bouverle Street, E.C- 
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THE EASTERN TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 
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IN CONNECTION WITH THE - (EH IMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
BS TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to эре, Portugal, Gibraltar, Malta, Egypt, Aden, 

| and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, aiso to Peru, Chili, and other parts of South America; and 

to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 

Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 

Hainan, China. | | 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By I le to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
an anila. „ 


Telegrams should be sent from the Company's Stations— 
LONDON—1I, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANOHESTER—20, Brown Street. LIVERPOOL—K18, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandia, Rettimo, Canea, Sitis: 
Rhodes, Trieste, Corfu, Zante, Patras, Раа аспа, Santa Maura, Tinos, Andros, Zea, and 
e Gree í i 


This Company’s Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


& 
то аселага тоа мыц нон Е VITA. HA STERN, vue fet 


Books of Forms and Tariffs forwarded post free оп application at the Company's Chief Offices as above, or at 
87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET  EELEGRAPHES, MARSEILLES. 
Winchester Hoase, 50, Old Broad Street, E. O. By Order, GEORGE DRAPER, Secretary 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPHCLAL NIRES. 


DIRECT OVERLAND TELEGRAPHS 


. CONNECTED WITH 
INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 
MENTS, CHINA, MANILA, COOHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY In the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


essages are accepted ab the Company's Offices— 
LONDON: 18, Old E Broad Street, E.O, 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E. C. 


LIVERPOOL: African House, 6, Water Street. 


MANOHESTER: 60, Spring Gardens. 


Where receipts are given gratis for the charges made and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED VI. А. TIN DO.” 
No Charge is made by any Telegraph Station for the transmission of the Vis.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 


application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd, 27, Cannon St. E. O. 


 BROWNINC'S PRESERVATIVE ENAMEL PAINT, 


IN ANY COLOUR OR TINT. 
READY MIXED. UGEABLE AT ANY TIME. For SHIPS, STEAMERS, YACHTS (inside or outside), LAM 5 na and Electrio), 
and for ALL PURPOSES where a hard and washable surface is essential. Has stood years of rough w 
THE INDESTRUOTIBLE PAINT resists the action of acids and alkalies. Invaluable for Iron Structures, Roofing, € Gas Tanks, &c 
LASTS WELL WHERE OTHER PAINTS ARE USELESS, NOT AFFECTED BV FUMES, GASES, SUDDEN CHANGES OV TEMPERATUR 4&0, 
BROWNING’S PRESERVATIVE ANTI-FOULING COMPOSITIONS. 
a Perfeet Gure 


BROWNINC’S COLOURLESS PRESERVATIVE SOLUTION "tu? Damp Walls. 


Prevents decay and makes perfectly 3 Stone, Marble, Brick, Cement, Plaster, &o, The only solution used on OLEGPATRA’S NEEDLE 
which has been preserved by it 18 YEARS. 556 „ 


THE PAINTS and the SOLUTION SECURED the HIGHEST AWARDS at each of the EXHIBITIOHS— 


. FISHERIES, HEALTH, and INVENTIONS, in 1883, 1884, and 1885. Telegraphic Address: ‘WEATHERPROOF LONDON." 


PIA 30 vu 4 


: OLEOPATRA'S. NEEDLE: s. 


EPPS’ S COCOA 


EXTRACT FROM A LECTURE ON “ FOODS AND THEIR 
VALUES, BY Dr. ANDREW WiLsoN, F. R. S. E., &c.—'* If 
any motives— first, of due regard for health, and second, of 
getting full food- value for money expended— can be said to 
weigh with us in choosing our foods, then I say that Cocoa 
(Epps's being the most nutritious) should be made to replace 
tea and coffee without hesitation. Cocoa is a food ; tea and 
coffee are not foods. This is the whole science of the matter 
in a nutshell, and he who runs may read the obvious moral 
of the story.” 


Duncan Wallet and Co., 


EXPORT PROVISION MEROHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &o., in Bond. 
114, FENCHURCH STREET, LONDON, E. C. 


Special Arrangements made for supply of Telegraph Stations & Cable Steamers abroad 
Mesars. D. W. & Co. supply Ero and Bonded Stores to the CABLE STEAMERS 
of several Companies, alio to S STATIONS of the un EASTERN 
AND SOUTH AFRICAN, Md EASTERN EXTENSION, AUSTRALASIA, AND 
CHINA TELEGRAPH COMPANIES, and are prepared to ш orders on specially 


favourable terms on shortest notice. Telephone No. 502 Avenue. 


KIRKALDY’S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION 00.'5 ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 


LINE, STAR NAVIGATION CO., Messrs, GEORGE THOMPSON & CO., Messrs, LAMPORT & HOLT, Messrs. MILBURN & C0., Mr. V. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels. Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


TELEGRAPHIC, ADDRESS: KIRKALDY LONDON." 


JOHN KIRKALDY & SON, Wee“ GARFORD ST., LON DON, E. 
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THE EASTERN «SOUTH AFRICAN TELEGRAPH COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Lar, «= 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


——— "9 ͤ 9€ 000066 


The above Companies, by means of Oables along the East and West Ooasts of Africa, as shown in the Map on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs:— 


SOUTH AFRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR. SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Вау). MOMBASA, 
BAGAMOYO. DAR-ES-SALAAM, ' 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH, 
BATHURST (Gambia), BISSAO. CONAKRY. 
PIARA LEONE: d KOTONOU (Porto Noro) 
ACCRA. ovo}. 
рте en GABOON, 
i S. THOME. WHYDAH. 
s LOANDA. GERMAN 
BONNY. BENGUELLA, | — MAAL 
CAPE COAST CASTLE. MOSSAMEDES, CAMEROONS: 
Books of Forms, Tarifa and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, E.O. 
By order, 
Н. B. PLANK, Secretary, GEORGE DRAPER, Secretary, J. OAMBROOK, Secretary, 
AÀrRicAN Dmror @вневдев Oomrany, Bastanu AND о Avaican TsLEeRAPB Wer Arroan Tarzoxirm Courant. 
МРАИТ. 
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m BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Lm. 
THE WESTERN + BRAZILIAN TELEGRAPH C0., In. 


HE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 

Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 

Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 

from Pernambuco to Ceara, Maranham, and Para. 

Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo, Ltd., 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Со., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira — = « кш. On. S vw 
Oape Verde Islands—8t. A „„ ойы ‚шш 
T) " Bt. Iago — == — - 
Brazil-Pernambuco 2 = 2 æ æ 
„% All other Stations — æ = 
Uruguay—All Stations .- — 


Argentine Republic—All Stations. Еа = pas 


Paraguay—All Stations = = æ — — 
Bolivia—All Stations — 
Ohili—All Stations —— æ æ æ — 
Peru—All Stations us жа ш эш жш С" 


000000 


Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies. Messages should be marked “Via Eastern.” 


By Оврев,. 
RIOHABD OOLLETT, Secretary, 
Bnazmian Busmann Шаглеварн Oo., Wimogmermsa Hovas, Orv Broan STRENT. 


m» es CO во = ® 
cO 0000 rv № 
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me "COMMERCIAL." . 


THE LEADING ATLANTIC CABLE COMPANY. DANS 


> — | THE GREAT SUBMARINE AND LAND TELEGRAPH SYSTEM. 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGSAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST hELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The “ COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Paoiflo Raltway Telegraph 
for all important places in Canada, from the Atlantio to the Paoifio; the ONLY COMPANY having Lines in British Columbia. The ‘‘ COMMERCIAL” Company's 
Cables landing In New York City and near Boston connect with its OWN SYSTEM of Land Lines, reaching all parts of the United States. 


9 mi * D 
1 EGA I T9777] S| 
* OCEAN j [7 


— 
t „4“ 
"FBENNETI > 


MARK YOUR MESSAGES WITH THE FREE INDICATION * VIA COMMERCIAL,” on ове тне company’s GLOBE TRADE MARK FORMS. 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, E. c. FREDK. WARD, MANAGER IN ENGLAND, 
BARING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 
HEAD OFFICE: 253, BROADWAY, NEW YORK, U.S.A. 
JOHN W. MACKAY, PRESIDENT. GEO. G. WARD, VicE-PRESIDENT AND GENERAL MANAGER, ALBERT BECK, ЅесвЕтавт. 
— A —D— A —€—— —————————————————————————————— b n — — ͤ uvC . — INDEED NER 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed, 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXIOO and CENTRAL and SOUTH AMERICA. 


DIRECT -WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS In the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


“Yia Western Union.” "TT tayo) 


The Off f the C 
eat Britain are— 262, GRESHAM HOUSE, OLD BROAD STREET, LONDON, Е.С, 


in Great Britain are— 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, Е.С. 2, NORTHUMBERLAND AVENUE, LONDON, W.C. | 1, PANMURE STREET, DUNDEE. 
21, ROYAL EXC! ANGE, LONDON, Е.С. A5, EXCHANGE BUILDINGS, LIVERPOOL. 106, GEORGE STREET, EDINBURGH. 
109, FENCHURCH STREET, LONDON, Е.С. BACKHALL CHAMBERS, BALDWIN ST., BRIBTOL. | EXCHANGE BUILDINGS, LEITH. . 
HT МОНАМ HOUSE, ARUNDEL ST., STRAND, | $9, GORDON STREET, GLASGOW. 7, ROYAL EXCHANGE, BANK ST., MANCHESTER. 
NDON, W.C, 10, FORSTER 8QUARE, BRADFORD 1, SIDE, NAWCASTLE-ON.TYNE. 
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TELEPHONE No. 15,007. TELEGRAMS; “INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1860) 


Electrical Aucticneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exoeed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 
TENDERS are invited by the AGENT-GENERAL for 


VICTORIA, 15, Victoria-street, Westminster, for the SUPPLY of 
ELECTRIC LIGHT CABLES AND FITTINGS 
for the Railway Department of the Colony. The Specification and Conditions of 
Contract can be obtained at the above address, where Tenders must be delivered by 
the 10th of NOVEMBER, addressed to the Victorian Railway Commissioner, accom- 


ed by a preliminary deposit of £20 enclosed in a separate envelope addressed to 
e Agent-General. 


The Tenders will be opened at Melbourne on the 20th December next. 


VESTRY OF ST. PANCRAS. 


The VESTRY of ST. PANCRAS are preparen to receive TRNDERS for SUPPLY- 
ING and FIXING ADDITIONAL PLANT at the Regent's Park Electricity Works. 
comprising : 
DYNAMO“, ENGINES AND SWITCHBOARD. 
Copies of Specification, Conditions of Contract, and form of Tender, to be obtained 
upon N to the Chief Clerk, Electricity Department Offices, No. 57, Pratt- 
street, We on payment of à deposit of д1, which will be returnable on receipt of 


a bona fide Tender and Specification. 
Tenders to be sent to the unde ed, endorsed ‘Tender for Engines and 
os, &.“, by 12 o'clock noou, on TUESDAY, 2nd November, 1897. 
The Vestry do not bind themselves to acoept the lowest or any Tender. 


C. H. F. BA RR , Veatry Clerk. 
Vestry Hall, Pancras-road, 
London, N.W., 11th October, 1897. 


COUNTY BOROUGH OF BURNLEY. 


TENDEBS FOR ELECTRIC LIGHTING CABLES. 

The CORPORATION of BURNLEY invite TENDERS for the SUPPLY and 
DELIVERY at their Electric Lighting Station of LEAD-SHEATHED ARMOURED 
UNDERGROUND CABLES. 

i i ana on schedule of quantities and forms of Tender may be obtained on 
application to Mr. W. R. Wright, the Borough Electrical Engineer, on payment of а 
deposit of 21 1s., which will be returned on receipt of a bona fide Tender. 

ealed Tenders endorsed Tenders for Cables, and addressed to the Chairman of 
the Electric Lighting 8ub.-Committee, Town Hall, Burnley, must be delivered on or 
before WEDNESDAY, the 17th November, 1897. 


By Order, 
WM. T. FULLALOVE, Town Clerk. 
Town Hall, Burnley, 19th October, 1897. 


AREHOUSE or FACTORY TO BE LET, with option 


of purchase ; exceptionally well lighted, and situate in busy market town 
80 miles from London; well-built red brick buildiug of four floors, over a very fine 
brick arched basement, 1271t. long by 30ft. ; two large yards good stabling, oflices 
&nd cottage, artesian well, working lifts inside and out, suitable for anyone requir- 
ing plenty of floor space ; two pairs of double gates and yard ia front for loading. 
П particulars of OSCAR BERRY, Monument-square, London, E. C. 


-e— 


OMPLETE STEAM PLANT FOR SALE, consisting of 


Two 50 N. H. P. Loco. Type Boilers by Clark, Chapman & Co., and Two Steam 
Parsons Turbo-generators, each capable of giving 375 amperes at 100 volts. Two Feed 
Pumps, Feed-Water Heater, Separator, Steam and Exhaust Pipe. In good working 
order, may be seen running by appointment. Price for the entire plant, £1,000. 
If desired, plant can be divided.—Apply to JONES BRos., Drapers aud General Stores, 
346-366, Holloway-road. 


— 


— — — — 


HE EASTERN EXTENSION, AUSTRALASIA AND 
CHINA TELEGRAPH COMPANY (Limited). 


NOTICE is Hereby Given, that the FORTY-EIGHTH HALF-YEA RLY ORDINARY 
GENERAL MEETING of this Company will be held on WEDNESDAY, the 27th 
day of October, 1897, at 2.30 o'clock in the Afternoon, at WINCHESTER HOUSE, 
50, Old Broad-street. London, when the Report and Accounts for the half year ended 
30th June, 1897, will be submitted, and the ordinary business of the Company 


transacted. 
MM Dated this 19th day of October, 1897. 
By order of the Board, 
F. E. HESSE, Manager and Secretary. 
Winchester House, 50, Old Broad-street, 


» London, Е.С. 


RAZILIAN SUBMARINE TELEGRAPH COMPANY, 
LIMITED. 


NOTICE is Hereby Given that the FORTY-EIGHTH ORDINARY GENERAL 
MEETING of the Shareholders of the Brazilian Submarine Tel ph Company 
gamina will be held in Room 25, WINCHESTER HOUSE, Old Broad-street, 

ndon, E. C., on WEDNESDAY, the 27th day of October, 1897, at Twelve o'clock 
noon, when the Report of the Directors and the Accounts to 30th June, 1897, will be 
presented, a Dividend declared, and the ordinary business of the Company transacted. 

Notice is also Given, that the REGISTER of TRANSFERS will be CLOSED from 
the 19th to the 27th OCTOBER, both days inclusive. 


y order 
RICHARD COLLETT, Secretary. 


Winchester House, Old Broad-street, 
London, E.C., 19th October, 1897. 


2 Gold Medals. 


— 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE, —— | 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '' Turnstile London." Telephone, «51 


STANLEY 


APPOINTMENTS VACANT. 


LASGOW CORPORATION. 
(ELECTRICITY DEPARTMENT.) 


TO ELECTRICAL ENGINEERS. 

The GLASGOW CORPORATION invite APPLICATIONS for the position of CHIEF 
RESIDENT ENGINEER of their Electricity Department. Applicants bes des pos- 
sessing practical experience in all matters relating to electricity, must be specially 
qualified to prepare designs and spectfications for, and to carry out the construction 
of generating stations and the laying down of mains and all other works necessary 
for the production and distribution of current for lighting and motive power, and 
to take the entire general Management of the Department. The salary will not be 
less than £800 per annum, but the successful candidate will require to devote his 
whole time to the duties of the office. 

Applications, stating age and experience, accompanied by twenty printed copies 
of not more than six testimonials of recent date, to be lodged with the Subscriber, 
marked Electrical Engineer," on or before 9th NOVEMBER next. 

Canvassing any member of the Corporation wlll disqualify aoplicants. 


J.D. MARWICK, Town Clerk. 
City Chambers, Glasgow, 21st October, 1897. 


—— oo me ſ — — 


CHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in THE ELEC- 
TRICIAN " at the following low rates : 

Three Lines and Under ay РРР 
Per Line After 


1s. 6d. 
6d. 


Nine words to the Line. 


Cash must accompany all orders for advertisements inserted at these rates, 


or, if inserted, they will be charged at scale rate. 


SITUATIONS VACANT AND WANTED, &c. 
REQUIRED, the SERVICES of a competent ELECTRICAL 


ENGINEER, to take charge of an important Supply Station in the neighbour- 
hood of London.—Reply, stating previous experience, qualifications, and salary 
eld and enclosing copies of testimonials, to G. S., c,o Messrs. Street, 30, 
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By PHILIP DAWSON, C.E. 
Revised, Enlarged, and brought up to date from ** ENGINEERING,” 
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WHITTAKER’S RECENT ELECTRICAL BOOKS. 


NEW AND ILLUSTRATED LISTS POST FREE. 


PRACTICAL ELECTRICAL MEASUREMENTS. An 

Introductory Course in Practical Physics for Students and Young neers. 

By E. H. CRAPPER, Lecturer in Physics and Electrical Engineering, Sheffield 
Technical School. With 56 illustrations. Crown 8vo., 28. 6d, 

* The book not only furnishes a course in electrical testing but may also be pro- 
fitably used by advanced students in technical schools.“ — Nature. 


THE ALTERNATING-CURRENT CIRCUIT: An Intro- 


ductory an^ Non-Mathematical Book for Engineers and Students. By W. PERREN 
MAYOOCK, M.I.R.E. With 51 Illustrations. Small crown Svo, cloth, 28. 6d. 


ELECTRIC LIGHTING AND POWER DISTRIBUTION: 
An Elementary Manual of. For students preparing for the Preliminary and 
Ordinary Grade Examination of the City and Guilds of London Institute and 
General Readers. Ву w. PERREN MAYCOCK, M.I,E.E. Third Edition, Revised 
and Re-written, in Two Volumes. Vol. I. With 931 Illustrations. Crown 


8vo., 68. 
„The work will no doubt become a standard textbook for schools and classes on 
this subject; as such it has few equals."— Electrical Review. 


ELECTRICITY IN OUR HOMES AND WORKSHOPS. 
A Practical Treatise on Auxiliary Electrical Apparatus. With 148 illustrations. 
By SYDNEY F. WALKER, M. I. R. E., A. M. Inst. C. E. Third Edition, 
and Enlarged. Wide Crown 8vo., 66. 


TRANSFORMERS FOR SINGLE AND MULTIPHASE 
CURRENTS: A Treatise on their Theory, Construction and Use. By 
GISBERT КАРР, M.Inst.C.E., M.Inst.E.E. Translated from the German by the 
Author. With 133 Illustrations. 254 pages, with Index. Crown 8vo., 68. 

“Is the most complete and practical book we have seen on the subject."— Electrical 


neer 

ELECTRIC TRANSMISSION OF ENERGY, and its Trans- 
formation, Subdivision and Distribution. A Practical Handbook. By GISBERT 
КАРР, C. R., Member of the Institution of Civil Engineers, Member of the Insti- 
tution of Electrical Engineers. With 166 Illustrations. Fourth Edition, mostly 
re-written. 455 pages. Crown Svo., 108. 6d. 

This book is one which must cf necessity be found in the hands of everyone who 
desires to become acquainted with the best and latest information on the subject.” 
— Electrical Engineer. 

THE DYNAMO: Its Theory, Design, and Manufacture. By 
C. C. HAWKINS, M. A., A. I. E. E., and F. WALLIS, A. I. E. E. Second Edition, re- 
vised. With 190 illustrations, mostly from original drawings. 550 pages. 10s. ва. 

“We welcome this book as a thoroughly trustworthy and use Work. — 


THE PRACTICAL TELEPHONE HANDBOOK. By 


J. POOLE (Wh. So.), A. I. E. R., Chief Electrician to the New Telephone Com a 
Manchester. With 288 illustrations. Second Edition, revised and considerab. 


enlarged. Ба. 
* This essentially practical book is published at an opportune moment. —Electrictan.. 
WHITTAKER & CO., White Hart Street, Paternoster Square, Е.С. 


Now READY. 
THE BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH, 1896-7. 


A CAREFULLY and ACCURATELY COMPILED READY REFERENCE INDEX to the LITERATURE of the SUBJECT of RONTGEN or X-RAYS. 
| Edited by OHARLES E. S. PHILLIPS. 
With an Historical Retrospect and a Chapter, “ Practical Hints,” on X-Ray Work by the Editor. 


It is intended to publish this important Bibliography annually. In all cases where a distinct advance is made by British or Foreign investigators. 
into the Science and Applications of Radiography, a brief Digest is given to help the reader tu form an opinion as to the ground covered by that work, 


and so to reduce the labour of research to a minimum. | 
The book will be indispensable for the Reference Library, Public Libraries, Colleges, Technical Schools and Laboratories, and to all whose business. 
or pleasure necessitates an up-to-date acquaintance with the progress of this branch of Physical Science. 


Price 5s. post free; abroad 5s. 3d. 


READY OCTOBER 30th. 
STUDENTS’ GUIDE 


SUBMARINE CABLE TESTING. 


By Н. К. С. FISHER and J. С. Н. DARBY. 
Priee Ge. pest free, abroad Gs. За. 

The authors of this book have, for some years past, been engaged in the олет work of Submarine Cable Testing in the Eastern Extension 
Telegraph Company’s service, and have embodied their ce in a useful Guide for the use of those in the Telegraph Service who desire to айу 
themselves for the examinations which the Cable Companies have recently institated. To those desirous of entering the Cable Service, Meere. Feber 
and Derby’s book is indispensable, as it is now necessary for probationérs to these examinations as part of the qualification for eervice. 

The Book is very y Illustrated. 


ELECTRICAL LABORATORY NOTES ^» FORMS. 


ARRANGED AND PREPARED BY 
J. А. FLEMING, M. A., F. R. S. 


Dr. 
| Professor of Electrical Engineering in University College, London. 
These Laboratory Netes and Forms” have been prepared to assist Teachers, Demonstrators and Svadents in Electrical Laboratories, and to 
enable the Teacher to economize time. consist of & series of V and Twenty Advanced Exercises in Practical Electrical Measure- 
ments and Testing. For each of these Swercises a Report Sheet has been prepared, a portion of which is occupied with a condensed account of the 
theory und practical instructions for performing the particular Experiment, the other portion being ruled up in lettered columns, to be filled in by the 
Student with the observed and calculated quantities. Where simple diagrams will assist the student, these have been supplied. These Exercises are 
for the most part based on the methods in use in the Electrical Engineering Laboratories of University College, London; but they are perfectly general, 
and cwh be put into practice in any Electrical Laboratory. | : А 
Each Form is supplied either singly at 4d. nett, or at Bs. 6d. per dozen nett (esmorted or otherwise as required) in seta of any three at. 
18. nett; or the set of Twenty Elementary (or Advanced) Exercises can be obtained, price 58. Gd. nett. The complete set of Elementary and 
Advanced Exercises are price 108. 6d. nett, or in a handy Portfolio, 12S. nett; or bound in strong cloth case, price 128. 64. nett. 
Spare Tabulated Sheets for Observations, price 1d. each, or 11d. per dozen nett. Strong portfolios, price 18. Sd. each. The very best quality 
foolseap sectional paper (16in. by 13in.) can be supplied, price 1S. per dozen sheets, nett. 
NOTIGE .— In November, a Che Edition of these Notes and Forms will be ready, price 2d. each nett, or 28. 
per dosen assorted, post free. These cheaper formas will be somewhat smaller in size, and on cheaper paper, but will be otherwise ae 
the higher-priced copies. They are intended for the use of the numerous students attending the Electrical Engineering Classes at the 


Polytechnics and similar teaching institutions established throughout the country. | 


The work is eminently a practical one, and deserving of considerable praise."— 
Electrical Review. 
LON DON : 
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"THE ELECTRICIAN” PRINTING AND PUBLISHING CO., Lid, 
1, 2 & 3, Salisbury Court, London, Hngland. 
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NOTES. 


TRE Final Report of the Royal Commission appointed some 
five years ago to inquire what Lighthouses and Light-vessels 
it is desirable to connect with the telegraphic system of the 
United Kingdom by Electrical Communication has at last 
been published, and is reproduced almost in full elsewhere in 
the present issue. In addition to initiating and organising 
a system of electrical communication with our outlying 
lighthouses and our light-vessels this Commission has 
introduced several new departures, has tried many 
more, and has come to two or three important conclu- 
sions. First of all, the Royal Commissioners introduced the 
‘‘discontinuous cable system now under trial at the 
Fastnet, a system which gives every indication of ultimate 
success. Then, again, we have the bold idea of utilising 
wireless telegraphy in connection with those light-ships moored 
in water too deep, or in positions too exposed, to permit of 
electrical communication being maintained by any other 
method. Last, but not least, the Sunk” system has been 
improved and made sufficiently strong to meet all the buffets it 
is likely to experience in electrically linking our less-exposed 
light-vessels with the shore. In short, the Commission has 
performed its duties in the painstaking and conscientious 
manner we expect of Englishmen. We can but re-echo the 
hope expressed by the Royal Commissioners that the good 
work inaugurated by them will be continued by the numerous 


departments concerned. An insular, maritime nation such as 
the United Kingdom should take the first rank in all that 
appertains to coast communication., 


In another column we publish the first portion of a lecture 
of unusual interest, delivered last Monday before the Sheffield 
Society of Engineers and Metallurgists by Dr. J. A. Fiemme. 
The subject of this discourse, ‘‘ The Ferromagnetic Properties 
of Iron and Steel," was calculated to propitiate the genius loci, 
and the many suggestive remarks of the lecturer should bear 
good fruit in Sheffield—and elsewhere. 

„Ir must be kept constantly in view," says MILL, “ that in 
science, those who speak of explaining any phenomenon mean 
(or should mean) pointing out not some more familiar, but 
merely some more general phenomenon, of which it is a partial 
exemplification; or some laws of causation which produce it 
by their joint or successive action, and from which, therefore, 
its conditions may be determined deductively.” In strict 
accordance with this canon is the hypothesis of ferromag- 
netism outlined by Dr. FLEMNG at Sheffield. Taking his 
stand on the experimental fact that an electrified body 
in motion is equivalent to an electric current and 
produces a magnetic field, Dr. Fremme shows that 
nothing more is required to explain ferromagnetic pro- 
perties than the assumption that the molecule of iron is 
built up in a particular way and rotates round a particular 
axis. With these quite warrantable assumptions a concordant 
** explanation ” of all the main facts of magnetism is rendered 
possible; a logical extension of the theory, taking into account 
also most of the puzzling sub-phenomena, if we may be 
allowed the term. Having fitted his theory to his magnetic 
facts, Dr. FLEMMN naturally proceeds to inquire if it squares 
with cognate facts and theories, and in this direction he finds 
ample support and encouragement. We can but join in the 
lecturer’s modest aspiration that his lucid, logical and 
laboriously worked-out theory may at least serve to stimu- 


late further investigation.” 
— — 


WEILER New York has so long hesitated to admit the trolley 
into her busy streets, and has at length solved the electric 
traction problem by building nearly fifty miles of conduit 
tramway, it is not to be wondered at that Liverpool, although, 
perhaps, our most American city, feels a similar hesitation. 
It will be a matter for little surprise if the Lancashire seaport 
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should follow the example of the American one, at any rate, 
so far as may concern its principal business streets, and should 
adopt a combined system consisting of conduits for these 
thoroughfares with the ordinary trolley for places where the 
traffic is less congested. .Much, of course, will depend on the 
influence which the short lengths of sample trolley line, that 
are soon to be erected in Liverpool, will exert upon the 
minds of the authorities; and as these samples, we believe, 
are intended to be thoroughly representative of various forms 
of trolley construction, the hesitating Committee will doubtless 
find the object-lesson sufficiently instructive and convincing. 


fe 


We do not know, however, to what extent Dr. Норкімвом 
will carry variety in his specimens. Will he include an exhi- 
bition of the American rough-and-ready style, with its bulky 
timber trolley poles and maze of span-wires, feeders and other 
overhead paraphernalia? It is a sight that every well-insured 
British electrical engineer should see—and ever afterwards 
avoid. Even the Americans, with their plausible excuse for 
the ‘‘rough-and-ready,” are gradually avoiding it; and the best 
of their most recent trolley construction almost approaches to 
the elegance of British practice, as exemplified at Bristol or 
Leeds. Indeed, if the anxious Liverpool Committee will but 
step over to Leeds they may see an admirable object-lesson in 
overhead trolley work, and one which they need not fear to 
imitate in their narrowest and most crowded thoroughfares. 

Tux practice of combining а conduit and a trolley system 
is not novel; it has been in operation in Washington for 
a considerable time, and appears to be successful. There 
is, of course, some delay—from 15sec. io 20sec.—as each 
car passes the junction between the trolley and conduit 
sections, and a man has to be constantly kept in a kind of 
vault to make the necessary alterations in the conduit con- 
nections. On the other hand, the underground system provides 
а ready solution of the return-circuit problem, and enables an 
insulated return conductor to be provided. The insulation 
resistance of this conductor is, however, more difficult to main- 
tain at a high value than is that of the positive conductor, if we 
may accept as general evidence on this point the experience 
acquired with the double-conductor conduits at Washington . 
but even in that circumstance the magnitude of the mischief- 
working earth current must be very small as compared with 
what strays from a track-rail return bonded in the ordinary 
way. An esteemed correspondent has pointed out to us that 
by the conduits at New York being built for insulated-return 
conductors, Prof. Аүвток'в contention that track rails ought 
not to be used for return currents is being acted upon in actual 
practice. New York cannot, however, claim to have been the 
first to realise the importance of the insulated-return conductor; 
tramway conduits in which this feature is embodied have 
been in operation during many years past in that city of 
electrical conduits— Washington. 


We invite the attention of supply-station engineers to the 
description, which will be found in another column, of a 
method of connecting a number of sub-stations to a central 
station, devised by Mr. AxpnEws, of Hastings, for the purpose 
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of safeguarding the sub-stations against interruption of supply 
through the occurrence of а fault in any part of the primary 
mains. As regards the arrangement of the feeders, the 
method is to provide an alternative path between the supply 
station and any point on the system ; and in this respect the 
effect is the same as that of a ring-main including all the sub- 
stations. The relative merits of the two systems is largely 
affected by local conditions, such as the relative positions of 
the sub-stations ; and while in some cases it might be more 
economical to adopt the ring-main system, in others Mr. 
ANDREWs's triangulated-main system might be advantageous. 
The latter method has one merit not possessed by the former, 
viz., that it admits of the use of the isolating cut-outs proposed 
by Mr. AnpreEws as a рагі of his device. It certainly is a point 
in its favour, that on this system a faulty cable is instantly 
and automatically disconnected at both ends from the net- 
work, while the whole business of supply to the sub-stations 


goes on uninterruptedly. 
— — 


In the same communication as that in which Mr. Arp RES 
publishes his account of the foregoing system, he makes some 
suggestions regarding the use of fusible cut-outs in the circuits 
of generators working in parallel. Much trouble, to our 
certain knowledge, has arisen in central stations through the 
vagaries of fuses of this class. It is, perhaps, too much to 
expect of a mere fuse that it should discriminate between а 
motoring current and a genuine output current; but there 
should be considerably less difficulty in devising a mechanical 
cut-out that would do so. Ordinary fuses rarely do what 
is intended, viz., disconnect a faulty alternator from machines 
in parallel with it; but, on the contrary, such a commotion of 
inter-currents is liable to arise that in all probability the fuses 
of the healthy machines will blow instead. 


It has been whispered to us that a real, live chief engineer 
of an English alternate-current station of more than 10,000 
lamps capacity, is actually ignorant of and unable to realise 
the fact that two and two do not necessarily make four. The 
education of his childhood probably compels him to this 
extraordinary condition of mental incapacity ; and besides, all 
the ordinary arithmetical transactions of his daily life outside 
of the station—and apparently inside of it as well—seem to 
teach him that when he puts two and two together four, and 
never aught but four, is the result. This elementary axiom 
of arithmetic is rooted in his mind, and has become a part of 
his very being. Accordingly, when he is asked to put upon his 
100-volt mains two pieces of apparatus in series, requiring 
severally voltages the simple summation of which is far 
more than the 100 volts on his line, he spurns the pre- 
posterous proposal. To talk of “lag” and of “зеі 
induction" would seem to him to attempt to throw dust in 
his arithmetical eyes; he only knows that out of 100 volts 
one is asking too much to demand 65+60=125. We 
wonder if there be another alternate-current engineer like 
unto him ! | 

— eM 

The Institution of Junior Engineers.—On Saturday, the 

80th inst., at 8 p.m., a visit will be paid by members of this 


Institution to the Queen’s-road station of the Central London 
Railway works. 
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Torque Tachometers.—A correspondent writes to point out 

that tachometers on the principle of Arago’s dise (see The 
Electrician, October 15, p. 807) have been in use in this 
country for some time past. 
Owens College, Manchester.—At the last meeting of the 
Associates of Owens College Dr. Edward Hopkinson and 
Prof. A. H. Worthington were elected as representatives of 
the Associates on the Court of Governors of the es 

Physical Society —A meeting of this Society is fix or 
Friday, the 29th inst., at 5 p.m., at the rooms of the Chemical 
Society, Burlington House, W. Three Papers of a non- 
electrical character are down for reading. 


Cable Interruptions and Repairs.— Date of Interruption. 
Obidos— Parintins ....................... m 7, 1896 
Hong Kong Macao Sept. 28, 1897 
Cayenne Pinheiro ........................... Sept. 29, 1897 
Otrento—Vallona.. ...................›...... Oct. 11, 1897 


The Siemens and Halske Jubilee.—We have received a pam- 
phlet sketching the fifty years’ progress of the Berlin firm of 
Siemens and Halske. It is a reprint of an article from the 
pen of Dr. W. Howe, which appeared in last week's Elektro- 
technische Zeitschrift. The reprint is embellished by the 
addition of two eapital portraits of Dr. Werner von Siemens 
and Herr J. G. Halske, the founders of the firm. 

Failure of Feed-Water at Dover Station. — Through temporary 
failure of the supply of feed- water for the boilers of the Dover 
electric-supply station there was a brief interruption in the 
supply of current last Sunday. The deficiency was ultimately 
made good by conveying water to the boilers in a hose pipe, 
and, the boilers being replenished by this means, the station 
was quickly got into working order. 

Electric Traction for Manchester Tramways.—A special 
committee of the Manchester Corporation, formed for the con- 
sideration of the municipalisation of the tramways, have 
expressed their opinion that the system of overhead electric 
traction is that best suited for adoption in the city of Man- 
chester.“ The Committee also recommend that upon the 
expiration of the present lease in 1901 the tramways should 
be worked by the municipality. 

A German Motor-Car Club.—A club, bearing the name 
“ The Central European Motor-Car Society, has been founded 
in Berlin to further the use, perfection and manufacture of 
vehicles which carry their own energy of locomotion,” and 
this object is to be attained by meetings, trial-runs, races, 
the publication of a journal, tests of vehicles, organisation of 
coach-house accommodation and means for the maintenance 
of motor-cars during journeys, collection of a technical library, 
the institution of public lectures and exhibitions, and of 
premiums. Herr Klose has been elected president, and Herr 
Rathenau deputy-president. The object of the society is a 
laudable one, but it seems to aim at being far-reaching, for 
under the definition of “ vehicles which carry their own energy 
of locomotion," which vehicles it is intended to perfect and 
manufacture, might be included the whole human species. 

The Synchronome System of Electrical Time-Distribution.— 
An ingenious system of electrically-driven clocks has recently 
been developed by the Synchronome Syndicate, and is illus- 
trated by a number of timepieces in the West End of London, 
most conspicuous of which is the electrically-illuminated clock 
at Piccadilly-cireus. We are informed that the method of 
time distribution consists in connecting all the clocks in series 
with a central controlling apparatus, which sends out over 
the circuit 120 impulses per hour. These impulses are all 
that is required to drive the mechanism of the clocks, and 
each impulse actuates a positive feed motion in such a way 
as to move the minute-hand through 8degs., corresponding 
to 80sec. of time. A reduction gear transmits the proper 
movement to the hour hand. The central controlling 
mechanism is a pendulum and gear, regulated to close the 
electrical circuit once in exactly every 80sec. It will be seen 
that by this systern, which is the invention of Messrs. 
F. Hope-Jones and C. B. Bowell, no attention to the 
circuit clocks, and no self-winding or other similar apparatus 
аге necessary. 

Electric Street Railways in Europe.—The United States 
Consul at Zürich has recently made a report to his Govern- 


— — 


ment giving details respecting electric street railways in 
operation in Europe on January lst last, and showing the 
progress made during 1896. This increased development of 
street railways has, the report states, principally occurred in 
the largest cities and with the principal systems. If, however, 
the superficial area and population of the different countries 
are considered, Switzerland takes, as will be seen from the 
following table, first place in the European street railway 
traffic. Out of 150 lines 122 use the trolley system exclusively, 
and there has been an increase of from three to eight in the 
use of the conduit system. Very little increase has occurred 
in the number of lines operating by middle rail or using 
accumulator systems :— 


Total length. 
Jan. 1, 1897. Jan. 1, 1896. 

iles. Miles. 
Germann, G 245 

DOO eae e b QE Ra aS 168: vß 79:5 

Great Britain ......... ........... TU. ais 62:5 
ПИЕ 8 695 MU m 24 
Austria-Hungar . РРР 45 

Switzerland ........................ 475 ............ 28:5 

Зра но 8 S 17˙5 
Belgium. унана с 15 
RAin 8 R 6 
Sei eie L! 8 6 

Sweden and Norway S 4:5 
CCC R 5 
Коштшалїа........................... E em 5 
Netherlands ........................ а: кажызы 2 
Portugal e*9900»8022098009090095209*999 9 TIT Фе т 
Not! BIB. usce 542 


Cast Welded Electric Rail Joints. —The use of “ cast joints 

for tramway lines, in particular where mechanical traction is 
employed, appears to be spreading in America, says the Engi- 
neer, and the methods now adopted in executing the work are 
explained in à communication recently made to the Foundry- 
men's Association by Mr. J. R. Newkirk, of Philadelphia. 
Amongst the advantages claimed for this type of rail joint are 
great stiffness and rigidity, saving in cost and trouble of 
maintenance; and in the case of electrie lines a satisfactory 
rail bond is obtained without the use of separate copper bonds. 
The apparatus needed consists, in the first place, of a 
good cupola mounted in gimbals on а waggon, which also 
carries an electric fan for providing the necessary blast. 
The cupola is charged exactly as in an ordinary foundry, and 
coke is used as fuel. The power for the fan is obtained from 
the ordinary trolley main, the return being through the rails. 
Cast-iron moulds are used to surround the joint and give it its 
desired form. These moulds are in halves, and are clamped in 
place. Most of the work is done at night, the work being 
commenced by a thorough cleansing and scraping of the rails 
before fixing the moulds in position. To effect this 1 
successfully it has been found necessary to first heat the rai 
ends, as otherwise the damp dirt cannot be satisfactorily 
scraped away. The rails are next brought fairly to line 
and level, and clamped there with the moulds in place. 
The joint is then formed, and as soon as properly set 
the moulds are removed and the process repeated at 
the next joint. As regards the question of expansion 
and contraction, the plan of leaving a free joint every 
400ft. has in some cases been adopted, whilst in others it has 
been thought better to make the rail solid from end to end, 
and to let it break at a weak joint, if such exist. When such 
a break does occur the joint usually opens 2in or Зір. ; this is 
made good by putting in a short piece of new rail and re- 
making the necessary joints. The expansion of the joint 
tends, of course, to buckle the line sideways, but this is е] 
prevented in the case of tramlines by the street pavement. 
* cast welded" line is most severely tried in its first winter, 
which lays bare all its weak spots; but once these have been 
made good there is generally little further trouble. The elec- 
trical resistance of these cast welded joints is stated to be less 
than an equal length of the rail itself. 


A Large Three-Phase Alternator.— The General Electric 
Company has, says our New York correspondent, just shipped 
from its works at Schenectady, N.Y., to the new station of 
the Edison Electric Illuminating Company, Brooklyn, N. V., 
a three-phase alternating current dynamo which is one of the 
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largest ever constructed. This machine is of the revolving- 
field type with 40 poles, and a normal output of 1,500 
kilowatts when running at 75 revolutions. In use it will be 
driven directly by a four-cylinder triple-expansion engine, 
giving its highest economy at a little over 1,500 kilowatts, or 
which can be operated to advantage, and will probably be 
operated at an output of 2,000. kilowatts. The dynamo is 
wound for an output of 2,000 kilowatts at 6,600 volts. The 
armature windings are mounted upon the stationary part of 
ihe machine, the method of coil construction and insulation 
being especially adapted to high-voltage work. The field 
structure is built upon a cast-iron spider with a steel ring 
bolted to the ends of the spokes. To this ring are bolted 
40 field pole pieces, each carrying a coil made up of 
heavy copper strips wound on each. All these coils are 
connected in series, the direct current used for excitation 
being carried through them. The field superstructure will 
be mounted on the 27in. steel shaft of the triple-expansion 
engine. On thesame shaft are the engine cranks and a heavy 
flywheel of such weight that the angular variation of speed 
within each revolution at full load cannot exceed } per 
cent. The following are the main dimensions of the 
generator :—Span of casting or lower half of armature frame, 
25ft.; vertical outside diameter of armature frame, 81ft. 2in. ; 
length along shaft, lin. ; weight of revolving field, 59, 000lb.; 
total weight 168,000lb. This machine will deliver the high 
potential three-phase current to a system of conductors over 
which it will be distributed at different voltages for many 
purposes. The territory over which the Brooklyn Edison 
Company is preparing to operate covers an area of over 75 
square miles. A large portion of the current will be trans- 
formed down to 375 volts and then, fed to rotary converters, 
will be distributed at low voltage direct current to the three- 
wire system now receiving current from the stations already 
in operation. A part of the high-potential current will be 
used to drive synchronous motors, directly coupled to arc 
machines, as well as to drive motors for various power purposes. 

„The Direct Transformation of Heat into Electrical Energy.“ 
—S§uch is the attention-arousing title of a somewhat sen- 
sational communication recently made to the Académie des 
Sciences by M. Marcen Deprez. (Comptes Rendus, Vol. 
CXXV., No. 15, р. 511). „It is well known,” says M. Deprez, 
* that M. Guillaume has found that iron-nickel alloys may be 
sirongly magnetic at & certain temperature and no longer be 
so at a temperature only 50°C. higher. Let us denote by 
n the percentage of nickel, and by T the temperature at which 
the magnetic properties of such an alloy entirely disappear, 
then, according to M. Guillaume the following equation will 
represent the facts with sufficient accuracy, 

T —84:1(n — 26:7) – 0*8 (n - 26-7). 

For the 26-7 per cent, alloy complete loss of magnetic properties 
occurs at 0°C., and in the case of the89:4 per cent. alloy at 315°C. 
For all these alloys the passage from the strongly magnetic to 
the nonmagnetic state occurs in an interval of about 50°С. 
[T maximum equals 368 C., n being 48 per cent.] If in this 
equation we make п = 80, T equals 104deg. Hence the 80 
per cent. nickel alloy will almost entirely lose its magnetic 
properties at 100'C., and will be strongly magnetic at 50°С. 
This is the alloy chosen in the following example: Construct 
a horse-shoe magnet, place between its legs a bundle of ferro- 
nickel wires, with the wires perpendicular to the axis of the 
magnet and parallel to the line of the poles, so that the 
magnetic circuit of the magnet 1. closed by this bundle, the 
extremities of which touch the inside polar faces. Around this 
bundle contained inside a bobbin wind an insulated conductor 
with its ends connected by an external circuit. So long as the 
temperature of the bundle is less than 50 C. it will be strongly 
magnetic, i.e., will give rise to a powerful magnetic flux inside 
the bobbin. If we heat it to 100°C. the magnetic state and 
consequently the flux of force will almost entirely disappear. 
If we denote by ф the time required to produce this rise of 
temperature and by Е the flux of force in the bundle, the mean 
electromotive force generated in each turn of the bobbin will 
have the value F/ and will give rise to a current of mean 
value NF R4 R being the total resistance of the bobbin plus 
the external circuit and N the total number of turns. If now 
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the bundle be cooled down from 100°C. to 50°C. an equal and 
opposite E. M. F. will be generated. The apparatus is thus а 
generator of alternate currents." Nothing very practical or 
startling so far. The author, however, promises to show in a 
future communication How the same principle permits of 
the direct transformation of heat into mechanical work, and 
to make known the conditions under which thermo-magnetic 
motors and generators may be made to yield truly practical 
and economical results." Nous verrons ! 


The Infancy of the Telegraph.—The Dundee Advertiser for 
September 18th has an interesting article on the“ infancy " 
of the telegraph. The first recorded suggestion for wireless 
telegraphy, neglecting the references to be found in early 
Greek and Roman and possibly Chinese literature, is said to 
be the plan devised by Paracelsus the alchemist (1498-1541), 
described by the English **mystic," Robert Fludd (1574. 


1637) 

Two friends who wished to converse at а distance proceeded thus: А 
piece of skin was cut from the arm or breast of each, and these frag- 
ments were “transplanted,” so that either party had a portion of 
the cuticle of the other engrafted on his person. When separated 
from each other, at & given hour one of them traced on the piece of 
alien skin with a metal point the letters of the words of his message, and 
his friend could read these letters on his own arm, no matter how far they 
were separated. Another plan was referred to by Strada, the Italian 
hietorian (1572-1649), in his Prolustones Academice, published in 1617. He 
stated that two needles magnuetised by the same loadstone retained 
sympathy no matter how far they were Beparated, and that deviations 
made by the one needle would be reproduced by the other. This idea of 
“sympathetic” magnet needles seemed to find much favour, as it was 
referred to in several scientific and philosophical treatises in the seventeenth 
century. Meanwhile the researches into the nature of electricity had 
been slowly progressing in France, Germany and Britain. It had been 
found that a current of electricity could be transmitted for а considerable 
distance through an iron or copper wire. In 1746 Le Monnier sent a cur- 
rent through an iron wire about 2,000 yards long. In the following 
year Dr. Watson transmitted a current across the Thames at Westminster 
Bridge, by dipping wires in the water and using the river as a conductor. 
But it had not occurred toanyone that this power might be used for signalling 
from one point to the other. The honour of suggesting this idea belongs of 
course to “ап unknown Scotsman." In the Scots Magazine for February, 
1753 (Vol. XV., p. 73), a letter appeared dated “Renfrew, Feb. 1, 1753,” and 
signed “С. M." It was headed An Expeditious Method of Conveyi 
Intelligence." The anonymous writer proposed that a set of wires eq 
in number to the letters of the alphabet should be extended horizontally 
between two given pointe, and kept separate by being fixed at the ends in 
two plates of pierced glass. The wires were to project 6in. beyond the glass 
plates, and a pith ball was to be suspended from every wire. About an 
eighth of an inch below the row of balls a case was to be laid containing 
the letters of the alphabet printed on thin paper. The operator at one 
end would transmit a current of electricity through one of the wires by 
connecting it momentarily with an electrical machine, and the pith ball 
at the other end would attract the thin paper with the printed letter. 
By manipulating the wires the words of a message could be spelled 
out, This writer further suggested as an alternative that bells might 
be used instead of the letters, and a signal alphabet could thus be con- 
structed. “С. M." also suggested a coating for the wire in the following 
passage :—'' Some may perhaps think that although the electric fire has 
not been observed to diminish sensibly in its progress through any length 
of the wire that has been tried hitherto; yet as that has never exceeded 
some thirty or forty yards, it may be reasonably supposed that in a far 
greater length it would be remarkably diminished, and probably would be 
entirely drained off in a few miles by the surrounding air. To prevent the 
objection, and save longer argument, lay over the wires from one end to 
the other with a thin coat of jeweller's cement. This may be done for & 
trifle of additional expense, and as it is electric per se, will effectually 
secure any part of the fire from mixing with the atmosphere" 
In 1765, a Genevan, Georges-Louis Lesage, devised a system of trans- 
mitting messages similar to the above method. His manuscript was 
submitted to Frederick the Great, but went astray at Berlin. It was not 
published until 1782. Five years afterwards Arthur Young recorded that 
he had visited at Paris a mechanician called Lomond, who showed him a 
method of communicating messages from one part of the house to anotherby 
means of an electric wire. In 1796 Francisco Salva, of Madrid, proposed to 
signal between Barcelona and the island of Majorca by means of а sub- 
marine cable, using the electrie machine; but at a later date he sub- 
stituted the voltaic pile as his source of electrical energy. Soem- 
mering suggested in 1809 that the galvanic battery should be used 
for this purpose ; and he actually showed at Munich in that year & 
system of telegraphic signalling. About 40 years before this time atten- 
tion had been re-directed to the magnet needle as a means of commu- 
nication. An Italian priest, named Beccaris, published a book in 1772 
on “Artificial Electricity," in which he showed that electric circuits 
engendered magnetism. His theory was confirmed in 1802 by Кошарпов, 
of Trent; and in 1804 Dr. Mojon, of Génes, proved that unmagnet 
needles acquired magnetic polarity when placed iu a galvanic current. 
The way was thus prepared for Oersted, and in 1819 he announced his 
discovery of the deflection of the magnetic needle by an electric current, 
aad showed how this phenomenon could be utilised for signalling at & 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Arsr.] 


Zeemann Effect.—Walter König has devised a differential 
method of observing the Zeemann phenomenon which gets 
rid of the difficulties due to the displacements consequent on 
the mere turning of the analyser. In the first place he uses 
the dark sodium absorption lines generated by passing light 
from an arc lamp through the magnetised flame. Then he 
places a quarter-wave plate with its axis at 45deg. to the 
collimator slit over the latter, and observes through a telescope 
provided with a double-refraction prism. The slit is shortened 
until the two images just touch each other. The beam passes 
through the perforated poles in the direction of the lines of 
force, and on exciting the magnet the two slit images appear 
displaced laterally with respect to each other, owing to the 
extinction of right-handed light in the one image, and left- 
handed light on the circularly-polarised edge of the other. 
The difference of wave-length produced by a field of 7,300 
units is jth of the distance between the D lines in both 
directions, giving a total broadening of sth. For observa- 
tions with the beam of light normal to the lines of force the 
quarter-wave plate is omitted, and as the doubly-refracting 
prism is turned, one of the dark lines becomes narrow, while 
the other is doubled. The light as a whole never appears 
polarised. The new method of observing is specially advan- 
tageous in obtaining photographs of the phenomenon. 

[Кбхто, Wied. Ann., No. 10, 1897.] 


Cold Dielectrics.—The abnormally high values obtained by 
Dewar and Fleming for the dielectric capacity of certain 
electrolytes at the temperature of liquid air (see The Electrician, 
September 10th, p. 645) do not agree with the formula pro- 
posed by R. Abegg for liquids, and the latter finds reason to 
criticise these results. The equality of the charging and 
discharging currents of the condenser containing the frozen 
dielectric is attributed by Abegg to the persistence of the 
electrolytic polarisation after the polarising current has 
been broken. This leads to a strong discharging current 
on completing the galvanometer circuit, which has been misin- 
terpreted as implying a high dielectric capacity. Experiments 
carried out on hydrochloric acid with a slight addition 
of alcohol at 15deg. and at —87deg. show that polarisation 
may remain constant to within 5 per cent. for a whole minute 
after break at the lower temperature, and that depolarisation 
goes on a rate 100 times slower at the lower than at the 
higher temperature. This may be explained by considering 
that polarisation has the essential characteristics of a process 
of diffusion, which is notoriously retarded by cold. It will be 
interesting to await the reply of our English physicists. 
Meanwhile we have at our disposal a ‘polarisation con- 
denser " of enormous capacity for small voltages. 

[Аввса, Wied. Ann., No. 10, 1897.] 


Rates of Depolarisation.—Some additional light is shed on 
ihe above controversy by а Paper by К. R. Klein, who has 
investigated the rates of depolarisation of mercury and 
platinum electrodes under various circumstances with the aid 
of a capillary electrometer. He employed electrodes differing 
in area as much as 300-014, the small mercury electrodes being 
produced by dipping platinum wires into sodium amalgam and 
driving off the sodium by heat. At low temperatures these wires 
behaved just like pure mercury. A series of well-defined results 
were obtained. The area of the electrode does not signify, but 
the rate of depolarisation is considerably retarded by prolonged 
polarisation and by cold. In most cases the depolarisation 
would be retarded five or tenfold by cooling from 40deg. to 
ldeg. The electrolytes employed included various acids and 
alkaline salts, but the nature of the electrolyte is of slight 
influence, except in a special case. This case occurs when 
the electrolyte contains a small qaantity of a salt having the 
electrode metal for & base and the same acid as the main 
electrolyte. When this happens the rate of depolarisation is 
greatly increased. This fact is significant, and the author 
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makes а good deal of it in support of Warburg's conduction- 
current theory of electrolysis, which assumes the formation of 


just such a salt. 
[KLEIN, Wied. Ann., No. 10, 1897.] 


Electrochemical Rectification of an Alternating Current. — 
L. Graetz and the Pollak Works, in Frankfort, have simul- 
taneously hit upon an electro-chemical method of rectifying an 
alternate current, which has the great advantage of extreme 
simplicity. It is based upon а peculiar property of aluminium 
electrodes, which only transmit currents as cathodes, but inter- 
cept them when they form the anodes, unless their voltage 
exceeds 22, Even then they may be intercepted -by a battery 
of several cells with aluminium anodes. This property is 
utilised for cutting out one-half the impulses of an alternate 
current and converting it into a direct intermittent current. 
By similarly cutting out the other half and sending Ше: 
remainder through the same wire in the opposite direction a 
direct pulsating current is obtained, which, as regards galvano- 
meter readings, electrolysis, charging of accumulators, &c., 
may be used as an ordinary continuous current. An arrange- 
ment for effecting this is shown in the diagram, where the 


long lines in the cells denote aluminium, and the short ones 
carbon. The electrolyte must have the property of giving off 
oxygen at the anode. Dilute acids, or, better, alkaline alums 
are suitable. The loss of energy is very slight, It need not 


exceed 4 or 5 per cent. 
(GrartTz, Wied. Ann., No. 10, 1897.] 


A New Mercury Interrupter.— This is described by F. 
Hofmeister, and has been invented by Schurr, of Tübingen. 
On the shaft of a small motor are mounted a copper disc and 
a three-rayed star of nickeline with platinum tips. The disc 
and the star dip into separate mercury troughs, and the 
terminals of the circuit to be interrupted also dip into these 
troughs. When one of the tips is dipping the current passes 
along the shaft and out by way of the copper disc. The dis- 
advantages attending the use of a bearing as a contact are thus 
avoided. The number of interruptions may be varied from 
5 to 60 per second. The mercury into which the star dips is 
covered with water. One filling of mercury lasts several weeks. 

[ HOFMEISTER, Wied Ann., No. 10, 1897.) 


A Novel Application of Electrolysis—A somewhat novel 
application of electricity to the arts reaches us from America. 
It is proposed to employ electrolysis in the formation of the 
frames used to mount sections of prismatic glass so as to unite 
them to form large sheets for windows. The sections are 
mounted loosely in frames of thin ribbon or wire forming the 
cathode, and opposed to this as anode is a similar framework 
of the metal of which the electro-deposited frame is to be 
formed. Frameworks of lin. round copper rods placed бір. 
distant from the cathodes have been found satisfactory as 
anodes, and their use gets over the difficulty which was expe- 
rienced owing to the disparity between the areas of the posi- 
tive and negative electrodes when sheets of metal were so 
employed. The deposit from the latter was pulverulent and 
friable, while that from the former takes place along the wires, 
and between them and the glass, until а complete grid or 
frame results which holds the portions of glass firmly together 
in one piece. 
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Manual of Electrical Undertakings. Compiled under the direction 
of ExILE Олвоке, M. I. E. E., F.S.S, Second Year, 1897. (London: 
P. S. King and Son.) 


The second issue of this valuable vade mecum is a marked 
improvement on the first. We are still of opinion that the 
compiler would have been better advised to have severely com- 
pressed, according to some rigid rule, the voluminous accounts 
which he gives in full, but it must be admitted that the 
intelligent typography and methodical arrangement of this 
werk of reference largely weaken the force of our contention. 
Unless, however, the book is to rapidly attain altogether 
unwieldy dimensions a selective or a co ive force, one 
or the other or both, will indubitably have to be applied 
sooner or later, prcbably sooner. 

The manual is divided into eight sections. The first section 
deais with telegraph undertakings, and covers 47 pages. The 
second section deals with telephone eompanies, and barely 
covers 22 pages; indeed, without the adventitious aid of such 
outlandish concerns as the Kilduchevsky-Mega Telephone 
Syndicate, the concentration of native telephonic enterprise 
in the hands of a single company would have prevented even 
this modest space from being properly filled. We would 
suggest that next year the reserve and renewal funds of the 
cable companies be printed in heavier type, since these funds 
are of such paramount importance in arriving at a correct 
estimate of the financial status of concerns of this nature. 

* Electricity Supply " occupies over 850 out of a total of 
close on 600 pages. It is upon the improvement of this 
section of his work that the compiler has mainly concentrated 
bis attention. First of all, we have a most excellent coloured 
diagram, showing at a glance the sum received per Board of 
Trade unit, and the aggregate and detailed outlay per unit 
in the case of some 63 concerns. Then we come to useful 
maps, resembling those originated by The Electrician, and 
showing the area of each metropolitan electric supply under- 
taking and the streets in which it has laid mains. Owing to 
the non-elimination of unimportant streets and the small scale 
the maps are in many instances by no means over clear; in 
many instances also the sites of the generating stations are 
omitted. In most of the cases in which the locus of the 
** central” station is clearly marked, we are afraid those in- 
genious gentlemen who arrive at the best possible aite by the via 
dolorosa of elaborate mathematics will find good cause for scorn. 

In this section the compiler is not content merely to 
print in full the accounts of all undertakings at work, but 
he also gives a few useful particulars relating to towns and 
districts possessing unworked Provisional Orders. Thus on 
р. 219 under malodorous Maidstone, we are told that an 
‘Order was granted to the Local Authority five years ago; that 
the population is, or rather was, 82,150, and that gas is 2s. 4d. 
а thousand. 

Bection IV. relates to electric traction, and there is а fine 
in futuro ring about it. Thus on p. 888 we are told that in 
addition to the City and South London Railway к 
there are nine lines under construction or authorised in London, 
viz.:" Alas, only three lines are under construction,“ whilst 
threeof the authorised lines have remained in a state of suspended 
animation for some five years or more. This reminds us ina 
way of a 70,000 н.р. American power house we were reading 
about a few days ago; this was called а 70,000 н.р. power 
house, not because it was such, but because it would be such 
—some day. 

The remaining sections of Mr. Garcke’s manual are devoted 
respectively to manufacturing and miscellaneous concerns, to 
a directory of officials, and to a list of electrical companies 
registered since 1856. The compiler has quite rightly included 
in his list of electrical manufacturing undertakings firms such 
as Greenwood and Batley, Babcock and Wilcox, and Willans 
and Robinson, but he has omitted, by some mischance, no 
doubt, all mention of the English Carbon Company of 
Brymbo. The compiler and the electrical industry are alike 
to be congratulated on this useful financial compilation. 


Record of Transactions of the Institution of Junior Engineers, 
Vol. YI. Fifteenth Session, 1895-6. Edited by W. T. Duns. (Lon- 
don : The Institution of Junior Engineers.) 


The contents of this volume commence with a portrait and 
short biography of Mr. Archibald Denny, the President for 
the year 1895-6. The presidential address occupies an early 
part of the volume, and may be read with profit by the young 
man contemplating an engineering profession. The illus 
trated account of & visit to Bell’s asbestos works at Southwark 
furnishes interesting reading for electrical and mechanical 
engineers ; and of not léss interest are the admirable desorip- 
tions of visits to the electric-supply stations at St. Panoras 
and Edinburgh. Among the Papers printed in this volume 
we notice one ор “ Gas Engines and Hot-air Motors, by Prof. 
T. Hudson Beare; a Paper on Coal Handling for Steam 
Generation," by C. H. Fletcher, and another, descriptive ef 
* Belgian Electrical Engineering Practice," by Messrs. A. 
Anstruther-Thomson and G. C. Allingham. The volume closes 
with an obituary notice of Mr. D. К. Clark. The Papers we 
have cited and the visits to works mentioned represent but a 
small fraction of the sum total of industry displayed by this 
institution during the session; and every page of the volume 
bears witness to the useful activity of this youthful society of 
engineers. 


Leçons sur l'Blectrieité. By Enric Gérarp. Principal of the Institut 
Electrotechnique Montefiore. Two vols. Fifth edition. (Paris: 
Gauthier-Villars et Fils.) 


The latest edition of this Deschanel of electrical physies 
maintains to the full the reputation for completeness and 
modernness attained by the first edition of six years ago, and 
the brevity of the present notice must not be attributed to & 
small opinion of Prof. Gérard's treatise, but to the fact that a 
lengthy review of his work was given when it first appeared 
(see The Electrician, Vol. XXVII., July 24, 1891, p. 827), and 
to а belief that such well-known wine needs no bush. two 
respects only do we find anything in the first volume calling 
for adverse comment. The chapters devoted to electrical 
measuring instruments would be greatly enhanced in value by 
extension, and above all, by mention of modern apparatus, 
such as Ewing’s hysteresis meter and permeability bridge, the 
Crompton potentiometer, and the various kinds of oscil 
lographs which the growth of alternate-current working 
has called into being. Again, standard cells deserve more 
extended and up-to-date treatment; no mention is made 
of the Muirhead, H type, or Carhart type of Clark cell, 
nor of the Weston cell, nor of the Hibbert one-volt cell. 
Coming to Vol. II., dealing with the industrial applica- 
tions of electricity, we may say at once that it forms a notable 
exception to the common run of text-books treating in а 
general manner of practical matters. It is, on the whole, well- 
proportioned and abreast of current practice, the sections 
devoted to secondary batteries and electric traction being 
especially good. Dynamos, of course, occupy considerable 
space, but semi-ancient history is carefully eschewed. Asa 
test of up-to-dateness we sought for l'enroulement Sayers,” 
and found it depicted and described in all its glory on 
р. 566. Of course, a work of this kind is intended neither 
for matured **practicians" nor for immature students; but 
for those who take their electricity a little late in life, with a 
tolerable mathematical equipment. To these Prof. Gérard's 
volumes are to be heartily recommended. 


CONDUIT TRAMWAY CONVERSION IN WASHINGTON. 


On September 27th last the large central power house of the 
Capital Traction Company at Washington, D.C., was destroyed 
by fire. This power plant operated about 22 miles of cable 
conduit track, with 98 grip cars and some 827 trailers, by far 
the largest part of the cable traction equipment in Wash- 
ington. Nearly 6,000 н.р. of plant capacity had been erected 
in the station ; and, as this was completely destroyed, it would 
probably require many months before the plant could be 
renewed. It was therefore proposed that the opportunity 
should be taken to convert the cable lines into electric lines, 
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using the existing conduits for the conductors. The recupera- 
tive power of an electric system, as compared with a grip 
system, in the event of destruction by fire, is well known, and 
afforded a strong inducement to effect the conversion. Our 
readers will remember that only last March, when the electric- 
power plant of the Philadelphia Traction Company was 
wrecked, the interruption of traffic on the lines was only of six 
hours’ duration. Even in the case of the present emergency 
at Washington it has been proposed as a temporary measure, 
by the Walker Company, to put down large electric motors to 
drive the cable gear; but, as the running of the cable would 
interfere with the work of electrically equiping the conduits, the 
Traction Company have decided to run their cable lineg tem- 
porarily with horse cars. 

It is not generally known that one of the largest continuous 
current electric motors in the world is erected on a permanent 
plant for running cable tramways. Recently we had an 
opportunity of inspecting this plant, which is to be found at the 
largest of the three power houses of the Chicago City Railway 
"Company. The power plant is in two parts, the older of 
which is & complete cable-grip equipment, and the more 
modern is an electric traction generating plant. The older 
plant was originally run entirely by steam direct; but in 
order to produce a better load on the steam engines of the 
electrical plant the cable gear was equipped with a 600 н.р. 
continuous - current 550-volt motor, which now operates in 
place of the separate engine. This consolidation of the loads 
has led to considerable economy of fuel. 

With this practice at Chicago in view the Capital Traction 
Company might reasonably have decided to run their cables 
permanently by electric motor; but, no doubt feeling assured 
that electric traction was destined to supplant the cable ulti- 
mately, they have resolved to erect an entirely new power 
house and equip it with electrical plant. The site selected 
for this new station is some two miles from the old station 
now in ruins, and is conveniently situated on а canal. 

It is stated by the Hlectrical World of New York that a 
modification of the Connett system of conduit, used on the 
Metropolitan system in Washington, will be installed, the 
differences being in the method of attachment of the insu- 
lators and other modifications rendered necessary by the shape 
of the cable conduits, which are somewhat deeper and narrower 
than those employed by the electric lines. The insulators, of 
ihe type employed in New York, will be suspended from the 
Slot rail, and not from the yokes, as in the older Washington 
construction. It is probable that the deeper part of the con- 
duit may be used to accommodate such feeders as will be found 
necessary. Our contemporary says it is likely that Wash- 
ington will be the scene of a remarkably rapid piece of electric 
-«onduit construction, and it is expected that electric cars will 
be running on some of the lines within thirty days. 

We may add, that as a consequence of the fire at the power 
house of the Capital Traction Company, the electric power 
house of the Washington and Mount Vernon electric tramway, 
on the other side of the road, was totally destroyed. 
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THE FACTORS WHICH DETERMINE THE EFFI- 
CIENCY OF THE ALTERNATING CURRENT ARC. 


BY WILLIAM BECKIT BURNIE. 


Since the question of the relative values, for practical 
purposes, of different alternating current and potential 
difference wave forms was first raised in The Flectrician 
several accounts of experimental work on the subject have 
been published ; and it is now generally agreed that pointed 
potential difference wave forms are the best for transformers, 
and that the flatter wave forms are the best for arc lights. 
Róssler and Wedding,* in а Paper read in 1894 before the 
Verband der Elektrotechniker Deutschlands, gave an account 
of some experiments on the efficiency of an alternating current 
аге lamp, with three different current curve forms; and they 
stated that the arc efficiency for the flattest of the three wave 
forms had exceeded that for the most pointed by more than 
50 per cent. 


* See The Electrician, Vol. XXXIII., pp. 525 and 559 ; and the Elektrotech- 
nische Zeitschrift for 1894. 
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The question then naturally presents itself: How does 
this variation in the efficiency arise; and what is the explana- 
tion of the effect of the current curve form on the efficiency 
of the are? In his Paper on Transformers, Rössler“ gave 
a very satisfactory explanation of the effect of the potential 
difference curve form on transformer efficiency, and this ex- 
planation was amplified and confirmed by Barr, Beeton and 
Taylorf; but, with the arc, the required explanation is some- 
what more complicated. 

The apparent step by step progress of & body rapidly 
moved in the illumination of an alternating current arc lamp 
serves as evidence that the intensity of the illumination varies 
periodieally, rapidly and regularly; and.the presence of these 
variations has been, during the last five years, observed 
by other methods, by Blondel,f by Görges, S and by Fleming. | 
Since the experiments of Rössler and Wedding it has often 
been attempted to establish a connection between the 
ocourrence of these variations and the influence of the current 
curve form upon the efficiency of the arc. Some of these 
attempts were mere guesses in the dark, and others were so 
indefinite that one really cannot tell what the authors meant 
by them. For instance, Róssler and Wedding, after their 
experiments, where they had determined nothing more than 
the mean light intensities of their arc and the current and 
potential difference curves appertaining thereto, wrote : 
** With the curve developed by the Ganz machine (i.e., with 
the most pointed of the three curve forms) it is seen from 
the simultaneously taken current and potential difference 
curves that the development of light imperfectly follows their 
rapidly rising and falling values, so that a good utilisation of 
the applied energy does not occur.” Which sentence has no 
meaning whatever. 

As none of the attempts were fully satisfactory and well 
confirmed, I made, during last year, in the physical labora- 
tories of the Eidgenössisches Polytechnikum, Zürich, some 
determinations of the instantaneous and mean energy radia- 
tions from an alternating-current arc, and I hoped thereby to 
be able to explain the relation between the efficiency of an arc 
and the form of the current curve. 

By the coincidence of a small slit in a revolving disc with 
a similar slit in а fixed screen once in every current period, at 
the same phase of the current, the light from the arc was 
allowed for a small interval of time to fall through the two 
slits on to either a photometer or a bolometer, with which 
either the instantaneous heat radiation or the instantaneous 
light radiation was measured. By arranging to bring the 
two slits to coincidence at a number of different phases of the 
current the variations of the light and heat radiations during 
the period could be determined. The revolving disc was 
mounted upon the shaft of a small four-pole synchronous 
Oerlikon motor, which was supplied with current from the 
machine which fed the arc lamp. In the disc were two small 
diametrically opposite radial slits, and on one side of the disc 
were the fixed screen and the lamp, and on the other side was 
either the photometer or the case containing the bolometers. 

The lamp was provided with a mirror arrangement, shown 
in Fig. 1, to enable the intensity of the radiations at any 
inclination to the horizontal to be measured. As may be 
seen from the diagram, the two outer limbs of the lamp could 
slide up and down in two vertical tubes, which were clamped 
to a rigid horizontal arm. A bent brass bar, capable of being 
rocked on two pivots in the two tubes, carried two mirrors. 
The arc was in the horizontal line joining the two pivots, and 
the inclinations of the two mirrors were so adjusted that the 
beam of light falling on the first mirror followed the broken 
line, being thrown back on to the second mirror, and by that 
reflected horizontally through the slit in the fixed screen. 
According, then, to the inclination of the plane of the bent bar 
to the horizontal the radiations at different inclinations could 
be tested. As the carbons burnt the lamp was raised, before 


* See The Electrician, Vol. XXXVI., p. 124 e seq. 

+ See The Electrician, Vol. XXXVII., pp. 76, 110 and 144. 

t See La Lum. El., Vol. 42. 

$ See Elektrotechnische Zeitschrift for 1895; and the Electrician, Vol. 
XXXVI., p. 250. 

| See The Electrician, Vol. XXXVI., p. 631; also The Phil. Mag., 
Vol. XLI. 
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each reading, by means of a rope and counterpoise, till the arc 
was at the right height. A similar mirror arrangement, fixed, 
however, rigidly to the lamp, was used by Gorges in his 
experiments. 

In order to bring the fixed and revolving slits to coincidence 
at different phases of the current a mechanical device was 
used. There are, so far as I see, four possible methods of 
accomplishing this. The first is that used by Górges—to 
have the rotating disc rigidly fixed on the shaft of the 
synchronous motor, and electrically to produce a phase 
difference between the alternating current feeding the motor 
and that feeding the lamp. The second is to vary the position 
of the disc in whick the beam of light passes through the 
slit, either by varying the position of the fixed slit, or, what 
in reality is the same, by using such an arrangement of 
mirrors as Dr. Fleming did. The third method is to vary 
the position of the non-rotating part of the synchronous 
motor. And the fourth is to vary the position of the disc 
upon the shaft of the motor. 20882 

The first method requires two motors, or & motor and a 
iransformer, and is therefore not advisable for laboratory 
work. The second method necessitates the reflection of the 
light from several mirrors, one after another, and was thus 
not suited for my experiments. 


— 
— 
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Fra. 1.— General View of Mirror Arrangements. 


I had then the intention, at the beginning of my work, to 
use the third method, and to vary the position of the non- 
rotating part of the synchronous motor. A sketch of the 
arrangement is shown in Fig. 2. The two ends of the motor 
shaft, which project beyond the non- rotating part, are sup- 
ported by and turn in two extra bearings, not attached to the 
magnets. The magnets and bearings of the motor are not 
supported save by the shaft itself, on which, of course, they 
can be rotated. A screw going through the supports of one of 
the extra bearings fixes the magnets in any desired position. 
The disc is fixed to one end of the motor shaft outside the 
extra bearings. The fixed screen is not shown in the diagram. 
It is now obvious that if, whilst the motor is running, we 
rotate the magnets through any angle, we alter the current 
phase at which the fixed and rotating slits coincide by twice 
that angle. 

This method of working I regard as the best of the four. It 
is simple and reliable, needs no previous calibration of the 
apparatus used, and wastes none of the light. But when I 
receive the motor intended for my experiments it was, at one 
end of the shaft. provided with such contact apparatus and 
collecting rings that the shaft itself was not visible; and at 
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the other end only беш. of shaft were at my disposal I 
could not therefore use method three, and was compelled to 
make an apparatus to vary the position of the disc on the 
shaft. This apparatus had obviously to be so constructed 
that the varying of the position of the disc could take place 
whilst the motor was running. There is one point on a 
running motor where mechanical force can be applied to it, 
namely, the centre of the end of the shaft. In my apparatus 
the required movement of the disc was effected by the appli- 
cation of pressure at this point. 

The apparatus is shown in Fig.8. First on the shaft came 
а small brass ring and then another larger ring of the same 
metal, to which the disc was screwed. This ring was free to 


Fic. 2—Proposed Arrangement for Photometering. 


revolve on the shaft, and in its outer face were bored 82 
equal and equidistant holes, in a circle having its centre in 
the axis of the shaft. These holes were milled out to the 
shape shown in the diagram. After this ring came another 
small ring, and lastly a brass cap, tightly screwed on the shaft. 
This cap was provided with a pivot which carried a bent and 
pointed lever, one point of which was pressed by a spring into 
one of the 82 holes. Part of the shaft was cut away to give 
freedom of motion to the lever, which was so shaped and 
pointed that when it was pressed one point entered into the 
corresponding one of the 32 holes just before the other point 
eame altogether out of the hole which it was occupying. 
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Fic. 3.— Device actually used for sampling the Arc Radiation. 


The pressure was applied at a point in the axis of the shaft, 
with a pointed instrument. The holes were not far from one 
another, and the lever was so bent that if the pressure was 
applied during running, and a little friction applied to the 
edge of the disc, the longer point of the lever was forced 
by the spring, on liberation, into the hole next to that in 
which it had been previous to the pressure. So was the 
disc moved, hole by hole. 

I used this apparatus for many experiments, and after -the 
preliminary ones the pressure only twice failed to move 
the disc; and on both occasions it was possible to perceive 
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that such was the case by the behaviour of the pressing 
instrument during the movement of the lever. The ring first 
placed on the shaft was attached to it by means of a pointed 
screw which entered a conical hole in the shaft. By tighten- 
ing this screw the parts of the apparatus could be pressed 
together, and the vibration decreased. This was necessary, as 
the motor refused to run up to speed unless the vibration was 
very small. 

The photometer used for the light measurements was a 
Bunsen ; and, to simplify the measurements and obtain 
greater accuracy by measuring a greater light intensity, the 
photometer was kept fixed as near to the revolving disc as 
possible, and the standard oil light was moved in taking the 
readings. 

The bolometers consisted each of four parallel strips 
cut out of thin tin foil and connected in series. The 
total length of each bolometer was 6cm. and the breadth 
18cm. This shape was adopted to enable the strip of 
radiation coming through the slits to cover the whole 
instrument. The bolometers were fastened on fibre frames 
with colophony, and blackened with oil lamp soot on 
one side. They were contained in a wooden case lined 
and overlaid with polished brass, and were separated from one 
another by a sheet of blackened brass. The wind caused by 
the rapidly-revolving disc was so great that it disturbed the 
bolometer readings, and it was found necessary to make the 
case containing the bolometers air tight and to provide it 
with a window, as the screens usually used for bolometer work 
were not sufficient. This window consisted of a sheet of mica 


yth of a millimetre thick, and was of the same dimensions as | 


ihe bolometers. It was stretched on & white paper frame 
which covered the opening in the case. The case was placed 
at such а distance from the revolving dise that the ray of light 
passing through the slits covered the whole of the window and 
about 13mm. of the frame all round. The bolometer intended 
to receive the radiation could thus be placed in such a position 
in the ease that it was entirely covered by the light passing 
ihrough the window. The width of the illuminated portion of 
ihe white frame served, during the bolometer experiments, 
as а gauge of the height of the arc. 
experiment the arc was brought to the proper height, and the 
bolometer case was then placed so that the widths of the 
illuminated strips above and below the window were equal; 
and then, during the experiment before each reading, as the 
carbons burned, the are was raised till the same condition was 
again attained. 

А small swinging door, which could be opened by an 
observer looking through the bolometer galvanometer telescope, 
shut off the arc radiation from the bolometer; and in taking 
the readings the observer waited till the galvanometer reading, 
with the door closed, was steady, then opened the door, and 
observed the magnitude of the first galvanometer swing. At 
first an arrangement was used for taking the bolometer and 
photometer readings alternately, each bolometer reading 
immediately after the corresponding photometer reading. The 
beam of light coming through the slits was deflected, by 
means of a mirror, on to the bolometer after each photometer 
reading, and thus tested for heat; but this method of experi- 
ment involved the placing of the bolometer case at some dis- 
tance from the disc, and the utilisation, consequently, of only 
& portion of the cross-section of the light strip; and it also 
caused some of the heat to be absorbed by the deflecting 
mirror. It was, therefore, judged better to make a complete 
photometer experiment, and then, removing the photometer, 
and replacing it by the bolometer case, to make a bolometer 
experiment. The conditions of the first experiment were as 
nearly as possible reproduced in the second by making equal, 
in both experiments, the dynamo speeds, the dynamo exciting 
currents, the resistances in the arc circuit, the resistances in 
the motor circuit, and the motor exciting currents. At the end 
of the synchronous motor not occupied by the revolving disc 
was a Joubert contact apparatus for determining the current 
and potential difference curve forms. The current curve form 
was determined by the measurement of the instantaneous 
potential differences at the terminals of a non-inductive 
resistance of 3-25 ohms included in the arc circuit. For the 


At the beginning of each 
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measurement of the instantaneous potential differences a con- 
denser and a ballistic galvanometer were used. The galvano- 
meter was shunted on the Ayrton and Mather principle, во 
that it could be easily calibrated by means of a standard 
Clark cell. 

The lamp used was a self- regulating, non-focussing Ganz 
lamp for 15 amperes. 

In the experiments it was found that greater accuracy was 
obtainable in the light and heat measurements, that the read- 
ings differed less among themselves, when the radiation tested 
was that in the direction of the greatest light intensity. The 
reason of this is, of course, that when the arc alters its posi- 
tion on the carbons, the irregular variation which is most 


Fic, 4.—Showing directionstof Luminous and Thermal Radiation, Solid 
Carbons, 14:8 amps, 5mm. arc. 


troublesome, the direction of the greatest intensity is changed 
by а small angle, and the variation of the intensity must be 
smallest in the neighbourhood of the maximum. To deter- 
mine whether the directions of the greatest heat intensity and 
the greatest light intensity were the same a number of 
measurements of the mean intensities at various inclinations 
to the horizontal were made, with the disc standing still, and 
one of the revolving slits coinciding with the fixed slit. 
Experiments with both solid and cored carbons were made, 
and the current curve was of very nearly sine form, and of 


Fic. 5.—Showing directions of Luminous and Thermal Radiation, 
Cored Carbons, 15:6 amps. 5mm. arc. 


periodicity 50 ^u per second. The result of the experiment 
with solid carbons is shown in Fig. 4. The current was 14:8 
amperes, and the arc length 5mm. With cored carbons the 
arc length was 8mm. and the current 18:6 amperes, and the 
curves obtained are shown in Fig. 5. In both of these experi- 
ments, as throughout the research, the diameter of both upper 
and lower carbons was llmm. It will be seen that in both 
cases the directions of the greatest intensity are not very 
different for light and for heat, and in the subsequent experi- 
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ments the measurements are all for the direction of greatest | sample experiment, corresponding with Fig. 10s, are given 


light intensity. 

The point to be settled by the research was whether the 
heat radiation undergoes the same variations as the light radia- 
tion. There are two sources of radiation from an arc light, 
between which it is necessary to distinguish. One source is 
the arc proper and the two small strongly illuminating sur- 
faces on the carbons, and the other source consists of the 
remaining portion of the carbons, the parts warmed by con- 
duction, convection and radiation from the former source. 
The difference between the two is that the electrical energy 
is transformed into heat at the formér source and a portion 
of it radiated directly from where it is produced; whereas no 
heat is produced at the latter. To test from which of these 
sources the heat radiation measured in my work came, the 
following experiment was made :— 

The dise was se placed that one of the revülving slits 
coincided with the fixed slit, and the lamp was allowed to 
burn for half-an-hour, with the door eutting off the illumina- 
. tion from the bolometer closed. The door was then opened, 
and the bolometer galvanometer ewing noted. The door was 
next again closed, and when the galvanometer reading had 
returned to its original point, the door was again opened, and 
the are circuit broken at the same time. The galvanometer 
deflection was again noted. 

This experiment was performed with solid and with cored 
carbons, and the currents, curve form, periodicity and arc 
lengths were the same as in the last experiment. 

The results were— 


Swing on opening 


Swing on opening door and breaking Percentage decrease 


Carbons. door after 3 of swing due to 
half -hour's burning. Pini Sida Indy. breaking circuit. 

62mm. 

48mm. 


Now it is obvious that only that source of radiation where 
the heat is actually produced can cool instantaneously; and 
it therefore follows, from this expe 
radiation came almost exclusively from the parts of the 
carbons and the are where the heat was produeed. 

With regard to the accuracy of the main experiments : 
The somewhat erratic results which Dr. Fleming, in spite of 
his device of using the arc itself as the light standard, 
obtained, show that the conditions of experiment wre such 
that a high degree of accuracy is not to be expec For 
such work a hand-regulated arc lamp should be used; ®ut as I 
was working alone such a lamp was out of the questfon, and 
the only course was to use a self-regulating lamp and to take 
no readings unless the arc was burning satisfactorily. Before 
each experiment the lamp was allowed to burn for Ralf. an- 
hour, and before each reading the current in the lamp and 
the arc length were observed to see whether they were correct 
enough for the reading to be of value. 

As a gauge of the accuracy of the work an unsuccessful 
experiment which I made is worth mentioning. It was the 
first attempt to take a light curve just after the completion of 
the apparatus. The motor was run up to speed by means of 
a 2-phase current, and after the necessary time had elapsed 
a couple of photometer readings were taken; the lever was 
pressed, and then two more readings taken, and so on for 
all 32 holes; but it was found that the means of each pair 
of readings did not differ from one another by more than 
four per cent. This was disappointing, as it seemed that no 
light-intensity variations of any importance could be occurring ; 
but when the motor was stopped the cause was plain. It had 
been run up to speed rather too quickly, so that the lever had 
been strained, and the disc during the experiment had not 
been moved upon the shaft, so that all the readings had been 
for the same phase of the current. I made a new lever, and 
afterwards always had a resistance in the motor circuit during 
running up to speed, and had no more trouble with the disc. 
moving apparatus. 

For each position of the dise on the shaft two photometer 
and three bolometer readings were taken. The readings of a 


riment, that the heat 


below: 


Position of Disc 


Heat Intensity. 


Light Intensity. 


Reading 1. 2. Mean. 
1} 147 | 152 | 1495! 102 
124 135 134 | 1345| 93 | 95 | 103 | 97 
148 | 145 | 1465) 90 | 93 | 105 | 96 
35 150 | 151 1505 92 | 95 98 95 
464 150 | 149 149.5 94 | 92 | 99 | % 
57 150 150 150 | 93 | 91, 96| 9 
68 129 127 | 1928 97 101 88 99 
£0 111 | 113 112 | 89 | 98 98 95 
914 99 97 | 98 97 89 89 9 
102 100 | 99 100 95 80 99 % 
11 145 | 144 | 1445| 110 | 111 | 109 | 110 
25 156 | 152 | 154 | 115 | 120 | 117 | 117 
136} 195 | 191 | 195 | 116 | 119 | 120 | 118 
1474 233 | 920 | 251-5) 125 | 115 | 113 | 118 
1584. 276 275 | 275-5) 136 | 156 | 145 | 12 
170 299 231 | 250 120 125 | 125 | 123 
181} 146 | 150 | 148 | 110 | 109 | 105 | 108 


It is seen from this table that the bolometer readings were 
more uncertain than the photometer readings. This was 
partly due to the unsteadiness of the zero of the bolometer, 
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owing to the wind in the room, which unsteadiness the air 
tight case of the bolometer did not entirely obviate. The 
mitrers, on my arrangement for reflecting the beam of light st 
any inclination to the horizontal on to the apparatus, were 
about 14 mm. thick, and the slits in the revolving dsc 
subtended an angle of about 2 deg. at the centre of the dise. 
By having thin mirrors and larger revolving slits it would be 
possible to let a more intense beam of light fall on to 
the bolometer, and thus make the veriations of the zero of less 
account ; and so a somewhat greater degree of aecuracy could 
be obtained. But the first requisite for higher aecuracy is 
hand regulated lamp. 
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All those parts of the walls of the room and the apparatus 
which were visible from the bolometer window or the photo- 
meter screen were covered with black cloth, to stop the 
readings being interfered with by stray light. 

Experiments were made with both solid and cored carbons. 
The set of experiments, the results of which are shown in 
Figs. 7a, 75, 84 and 8B, was with an exciting current of 
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2-9 amperes in the dynamo. The potential difference curve of 
the dynamo running light, with this exciting current, is 
shown in Fig. 6. The etails of the experiments are given 
below :— 


Solid Carbons, F'igs. 7a and 7b. 
Effective value of current . 14:8 amperes 
Length of are iio ceti genre ape cannes 5 millimetres 
Periodicity «ime ТЛ ГУЛ О ГТ ^u 
Ratio of greatest light intensity to least......... 175 
Ratio of greatest heat intensity to least 114 


Cored Carbons, Figs. 8a and 8b. 
15:6 amperes 


5 millimetres 
,, . EF OV КЫТ AJ 
Ratio of greatest light intensity to least. 514 
Ratio of greatest heat intensity to least 1:32 


It wil be noticed, in Fig. 74, and in a lesser degree in 
Fig. 8a, that the ато deformed the current curve in a very 
remarkable manner, obtaining a very pointed current curve 
from а flat potential difference curve; and Prof. Weber says 
that he has invariably found this to be the case. In Mr. 
Frith's experiments“ he found, on the contrary, that the 
arc improved the form of the current curve, turning it into a. 
very flat one. This deformation of the curve form by the arc 
offers an interesting field for investigation when once the true 
ohmie resistance of the аге can be determined. The process: 
of the deformation is probably somewhat as follows: The arc 
has an actual ohmic resistance and a back electromotive force. 
During the passage of the current value through zero the arc 
cools off somewhat and the back electromotive force is decreased 
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and the resistanee inereased. Now if the cooling off has been- 
slight the are resistance will still be low and the back electromo- 
tive force high. But the back electromotive force will be, after- 
the reversal of current direction, direct electromotive force, so 
that, as the resistance is still low the current will be able to. 
rise rapidly in value, and а flat current curve will be capable 
of being produced ftom a very pointed potential-difference 
curve. If, on the other hand, the cooling has been consider- 
able the back electromotive force will be low and the resistance 
high, so that the current value will have greater difficulty in 
rising, and the result will be a ted current curve. The 
degree of cooling of the arc will be determined by the heat. 
capacity of the arc itself and of the carbons, and by the 
periodicity of the current. The periodicity in my experiments 
was only 50 W, whereas in Frith's it was, as he has kindly 
informed me, about 75 W. The back electromotive force 


* See Phil, Mag. Vol. XLI.; also The Electrician, Vol XXXVIL,. 
June 12, 1896, p. 217, 
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is, of course, very small—indeed Dlondel's* experiments оп 
the subject seem to indicate that it is negligable—but Frith's 
curves show the existence of an electromotive force consider- 
ably greater than that found by Blondel. 

In order to make the current curve move flat in my 
experiments I inserted a greater resistance in the arc circuit, 
and excited the dynamo more highly. Two experiments were 
made as before, and the details were as below :— 


Solid Carbons, Figs. 9a and 9b. 


Effective value of current ........................... 15:6 amperes 
Lengtb:ot are ß 5 millimetres 
rtr 8 60 co 

Ratio of greatest light intensity to least 5°09 

Ratio of greatest heat intensity to least ... ..... 1:51 


Cored Carbons, Figs. 10а and 10b. 


Effective value of current 12:5 amperes 


Length of BIG ice etre EHE ieee 5 millimetres 
Fiir 8 50 

Ratio of greatest light intensity to least 281 

Ratio of greatest heat intensity to least. 1:48 


Considering the results of these four sets of experiments 
we see that, though the intensity of the heat radiation varies, 
the variations are much smaller than those of the light radia- 
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tion. Now, both light and heat came principally from the 
small bright surfaces on the carbons, and this tells us how the 
light variations are brought about. They could be a result of 
either variations in the size or in the temperature of these 
small surfaces. If they were a result of variations in the 
size of the surfaces, the intensities of the light and heat 
radiations would have throughout the same ratio to one 
another. As this is not the case, it follows that the light 
variations are produced by variations in the temperature 
of the carbon surfaces, and, thus, that the efficiency of 
the arc is different at different times in each period, 
being greatest when the yield of light is greatest. There 
is, of course, a considerable amount of heat conducted 
away by the carbons, but as the surfaces vary in temperature 
the heat so wasted will be least, in proportion to the energy 
utilised, when the light is greatest. The efficiency of the arc 
is then greater the higher the temperature of the carbons; 
but there is an upper limit to the temperature, namely, the 
temperature of volatilization of the carbon. And if a large 


* See The Electrician, Vol. ХХХІХ. 
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current is passed through the arc either a large amount of 
carbon will be volatilised uselessly or the area of the radiating 
surfaces will be increased and the same process gone through, 
on a larger scale, as would have been gone through with a 
smaller current of the same curve form. We thus see that 
the higher the temperature the higher the efficiency, and that 
there is an upper limit to the efficiency. There is then a 
state of highest efficiency for the arc, and the current-curve 
form which will maintain а state closely approximating to this 
for the greatest portion of a current period will be the best 
curve form possible. 

It is not, at any rate at present, possible to treat arc pro- 
blems with accurate mathematical analysis, but the matter 
can be roughly treated symbolically with the aid of our 
knowledge of this state of highest efficiency. Let us first 
consider the arc as a single point with heat capacity. Then 
if the heat in the arc be G, and the energy radiation /(Л), Л 
being the temperature, we have at any moment 


dQ . 
J(h) + т ei, 


where e and i are the instantaneous potential difference and 
current, respectively. 

It would be possible to maintain the temperature in süch a 
case ab а constant value, Н, if 

ei H); 
that is, if the power were a function with a constant value, 
which condition gives, consequently, the best results, when H 
is the temperature of highest efficiency. 

We get, however, a nearer approximation to the actual 
truth if we consider the arc as consisting of two small equal 
and similar surfaces opposed to one another. For one of 
these surfaces we have 


1(h) +49 = FQ). 


where F(i) is a function of the current which has a greater 
value when i is positive than when i is negative. For the other 
surface the same equation is true; but F(:) has the greater 
value when i is negative. Let us denote the greater and 
lesser values of F(?) by Е, (i) and F- (i) respectively. 

Now we could, by allowing the arc to cool slightly, have 
any desired value of the current subsequently for а short 


time; but obviously the best course is to heat up the positive 


carbon, after the passage of the current value through zero, 


‚ав rapidly as possible to the maximum temperature, and to 


maintain it there for the remainder of the half-period. If we 
assume that the current shall never be greater than to raise 
the temperature of the carbons to H, the maximum tempera- 
ture, the greatest current which it is possible to use in heating 
up the positive carbon is that which will maintain the negative 
carbon at that temperature. 


Thus H) =F Wi. 


As soon as the temperature of the positive carbon has reached 
the value H the current must keep it there, and thus 
H) = Fi. 

We thus see that we need a current curve of which each half- 
wave consists of two parts, each flat topped, the former part 
having a greater current value than the latter. This is the 
current curve form to which the flat topped wave, with a peak 
at the beginning, approximates. 

In practice, a little might be gained by letting the current 
exceed the values required to satisfy the above equations, as the 
loss on the hotter carbon might be more than compensated for 
by the gain on the cooler. The possible advantage of a peak 
at the end of each half-wave is easy to see, as the cooler 
carbon would be warmed up and prepared for the time when 
it had to be the hotter carbon. 

The requirements for the highest efficiency can be expressed 
without symbols as follows: The arc has in one par- 
ticular condition the highest possible efficiency, and so the cur- 
rent value should rise rapidly to a maximum after its passage 
through zero in order to destroy the effect of the cooling 
during this time, and to heat up the positive carbon till the 
desired state is reached. The current should then fall to such 
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a value as will maintain this state, and remain constant for | disc d,, this contact can be made to occur at any desired point 


the remainder of the half-period. 

We can now answer the question which we asked ourselves 
at the beginning of this article: What is the explanation of 
the effect of the current curve form on the efficiency of the 
ато?” During those parts of each period when the arc 
temperature falls the light intensity falls considerably more 
than the heat intensity, and the efficiency of the arc is thus 
low. Those wave forms then which, by maintaining through- 
out each half-period a uniform temperature, maintain a high 
efficiency, give greater mean efficiency than those forms which 
permit of considerable fluctuations of temperature. A flat 
wave form, then, gives greater efficiency than а pointed one. 

Comparing Figs. 75 and 98 we see how the flattening of the 
wave form has drawn out the period of high illumination, that 
is of high efficiency, of the arc. 

In conclusion, I must acknowledge my indebtedness to the 
director of the physical laboratories of the Zürich Polytech- 
nikum, Prof. Dr. H. F. Weber, for the facilities which he 
afforded me in the performance of these experimenta. 


SOME EXPERIMENTS ON THE ALTERNATING- 
CURRENT ARC. 


BY CHARLES F. SMITH, WHIT. SCHOL. 


Some experiments which I had occasion to carry out with 
arc-lamp carbons burning in an alternating circuit led me to 
the determination to trace the curves of E.M.F. and current- 
flow at the terminals of the arc, when the arc was formed 
between carbons of various compositions. As the appliances 
devised for obtaining these curves were of the simplest nature, 
and such as could easily be fixed to any dynamo, a short 
description of them may be of interest. 
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The device by means of which any desired phase of alterna- 
tion could be selected for the determination of the E.M.F. or 
current is sketched in Fig. 1. In it are shown two wooden 
discs, d; d,, having a brass bush passing through both. The 
dise d, is fixed by screws to the bush, d, on the other hand fits 
the bush pretty tightly, but can be moved round on it by hand. 
The disc d, has а brass ring round its entire circumference, 
whilst d; has a narrow brass contact strip let into its edge. 
À projection from this contact always touches the brass rim 
of dj. The bush carrying these discs runs loosely on the 
spindle s, the square-pointed end of which is pressed into 
the centre hole in the end of the dynamo shaft, with which it 
revolves. А small pin screwed into the end of the shaft at 
some distance from the centre, entering a hole cut at the same 
radius in the disc di, serves to drive both discs. Two insu- 
lated brushes of sheet copper, not shown in the figure, press 
on the edges of the discs. Contact is made between the 
brushes once in each revolution of the shaft, at the moment 
when the contact piece on d, passes under the brush. By 
moving the dise d, round on the brass bush relative to the 


in the revolution. To make this adjustment it is not neces- 
sary to stop the machine, since by pushing back the two dises 
until they cease to engage with the driving pin, they can be 
stopped by hand, readjusted, and again pushed up against the 
shaft. With the discs mounted in this way I have taken the 
20 readings for a complete curve in as many minutes. 


Fic. 2. 


Fig. 2 indicates the main connections necessary for taking the 
curves of E.M.F., and sufficiently explains itself. The arrange- 
ment for taking curves of current was similar, except that the 
voltmeter v was used to measure the E.M.F. at the terminals 
of & small known resistance placed in series with the aro, 


Fia. 3. 


instead of the E.M.F. at the terminals of the arc itself. The 
arc was regulated so as to give constant readings on the volt- 
meter V. The reading of v, which in my case was a heated 
wire voltmeter, was then proportional to the E.M.F. at the arc 
for the particular phase for which the dises were adjusted. 


Fic. 4. 


Figs. 4, b and 6 give some curves taken with carbons 
11mm. in diameter at about 100 alternations per second. The 
full line is the curve of E.M.F.; the dotted line is the curve 
of current. Fig. 4 was obtained with an arc formed between 
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two cored carbons. In Fig. 5 the lower carbon only was 
cored, whilst in Fig. 6 both carbons were solid. Fig. 8 gives 
the curve obtained when a resistance without self-induction 
was substituted for the arc, and shows the curve of E.M.F. 
given by the machine when working upon such a resistance. 
A comparison of these curves shows in an interesting 
way how the gases generated from the cores of the carbons 
act in helping, as it were, the current to start across 
the air-gap after each reversal. The gradation in the varia- 
tion from the curve given in Fig. 8 is distinctly visible 
in the three examples given. In Fig. 6 the E.M.F. rises to a 


Fia. 5. 


high value while the current is still very low, as if the air-gap 
offered a resistance which had to be broken down at every 
reversal of the current. It will be noted that no difference in 
dein between the curves of E.M.F. and current appears; 

ut since the highest points in the two curves are not always 
reached at the same time а considerable difference between the 
apparent watts (or product volts x amperes) and the real watts 
(which would be measured by a wattmeter) may be found. In 


fact, a number of determinations of this difference with a 
variety of carbons were made. In the case of the arc between 
two solid carbons, the quotient of (volts x amperes) divided by 
(watts given on wattmeter) was about 1:25. 

_It should, perhaps, be added that the scales to which the 
given curves are drawn are not the same in every case. 
Curve 6 is drawn to a scale which is smaller than that of 
4 and 5 in the ratio of 0°72 to 1. The mean volts, as given by 
the voltmeter V (se Fig. 2) in curves 4, 5, and 6 were about 
96, 30-0 and 45 respectively. 


THE ANDREWS SYSTEM OF FEEDER CUT-OUTS 


In a short appendix to his Paper on Alternate Current 
Switch Gear read last January before the Northern Society 
of Electrical Engineers, Mr. L. Andrews, the engineer and 
manager of the electric supply system at Hastings and 
St Leonard’s-on-Sea, describes an ingenious system he has 
devised to prevent a short circuit on & system of feeders from 
interrupting the supply to any sub-station. The device is in 
effect a duplicated system of feeders, with cut-outs arranged 
in such a manner as that both ends of a faulty feeder shall be 
opened immediately upon a short cirouit or heavy fault arising. 
In the accompanying diagram is shown the arrangement 
proposed by Мт. Andrews. The central generating station is 
represented by the large double circle, the transformer sub- 
stations by the smaller circles, and fuses or excess current 
cut-outs by the crosses. The figures over the crosses denote 
the amount of current required to cause these cut-outs to act, 
They are adjusted in the illustration for an assumed maximum 
output at each of the transformer stations of 50 primary 
amperes. The arrowheads represent return current cut-outs ; 
these will carry as much current as the mains, so long as 
the energy is being supplisd in the direction in which the 
arrowheads are pointing, but will cut-out with a compara- 
tively small current returning from the sub-station to the 
generating station. It appears possible, by this arrangement, 
to provide against a short circuit on any feeder interrupting 


et. 


Diagram showing the arrangement of & Central Station and Sub-stations, 
with Duplicate Feeders and Isolating Cut-outs, on the Andrews 
System. 


the supply to any transformer station. For instance, if a 
fault occurs at E, current will be supplied through the 
station fuse on this feeder, which will, of course, blow and 
disconnect it at that end, and also through the return current 
cut-out, which will disconnect it at the sub-station end. It 
is proposed to connect each of the sub-stations to the gener- 
ating station by telephone, and the opening of а return 
current cut-out will automatically signal the approximate 
position of the fault to the works. 

Up to the present this method of laying-out and working & 
network of primary mains and sub-stations has not been tried 
on а commercial scale, so its workability is to some extent 
uncertain ; but Mr. Andrews has constructed a small model 
which admirably illustrates the operation of the principle 
involved, and in which everything works smoothly enough. 
In this model the several transformer stations are repre- 
sented by little incandescent lamps and the feeders by bare 
copper wires. It is possible to short-circuit these model feeders 
in any position without extinguishing any of the lamps, i.e. with- 
out interrupting supply to the sub-stations. 

That there is a pressing need for some such system as 
that devised by Mr. Andrews, or some system performing a 
similar function, will be adinitted by most if not all supply 
station engineers. We have no doubt the Andrews system 
will soon receive a trial in actual practical work, 
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EXAMINATIONS OF THE INSTITUTION OF CIVIL 
ENGINEERS. 


We have received from the Secretary of the Institution of 
Civil Engineers a copy of the pamphlet recently issued by the 
Institution, giving the syllabus and other particulars of the 
examinations to be held in February and October annually, 
for candidates for admission into the Institution. The exami- 
nations will be held in London and elsewhere if found desirable. 
That for the admission of students is based upon the educa- 
tional regulations which have been in force in regard to this 
class since 1889; that relating to ће “ election ” applies in 
general to persons deemed by the Council to be otherwise 
eligible as associate-members, except in such cases as the 
Council may order an alternative test by submission of а 
thesis, and subject to the power of the Council to dispense 
therewith. 

For the students’ papers the subjects are: English, mathe- 
matics, one selected from six specified foreign languages, 
elementary physics and chemistry, and geometrical and free- 
hand drawing. If a candidate has passed elsewhere examina- 
tions recognised by the Council as equivalent in the requisite 
subjects, he may take only the examination in English or in 
mathematics, or in both those subjects, and may thereby 
complete this part of his qualification for admission as a 
student. A list is published of 21 colleges and technical 
institutions that are recognised by the Council as qualifying, 
wholly or partly, in lieu of the examination set by the Institu- 
tion; there is also a list of 28 examining bodies of British 
and foreign universities, &c., the examinations of which are 
recognised, so far as they embrace the qualifying subjects for 
the examination held by the Council. 

For the election of associate-members candidates will be 
required to show both general and technical knowledge. In 
the former respect candidates will be required to prove their 
knowledge of the English language and their attainments in 
general knowledge by writing an essay of about 1,000 words 
upon a set subject. Each candidate will be allowed to select 
one out of several subjects of general knowledge, including 
English history and literature, prescribed by the examiners. 
Persons who are or who have been students of the Institution, 
or who produce such qualifications as would, under the existing 
regulations, exempt from the examination applying to admis- 
sion of students, will not be required to pass the general section 
of this examination as a condition of being presented for ballot 
as associate-members. In respect of technical knowledge, the 
subjects for examination are: (1) theoretical and elemen- 
tary applied mechanics; (2) theory of structures and the 
strength and elasticity of materials; (8) one of the 
following optional subjects: geodesy, hydraulics, theory of 
heat-engines, metallurgy, geology and mineralogy, stability 
and resistance of ships, thermo- and electro-chemistry, and 
electricity and magnetism. In Electricity and Magnetism ” 
the syllabus is— 


The theory of the generation, storage, trausformation and distribution 
of electrical energy ; continuous and alternating currents ; electro-mag- 
netism ; polyphase systems ; calculation of the losaes in electrical processes, 
and of the efficiency of electrical! machinery and apparatus ; arc and incan- 
descent lamps; electrical and magnetic measurement and measuring 
instruments. 


In Thermo- and Klectro-Chemistry’’ the syllabus is as 


follows :— 

The nature of the principal fuels ; theory of combustion ; calorific 
value of carbon and hydrogen as used for the production of heat, and of 
the principal fuels — solid, liquid and gaseous ; exatnination of the chemical 
processes which occur in the working of open and closed furnaces, and in 
the working of engines either by coal or producer-gas, or by petroleum, 
&c. ; theory and use of the principal apparatus employed in the deter- 
mination of calorific values ; methods of production and calorific value of 
coal-gas, water-gas, and producer-gas ; calculation of thermal changes in 
industrial processes ; calorific intensity and the instruments used for its 
measurement ; theory of electrolysis and of the principal electrolytic pro- 
cesseB ; chemistry of primary and secondary batteries ; the use of electric 
currente for heating and for chemical decomposition. 


The examination may, in the discretion of the Council, be 
taken by persons, whether students of the Institution or not, 
either before or after recommendations in favour of their 
election into the Institution have been lodged with the 
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secretary. Certain degrees and collegiate certificates (of 
which a list will be published by the Institution in due 
course) will be recognised by the Council as proving a sufficient 
standard of attainment in the requisite subjects; and the 
graduates and holders of such certificates will be exempted 
from passing the examination appointed by the Council. 
Copies of the complete syllabus may be obtained of the 
secretary of the Institution of Civil Engineers, Great George- 
street, Westminster, S. W. 
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THE PARTRIDGE HIGH-PRESSURE SWITCH. 


A high-pressure switch, invented by Mr. С. W. Partridge, and 
made by Messrs, Elliott Bros., is shown in the accompanying 
illustration. This switch consists of a cast-iron case of circular 
type, containing an inner porcelain chamber, on the inside surface 
of which all the parts carrying current are secured. The ebonite 
handle, which is brought through a slot in the cast-iron case and 
porcelain, operates the switch ; and can be worked safely by the 
most inexperienced person without danger of shock, although 
working at pressures up to 10,000 volts. The switch may also very 
easily be worked at a distance either by a cord or bell crank, thus 
making it specially suitable for underground converter chambers. 
By means of a specially-arranged spring it is impossible for the 
switch to make a bad contact, which has often been a source of 
trouble in other forms of switch. 

Although single poled, this switch has a double break amounting 
to 4in., making it doubly secure against arcing. This break is 
effected by a spring, which is only put under full stress when the 
switch is being opened, so that there is little or no liability of the 
spring taking a permanent set and failing to effect a quick break 


on opening, as sometimes happens when the spring is under stress 
and allowed to remain closed for a long period. It is stated that 
this switch may be fixed to any damp wall without fear of the insu- 
lation breaking down, even if the wall be running with water. 
Every precaution is taken against surface leakage, and the switch 
may be tested to three or four times its working pressure. The 
present form is of small size, but will break circuits up to 50 kilo- 
watts at 2,500 volts with ease. 
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THE ELECTRICITY-SUPPLY BUSINESS. 


Beside the gas industry, the electricity-supply business is 
indeed ‘still in its infancy"; but it is an infancy not merely 
full of promise, but also of wondrous growth and soundness. 
It is over 80 years since, to use a mixed metaphor, gas first 
saw daylight on Westminster Bridge, and with no serious 
competitor in the field for three-quarters of a century 
small wonder is it in such а dank and dismal country as the 
United Kingdom that the gas-supply industry can to-day point 
to a capital expenditure of some £70,000,000, and to nearly 
650 undertakings busily, and in the vast majority of cases, 
profitably at work. The house-to-house public supply of 
electricity dates only from 1889. As everyone knows, it 
started life heavily handicapped in many respects by Act of 
Parliament and by Board of Trade, and exposed in its very 
babyhood to the machinations of those two wicked uncles, 
gas and oil. Furthermore, electricity, in addition to being 
itself comparatively costly, necessitated the expenditure of a 
good round sum by the householder before he was in a position 
to take current from the main, whilst the landlords piped 
houses for gas “as of course." But never was the truth of the 
aphorism that difficulties are made only to be overcome more 
triumphantly vindicated than in the case of the supply of elec- 
trical energy. To-day, notwithstanding the drawbacks, defects, 
and disadvantages referred to, there are over one hundred 
municipal and joint-stock electricity-supply undertakings at 
work in London and in the Provinces, with an aggregate 
capital expenditure of some £10,000,000, and a total lamp-con- 
nection of certainly not less than three million. And what is 
perhaps even more to the point, the money has been well 
spent and is yielding a fair return. We do not suggest that 
the electrical engineer is endowed with a greater allowance of 
virtue and skill than his competitor in the gas trade, but this 
we do know—that rarely, if ever, has such a large sum of money 
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as is to-day locked up in the electric lighting industry been so ship of expenditure to receipts might well occupy a paragraph, 


thriftily laid out. 


Many causes have conduced to this result. | possibly two. 


Perhaps, however, if we succeed merely in 


Electrical engineering, there can be no gainsaying, requires а | elucidating the small proportion which the coal bill of 


distinctly scientific bent of mind, and nothing is more 
distasteful to the scientific mind than waste, whether of money, 
energy orcoal. Hence, apart from all considerations of com- 
petition, economical working was ensured. But, of course, it 
is quite unnecessary to remind readers of The Electrician that 
Ше humble engineer does not, as а rule, control the purse- 
strings, and certainly not at the start of an entirely new class 
of undertakings under the influence ofa ** boom." Fortunately, 
good came out of evil. When in 1889 the public was once 
more approached, and statutory electric-supply companies 
sprang into being, there was none of that magnificent yet 
deleterious open-handedness which characterises the true 
boom." Hence the company-promoter had to “ roar as 
gently as any sucking dove; he had, perforce, to ask for com. 
paratively small amounts, and rest content with quite a modest 
rate of profit; nay, occasionally he is reported to have found 
that virtue must needs be its own reward. Then, again, 
municipalities looked favourably upon electric lighting, and 
although these bodies may not be always truly economical, 
they rarely launch out into grandiose schemes involving six 
figure loans. And thus it came about that, altogether apart 
from the necessity for rigid economy in the original outlay, and 
unceasing vigilance in reducing running expenses imposed 
upon those engaged in the electricity supply business by the 
existence of coal gas, there were powerful forces at work tend- 
ing in the direction of economy. Hence to-day, electricity com- 
petes with gas from the point of view of cost, and what with 
penny-in-the-slot meters, demand-indicators, free-wiring syndi- 
cates and free lamps and the coming day-load, it bids fair to 
triumph all along the line, 

Descending from generals to particulars, let us examine 
one or two only of the innumerable instructive facts to be 
found imbedded among the maze of figures conscientiously 
set forth in the electric-supply table published in to-day’s 
issue, the last of the thirty-ninth volume of this Journal. A 


an electricity-supply undertaking bears to the total annual 
outgoings, we shall do something to bring home to our gas 
friends our comparative advantageous independence of the 
ups and downs of the price of coal. In our table there 
are in all, in London and in the provinces, 62 concerns, 
municipal and joint-stock. For these 62 concerns, generating 
expenses average only 50 per cent. of the total expenses, 
and the coal bill ‘averages only 42 per cent. of this 
percentage, so that the cost of coal only figures on the 
average at one-fifth of the total cost of the Board of Trade 
unit, and this under the relatively unfavourable conditions 
of to-day. When the demand-indicator system, electric 
traction, and other beneficent influences have their full 
effect on the coal bill it is possible that even engineers’ 
salaries may take a higher rank than coal in relation to 
the total cost of production. Meanwhile the remarkable 
reduction that has been brought about in this once 
formidable item redounds to the credit of our English 
electricity-supply station engineers, and of our engineering 
manufacturing firms. 


THE AYRTON AND MATHER ELECTROSTATIC 
VOLTMETER FOR LOW PRESSURES. 


Advocates of electrostatic and high-resistance voltmeters 
have frequently performed the calculation of capitalising the 
income lost in the form of heat in the excellent Cardew, and 
have shown that it will pay to have an extremely expensive 
electrostatic instrument in place of it. The first electrostatic 
voltmeters put on the market, however, had other defects 
besides their expense—they had an extremely slow swing and 
were of appalling delicacy. The latest type of the Ayrton and 
Mather instrument, however, is a distinct advance. Instead 


f of the “ needle" or moving system being suspended, it is 


pivotted and controlled by an exceedingly fine spring of non- 


tolerably safe criterion of relative dividend-paying capacity | magnetic material. The time taken by the needle before 


and thrifty capital outlay is afforded by the factor of capital 
expenditure per unit of output. Nine London companies 
figure in our table, of which three are alternate-current 
concerns. Owing to the reticence of these three alternate- 
current companies as to the number of Board of Trade units 
sold by them last year, the factor in question both for 1896 
and 1897 relates only to the six continuous-current under- 
takings. In 1895 the average figure was 4:5. per unit sold; 
in 1896 this was reduced to 4:18s., the lowest figure being that 
of the St. James’ Company, namely, 2:01s. per unit sold. If 
now we turn to the capital expenditure in the provinces of the 
15 companies and 88 municipalities, eliminating the Salford 
abnormality, which are dealt with in full in our table, we find 
that the average figure is 4:48s., which, in view of the fact that 
we have here included alternate-current undertakings—that the 
businesses are, as & rule, much smaller and were started later 
than in the Metropolis—is a remarkably good record. Salford, 
we may mention in passing, has been until quite recently a 
gas-committee managed undertaking, with a capital expendi- 
ture of nearly 16s. per unit sold, the average figure for the 
other 33 provincial municipal undertakings being 3:82s. per 
unit sold. 

Turning now to the revenue accounts, what item or items 
shall we select for further analysis? Sheer cost of produc- 
tion" sounds practical, only our central-station managers аге 
not agreed as yet as to exactly What ought to be included 
under sheer cost. A discussion of the widely-varying relation- 


coming to rest has been reduced by the use of a very light 
needle and pointer, and, moreover, the simplicity of the 
instrument and the fewness of its parts enable it to be sold at 
a moderate price. 

Fig. 1 shows the external appearance, and the division of 
the scale; and Fig. 2 is a plan of the instrument, the guards 
and cover having been removed. The dimensions of the case 
are, roughly, 6in. cube. Asin other electrostatic instruments 
of the Ayrton and Mather pattern, the needle NN is of thin 
aluminium, and consists of segments of a cylinder, the arms or 
spokes being in the same piece. The pointer arm P, which is 
attached to the centre, is of thin aluminium tube, this giving 
greater stiffness for the same weight than solid wire. The 
pivots are extremely fine and rest on jewels, and the control- 
ling force is a very fine spiral spring of non-magnetic material 
(not seen in the figure). The calibration is effected by adjust- 
ing the tension of this spring by moving the brass arm A. 
The whole moving system of the 100-volt instrument weighs 
only 20 grains. It should be added that the needle and 
pointer are accurately balanced, so that it is unnecessary to 
level the instrument exactly when fixing it in position. 

The needle forms one pole of the instrument, and the brass 
* inductor ” II the other. The latter is formed of segments 
of two concentric cylinders, lin. apart, between which the 
needle rotates as soon as a P.D. is applied between the ter- 
minals. In its zero position, shown in Fig 2, the needle is 
entirely outside the inductor. The whole of the moving parts 
are inclosed by metal guards, and these are connected to the 
needle, so that the instrument is thoroughly shielded from 
external electrostatic influences. The scale Ө is mounted on 
a curved enamelled strip of brass, supported by two pillars, 
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P P, of unpolished ebonite, and the brass portion of the scale is 
also connected to the needle. The base, too, is of unpolished 
ebonite, and the terminals are inclosed in ebonite blocks, so 
that an extremely high—almost unnecessarily high—insulation 
resistance is attained. The same base and terminals are used, 
however, for instruments up to 500 volts. 

The fuses FF are of one mil platinum-silver wire contained 
in glass tubes, fitted with brass caps, CC, the wire being 
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Fig, 1.—Ayrton and Mather Low-Pressure Voltmeter. 


THE FERROMAGNETIC PROPERTIES OF IRON AND 
STEEL.* 


BY PROF. J. A. FLEMING, D.SC., F. R. B. 


For twenty-five centuries f mankind has studied the pro- 
perties of the widely-diffused element, iron, and has erected out 
of the accumulated knowledge one of the vast industries of the 
world. In addition to those valuable mechanical properties 
which have given the metal the utility which it has to the 
human race, it stands out unique by the possession of its 
magnetic properties, and, together with the allied elements 
nickel and cobalt,* is classed amongst a small group of bodies 
which are called the ferro-magnetic bodies. To this group belong 
also the well-known magnetic oxide and sulphide of iron and 


| most of those numerous iron derivatives called the steels. 


All other substances whatever are divided into two classes, 


| one called the paramagnetic and the other the diamagnetic 


stretched between the caps by means of a fine copper spiral 


spring, D, so that a definite break is ensured. A hole is drilled 
in the base for the reception of each of these fuse tubes, and 


the connection between the terminals and the instrument is 


made through thesprings D B. One end of the fuse presses 
against the spring D, while the other presses against the 


E 


Fic. 2.—Plan of Ayrton and Mather Low-pressure Voltmeter. 
Half Full Size. 


lower portion of the terminals contained in the ebonite 
block, seen to the right of the instrument in Fig. 1. The 
terminals are held on a brass strap, hinged to the top edge 
of the case, and screwed against the side by a milled screw. 
The instrument is made by Mr. R. W. Paul, to whom some of 
the improvements in detail are due. 


Fire in a German Central Station.— On the 4th inst. a fire 
occurred in the early morning in the Weimar electric supply 
station, which belongs to the firm of Siemens and Halske. 
Among other buildings the Castle and the Theatre were 
supplied with electrical energy fromm this station. The station 
was burnt to the ground. ‘I'he cause of the fire is unknown. 


bodies. To the former class belong such elements as oxygen, 
palladium, platinum and salts of iron, manganese, cobalt and 
nickel, and to the latter include the bodies bismuth, phos- 
phorus, antimony, and zinc. The paramagnetic and diamag- 
netic properties of the above substances are, however, 80 
exceedingly feeble in comparison with the ferromagnetic pro- 
perties of iron and steel that they are only detectable by refined 
means; hende, practically, when we speak of magnetic pro- 
perties, we mean those of the ferromagnetic bodies. It is a 
familiar experience that a piece of iron can exist in two states, 
in one of which it is said to be magnetised and in the other 
state demagnetised. The fact to which attention was most 
early drawn was that between the ends or certain parts of the 
surface of two separate magnetised ferromagnetic bodies there 
exist mechanical forces, and these regions were, therefore, 
called the poles. A very simple experiment with two pieces of 
the natural ferromagnetic iron ore, called magnetite, shows 
that these active places exist in pairs, and are not alike in 
behaviour toward another single pole. Hence the first matter 
upon which attention was fastened was the magnetic polarity 
of magnetised ferromagnetics and the forces called mag- 
netic forces existing between their poles. 

In the progress of all sciences we see that knowledge has to 
make some advance before its cultivators recognise clearly the 
right qualities which need to be measured and named, and it is 
seldom that the really fundamental facts or principles lie so 
much on the surface that they are grasped at once. Thus it has 
been in the science of magnetism ; and it is only of late years that 
the peculiar qualities which constitute what may be called the 
true specification of a ferromagnetic have been rightly recog- 
nised, named and measured. Magnetic polarity and the ideas 
which are connected with it have been seen to be, as it were, 
secondary effects, and not really the principal ones to which 
attention should be directed. Let us look at the chief facts 
from a modern point of view. Let an iron ring be made and 
wound over closely with a spiral coil of insulated wire, through 
which an electric current can be passed. The spiral current 
exercises what is called maynetomotive force on the iron, and this 
is measured by the product of the number of turns of wire on the 
ring and the current in amperes going through it. This ring 
is then magnetised, but it exhibits no magnetic polarity or 
effect on a compass needle or on other i iron, and nothing that 


A lecture delivered October 18, 18 1897, to the Sheffield 8 Society ty of 
Engineers and Metallurgists. Copyright. 

t Prof. Flinders Petrie showed the author on one occasion sume well- 
constructed iron tools of Assyrian origin, the date of which he fixed 
at 670 в.с. The construction of these tools showed that at that period 
the production of iron from its ores aud its manipulation had been esta- 
blished on a firm basis. 

t The following figures show the close relations between these metals : — 


| | Atomic volume Deneity or weight А 
Atomic | 2 ; : isnt Specific heat 
Metal. weight opes weight , in gramme of at or about 
0—16. ivided by the one cubic : 100°C. 
| density. centimetre at 0°C. 
Iron 56˙0 ! 710 i 7:844 
Nickel ... 087 е 6:65 8:820 
Cobalt. 595 ' 6:64 | 8:950 


—— — — . ſ2k7ĩÄ5ß53ßÄLrßV¼—⸗. ð — — 
These ferromagnetic metals are distinguished by their small atomic 
volumes. 
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you can do with it, without changing its state, will show you 
that it is magnetised at all. Nevertheless it is in a magnetic 
condition, for if the ring is made in two parts closely fitted 
together, and if it is then taken apart, each half will be found 
to be what we usually call a magnet, and to show polarity. 

How then are we to describe the state of the ring? In 
modern language we say that the ring is traversed by may- 
netic flux, and we define the Hur as a physical state or result 
produced in the iron by maynetumotive force acting as a cause. 
It can be shown that the flux is what is called a circuital 
quantity—that is to say, it can only exist in circuits like an 
electric current, and there is no such thing as an end to a 
magnetic flux. You must always think of it as having the 
endlessness belonging to a loop or closed line. Magnetic flux at 
any point has direction as well as magnitude, and it is measured 
in terms of a unit called a weber. 

Two other ideas it is important to grasp. Firstly, that 
magnetic flux has a quality which may be called its intensity, 
but which is more usually called the Hu- density, and which is 
measured by the webers per square centimetre of cross-section 
of the circuit, just as steam pressure is measured in pounds 
per square inch of surface. The ordinary name given to this 


flux-density is the induction in the iron; it is denoted by B. 


Then secondly, the magnetomotive force acting on a magnetic 
circuit has what may be called slope or magnetomotive inten- 
sity, and which is measured by the ampere-turns per unit of 
length of the magnetic circuit or flux circuit. It is commonly 
called the maynetic force, and is denoted by Н. 

Owing to the irrational basis selected for the erection of 
the system of British Association electric and magnetic units, 


we actually have to measure the magnetic force by 10 times 


the ampere turns per centimetre of the circuit, but this is 
equivalent to reckoning in ampere-turns per half-inch.* 

We must think, therefore, of our iron ring when magnetised 
by a certain magnetomotive intensity, measured by the number 
of ampere-turns per half-inch of mean perimeter, as having 
produced in it a magnetic flux-density reckoned in so many 
webers or mtcrowebers per square centimetre. 

Then comes the qucs!: n, How is the flux to be practically 
measured? We measure a physical quantity by measuring some 
physical change it can produce. Thus, we ordinarily measure 
temperature by the change in volume temperature produces 
in mercury. Faraday's most pre-eminent discovery was 
that if we surround such a ring as the one described with a 
secondary circuit of wire, then any change made in the flux in 
the ring will set flowing an electric current in the secondary 
circuit. The definition of a magnetic flux of one weber is 
that it is a flux which if withdrawn from a co-linked con- 
ducting secondary circuit of one turn, having a resistance of 
one ohm, will set flowing round that circuit a quantity of 
electricity equal to that conveyed by one ampere in one second. 

Hence we have shown how to measure our flux and our force. 
If we apply to the ring various magnetic forces we can best 
represent the effects produced as regards flux-density by a 
curve called a magnetisation curve. If we apply the same 
magnetic force to different ferromagnetics in the form of rings 
we find that it produces in them respectively very different 
flux-densities. Hence we have different magnetisation curves 
for various classes of iron and steel. The ratio of the flux 
density to the magnetic force is called the permeability for that 
material corresponding to the stated flux-density. By plotting 
these ratios for various flux-densities we obtain the permeability 
curve for the ferromagnetic in question. It has been found 
that temperature has a very remarkable effect upon the per- 
meability of iron. If we draw out a series of magnetisation 
curves for wrought iron rings at different temperatures 
(sce Fig. 1) we find these curves cross each other in such 
a way as to show that for small magnetic forces the permea- 
bility is increased by heating the metal, but for («e magnetic 


т 


* Because 15 is nearly 1:25, and 25cm. nearly make one iuch. Mr. 


Oliver Heaviside has proposed a rational system of units which may be 
called a system for the suppression of 47. It may be some time yet, how- 


ever, before electricians summon up courage to cast the accepted system | 


into the melting pot, even though it should emerge purged from the 
droes of Ax. 


forces it is decreased (see Fig. 2). If the temperature is 
pressed up to a point which is called the critical temperature 
of the iron, and which lies somewhere between 700'C. 
and 900°C. for different specimens* (generally about 800°C.), 
the permeability drops quite suddenly to a very sma 
value not far from unity, and the iron becomes changed into a 
non-magnetic or rather a merely paramagnetic substance. 
This change is a very remarkable one, and if we are ever to 
discover the cause of ferromagnetic properties it will be bya 
careful study of the changes which happen in iron at its 
critical temperatures. Before, however, we can discuss this 
point further we must examine for a moment what happens if 
we take an iron ring through a cycle of magnetic changes in 
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Fic. 1.—Magnetisation Curves for Different Temperatures for Wrought 
Iron Annealed at 1,150°C, (Dr. D. K. Morris). 


which the magnetic force is first applied gradually in one 
direction, then reduced and applied in the other direction, and 
then finally brought back again to zero. If we carry up a 
perfectly new iron ring through part of a magnetisation curve 
and then endeavour to retrace our steps, we find that we cannot 
bring back the iron into a neutral or non-magnetic condition 
merely by removing the force. The iron possesses a quality 
called retentivity, in virtue of which the flux in the iron con- 
tinues after the magnetomotive force is withdrawn. 
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Fic. 2.—Variation of Magnetic Permeability with Temperature. | 
Sample Annealed at 1,150°C. Critical Point = 780°. (Dr. D. K. Morris). 


In order to get the iron back into a perfectly non-mag- 
netised condition we have to go further and apply a reverse 
magnetic force of some magnitude. The magnetic force we 
have to apply depends on the material. For hardened steel it 
may be a large force, for annealed Swedish iron it may be a 
very small one. 

This neutralising magnetic force is, however, called the 
coercive force, and the property of the ferromagnetic, in virtue 
of which it retains the magnetic flux with some tenacity, as it 

* I am well aware that several critical temperatures (at least three) have 
been distinguished which may or may not be coincident ; but for our 


present purposes it is not necessary to discuss which of these is especially 
the magnetic criticai temperature, 
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were, is called its coercivity. The coercivity is measured by 
the magnetic force required to exactly annul all the previous 
magnetisation, and the retentivity is measured by the per- 
centage of the original magnetic flux, which remains when the 
magnetomotive force is merely withdrawn. 

Statements are often made on this matter, even in text- 
books of some repute, which are quite erroneous. It is 
sometimes said, for instance, that the magnetic difference 
between soft wrought iron and hard steel is that the steel 
retains its magnetisation after the force is withdrawn, 
and the iron does not. As a matter of fact, the iron may 
retain a greater percentage than the steel; but the steel 
holds it when acquired with much greater tenacity than 
the iron. The reason why this wrong statement continues to 
be propagated is because if we magnetise a rather short bar of 
iron not in the form of a ring the free magnetic poles created 
exercise a demagnetising force on the rest of the iron. Hence 
if the bar of iron is not endless when the magnatising force is 
withdrawn the demagnetising action of the poles immediately 
wipes out all the remanent magnetic flux in the irom It is 
easy, however, to show that a long wire of soft iron not 
subjected to shock retains a large proportion of the magnetic 
flux set up in it after the magnetisation force is withdrawn. 
The phenomenon of retentivity is not dependent upon the 
presence of carbon in the iron. It exists even in chemically 
pure iron or nickel Coercivity is, however, for reasons 
we shall suggest later, very much affected by chemical 
composition. 

If, then, we continue to carry our ring round a magnetic 
cycle it is clear that the magnetisation curve becomes a closed 
loop. Warburg and Ewing showed long ago that the area of 
this loop, like the area of a steam engine-indicator diagram, 
represents the work done in taking the iron through its 
magnetic cycle. Roughly speaking, it requires 18 foot-pounds 
of work to make a complete magnetic cycle in a cubic foot of 
wrought iron, strongly magnetised first one way and then the 
other. This work so expended takes the form of heat produced 
in the mass, and is called the Aysteresis loss in the iron. A 
cyclic magnetisation curve is called a hysteresis loop. The 
area of the hysteresis loop is related to the value of the 
maximum flux-density in the iron by a curious law discovered 
empirically by Steinmetz. It is that the hysteresis loss per 
pound of iron in one complete cycle varies as the product of a 
hysteretic constant (п) and the 1:6th power of the maximum 
flux-density (B). Hence the loss of power (М) reckoned іп 
watts per pound per 100 cycles is given by the expression 
W = 1007B"*. 

This hysteresis loss is, for commercial purposes, always 
estimated in watts per pound of iron per 100 cycles at a 
maximum flux-density of 2,500 C. G. S. units. For wrought 
iron this hysteresis loss, reckoned as above, may be 0°25 of a 
watt; for hardened steel it may be ten times as great. 

We have then to note that the ferromagnetic quality of iron 
or steel given in the form of a ring is completely determined 
when we know at each temperature, and for various flux- 
densities, during a cycle. 

(i.) The permeability. 
(ii.) The retentivity. 
(iii. The coercivity. 
(iv.) The hysteretic constant. 

The effect of temperature on the hysteretic constant of iron 
is very marked. 

If the iron is continuously heated up, the hysteretic constant 
diminishes as the temperature rises, and it has been shown by 
Dr. D. К. Morris lately that it vanishes entirely at about 800°C. 
or at the critical temperature (see Fig. 8). It was also dis- 
covered some time back by Mr. W. Mordey that prolonged slow 
heating of iron to only 60'C. or 90 C. has a marked effect on 
the hysteretic constant, and the result is often to increase 
this constant two or three times. The effect varies with the 
annealing of the iron, and in many cases the iron which shows 
the least hysteretic constant at starting, experiences the largest 
percentage increase of it on prolonged heating. This effect is 
called the magnetic ageing of the iron. Owing to the enormous 
use of iron for transformer purposes this ageing has now 
become a very important matter. 


We may note, in passing, how curious it is that new 
developments of industries based on scientific discoveries 
make fresh and often very remarkable demands on old- 
established manufactures. For years and years iron and 
steel workers were engaged in improving iron and steel 
chiefly with reference to their mechanical properties and ease 
of production. At this latter end of the nineteenth century 
the development of the electrical trades has made enormous 
demands on the iron and steel manufacturer for iron and steel 
of quite peculiar qualities. The electrician lays no very great 
stress on the mechanical qualities such as tensile strength, 
elasticity and so on, but he requires high permeability, small 
hysteretic constant and small ageing; and the iron and steel 
manufacturer has been able of late years to meet these new 
requests by producing steel of the necessary quality. Iron and 
steel can now be produced with a maximum permeability of 
4,000 C. G. S. units, a hysteretic loss of about 0:15 of a watt per 
pound per 100 cycles per 2,500 flux-density, and of non-ageing 
quality. I do not mean to imply that all these qualities can 
be equally combined in the same sample, but that the iron or 
steel can be varied to suit the demand. Curious it is also to 
note that steel is ousting iron magnetically, just as it has 
ousted it mechanically. Steel can be produced with a higher 
permeability than wrought iron for large magnetic forces, and 
with a superior non-ageing quality. 

The different kinds of iron or steel required for different 
purposes are characterised by very different shapes of hysteresis 
diagrams. Thus, the dynamo builder requires a steel with 
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Fic, 5.—Variation of Hvsteresis in Iron with Temperature. 
I. Annealed at 840°C. II. Annealed at 1,150°С. (Dr. D. K. Morris). 


800° 1004” 


high permeability, but he is not particular about the hysteretic 
constant, because it has been shown that the hysteresis is non- 
existent in iron when strongly magnetised and revolved in а 
magnetic field. The transformer maker requires small hys- 
teretic constant, but is not very much concerned with getting 
very large permeability. 
he maker of permanent steel magnets requires high 

coercivity and retentivity, and he cannot have these qualities 
without at the same time having high hysteretic constant. 
Hence the tungsten steels used for permanent magnets are 
utterly unsuited for dynamo or transformer makers.* The 
steel manufacturer has thus had to learn to meet these wants, 
and prepare a steel with a required hysteretic diagram. 

Having then glanced at the chief facts concerning ferro- 
magnetism, we must now turn to consider what explanation 
can be given of them. The human mind is irresistibly 
impelled to endeavour to bring all the great variety in Nature 
under the domination of general principles, and what we call 
usually an explanation of a physical effect is the reduction of it 
to the condition of being seen as a logical consequence of some 
more fundamental fact or principle. The first step towards а 
generalisation in magnetism was the discovery that in mag- 
netised ferromagnetic bodies each little part when separated 
from the whole is a complete magnet, and exhibits magnetic 

* The presence of tungsten in steel gives it great magnetic coercitit 
as well as increased hysteretic constant, Tungsten is an element of hig 
valency, and the bearing of this in relation to the above facts may be 


judged in the light of the hypothesis as to the constitution of steel given 
at the end of the lecture. | 
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polarity. The familiar fact that you cannot separate the 
north pole from the south pole in a magnet, however small, 
shows that ferromagneties are built up of molecular magnets. 
We will reserve for the moment the question whether these 
molecular magnets are isolated molecules or groups of mole- 
oules. There are many facts which show that it is the 
molecule, and not the atom, which is the magnetic unit. 
Thus, for instance, so-called non-magnetic steels can be pro- 
duced, such as Hadfield’s manganese steel, which has as much 
as 88 per cent. of iron in it, and which yet has only a perme- 
ability of only 1:8 ог1:4. If the same proportion of iron were 
merely mixed with any inert material like copper the mass 
would have a permeability of many hundred units. Hence the 
practical extinction of the magnetic susceptibility in the case 
of manganese steel shows that the magnetic properties do not 
reside in the atom of iron, but only in the iron when built up 
into molecules of а particular kind. The view, therefore, held 
now, and, I believe, first suggested by Prof. D. E. Hughes, 
is that in so-called unmagnetised iron the molecular 
magnats must group themselves into little circuits or closed 
chains, each being the seat of a circuit of magnetic flux. 
Magnetisation consists in breaking up these numerous small 
circuits of magnetic flux, and forming out of them one large 
one. This involves arranging the magnetic molecules more 
or less in one direction, or colineating them. 

This view of the phenomena at once reconciles many 
different facts. It shows us why there is a limit to intensity 
of mametisation or, which is the same thing, to the magnetic 
moment per cubic centimetre which can be produced in the 
mass ; because the limits of magnetisation are reached when 
complete colineation of all magnetic molecules has occurred. 
Also we see that when the colineating force is withdrawn 
many of the molecules may be freed from constraint, and may 
drop back into closed chains; but others will remain as they 
have been placed. This constitutes retentivity. Again, u 
large or small mechanical shock, or а large or small reverse 
colineating force may be required to give the necessary 
impetus to cause the whole of the molecular magnets to 
rearrange themselves in closed circuits. This is the explana- 
tion of coercivity. 

If we carry the molecular magnets round through a cycle of 
directions, work will have to be done against the interpolar 
molecular magnetic forces to displace the molecules relatively 
to each other. This alone would not be sufficient to explain 
the hysteretic loss of energy, because it might happen that 
the work done on the molecules in one-half of the process 
was given back during the other. As a matter of fact, 
however, the displacement, or attempt to colineate the 


magnetic molecules involves three separate stages: (i) an 


initial stage, in which a displacement is made which is of 
the nature of an elastic displacement, and which disappears 
if the force is withdrawn; (ii) a catastrophic stage in which 
the molecular magnets fall over into new positions of 
equilibrium, and which, like the fall of Humpty. Dumpty from 
his wall, is only reversible by. expenditure of. energy ; (iii) a 
inal stage in which infinitely. increased colineating force only 
results in small further increase in colineation. .These three 
stages are indicated by the form of the magnetisation curve. The 
action of turning round the molecular magnets closely resembles 
what goes on in the motion of that kind of electric lighting 
switch which is. known to electrical engineers as a loose handle 
switch"; and in which the circuit-closing part after being 
moved by thd handle a little way flies over to a new position 
of equilibrium, from which it can only be got back by a fresh 
expenditure of energy. This tumbling over into new positions 
is accompanied by vibrations set up in the molecular magnets, 
and which dissipate the energy expended in moving them, so 
to speak, to the edge of the precipice. The energy of these 
molecular vibrations is ultimately frittered down into heat. 
The nature of the mechanism by which this dissipation of 
energy occurs may be considered to be the establishment 
of electrical oscillations in the electric charges of the 
atoms. It is well illustrated by Ewing's model of a 
magnet, consisting of a number of small compass needles 
setting themselves under the action of the mutual magnetic 
attractions and repulsions of their poles. As Ewing has 


shown, nothing else is required to explain the dissipation of 
energy in magnetic cyclic changes. 

бо far, however, this very probable deduction from facts serves 
only to interconnect different observed effects. It offers us no 
explanation of the ultimate cause or nature of ferromagnetic 
properties. It is no explanation of any property of matter in the 
bulk, say magnetism, to postulate this same quality as apper- 
taining to the molecule—or the atom. Hence, if we are to probe 
more deeply into the matter, and especially if we are to explain 
the very peculiar magnetic change in iron which takes place at 
the critical temperature, we must not be content with resting 
on the idea that the molecules of iron are magnets, but we 
must seek some additional explanation of the phenomena. I 
propose, then, to outline to you an hypothesis of the cause of 
ferromagnetism, not in any dogmatic manner, but chiefly as a 
means of suggesting further experimental research on the 
subject. I seek a starting-point in the now-accepted fact that 
atoms of all bodies carry on them electrical charges. 

Faraday showed that if we pass through different electro- 
lytes the same quantity of electricity it liberates from them 
chemically equivalent amounts of ions or electrolytic products. 
Thus, a quantity of electricity equal to 96,540 coulombs 
liberates 1 gramme of hydrogen, 108 grammes of silver, and 
8 grammes of oxygen from their compounds when in electro- 
lytic solutions. 

Chemists have long since classified different atoms as mono- 
valent, divalent, trivalent, &c., according as they are chemically 
equivalent in combination to 1, 2 8, &c., atoms of hydrogen 
or chlorine or other monovalent element. A consideration of 
these electrolytic facts leads to the conclusion that each atom 
carries a certain electric charge, and that the charge carried by 
a monovalent element such as a hydrogen atom is a sort of 
natural unit of electric quantity. A dyad atom carries double 
this charge, and a triad atom three times, and во on. Some 
elements, such as iron, can exist in a divalent or a quadrivalent 
condition as shown by the existence of ferrous and ferric salts. 
(FeCl, and Fe,Cl,). The explanation given of this is that 
each atom has a certain number of chemical bonds by which it 
is united to other atoms to form molecules. Iron in ferric 
salts is a tetrad element, and each atom has four active bonds. 
Pairs of these bonds can, however, saturate themselves, thus 
reducing the valency. The electrical theory of chemical valency 
is that the electrical attractions between the opposite atomic 
electrical charges of different atoms constitute the cause bind- 
ing the atoms into molecular groups. Hence a positively elec- 
trified monad atom like hydrogen carrying its monad charge 
can unite with a monad atom like chlorine carrying an equal 
negative charge. A dyad atom like oxygen carrying a charge 
of two natural units of negative electricity can unite with two 
monad atoms like hydrogen, each carrying one positive unit 
ae and thus forms a neutral molecule of water, and so 
orth. 

Very briefly speaking the hypothesis of ferromagnetism 
I wish to suggest to you is that nothing more is required to 
explain the ferromagnetic properties of iron than an assump- 
tion of rotation in a molecule built up of electrically-charged 
atoms arranged in a particular way. For this purpose it will 
be necessary to give you the results of some modern investi- 
gations as to the probable sizes of atoms, the possible number 
contained in a cubic centimetre, and the magnitude of the 
electric charges which it is most likely they carry. 


(To be continued. ) 


THE CHAMBLY ELECTRICAL-POWER TRANSMISSION 
PLANT.* 


Canada is a region of gigantic water powers, which have waited 
for the advent of electricity to be utilised for the many purposes to 
which they are applicable. Perhaps the finest installation for the 
development and transmission of the power of falling water extant is 
that of the Chambly Manufacturing Company, at Richelieu Village, 
Quebec. At this point, about 25 miles distant from Montreal, the 


Richelieu River falls through a long series of rapids. From early 


* Abstract from the Electrical World of New York. 
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days a wooden dam between Richelieu Village on the one side of 
the river, and Chambly on the other, has been in existence, вир. 
plying power to а few small mills. The new structure which takes 
ita place is one of the finest examples of hydraulic engineering on 
the Continent, 1 of a ке сые дат, pA A as an 
ше rt, is built a power house, with a capacity of 20, H. P. 

is Pel is about 2.000. long, 6ft. wide at the crest, and con- 
structed of a concrete composed of the broken rock of the river 
bed, mortared with sand from the vicinity and American cement. 
The back is vertical throughout, and the apron is curved so that 
the overflow water is discharged horizontally, obviating any destruc- 
tive washing action at the base. A liberal use of $1п. iron rods, 
inoorporated with the mass of the concrete, gives great strength to 
the structure, and а surface dressing of neat cement insures the 


greatest impermeability. This is said to be not only the most care- | 
fully constructed but also the largeet concrete dam on the American | 


continent. 


The dam consists of three portions, two of which run perpen- | 


dicularly acroas the course of the river, while the third and middle 


part is parallel with it. In the lower third of the dam, and nearthe | 


Fic, 1.—Power House built on the Two-step Dam, showing Tail Races 
and Flumes. 


right bank of the river, is built the power house(Fig. 1). Here the 
dam consists of two levels, or steps, over which is built а structure 
of steel beams and brick walls, 308ft. by ö1ft., for tho protection of 
the machinery. The upper level, which is about 2ft. above the 
surface of the water in the lake formed by the dam, will contain the 
switchboards and controlling devices and such offices as are neces- 


cwm 


Ето. 2.—-Casings for Four Turbines in Place in Flume, 


sary. In this part of the dam eight rooms, or flumes, each about 
20ft. square and 10ft. high, are constructed, their arched openings 
being under the water-level, for the reception of the wheels. These, 
of the horizontal-shaft pattern, number four in each flume, each 
wheel being 46in. in diameter. These wheels are mounted tandem 
on one shaft in two pairs (Fig. 2), between the wheels of each pair 
being a large cast-iron box communicating with the draft tubes, 
which extend through the solid concrete of the lower step of the 
dam toa point below the level of the tail water. The draft tubes are 
built of sheet steel, and are 9ift. in diameter where they leave 
the boxes, and 10ft. at their outlet. The upper extremities of 


THE ELECTRICIAN, OCTOBER 22, 1897. 


these being one behind the other in the line of the shaft neces- 
sitated their construction in a curious skew curve. This installation 
seems to run to superlatives, since these draft tubes are the largest 
ever constructed. Their bedding in concrete excludes all possi- 
bility of leakage, and it is confidently expected that the full 
advantages of the head of 28ft. will be realised by their use, 
although the wheels are but a few feet below the level of the intake 
water. Under this head, and at the speed of 153 revolutions per 
minute, each wheel will develop 660 H. P., or a total of 2,640 E. P. 
to each shaft and flume. 

The governing of the wheels will be by means of Giessler electro- 
mechanical governors similar to those in use а& the Lachine plant. 


Ета. 3.— Looking Down Lower Step of Dam, showing Power-House 
Framing. 


These are relay governors, the revolving balls actuating а small 
lever which closes electrical contact at speeds higher or lower than 
that for which theinstrument is set. These contacts control electro- 
magnets which operate clutches on the main shaft geared to the 
gate of each gang of wheels. It has proven an excellent and reliable 
governor in other large hydraulic installations, notably in that at 
Lachine Rapids. 

At present only four of the eight sete of wheels are being installed, 
together with two 28in. wheels, giving 750 н.р. for driving the 
exciters of the large dynamos. The whole of the hydraulic machi- 
nery was furnished by the Stilwell-Bierce and Smith-Vaile Com- 
pany, of Dayton, Ohio, and reflects much credit upon that concern 
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Fic. 4.— Looking Up the Teil Race towards the Power-House. 


by the solidity of its construction and the great accuracy with which 
the parts of the heavy wheels and draft tubes were assembled at 
Chambly. The shaft of each gang of turbines passes out hori- 
zontally through a circular steel bearing plate on the down-stream 
vertical face of the upper step of the dam (Fig. 3), and is directly 
connected to a 2,000 kilowatt generator, giving two-phase current 
at 60 cycles per second and 12,000 volts. The machines are of the 
inductor type, having no moving wire. The inductor is about 10ft. 
in diameter, and of very massive construction. The single-circular 
field coil is wound on a brass spool of about 10in. face by an equal 
depth, and completely surrounding the inductor. The armature is 
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in two parts. The insulation of these armatures is necessarily most 
massive and substantial. 

In the space above the flumes in the upper portion of the power- 
house dam, а large conduit has been e for the reception of the 
leads from the dynamos to the switchboard. Lead-covered, rubber- 
insulated cable will be used for these. In the walls of the power- 
house а number of large terra-cotta pipes, about 3ft. long, bent 
toa qus circle, with the convexity upwards, have been built in, 
and through these the cables leading to the pole line will pass out 
withouttouching anything between the insulators inside and out- 
side the building. 

T wo pole lines will be constructed to Montreal, either one being 
sufficient to carry the load. This construction was adopted to 
minimise the chances of accidental breakdown, and to make repairs 
easily possible without danger to workmen. The poles are of chest- 
nut, none being less than 40ft. long. Each pole carries two cross 
arms, the usual square for two-phase transmission being observed. 
The insulators are of a deeply petticoated porcelain type, somewhat 
similar to the Niagara pattern, but lacking the grooves for conduct- 
ing away rain water. They are mounted on oak pins, having a steel 

in the centre of each. A line of barbed wire is run along the 
tips of the poles, and four similar lines are attached to the ends of 
the cross arms, all five being connected together and grounded by 
means of 8ft. of iron gas pipe at each pole. The line wire is bare, 
of 00 gauge, and is tied to the insulators by two pieces of No. 12 
gauge soft copper wire. А short distance below the main line а 
short cross arm carries the two No. 12 copper wires of a telephone 
circuit. 

The main power transmission line will end in the electric light 
Station of the Royal Electric Company, at Montreal, where 6,000 
H.P. will be used for incandescent and arc lighting and direct- 
current motor service. The large two-phase generators now 
employed in that plant for incandescent lighting and power will 
be rewound as synchronous motors, and connected directly in the 
12,000-volt circuit. These machines will then be belted by a 
System of countershafts to the arc-light generators and other 
continuous-current machines of the station, to which they will 
furnish ener A group of static transformers of 150 kilowatts 
each will be arranged in the basement of the present station, 
reducing the line voltage of 12,000 for distribution over the present 
circuits at 1,000 and 2,000 volts, two-phase. 

These transformers are now under construction at the works of 
the Stanley Electric Manufacturing Company, in Pittsfield, Mass. 
Their greatest feature of novelty is in the method of cooling 
employed. The transformer is set up in an iron case in the 
usual way, this being filled with oil for insulation, and the whole 
surrounded bya sheet-iron water jacket. As the plant in Montreal 
is some feet below the level of the Lachine Canal, from which 
water is obtained under а small gravity head, the water going 
to the condensers will be allowed to circulate around these trans- 
formers in the jackets, and it is expected that this arrangement will 
result in very effectual cooling. — 

The troubles with ice, which have been for so long & bug-bear to 
many Canadian plants, are not expected to be at all serious at 
Chambly. The back water from the great dam will make a lake of 
still water at least 14 miles long up the river, and, as this will 
freeze over the surface at the beginning of the season, no trouble 
whatever is expected from ancher ice. It is expected that floatiog 
ice in the spring thaws will clear the dam without trouble. It isa 
peculiarity of the Richelieu River, which is the outlet to Lake 
Champlain, that its current is comparatively steady throughout 
the year, and consequently no difficulties with fresheta or low water 
are anticipated. The construction of the dam and other elements 
of the power development reflect great credit upon the engineer of 
the Chambly Manufacturing Company, Mr. J. G. Macklin. The 
work is progressing at an extremely rapid rate, and the contracta 
call for the installation of all the hydraulic machinery and the 
completion of Ње dam by January Ist next. Опе of the dynamos 
is finished and the others are well under way, so it is likely that 
current will be turned on from this installation in the early spring. 
It is ex to deliver nearly 20,000 E. H. P. from this plant in 
Montreal when the total equipment is installed at Chambly. This 
will make a grand total of nearly 40,000 H. P. sent to that city from 
two great water powers. 


Central London Railway.—It is stated that there are 80 
shields at work upon the construction of the Central London 
Railway, over 8,000 men being engaged. The tunnelling 
process is about half completed.  Considerable trouble has 
been experienced at the Bank station, which is to be the City 
terminus, and not Liverpool-street, as at first intended, owing 
io the City sewage pipes being in such close proximity. 
According to the Ла сау News, Christmas of next year is the 
earliest possible date of opening. 


ELECTRICAL COMMUNICATION WITH LIGHT- 
HOUSES AND LIGHT-VESSELS.* 


The Commissioners commence by stating that the Royal Warrant by 
which they were appointed directed them (1) to inquire and report what 
lighthouses and light-vessels it was desirable to connect by electrical 
communication, and (2) to suggest bow such communication should be 
established. The Commissioners then give it as their opinion that when 
the lighthouses and light-vessels, recommended in their first three reportet 
and in this report, have been connected, the stations at which there is the 
most urgent need for the establishment of electrical communication, and 
with which it appears practicable to establish and satisfactorily maintain 
such communication at a reasonable cost, will have been dealt with. 'They 
trust, however, that the work will be carried on eteadily in the future, and 
that provision will be made for this to be done by the Departments of the 
State which are interested in the matter. In the hope that their recom- 
mendation on this point may be adopted, they have suggested the general 
lines which, it appears to them, should be followed in selecting light 
stations for connection. 

Methods of Communication, 

No difficulty bas been experienced in deciding upon the manner in which 
electrical communication should be established with the shore lighthouses 
or with the island or pile lighthouses selected. Ordinary aérial telephone 
wires can be used for connecting shore lighthouses, and continuous cables 
provide а simple and efficient meana of communication with island and pile 
lighthouses. In the case of most of the rock lighthouses, the Commis- 
sioners are of opinion that communication can be successfully effected by 
means of continuous cables, and we have conaidered it necessary to suggest. 
the employment of а non-continuous system of connection in the case of 
only one of those stations—the Fastnet. The system used at that light- 
house was explained in the last герог and it is believed that the 
arrangement will prove successful now that the required operations have 
been completed, and will afford an alternative n:ethod of connecting other 
rock lighthouses, which, like the Fastnet, are in specially exposed positions. 

The difficulties which the Commissioners have met with in their endea- 
vours to find an efficient and reliable system of electrical communication 
with lightships have been more,serious, and it bas been owing to those 
difficulties that they have deferred the issue of their final report until the: 
present. When they undertook the inquiry the only system of electrical 
communication with light-vessels which had been subjected to a practical 
trial was that known as the “Sunk” system. Of this system a brief 
description was given in the third report, S and they then expressed their 
opinion that the **Sunk was the best system of continuous connection 
which had been brought to their notice. They still adhere to that view 
but regret that they cannot regard the “Sunk” system in its present 
form as affording an entirely satisfactory solution of tbe difficulties of 
maintaining in an efficient manner and at a reasonable cost electrical com- 
munication with light-vessels anchored in deep water апа in exposed 
positions, The “Sunk” system, under which a continuous cable is 
carried from the shore into the ship, has the very important advantage 
of simplicity. It admits of the use of an ordinary telephone, which 
obviates the necessity of the crews of the lightehips being instructed in 
telegraphy ; no delicate or elaborate machinery is required, and given fine 
weather, repairs to the electric cable can easily be effected. The com- 
missioners therefore recommended in their first report| that certain 
selected lightships should be connected by that system, and, since 1894, 
when effect was given to their recommendation, they have been endeavour- 
ing to meet the difficulties experienced in maintaining the communication 
by introducing alterations in the apparatus used. With the exception of 
two cases, in which the main cables appeared to have been broken by the 
anchors of other vessels, the sole cause ef interruption in telephonic com- 
munication with the light-vessels has been the breakage of the veering 
(electric) cables, and these breakages have been confined to the portion of 
the veering cables between the points where they leave the ground and 
where they enter the vessels. The breakages were due in every case to one 
of the following causes :— 

(a) Accidents not attributable to any defect in the system of connection, 
such as the giving way of vessel’s mooring chain, thus causing the vessel tu. 
ride to the veering (electric) cable and break it. | 

(6) The formation of kinks in the veering cable, caused by the vessel 
swinging round with the wind and tide. 

(c) The threshing of the veering cable on the bottom owing to the move- 
ment of the vessel. 

(d) The chafing of the veering cable at or near the swivel to which the 
vessel's mooring chains are attached, and through which the veering cable 
passes before entering the vessel. А 

The accidents referred to under (a) are such as it is impossible to entirely 
guard against in any system of connection by cable. The second cause of the 
breaking of the veering cables—the formation of kinks—gave some trouble. 
when first the light-vessels were connected. Kinks are caused by the 
vessels swinging round at their moorings. Each turn taken by a vessel 
puts a turn in the electric cable, and when the vessel has swung round 


* Fifth and Final report of the Royal Commission appointed to inquire 
what Lighthouses and Light-vessels it is desirable to connect with the. 
telegraphic system of the United Kingdom by Electrical Communication.— 
Abstract. 

t See The Electrician, Vol. XXX., February, 3, 1895, p. 396 ; Vol. ХХХІІ, 
April 27, 1894, p. 718; Vol. XXXV., May 17, 1895, p. 84; Vol. XXXVII., 
June 5, 1896, p. 176. 

t See The Electrician, Vol. XXXVII., June 5, 1896, p. 177. 

$ See The Electrician, Vol. XXXV., May, 17. 1895, p. 84. 

See The Electrician, Vol. XXX., February 3, 1895, p. 396. 
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several times in the same direction, kinks are formed which soon result in 
the rupture of the cable, All the light-vessels which are connected have, 
from the time the electric cables were first laid, been supplied with drums 
on which the cables are coiled and which are made to revolve in such & 
manner that when a turn is made in the electric cable, it can be taken out 
by turning the drum round. "There is, however, reason to believe that, 
owing to want of experience on the part of the crews of the connected 
lightshipe, the drum was, in some cases, when first communication was 
established, turned in the wrong direction, with the result that, instead of 
a turn being taken out of the cable, another turn was put in. To meet 
this possibility it has, therefore, been arranged for an instrument to be 
supplied to each of the connected light-vessels, which shows whether, and, 
if so, how often, and in which direction, the vessel has swung round ; and 
during the year 1896 only one interruption was in any way attributable to 
the formotion of a kink in the veering cables. 

The breakages against which it has been found most difficult to provide 
are those caused by the threshing of the veering cable on the bottom, 
owing to the movement of the vessel. Every time the vessel rises on the 
top of a wave it lifts the veering cable with it, and as it falls into the 
trough of the sea it leta it drop on to the bottom. In addition to this, the 
tidal current, as it ebbs and flows, causes constant friction between the 
cable and the ground. Where these natural effects are experienced to any 
considerable extent the wear and tear of the cables are so great that 
ruptures soon occur, unleas the cables are frequently praec up and 
repaired. The Commissioners have made a suggestion to the depart ments 
interested in the question that one of the crew of each of the connected 
light-vessels should be trained by the submarine staff of the Post Office to 
effect repairs to the electric cables. This proposal, which has been adopted, 
will enable any slight damage sustained by the cables to be immediately 
put right, and will thus, in many instances, prevent a trifling fault 
becoming so serious as to cause a total interruption in telephonic com- 
munication. It will also reduce the cost of maintenance, as it will not in 
future be necessary for one of the Post Office cable ships to be sent out 
whenever any slight damage is sustained by the cables. This arrange- 
ment, while it provides & partial cure for the evil, does not in any way 
prevent its occurrence ; and the Commissioners have carefully considered 
several proposals which bave for their object the prevention of damage 
caused by the threshing of the veering cable on the bottom. None of the 
proposale which allow of the use of а continuous cable seem, however, 
satisfactorily to meet the case without introducing fresh complications, 
and the Commissioners are of opinion that, in the absence of some method 
more promising than those with which they are at present acquainted, the 
difficulty will best be met by some alteration in the type of veering cable 
used. The submarine department of the Post Office has been, and is still, 
engaged in experiments with different veering cables, with the view of 
adopting one which will live longer under adverse circumstances than those 
at present used. 


The fourth cause of interruption in communication—the chafing of the 


veering cables at the swivel—has also given much trouble. The movement 
of the sea makes the veering cable rub against the edges of the swivel, 
and the friction so caused wears through the outer strands of the cables, 
which, unless immediately repaired, soon part. The Commissioners have 
suggested some alterations in the form of the swivels to be used in future, 
and they believe that these alterations will minimise the wear of the 
cables arising from contact with the swivels. 

The Commissioners do not, however, think that any alterations in the 
apparatus by which electrical communication is established under the 
“Sunk system will effect such an improvement as to render it possible to 
maintain reliable connection at a small cost with light-vessels which are 
exposed to very heavy weather, while they regard it as impracticable to 
connect, by that system, vesseis like the East Goodwin and Cross Sand 
lightahips, which are not only subject to heavy seas, but are moored in 
deep water. 

For these reasons the Commissioners felt it their duty to give a trial to 
& system of establishing electrical communication with light.vessels by 
induction, which was explained in the fourth report,* and which seemed 
to offer prospects of success. The experiment was carried out in August, 
1896, at the Goodwin (North Sand Head) light-vessel, but after a careful 
trial it proved a failure. The difficulties met with in the case of the 
“ Sunk ” system have been the mechanical difficulties of maintaining the 
veering (electric) cables. In the case of the non.centinuous system the 
difficulties experienced were entirely electrical. The apparatus which was 
used at the Good win lightship had been tested on shore with satisfactory 
results ; but when it was tried at the light-vessel, which is moored in ten 
fathoms of water, it was found impossible to effect communication by 
means of it, the electric energy being almost entirely lost in the sea. 

On the failure of this experiment the Royal Commission turned “to a 
system of signalling through the ether without wires, which had been 
brought to the notice of the authorities of the Post Office by Signor 
Marconi," and they decided to await the result of the preliminary experi- 
menta with that system, which the Post Office officials had determined to 
institute on the Commissioners’ recommendation. These experimenta 
proved very satisfactory, communication being obtained without the aid 
of interinediate wires between two points on either side of the Bristol 
Channel, distant nearly nine miles from one another, and the Commis- 
sioners have consequently arranged for a practical trial of the system at a 
light-vessel. That trial has not vet taken place, but there seems reason to 
hope that it may soive the difficulty of connecting light-vessels with the 
shore by electrical communication. 

It has not been considered necessary to defer issuing the final report 
until the result of the trial of the system at a lightsbip is known, as the 
work of testing that method and of investigating any new schemes with a 
similar object will be carried out by the engineering staff of the Post Office. 
The Commissioners recognise tte fact that they cannot expect to find any 


^ See The E'cctrician, Vol. XXXVII., June 5, 1896, p, 176. 


system of connection which will once and for all exhaust the possi- 
bilities of electrical and engineering science, and they are, therefore, of 
opinion that, having carried the work entrusted to them to ita present 
position, they may properly leave the further development of the system 
of electrical communication with lighthouses and light-vessele which they 
have inaugurated to the care of the Departments of the State into whose 
province it will now fall. 

To sum up the position briefly, the eatablishment and maintenance of 
electrical communication with shore, island, and pile lighthouses are per- 
fectly simple. They offer more difficulties in the case of rock lighthouses, 
but are practicable in the case of all such lighthouses by means of a con- 
tinuous, or in exceptional instances of a non-continuous, system, while in 
the case of light vessels which are moored in shallow waters over soft 
bottoms, and which are not exposed to heavy seas, connection can be 
effected and maintained by means of the “sunk” system at a reasonable 
cost. The establishment and maintenance of electrical communication 
with light -vessels which are moored in. deep waters, over rough bottoms, 
and which are subject to heavy weather cannot, in our opinion, at present 
be effected at a reasonable cost by means of the “sunk aystem, but the 
method of signalling without wires, which is now on trial, or other dis- 
coveries in the region of electrical science, шау afford а solution of the 
question, and it is trusted that arrangements may be made for experiments 
in this direction to be carried on in the future. 


Light- Vessels and Lighthouses already Connected. 

The list of light-vessels and lighthouses wbich have been placed in elec- 
trical communicaticn with the general telegraph system of the country, is 
now as follows :— 

LIGHT- VESSELS, 
West Coast of England. 

Formby. 


East Coast of England. 
Goodwin (North Sand Head). 
Kentish Knock, 


Shipwash. 
Hasborough. 
OUTLYING LIGHTHOUSES, 

East Coast of England, South Coast of Ireland. 
‚ Maplin. Fastnet. 

Gunfleet. 
West Coast of England. East Coast of Ircland. 

Smalls. Tuskar. 

Caldy Island. 


Lundy Island. 
SHORE LIGHTHOUSES, 


South Coast of England. West Coast of Scotland cont. 


Falmouth Harbour. Turnberry. 
Start Point. Corsewall. 
Anvil Point. Mull of Galloway. 
Needles. Isle of Man. 

East Const of England. Langness. 
Orfordness. Douglas Head. 


Souter Point. 
East Coast of Scotland. 


Point of Ayre. 
West Coast of England und Wales. 


Montrose (Scurdy Ness). St. Bees. 
Girdleness. Bidston. 
Covesea Skerries. Menai. 
Tarbet Ness. South Stack. 
Noss Head. Llanddwyn. 


Nach (both lighthouses). 
Bull Point. 
Hartland Point. 
South Coast of Ireland. 
Galley Head. 
Minehead (Dungarvan). 
Hook Point (Waterford). 
East Coast of Ireland. 


Orkney and Shetland Islands. 
Look-out station at Brough 
Ness for Pentland Skerries 
lighthouses. 
Cantick. 
Fair Isle (North End). 
Sumburgh Head. 


West Coast of Scotland. 


Cape Wrath. Bailey (Howth). 
Ru Stoer. West Coast of Ireland. 
Rhynns of Islay (Oversay Loop Head. 

Island). Kilcradan Point. 


Mull of Cantyre. 

Since the date of the fourth report (May, 1896) the cable to the Smalls 
lighthouse has been laid. The work has not, however, been fully com- 
pleted, and communication with the lighthouse can only as yet be main- 
tained at low water. 

Working of the Connections during 1896. 

From the statement given in an appendix to the report it is seen that 
communication with the Kentish Knock light-vessel was interrupted on 
four occasions during the past year. One of these ioterruptions—that 
which occurred on February 22nd—was due to the parting of one of the 
vessel’s mooring chains, which caused her to ride to the veering (electric) 
cable and break it, and it is probable that the interruption of January 9th 
was also caused by the vessel having ridden to the veering cable. Two of 
the four interruptions do not appear, therefore, to be attributable to any 
defect in the system or apparatus used for establishing electricas] com- 
munication. The two remaining interruptions—those which occurred on 
January 3rd and September 23rd—were caused by the parting of the veer- 
ing cable o ving to its having been threshed on the bottom. | 

Only one accidental interruption in communication with the Goodwin 
(North Sand Head) lightship was caused during the year 1896, but the 
cable was removed from the vessel for two months and a-half while the 
induction experiments already referred to were being carried on. The 
interruption was caused by the parting of the cable owing to its having 
been threshed on the bottom. 
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Two interruptions in communication with the Hasborough lightship 
occurred during the year. On January 16th the veering cable parted at a 
kink which had been formed, and showed traces of having been nipped by 


one of the mooring chains; while on September 23rd it broke, as did also 


the cable to the Kentish Knock light-vessel, in consequence of the thresh- 
ing on the ground to which it bad been subjected by the heavy weather. 


Only one interruption in electrical communication with the Shipwash 
lightship occurred during 1896. This was caused by the rupture of the 


veering cable owing to its having been threshed on the bottom. 
There were four interruptions in communication with the Formby light- 


ship during the year. One of these—that which occurred on September 
l7th—was due to no defect in the system employed, but was caused by the 


veering cable and a portion of the main cable having been carried away, 
presumably by a passing vessel. The interruption which took place on 
February 27th was apparently due to the vessel's mooring chains having 
twisted round the veering cable and broken it, while those which occurred 
on April 13th and 26th were caused by friction with the swivel to which 
the vessel's mooring chains are attached and through which the veering 
cable passes. 

No difficulties have arisen in regard to the cables to the Gunfleet and 
Maplin pile lighthouses, or in rd to the cable to the Caldy island light- 
house during the year 1896, ind. no interruption in communication with 
these stations has occurred since the cables were first laid. One interrup- 
tion, caused by the cable being chafed on a rough patch a short distance 
from the rock, occurred in the electrical communication with the Tuskar 
tock lighthouse during the year. 

Considerable difficulty has been experienced in establishing and main- 
taining communication with the Fastnet and Smalls rock lighthouses. 
Communication with the Fastnet was effected in July, 1895, by а non- 
continuous system, which was explained in our fourth report,* and, with а 
short interval, was maintained until the end of March, 1896, when one of 
the copper mushrooms parted from its cable. The heavy seas wbich run on 
the rock make it impossible for any work to be done except in quite calm 
weather, and it was not found possible to carry out the necessary 
operations until June last, when communication was restored, and will, it 
is trusted, now be satisfactorily maintained. The cable to the Smalls rock 
lighthouse was laid on October 1, 1896. The weather, however, made it 
impossible for the cable to be properly secured on the rock, and, although 
communication with the mainland has been obtained at low water, some 
work will have to be done before reliable communication can be established. 

The Commissioners regard the record of interruptions in the telephonic 
communication with the Goodwin. Haeborough and Shipwash light-vessela 
during 1896 as satisfactory, there being an average of little more than one 
interruption in the twelve months for each vessel, as against an average of 
two interruptions for each vessel during the year 1895. In the саве of the 
Kentish Knock and Formby light-vessels the record is not so satisfactory. 
Two of the interruptions in communication with the former and one in 
that with the latter vessel appear, however, to be due to accidents for 
which the system of connection cannot be held in fault, and, if these inter- 
ruptions are omitted from consideration, the record of the working of 
the cables to the connected lightships duriog 1896 does not compare 
unfavourably with that for 1895, which in turn showed & marked improve- 
ment over the record for 1894. In 1894 there was, on an average, an 
interruption every four months and a- half, and in 1895 and 1896 
about every seven montha, accidents arising from outside causes 
being left out of consideration in each case. The Kentish Knock 
light-vessel lies 18 milea off the nearest point of the mainland, and is 
subject to heavier seas than those experienced at any of the four other 
lightships which are connected. There is, therefore, reason to believe that 
interruptions in communication with that vessel will continue to be more 
frequent than in the case of the other vessels. The conditions at the 
Formby light-vessel are not so unfavourable, and it is anticipated that 
with increase of experience on the part of the crew and with the altera- 
tions in the apparatus which have been suggested, interruptions in com- 
munication wil tend to becoine less frequent. Of the twelve inter- 
ruptions which occurred during the year 1 in electrica] communication 
with the five connected light-vessels, five appear to have been due to the 
threshing of the veering cables on the ground, a difficulty against which, 
as has already been stated, the Commissioners find the most trouble in 
providing. Three appear to have been due to causes outside the apparatus 
aud system used; two were caused by friction with the swivel, and two by 
contact with the vessel’s mooring chains. 

The record of the working of the cables to the Gunfleet, Maplin, Caldy, 
and Tuskar lighthouses is very satisfactory. 


Use Made of Connections. 


In Appendices B aud C to the Report there are given returns furnished 
by the Lighthouse Authorities and by the Royal National Lifeboat Institu- 
tion, showing cases in which use, for the purpose of giving information 
regarding vessels in distress and casualties at sea, has been made during 
the years 1895 and 1896 of the electrical communication established with 
lighthouses and light-vessels. On most, and probably on all, the occasions 
on which vessels in distress were seen from the connected light stations 
visual or sound signals were also employed, and the Commissioners have no 
means of judging accurately how far those signals and how far the 
electrical communication were instrumental in sending assistance to the 
endangered vessels, but, as stated in the third report,t the Commissioners 
are satisfied that the telepbonic connections which have been established 
with lighthouses and light-veasels have added in a very important degree 
to the effectiveness of the machinery which exists on our coasts for 
the purpose of rendering aid to vessels in distress, and of saving their crews 
from the perils of the sea. 


* See Thr Electrician, Vol. XXXVII, June 5, 1896, p. 176. 
t See The Electrician, Vol. ХХХУ., May 17, 1895, p. 84. 
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By the terms of their appointment the question which the Commis: 
sioners have had to consider when deciding whether they should recommend 
the connection of a lighthouse or light-vessel has been whether the expense 
of establishing the electrical communication is likely to bear a reasonable 
proportion to the value of the connection for the purpose of saving lives 
and property, either directly by enabling the services of lifeboats, the 
rocket apparatus, tugs, &c., to be rendered more speedily and certainly, or 
indirectly by affording at various parts of the coast warnings of the expected 
approach of storms. The value of electrical communication with light 
stations for general and commercial purposes is & question which, being 
outside the scope of our inquiry, the Commissioners have not investi- 
gated, and upon which they do not desire to offer an opinion, but they 
would point out that, if at any future time it should be decided to utilise 
the connections for such purposes, some revenue would be obtained to 
meet, if only to a small extent, the heavy expenses of establishing and 
maintaining the wires and cables. They have already explained in the 
fourth report“ that the electrical communication which has been 
established by the Danish Government with their lighthouses is used for 
all the general purposes for which the postal telegraph wires are employed, 
and the Commissioners understand that the same is, generally speaking, 
the case in other foreign countries, and in British colonies, in which & 
system of electrical communication with lighthouses exists. 


RECOMMENDATIONS, 
(1) Light-vessda. 

Having regard to the present expense of establishing and maintaining 
electrical communication with light-vessels, the Commissioners do not feel 
justified in recommending the connection of any more of those stations 
until “the ethereal system at present under trial has been fully tested.“ 
In the event, however, of any improved system rendering the maintenance 
of communication with light-vessels less costly than it now is, they are of 
Opinion that the East Goodwin, Cross Sand, Kish, Tongue, and Sunk 
lightshíps have the first claims to consideration, together with the Scar- 
weather lightship, already recommended. 

(2) Outlying Lighthouses, | 

The Commissioners recommend that the following outlying lighthouses 
should be placed in telephonic communication with the mainland as soon as 
possible : —Walney Island, Skerries (Anglesea), South Bishop, and Godrevy. 
They believe that the question of connecting Bardsey Island, Farn Islands, 
and certain other outlying lighthouses will be well deserving of considera: 
tion “in the event of an economical system of ethereal communication 
being perfected,” but they refrain from recommending those stations at 
present, owing to the cost of the connection being disproportionate to its 
probable advantages. | d 

|. (8) Shore Lighthouses, 

The Commissioners. recommend that the following shore lighthouses 
should be placed in telephonic communication with the general telegraph 
system of the country by means of aerial wires :—Portland Bill (High 
Light), Beachy Head, South Foreland (Hight Light), Buchan Ness, Noup 
Head (when finished), Bressay, Scalpay, Rudha Mhail, Fanad Point, 
Killybegs (St. John Point). | 

(4) Storm- Warning Signals. S 

They recommend that storm-warning signals should be dispiayed at the 
following lighthouses :—Portland Bill, Needles, Beachy Head, Noup Head, 
Sumburgh Head, Scalpay, Rudha Mhail, Rhynns of Islay (Oversay Island), 
Walne y Island, Skerries (Anglesea), South Bishop, Smalls, Caldy Island, 
Godrevy, Fastnet, Fanad Point, Killybegs (St. John Point). 


Continuance of the Work of Establishing Electrical Communication with 
Light- Vessels and Lighthouses. 

The Commissioners are of opinion that, if the above recommendations 
are adopted, all the most urgent cases will have been dealt with, and that 
a very fairly complete system of electrical communication with light- 
vessela and lighthouses in the United Kingdom will have been esta- 
blished. The necessity of connecting shore lighthouses is not so great 
as it was when first they undertook the task entrusted to them, as under 
the Coast Communication Scheme, which has been carried on concur- 
rently with, but independently of, the system of electrical communi- 
cation with light stations, a line of wires, joining coastguard stations 
with one another, and with the general telegraph system of the kingdom, 
has been drawn round а large portion of our coasts, and when a coast- 
guard station near а lighthouse is electrically connected, and has a good 
look-out over the sea, the connection of the lighthouse itself is, in our 
opinion, generaly unnecessary. "There are, moreover, many public signal 
stations in the vicinity of lighthouses, and where these stations are found, 
the necessity of connecting tbe neighbouring lighthouses does not, as a 
rule, exist. In the case of light-vessels and outlying lighthouses at some 
distance from the shore the circumstances are different, and the Com- 
missioners are of opinion that stations of those two classes will be found to 
have the strongest claims to consideration if the work of establishing elec- 
trical communication with lighthouses and light-vessels is still further 
extended. In view of the probability of such extension they consider it 
desirable to explain briefly the lines which they have followed in selecting 
the stations which they have recommended for connection. 

The Commissioners have held that where a light-vessel or a lighthouse 
has a good look-out over dangers to navigation which are not, under 
ordinary circumstances, within easy visual range of any other efficient апа 
reliable look-out station, and where the light-vessel or lighthouse itself is 
so far away from the nearest point from which assistance can be called aa 
to render visual or sound signals unreliable, there is a primá facie case for 
considering the question of establishing electrical communication. 

The questions next in importance to be considered are : (1) whether, if 


electrical communication were established, lifeboats or other means of 


* See The Electrician, Vol. XXXVII, June 5, 1896, p. 176. 
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affording assistance to vessels and their crews are to be found sufficiently 
near the light station to render it probable that they would arrive in time 
to be of use; (2) the number of casualties to vessele and of lives lost in the 
neighbourhood of the station ; (3) the amount of the passing trade; (4) 
the value of the establishment of electrical communication for the purpose 
of supplying the station (if a lighthouse) with storm warnings, which can 
be signalled to passing vessels. 

If these points can be answered in favour of the connectiou of the 
station, the questions which remain to be considered are: (1) whether it is 

icable to effect and maintain electrical communication, and (2) 
whether the advantages which may be expected to result from the estab- 
lishment of communication are likely to beer а reasonable proportion to 
the expense involved. 

Although the Commissioners have been chiefly guided by these general 
considerations, they have felt bound to recommend, for other reasons, the 
connection of stations where some of those conditions do not exist, while 
in almost every instance they have found much difficulty in forming any 
real estimate of the probable value of the connection, except such as can 
be deduced from the volume of the passing trade and the number of 
casualties which have occurred in the neighbourhood. It is, of course, 
obvious tbat the advantages which may be expected to result from the 
connection of a light station, which is far removed from the ordinary trade 
routes and in the neighbourhood of which casualties are rare, are, ceteris 
paribus, likely in the long run to be less than those arising from the con- 
nection of a light station overlooking crowded and dangerous waters, but 
it must not be expected that important results will necessarily follow at 
once the establishment of electrical communication with a station, even 
thougb ite poeition is such as to render its claims to connection undeniable. 
Electrical communication with lighthouses and light- vessels is likely to prove 
of the most conspicuous utility in cases in which vessels meet, in the neigh- 
bourhood of a light- station, with a casualty of a nature to involve their speedy 
destruction, aud in such cases the existence of telephonic communication 
may be of vital importance to all on board. Fortunately, casualties of 
that kind are comparatively rare, and, generally, timely help can be sum- 
moned by means of sound or visual signals ; but the poesibility that at any 
time а number of lives may be dependent upon the existence of a telegraph 
wire or cable to a light station seems to us to confirm the importance of 
electrical communication with lighthouses and light-vesaels. 


Concluding Remarks. 

In conclusion, the Commissioners desire again to express their, hope that 
the work of establishing electrical communication with lighthouses and 
'ight-vessels in the United Kingdom will not be allowed to drop now that 
their existence as a Commission has come to an end. The working of the 
system depends to a very large extent upon the co-operation of several 
departments, including the Board of Trade, the Post Office, the Trinity 
House and other lighthouse authorities, the Royal National Lifeboat Insti- 
tution, and the Admiralty, who direct the iinportant services of the Coast- 
guard. From each and all of these departments the Commissioners have 
received tbe most valuable assistance in the course of their inquiry, and 
they trust that in future some arrangement may be adopted by which 
their co-operation may be continued, and improvements may be carried 
out, as occasion may require, without delay. 
The report is signed: Mount Edgcumbe (Chairman), Dunleath, Edward 
Birkbeck, F. L. McClintock, G. S. Nares, J. C. Lamb, W. H. Preece, John 
А. Kempe, and R. Munro-Ferguson. 


CORRESPONDENCE. 


— — 


TUNNEL ARMATURES. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sms: On the whole, I agree with Prof. Baily's remarks on 
this subject in your current issue, but I cannot help thinking 
that this agreement is principally inspired by the impression 
that his arguments are essentially the same as those in my 
Paper (translated in The Electrician, Aug. 27). As regards 
the drag being mainly exerted on the iron, my explanation of 
this phenomenon, as “ pictured by an unsymmetrical diagram 
of lines of force in the well-known way," is illustrated by 
Prof. Baily's Fig. 1. I had, moreover, verified my explanation 
by experiment. Concerning the production of E. M. F. in the 
protected conductor, our explanations also come to much the 
same; stil, I think it preferable in this case to consider 
tubes of induction rather than lines of force; the latter are, 
in & sense, only shorthand expressions for the former, and 
wili, of course, do well enough for general use. I completely 
share Prof. Baily’s opinion that it seems strange that mis- 
conceptions should have arisen over this particular instance.“ 
The question would certainly now appear to have been 
thoroughly discussed. After all, it is only а special case in 
the more general subject of magnetic screening, to which I 
intend soon to offer some contributions.— Yours, &e., 


Derlin, Oct. 18, 1897. H. Dc Bors. 


TO THE EDITORS OF THE ELECTRICIAN. 

Sms: In Prof. Baily's article on ‘‘ The Magnetic Field in 
Tunnel Armatures in last week's Electrician, Fig. 1 is given 
as a simple example of a tunnel-wound rotor. One conductor 
only is shown, апа there is supposed to be a torque tending 
to move the rotor from right to left. 

Prof. Daily suggests that to find the seat of this torque 
the lines of force be mapped out. Then, from the well-known 
contractile and repulsive properties of the lines, the direction 
and magnitude of the mechanical pull can be deduced. The 
force due to part of a line being curved is proportional to. 
the integral curvature along that part of the line. In Fig. 1 
(see page 810) each line of force as it enters the rotor is in the 
same straight line as the part of it leaving the rotor at the 
bottom of the diagram. That is to say, the integral curvature 
is zero. Consequently, there is no torque between the rotor 
and the stator. This will always be the case when the rotor 
conductors are so deep in the iron that the effect of their dis- 
tortion on the field is lost at the surface. According to Fig. 1 
there is a pull on the surface of the rotor from left to right. 
At the depth of the tunnel the pull is from right to left; and 
still deeper the pull is again from left to right.—Yours, &c., 

В. WiLsow. 

Loughborough, Leicestershire, Oct. 19, 1897. 


THE CLARK CELL. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sins: It may be presumed that the subject of standard cells 
is of interest to some of your readers in addition to C/ E, but, 
however slight such interest may be, a wordy duel проп 
matters extraneous to the same is likely to be less. For my 
share in the proceedings I apologise, but in ascribing to 
me the questionable glory of ransacking things ethereal and 
mundane in ап endeavour to avoid the issue C/E is guilty of 
something worse than lapse of memory; for what are the 
facts? In your issue of the 24th ult. you published an article 
of mine upon the above subject; in the subsequent issue 
appeared in your correspondence columns a criticism signed 
C/E, containing matter utterly foreign to the article, which was. 
contributed by an individual and not а laboratory. Replied 
to, upon the very points raised by himself. C/E affects 
indignation, and amongst other things accuses me of an 
« Americanism ” in the use of the word ''millions." It was 
unavoidable, since there is no other and higher term than 
“unit” to my knowledge, though C/E evidently has a sub- 
stitute since he very irreverently alludes to the above term as 
* something.” He also tells us the raison d'être of the Board 
of Trade specification, i.e., it forms part of the curriculum of 
our technical schools, a plea for its continuance, positively 
refreshing in its naiveté and novelty, but somewhat deficient 
аз an argument on its practical efficiency. 

Bad language, when it becomes habitual, is difficult, so we 
are told, to eradicate. In common with many others I have 
used the word Standard” in connection with the Clark cell 
for some 15 years past, and found it very expressive, so much 
so that not even the evident distress of C/E at its use will be 
the means of my reformation. 

When writing the original article I little thought I should 
be landed for а dance in your correspondence columns upon a 
trail во foreign to the main article, C/E having laid the scent 
to him be ascribed all blame, I therefore leave him to your 
readers. — Yours, &c., W. FisHER. 

Ealing, W., Oct. 16, 1897. 


TO THE EDITORS OF THE ELECTRICIAN. 

Sms: Many of the questions and criticisms of Mr. W. C. 
Fisher, appearing under the heading of Standard Cells" in 
The Flectrician of Sept. 24, have already been fully answered. 
in our communication to Section А of the British Association, 
whieh was published in your issue of Sept. 10. But it is 
evident from his remarks that there are some points in connec- 
tion with the diffusion-lag of the ordinary form of Clark cell 
which require to be still further emphasised and impressed 
upon the mind of the practical" man, although they may 
have been already for some time familiar to “ professors."' 
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Mr. Fisher states that this lag is a defect of no earthly 
importance under practical conditions of working," and may 
easily be rendered insignificant by enclosing the cell in a non- 
conducting or ‘‘athermal’’ (to use Dr. Muirhead’s term) 
enclosure. This statement involves an entire misconception 
of the nature of the effect in question, and it is very sur- 
prising that it should be made by anyone who has had so 
much practical experience of the Clark cell. To take an illus- 
tration suggested by Mr. Fisher. Suppose a cell taken from a 
testing-room at 15°C., and used under stress of circumstances 
after a short sojourn of a day or two in the engine-room at 
35°C. The error due to diffusion-lag in such а case might 
amount, in the case of a Board of Trade or Muirhead portable 
cell, to no less than 15 millivolts, a quantity which even the 
most practical user of a Clark cell would not despise. Diffusion- 
lag is a question of weeks, not of days or hours, and therefore 
cannot be rendered negligible, as Mr. Fisher suggests, by any 
practicable system of lagging with non-conducting material. 
It is not a question of the time taken by the cell to acquire 
the same temperature as the enclosed thermometer, but of the 
time required for the solution to become saturated by the slow 
process of diffusion of the zinc sulphate through the viscous 
liquid. This being the case, the mass of mercury in the cell 
can have no influence on the result. The Muirhead cells, to 
which Mr. Fisher refers in terms of such extravagant praise, 
contain a large proportion of clear solution, and do not differ 
essentially from the Board of Trade pattern in the matter of 
diffusion-lag. As Glazebrook and Skinner have shown, there 
is no particular virtue in the Muirhead globule of mercury. 
An amalgamated platinum wire serves just as well. 

Mr. Fisher complains that the Muirhead cells were left 
severely alone in the discussion in Section A. The reason 
was, simply, that in discussing scientific questions professors 
prefer to restrict themselves to types, and not to introduce 
commercial considerations by comparing the merits of parti- 
cular makers. We have ourselves a number of the Muirhead 
portable cells, and we constantly use them for calibrating 
instruments and other similar purposes; but it is evident 
that they are not intended for the most accurate work, if only 
for the reason that the temperature of the cell at any time 
cannot be determined with sufficient certainty. 

Тһе “ Inverted ” type of Board of Trade Clark cell which 
‘was described at the meeting of the British Association is 
somewhat hastily condemned by Mr. Fisher on the grounds 
that it is a dry cell, and that connections are made by mercury 
cups. This type of cell is not a dry cell, as Mr. Fisher 
erroneously assumes, but may contain as much saturated solu- 
tion as the maker chooses to introduce. The ‘‘abominable ”’ 
mercury cups are not an essential feature of the cell, but are 
expressly stated to be only for laboratory use. The tests to 
which these and other cells have been exposed in the matter 
of changes of temperature and short-circuiting are more fully 
described in a recent communication to the Royal Society, 
and are much more severe than any which are likely to occur 
in practice. 

The main objection to the use of the Clark cell, as a practical 
‘standard for ordinary use, has always been the large change of 
its E.M.F. with change of temperature. This has led in many 
-cases to the adoption of such substitutes as the cadmium cell 
and the calomel cell, in the use of which the temperature 
correction may often be neglected. In the laboratory, where 
there should be no difficulty in the accurate observation of the 
temperature of the cell, the necessity of applying a tempera- 
ture correction is not a serious disadvantage, and is of little 
consequence as compared with constancy and reproducibility. 
Unfortunately there have been very serious discrepancies in 
the values of the temperature change of the E.M.F. of the 
Clark cell according to different observers. One of the chief 
objects of our work has been to reconcile these discrepancies, 
and to show that the temperature change of the E. M. F. is the 
same for different types of the saturated Clark cell, and that 
it is possible to attain an order of accuracy of nearly one 
hundredth of a millivolt in the temperature correction, pro- 
vided that sufficient care is taken in the determination of the 
temperature of the cell, and that the cell is constructed in such 
a manner as to eliminate diffusion lag. 
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It may be gathered from the above explanation that so far 
from “ sounding the note of doom of the Clark cell, we have 
done our best to make its position secure, at least as a 
standard for laboratory work. For purely scientific purposes, 
in spite of its large temperature-coefficient, the Clark cell 
undoubtedly possesses certain distinct advantages over its 
rivals, The practical man who is not worried by that 
troublesome diffusion-lag can doubtless afford in many 
cases to overlook the temperature correction altogether. 
But if he wishes to attain a high order of accuracy 
without the trouble of reading the temperature or resorting to 
“ lagging,” he will inevitably be driven to adopt a different 
type of cell for ordinary testing purposes, although he may 
retain the Clark cell as an ultimate standard for the 
laboratory.— Yours, &c., Н. L. CALLEN DAR. 

McGill University, Montreal, Oct. 6, 1897. 


THE INVERTED FORM OF BOARD OF TRADE CELL. 
TO THE EDITORS OF THE ELECTRICIAN. 

Sms: I notice in your issue of Sept. 10 a Paper read before 
the British Association at Toronto, by Prof. H. L. Callendar 
and H. T. Barnes, on à simple modification of the Board of 
Trade form of the standard Clark cell. The form of the 
authors’, called by them ‘‘ Inverted Board of Trade Cell," was 
devised by me in 1892, and communicated, with an illustra- 
tion of it, to the Zeitschrift für Instrumentenkunde (1892, p. 
298). This article contains the results of many experiments, 
showing that the behaviour of this form does not differ 
essentially from Lord Rayleigh’s H-form.—Yours, &c., 


Charlottenburg, Oct. 14, 1897. Dr. K. Kane. 


WIRELESS TELEGRAPHY. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sims: In “The Inventions, Researches and Writings of 
Nikola Tesla," published early in 1894, pages 846-9, will be 
found much interesting matter relating to what is therein 
termed ‘‘ The transmission of intelligible signals, or perhaps, 
even, power, to any distance without the use of wires." 

In particular, an arrangement of transmitter and receiver, 
each connected with one terminal to earth and with the other 
terminal to an insulated body of large surface, shown in a 
diagram as elevated above the earth, is suggested for the pur- 
pose of what is indexed as ‘‘ telegraphy without wires." 

Without in any way desiring to detract from the credit that 
is due to Mr. Marconi for the results that he has obtained, I 
think that it is only fair to Mr. Tesla that attention should be 
called to the above.— Yours, &c., A. A. С. Swinton. 


66, Victoria-street, Westminster, Oct. 16, 1897. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: As I witnessed all Prof. Minchin’s experiments at 
the time of which he speaks, I can fully testify to his priority 
in the use of the ‘collecting-wire.” І have no difficulty in 
calling to mind his apparatus. One terminal of the impul- 
sion ” cell was connected to earth, so also was one terminal of 
the Clifton electrometer. The other terminal of the cell was 
joined to the second pair of quadrants, and from this same 
terminal the ‘collecting wire" protruded into space as a 
*feeler" for the Hertz waves. It was a stout wire, several 
feet long, supported on wooden stands. With this apparatus 
we carried out a system of wireless signalling through a 
distance of about 100ft.; that is to say, from the laboratory, 
across the lawn, to Sir Alexander Taylor’s tennis courts. 
And we noticed that the effect was only partially cut off by 
the wire-netting that bordered the courts. Again, we 
signalled through a series of rooms—i.e. from the lecture- 
room (Hartington) to the further laboratory, all the intervening 
doors being shut. This was seven or eight years ago. 

Hence it is clear that Prof. Minchin not only preceded 
modern experiment in adding a collecting wire," but also in 
the device of earthing the second terminal.— Yours, &c., 


Oct. 18, 1897. RoLLO APPLEYARD. 
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CURBING. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: In The Flectrician of Oct. 1 there appears a Paper on 
„The Working of Long Submarine Cables,” in which several 
methods of curbing are described. From a perusal of the 
entire Paper one gathers that there has been practically no 
advance in the methods of passing signals through long sub- 
merged wires since the present writer retired from telegraphy 
and lost sight of the subject some 18 or 19 years ago. Just 
at that time I had brought into successful application an 
arrangement for ‘‘ curbing” the clogging dot-and-dash system 
on the long Persian Gulf circuits, the merits of which are set 
den the extract from official correspondence hereto sub- 
joined. 

This curb arrangement, as far as I know, has never been 
tested on circuits where equal currents are in use. But there 
seems to be every reason for believing that it would be found, 
if not quite as useful there, as where the irregular length of 
signals emphasises the drag, at least of distinct benefit. 
The sketch below illustrates the arrangement. KK“ is the 
ordinary mirror key of the pattern with rigid beams. These 
beams, besides effecting the usual changes, effect other changes 
at each stroke. They operate a local circuit by means of con- 
tacts carried by, but insulated from them. This local circuit 
sets in motion A or A’ according as К or K' may be the side 
depressed, and these armatures A and A’ are made to do the 
'* curbing.” 
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On the cables where this was used the armatures were set 
to shunt the working battery, reducing it to about one-third 
after an initial impulse of full strength had gone out to line. 
Experiment alone.could determine what would be best with 
equal currents and: more sensitive instruments, whether simply 
earth or a shunt or something else. 

It is necessary to explain the application. The local circuit 
operating the armatures and the curb, is closed before the 
working battery contact to line is made. The armature does 
not, however, respond so quickly, but that there is an interval, 
during which an initial impulse of full strength current passes 
out to line before the armature reaches its lower stop. This 
interval is the revolving point of the device. It can be 
regulated either by the armature springs or by inserting an 
adjustable resistance in the local circuit to shade down the 
current and prevent the too prompt action of the armatures. 
A theoretical objection may be offered, that with equal currents 
the cutting short of the working current in this way would 
not leave enough current to do the work at the far end, but 
if this argument were true, dots should have failed to record 
where it was used; but they were ‘clarified " as much as the 
dashes ; as a matter of fact.— Yours, &c., 

FREDERIC TRIMMER. 


Extract from a letter from B. T. Ffinch, then Deputy 
Director of the Persian Gulf Telegraphs Indo-European 
Telegraph Department, dated Kurrachee, April 11, 1878 :—- 

We have put your compensator arrangement to the practical test of 
working with it for some months past, and I have no hesitation in saying 
that our speed of working has been improved 25 to 30 per cent., and what 
15 more, we do not now receive the complaints of bad and failing or running 
signals as before this compeneator of yours was introduced. 


THE UNIT OF INDUCTANCE. 
TO THE EDITORS OF THE ELECTRICIAN. 


Бтв : In answer to Mr. Hay, for years I have used 1 henry 
аз the practical unit of self and mutual induction. When 
correcting my proofs I wanted а unit of induction, and in a fit 
of stupidity, brought on by careless reading, in a most curious 
way, which it would not now be interesting to relate, I got the 
idea fixed in my mind that it had been settled that 1 henry 
was to be the unit of induction, and that the other units were 
again in the melting pot. It seemed, therefore, necessary to 
revert to the old name secohm for self-induction, and to stick 
to gaussage for magnetomotive force and magnetic potential. 
Dr. Lodge showed me my error at Toronto, just as Mr. Hay 
has now done. I therefore welcome this opportunity of saying 
that as soon as I have the chance I mean to alter 1 secohm 
into 1 henry in my book, and that wherever the /enry now 
appears it will be altered into whatever name has then been 
fixed upon for the unit of induction. The name weber has 
been suggested by Dr. Lodge, апа I hope that this name may 
be adopted. Dr. S. P. Thompson thinks that total induction 
may be kept in C. G. S. units, but I want the equation 


VRO NI, 

dt 

to hold true for our practical units as well as for C.G.S. units 
(V volts, C amperes, R ohms, N turns of wire, I the total 
induction, ¢ seconds), and this needs such a quantity as I to 
be in webers.— Yours, &c., Joun PERRY. 


Royal College of Science, Oct. 18, 1897. 


« ELECTRICITY IN THE SERVICE OF MAN." 
TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: Your review on the above-named book in your last 
issue bristles with controversial matters of opinion, to which it 
is not my intention to refer. My object in writing is rather to 
call the attention of your reviewer to the fact that the book he 
has reviewed is not a recent publication, and that the date 
named in the preface is 1898. 

With the exception of two pages on “ X-rays,” and the 
necessary excisions and re-arrangements required to make 
room for them, for none of which am I responsible, the book 
is & reprint of what appeared originally in 15 monthly parts, 
the last of which was published towards the close of 1898. It 
is therefore nearly five years since the section on dynamos, 
which now has such a distinct archaic odour (whatever 
that may be), was passing through the press. If your reviewer 
can perform the very difficult task of divesting himself of the 
knowledge of this part of the subject acquired during the last 
five years I think he will admit that at the time of publication 
the **odour" could not be correctly described as distinctly 
archaic."—Yours, &c. R. MuLLINEUX WALMSLEY. 


Northampton Institute, Clerkenwell, London, E.C., 
Oct. 18, 1897. 


[With regard to the question of date, it need only be stated 
that the book was received for review less than a month since, 
and bears on the imprint the date 1897. It was not alleged 
that the dynamo section was specially archaic ; on the con- 
trary, it was said to be ** well up to date." The book as a 
whole, however, was thought to have '*a distinct archaic 
odour."—Tur Reviewer. | 


—— — eee — ———— 


Cutting up Trolley Wires. Not a month passes, says the Street 
Railway heview of Chicago, but we record the loss of trolley or 
feeder wire which has been stripped from the hangers and is 
usually found chopped up into short lengths of a foot or two, 
suitable for melting into pigs to prevent identification Some 
months there are several such reports, the losses ranging all 
the way from a few dollars to several hundred; and occasion- 
ally the damage done causes an expense of one or two 
thousand. The nuisance is not confined to any State, but is 


| ** prevalent all over.“ 
р 
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CONDUIT CONSTRUCTION IN ST. LOUIS.* 


BY FRANK CLARK COSBY. · 


The Municipal Assembly of St. Louis passed an ordinance in 
September last year to the effect that all the wires and cables in the 
central parts of the city shall be placed underground by Dec. 31, 
1898. The trolley wires of the tramways are, of course, exempted 
from this ordinance, as are also the outlying districts and the alleys 
within the town. Right is reserved for the city to purchase the 
conduits in 15 years' time, at a price to be fixed by а board of three 
arbitrators. 

The Board of Public Improvements, under whose supervision 
and inspection the work has to be done, after carefully considering 
the many vexatious and difficult questions of all kinds involved, 
grades, curves, location of manholes, number of ducts to be laid, 
confliction with the present systems of gas, water and sewer mains, 
and the innumerable minor details that had to be looked after, 
finally notified the companies involved of their readiness to issue 
the necessary permite for tearing up the streets preparatory to 
beginning work ; one of the rulings of the Board being that, in 
spite of the comparative narrowness of the streets, the high-tension 
and low-tension circuits should be placed upon opposite sides, the 
high-tension—the light and power companies generally—taking the 
north side of streets running east and west and the west side of 
streets running north and south, and the low-tension—the telegraph 
and telephone companies —the opposite sides of these streets. 
Before opening a street the companies are required to deposit with 
the City Treasurer the sum of $25 for each 75ft. of trench to 
be opened to insure the faithful performance of the work. 

It so happened that the different engineers of the various wire- 
using companies each decided that their interests would best be 
served by the use of a different style of conduit, so that the unusual 
opportunity is offered of comparing work done under exactly the 
same physical conditions, but involving the employment of nearly 
all the different types of conduit at present on the market, viz., the 
vitrified terra-cotta multiple duct conduit, single duct vitrified 
clay tile, wrought iron cement-lined pipe, and the ordinary iron 
pipe, and also some modifications of the above as described later. 


THe McRoy CoNpvurr. 


For some time previous to the passage of the underground 
ordinance," as it is termed, the formation of an independent 
telephone company was contemplated to compete with the 
local telephone company, the Bell Telephone Company of 
Missouri. This independent company, incorporated under the name 
of the Kinloch Telephone Company, intends to construct a first- 
class modern telephone exchange with a complete metallic-circuit 
system. At the present writing 5,600 subscribers have signed 
five-year contracts. The contract for the installation of the com- 
plete exchange has been undertaken by the St. Louis Electric 
Construction Company. Work was begun immediately after 
securing the necessary permits, and this early start undoubtedly 
meant а great saving of money and time, for it is readily under- 
stood that the earliest company in the field has the choice of 
location. Then, too, having its conduit in, when another com- 
pany desires to cross its trench the latter has to go under, 
as the first company would naturally build as close to the surface as 
the Board of Public Improvements and good construction would 
permit. Such an early start was made that they had about 146,000ft. 
of duct laid before their contemporaries were ready to begin. 

The conduit used by this company is a multiple duct vitrified clay 
conduit, and is manufactured by John T. McRoy, of Chicago. This 
tile was delivered in two, three, four and six-duct sections, the two 
latter sizes predominating, all sections being 6ft. long. It is made 
of shale burned quite hard with an exterior and interior salt glazing, 
the former to exclude moisture and the latter to insure the easy 
drawing-in of the cable. The openings are slightly over 3in. 
in diameter and bevelled at the ends; the cross-section for any 
*pumber of duct is rectilinear, with curved corners; the partition 
wails are uniformly jin. thick, and the outer walls ĝin. thick; 
thi N vo- duct and four-duct sections are 8hin. wide, and the three- 
du and six-duct sections 13in. wide. The McRoy conduit 
was ad because it seemed to embody the following meritorious 
features: the glazed clay surface makes it both impervious to 
moisture and industructible except through mechanical means; 
this surface also offers the least friction when drawing in 
cable, the interior being very smooth ; the multiple duct feature 
means a saving in excavation and repaving as it directly affects 
the width of the trench, and, being made in lengths of 6ft. 
each, means a saving in the number of jointe, and a more perfect 
alignment. This is somewhat offset by the awkwardness of 
handling long lengths and their weight, and the inability to make 
smooth curves, though this latter point hardly figures in the instal- 
lation, as the trenches are uniformly straight. In laying the tile the 


* Abstract of an article in the Electrical World ot New York, Aug. 21, 28 
and September 4, 1897. | 
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trench is opened far enough in advance to insure a straight path- 
way, with no obstruction, and carefully graded to the desired 
depth, when a concrete bed, 3in. to біо. thick, is put in, c nsist- 
ing of one part American Portland cement, three parts sand, and 
six parts crushed stone. Upon this bed the conduit is placed in 
such combinations as to give the number of ducts required, 3in. 
of concrete being placed on the sides and tramped down with each 
layer, and а 3in. to 4in. covering of concrete forming the top. 
With a view to strengthening the jointe, and also to help in 
aligning, the ends of this tile are made with dowel-pin openings 
to take a steel pin of about 4in. diameter, бір. being the usual 
length employed in this construction. This dowel hole runs the 
entire length of the tile, so that a pin can be inserted even in 
the short pieces cut to special length where the conduit enters 
a man hole. After the pin is inserted the joint is wrapped with 
a piece of wet burlap to insure the proper adhesion, and then 
plastered with a coating of cement mortar; this burlap strip 
being long enough and wide enough to properly cover the joint. 

In the construction of manholes a vitrified paving brick is used, 
all the walls being at least 13in. thick. These manholes are made 
9Mt. by 3dft., 4ft. by 4ft., and 5ft. by 5ft., have а 6ft. head room, 
and are built upon a concrete bottom 12in. thick. The smaller 
size has а corbelling top upon which rests an iron cover frame 
weighing about 9001р. The manhole cover is a steel casting and 
weighs about 400lb., is circular in shape aud 36in. in diameter. 
The larger vaults have walls 18in. thick half-way up, and 13in. the 
rest of the way, the roof being composed of concrete and 6in. by 2in. 
I-beams, upon which the frame and cover rest. This cover rests 
upon а rim which is made to take treated hemp packing, excluding 
all chance of water entering the vault by this means, all the covers 
being solid. Ventilation is effected through an iron pipe leading 
from the vault near its roof to the kerb, where it projects up about 
3ft., and has a goose-neck top to prevent the entrance of extraneous 
matter. Any water entering the vaults through the ducts can be 
readily pumped out of а sump, which is formed in the centre of the 
bottom for this purpose, no sewer connections whatever being made. 

Between 550,000 and 600,000 duct feet of this tile will be 
installed, the greater part of which is now in. With 300 men and 
a trench in which eight ducts are to be laid, about three blocks a 
day can be completely installed, 5,000 duct feet being a low daily 
average. As much as 12,088 duct feet have been put underground 
in oneday. In all, this work will comprise about 20 miles of trench 
and 275 manholes, and will cost about $230,000. 

CEMENT-LiNED IRON PIPEs. 

In taking up the description of that part of the underground 
work in St. Louis in which the wrought-iron cement-lined pipe 
of the National Conduit and Cable Company, of New York, is used, 
it seems pertinent to go back a few years in order to describe briefly 
the only conduit system in service in St. Louis up to the time 
of the passage of the ordinance requiring all wires and cables, 
except those used for railway purposes, to be placed underground. 
In September of 1889 there was completed the major part of a 
conduit system in which about 100,000 duct feet of wrought-iron 
cement-lined pipe was used to connect 50 manholes, the work 
being done for the St. Louis Underground Service Company. This 
involved opening about 6,000ft. of trench, as the ducts were laid 
in three horizontal layers of six ducts each, or 18 ducts in all. 
Subsequently the system was added to, so that now it aggregates 
more than 1} miles. In this conduit there has been placed and 
is working a 30-wire telegraph cable laid by the Standard Under- 
ground Cable Company for the Postal Telegraph Cable Company, 
the only underground cable in the city in May, 1896, when 
the terrible cyclone visited St. Louis. The cost of this installation 
was infinitely more expensive than similar work nowadays, due 
almost wholly to the fact that the company was required to place 
a bed of Portland cement concrete, 9in. thick, in the bottom of its 
trench, upon which the pipe was laid. The manholes were very 
solidly built of brick, and were usually 5ft. by 5ft., although some 
8ft. by 8ft. were put in, and all were fitted with double cast-iron 
covers. The complete cost amounted to very nearly $100,000. | 

The first company to actually undertake the work of placing 
conduits underground in accordance with the requirements of the 
general ordinance was the Cupples Station Light, Heat and Power 
Company, an isolated plant furnishing light and power to some 
large warehouse buildings. In view of the small area involved 
the comparative isolation, the necessary permits were readily 
obtained, and the work finished before the larger companies were 
ready to begin. The conduits were run from the central station 
in one building to each of the buildings required to be supplied 
with light or power, and as the service throughout contemplates 
the use of a direct current, no transformer pits were required. The 
general plan of laying and jointing of ducts, construction of man- 
holes, &c., was similar to that to be subsequently described 
elsewhere in this article, and so will be omitted here. The 
conduit was placed wherever possible in unpaved alleys, and the 
cost of installation thereby greatly reduced. Mr. E. С. Parker, 
the engineer under whose direction the work was done, ‘laid 
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out his system and built his manholes according to the following 


plan :—The system being small (there were only 16 manholes 
in all, he decided to build manholes with solid covers, and 


ventilate them by means of air forced in under pressure at his 
lowest manhole, to go through sll manholes in series and 
out of his highest manhole, which he provided with a ventilated 
cover for this p e—all the other manholes having solid covers. 
To do this the trench had to be properly graded throughout апа 
continuously, and this fact was made use of for draining the system 
where the reverse plan was adopted—namely, а sewer trap and con- 
nection was placed in the lowest manhole alone, and the whole 
system made to drain into it by means of the natural grade of the 
ducts. By this means the last manhole was kept absolutely free of 
water and the other manholes free above the level of the lowest 
ducta, between them and the bottom of the vault being the maximum 
depth to which water could collect in any manhole, and this being 
taken care of by pumping out each hole whenever necessary. These 
manholes were built of a uniform size, 4ft. by 4ft., with head room 
varying according to the depth, which depended upon the grade. 

A large system of ‘‘ high-tension " conduit is under construction 
for the joint use of the following light and power companies :— 
Edison Illuminating Company, Missouri Light and Power Com- 
pany, St. Louis Electric Light and Power Company, Phonix 

ight, Heat and Power Company, апа the Edison Electric Illu- 
minating Company, of Carondelet. When completed it is estimated 
it will comprise 1,400,000ft. of pipe, about 30 miles of trench, 300 
manholes and 1,000 handholes, and will cost between $350,000 and 
$400,000. This system is laid out with a view to using asfaras pos- 
sible an alternating current only, although a 500-volt direct-current 
will be available for power purposes where absolutely necessary. It 
is the intention of the engineers to connect all their power houses 
electrically, so that in case of a mishap or shut-down on any one, ser- 
vice can be given from one of the others without any inconvenience 
to their customers. The primary circuits will all be single-phase, 
1,100 volte, for incandescent and arc lighting and power, and the 
secondaries, three-wire 220-volt circuits. The transformers (water 
proof) will be placed in the larger-sized manholes in pits arranged 
especially to receive them, as will also the junction boxes for dis- 
tribution from the secondaries. These secondaries will be either 
three-wire Edison tubing or a regular three-wire cable and will be 
run into the handholes, from whence service connections are con- 
veniently made through iron pipe laterals issuing from the hand- 
holes to the ра desired to be supplied with energy. Ву this 
means the old practice of placing small transformers upon the out- 
side of buildings is completely done away with, and all connections 
to buildings are entirely underground. ! 


( To be concluded. ) 


LEGAL INTELLIGENCE. 


Holophane Company (Limited) v. O. Berend and Co. 


In the Vacation Court on Wednesday before Mr. Justice Ridley, Mr. 
Jessel moved, on behalf of the Holophane Company (Limited) or an 
interim injunction to restrain Messrs. O. Berend and Co., electrical engi- 
neers, Basinghall-street, E.C., from an alleged infringement of their patent 
glass globes for electric lights. Mr. Jessel suid the defendants had only 
filed affidavits that morning, which it was necessary for his clients to 
auswer, and he should, therefore, ask that the motion might stand over 
until the second motion day next sittings, and that the defendants be put 
upon terms and to give an undertaking without prejudice to any question. 
—Mr. Lavington, for the defendants, denied any infringement, but 
expressed his willingness to give an undertaking to keep an account of all 
the alleged infringing globes sold. Mr. Jessel desired a wider under- 
taking, but his lordship decided that the defendants’ undertaking was 
ud and accordingly the motion stood over upon the terms men- 
tioned, 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. ] 


aE 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers 
or dircet from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
strect, London ; — 

, SPECIAL NOTICE.—The 1897 (fifteenth annual) edition of 
THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK can still be had. Price 7s. 6d.; post free, 88. 3d ; abroad, 9s. 


About 1,300 pages. 1898 Edition in preparation, and will be published 
end of January next. 


Тнк BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEAROR, 1896-97.” 


A valuable, up-to-date compilation, will be ready next Friday. See 
advertisement elsewhere. 

"'THE POTENTIOMETER AND ITS ADJUNOTS”: А Universal mem of 
Electrical Measurement. —By W. C. Fisber. Fully illustrated. Now ready. 


Price 6s., post free; abroad, 6s. 6d. Digest post free. 


©“ LOCALISATION OF FAULTS IN ELEOTRIO Licht Marns.”—By F. C. 
Raphael. Price 58., post free; abroad, 5s. 6d. Now ready. Prospectus 
on application. 


" SUBMARINE OABLE-LAYING AND Reparrinc.”—By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated: price 12s. 6d. Now ready. 


"THER ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M. A., D. Sc., F.R.S, The New Edition is now ready. Price 
12s. 6d., post free. "Vol. II., price 12s. 6d. post free, is also ready. 

THE ART OF ELECTROLYTIO SEPARATION OF MRTALS.”—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 


„THE INCANDESCENT LAMP AND ITS MANUFACTURE."— This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 88. 


'ELEOTRO-CHEMISTBY."—By Dr. G. Gore. Third Edition now ready. 
Price 2s., post free. 


“ PRAOTICAL NOTES FOR ELEOTBICAL STUDENTS.” —By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 68. 6d., post free. 


“Тнк ELECTRICIAN ” PRIMERS.— In Two Volumes. Vol. I., Theory; 
Vol. IL, Practice. Price, stout paper cover, 2s. 2d. each, post free ; cloth, 
2s. 9d. Single Primers, 3d. each, poet free. 


„ ELROrRIO LAMPS AND ELszcTRIO LicHTINO," by Prof. J. A. Flemi 
M. A., D. S., F. R. S., is now ready. The book is handsomely bound, and 
full of original illustrations, designs, initials, &a. Price 7s. 6d., post free, 


* MOTIVE POWER AND GEARING FOR ELECTRICAL MAOHINERY.”—By 
E. Tremlett Carter, C. E., M. I. E. E. Now ready. Price 12s. 6d., post 
free; abroad, 13s. 6d. Prospectus post frae. 


" LABORATORY NOTES AND Forms.”-—With the above title we have ready 
a set of 40 КІ, mentary and Advanced Exercises for use in Electrical Engi- 
neering classes. New Edition now ready. These have been Prepared bs 
Ur. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net ; or bound in strong 
sloth case, price 12s. 6d. net. Strong portfolios can be had, price 18. each. 
A full prospectus sent post free. 

Notice. —' There will shortly be ready a cheaper Edition of these popular 
** Notes and Forms,” for the use of students at the Polytechnics and other 
teaching institutions throughout the country. The price of the new forms 
will be 2d. net, post free, or 28. per dozen assorted forms. 

“ ELgoTBIO MorivE PowzR."—4A. new work, by Mr. Albion T. Snell, 
with this title, is now ready, containing the latest information respecting 
the application of electric energy to mining and general power transmission 
purposes, in which the author had much experience. The book is well 

i ood paper, and contains 230 illustrations. Price 10s. 6d., 
post free ; abroad, 11в. 

* ELECTRICAL ENGINEERING FORMUL&,” а pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour, is now ready; price 7s. 6d. ; by post, 7s. 9d. ; 
abroad, 8s. A fine large paper edition with wide margins can be supplied, 
price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. 

“Тнк Work or Hertz.”—By Dr. O. J. Lodge, with many original 
lllastrations. Price 2s. 6d. net. 

* Tug STEAM ENGINE INDICATOR AND INDICATOR DraGcrRams.”—Edited 
and enlarged by W. Worby Beaumont. Price 38. 6d., post free. 

STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.“ There will be ready 
on October 30th à new work by Messrs. Fisher and Darby, with the above 
title, price 6s. post free; abroad 6s. 3d. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. The great cable companies now insist that their 
operators and probationers shall pass certain examinations in electrical 
subjects. 

* DRUM ARMATURES AND CommUTATORS,” by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

“THe MANUFACTURE OF ELEcTRIO LIGHT CARBONS.” — A Practical 
Guide to the establishment o a Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

„THE ELECTRICO Anc."—By Mrs. Ayrton. In the Press. 

* ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Eltos 
Young. Reedy shortly, E 

" ARMATURE WINDINGS OF ELECTRIC MaoniNEs."—By Н. F. P 
and H. M. Hobart. 'lhis work has been compiled from Notes 
Mr. Parshall in his capacity as Chief Designing Engineer of the 
and General Electric Companies of America, and is intend 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
llustrations and 65 full-page tables, 30s., post free. 


“The Electrician" Electrical Trades’ Directory and Hand- 
book.—The Publisher of this well-known Blue-Book for the 
electrical trades desires to contradict a rumour which he learns is 
in circulation that the issue of this work is to be discontinued. 
From an advertisement elsewhere it will be seen that a reward of 
£10 is offered to anyone furnishing information which will lead to 
the conviction of those guilty of circulating this false and malicious 
report. The Directory and Handbook for 1898 is already in course of 
preparation, and the work will, as usual, be published at the end 
of January. Many new features of interest to the profess:on will 
be introduced. 
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Tenders Invited.—The St. Pancras (London) Vestry invite 
tenders for suppl ing and fixing additional plant at the Regent’s Park 
Electricity Works, comprising dynamos, engines and switchboard. 
Our advertisement columns contain further particulars, and copies of 
specifications, &c., may be obtained from the Chief Clerk, Elec- 
tricity Department Offices, 57, Pratt-street, N. W. Tenders must 
be sent in to the clerk to the Vestry (Mr. C. Н. F. Barrett), Vestry 
Hall, Pancras-road, N.W., by noon of Tuesday, Nov. 2. 

———— The Agent-General for Victoria invites tenders for the 
supply of electric fight cables and fittings for the railway depart- 
ment of the Colony. Specifications and conditions of contract can 
be had at the AR nt-General's office, 15, Victoria-street, West- 
minster, London, S. W., and tenders must be delivered by Nov. 10, 
to be opened at Melbourne on Dec. 20. Further information will 
be found in an advertisement elsewhere. 


The Corporation of Burnley require tenders for the 
supply and delivery of lead sheaved armoured underground cables. 
Specifications, &c., can be obtained of Mr. W. R. Wright, borough 
electrical engineer, and tenders have to be sent in to the Chairman 
of the Electric Lighting Sub-Committee, Town Hall, Burnley, not 
later than Wednesday, Nov. 17. Mr. W. D. Fullalove is Town 
Clerk. Some further particulars are given elsewhere in an 
advertisement. 


The Harrogate Corporation require tenders for the 
supply and erection of plant at their electricity works, consisting of 
(1) boiler, fittings, and accessories ; (2) engine, steam pipes and 
accessories ; (3) alternator, exciter, and accessories. Tenders to 
the Town Clerk, Municipal Offices, Harrogate, before 12 o’clock 
noon of Oct. 25. Mr. Geo. Wilkinson is borough electrical engineer. 


The Shoreditch (London) Vestry invite tenders for the 
supply and erection of additional engines and high-tension con- 
tinuous-current generators with an extension of the existing switch- 
board. Tenders to the vestry clerk (Dr. H. Mansfield Robinson), 
Vestry Hall, Old-street, E.C., by noon of Tuesday, Nov. 2. 

The Corporation of the City of Kingston-upon-Hull 
require tenders for the electrical equipment of their tramways, 
to the extent of about nine miles double track and half-mile single 
PET а, to the Town Clerk, Town Hall, Hull, before noon 
of Nov. 5. | 


————— The Great Indian Peninsular Railway Company require 
tenders for telegraph materials, screws, tools, &c. Tenders to the 
secretary, 48, Copthall-avenue, London, E.C., by 28th inst. 


————— The secretary of the 1900 Paris Exhibition requires 
tenders until Nov. 3 for the supply and erection of the necessary 
plant for the electric lighting of the Administration Buildings. 
Tenders to the Secretariat Général d'Exposition Universelle de 
1900, 26, Avenue de la Bourdonnais, Paris. 


? ————— The Municipal Authorities of Azuaga (Badajoz), 
Spain, require tenders for the concession for the electric lighting 
of the town for 25 years. Tenders to El Secretario del Ayunta- 
miento de Azuaga, by Nov. 3. 


The Municipal Authorities of Dramburg (Pomerania) 
invite tenders for the erection of an electricity supply station for 
lighting and power purposes.  Particulars from and tenders to 
Der Landrath, Dramburg, Pomerania. 


Tenders are invited by the Municipal Authorities of 
Santona (Santander), Spain, until the 29th inst., for the concession 
for the public electric lighting. Tenders to El Secretario del 
Ayuntamiento de Santona. 


Tenders Accepted.—On the recommendation of the Consulting 
Engineer (Mr. R. Hammond) the contract for the supply of the 
exciter plant and accumulators at Newport (Mon.) has been 
awarded to Messrs. Siemens Bros. and Co., at £1,145, as against 
Messrs. Fowler’s offer of £1,354. 


———— The following tenders have been accepted by the 
Llandudno District Council for the supply and erection of electric 
lighting plant and apparatus :— 


Boilers (Messrs, Babcock and Wilcox) q . £2,504 10 0 
Condenser and pipe work, and overhead crane (Sunder- 

land Forge Companyh⸗ꝛʒʒuwmꝰãum:᷑w ! UU' а. 1,611 10 0 
Steam engines and dynamos (India Rubber Company)... 3.235 0 0 
Switchboard (James White˖ee· i . 635 0 0 
Accumulators (Pritchetts and Gold) eee 856 0 0 
Mains (W. T. Henley's Company) h)) ã 5,125 1 0 
Arc lamps (Crompton and Co.ù³ cese 1,229 18 0 


erection of the station building has been let to Mr. L. Roberts. 


———— We are informed that the contract for the trucks for 
the Barcelona and Madrid Tramways have been ordered from the 
Brill Company, U.S.A. 


Appointments Vacant. — The Glasgow Corporation invite appli- 
cations for the position of chief resident engineer of their electricity 
department. The necessary qualifications for the post will be found 
set out in an advertisement on another page. The selected can- 


‘of various standard 


didate will take entire general management of the department, at а 
salary of not less than £800 per annum, and will be required to 
devote his whole time to the duties of the office. Applications 
have to be sent in to Sir J. D. Marwick, Town Clerk, not later 
than Nov. 9. | 

Appointment Vacant.—A competent electrical engineer is 
required to take charge of an important supply station in the 
neighbourhood of London. See advertisement elsewhere. 

For Sale.—An advertisement elsewhere gives particulars of a 
complete steam plant for disposal (wholly or divided) by Messrs, 
Jones Bros., of Holloway, London. 

To Let.—There is a large warehouse or factory to be let with 
option of purchase in a busy market town 30 miles from London. 
Some further particulars will be found in an advertisement 
elsewhere. 

Business Notices.—In the matter of the correspondence 
between Messrs. Julius Sax and Co. (Limited), and Messrs. Sax, 
Slatter and Co. (Limited), with a view to removing any misunder- 
standing, we are asked to state that for various reasons the 
directors of the former Company decided to discontinue the branch 
business which was established at Forester’s Hall, Clerkenwell, 
about two years ago, but at the request of their late manager (Mr. 
Slatter) the goodwill of this business was recently assigned to him 
and he took over the stock. Messrs. Julius Sax and Co. state they 
have no desire to repudiate this sale. The object of Messrs. 
Julius Sax and Co.’s first notification was that any doubt as to their 
continuing to carry on their old manufacturing and contracting 
business, or that they had parted with this branch of their business, 
might be dispelled. As there is an intimation that the matter is in 
the hands of the respective solicitors of the two firms, so far as we 
are concerned this correspondence must now cease. 

————— Messrs. Thos. Richardson and Son (Limited) have 
appointed Messrs. Geipel and Lange their London representatives. 

Address Wanted.—The address of Mr. L. A. Groth is asked for. 

Liquidations.—A petition for the winding-up of Conrad Dewey 
and Co. (Limited), manufacturers of electric light fittings, &c., 
59a, Farringdon-street, E.C., has been presented by the Star 
Newspaper Company, and will be heard on the 27th inst. 

— The following are the principal creditors in the liqui- 
dation of the Epstein Electric Aocumulator Company (Limited) :— 


Sir O. W. F. Craufurd, Bt. £555 9 2| Bass and Smith ......... 839 17 11 
Sir J. D. Mackenzie, Bt... 527 2 6 J. J. Hicks . 85 18 10 
British Aluminium Co... 440 19 3 W. and H. M. Goulding. 35 6 11 
F. L. Rawson ............ 300 0 0 Billington and Newton. 35 3 8 
R. Wallace 291 15 4 | Watson and Todd ...... 35 0 9 
Н. Du Cros .. ............ 283 8 | A. E. Dean 32 11 0 
Martin J. Browne ...... 275 0 0} Electrical Review ......... 32 5 0 
Piddick and Beardman.. 275 9 6 Waterlow and Sons 28 11 6 
Abel and Imray ......... 224 16 2 A. Webb .................. 27 14 2 
W. S. Raw soon 200 0 0 Hobdell, Way and Co... 27 0 7 
Pilkington Bros 176 3 6 Thomas Parker (Limited) 27 0 0 
J. Tomey and Sons 147 19 11 G. Moritz (Limited) ... 25 9 0 
WERC эйилик 142 15 5 Electricita————- 2476 
India-Rubber Company., 155 0 0, Elliott Bros 25 18 6 
Maddisons  ............... 117 0 0 R. Cruickshank ......... 22 12 10 
Westminster Trust ...... 110 10 1, Ross, Courtney and Со. 2115 3 
G. H. Leather ............ 94 10 9 A. Hope, jun., aud Co... 21 6 6 
Davidson and Morriss... 80 4 1 J. Hardman (Exors. of). 21 7 9 
А. B. Curtis and Co. ... 65 6 8 Carron Company ......... 0 3 9 
Rhenish Rubber Co. .. 57 19 7 | Dr. Rideal.................. 20 0 0 
N. Staffordsbire Rlwy. Co. 48 1 8 Lightning .................. 18 15 0 
A. Pearce 48 1 2 Pollit and. Wigzell 15 11 0 
Electriciaansn 42 19 9 Fardell and Co 1411 7 
J. Riley and Son ......... 42 16 6 Griffiths Bros. and Co... 11 7 6 
Howard Bros. and Co... 42 5 6 E. Spencer and Co 10 0 0 
Westcott and Co... ...... 42 0 0 Townson and Mercer. 10 0 0 
W. Bensted lll 40 6 6 


The total liabilities amount to £18,826. 14s. 8d. 

Awards.—Messrs. Elliott Brothers have been awarded two 
** grand prix by the Committee of Judges of the Brussels Inter- 
national Exhibition. The prizes have been awarded for the exhibits 
pes of resistance boxes, new recording instru- 
ments, ammeters and voltmeters, standard potentiometer, and some 
seta of high-speed telegraph apparatus. In the Science section 
Messrs. Elliott Brothers exhibited a variety of apparatus for sur- 
veying and measurements of all descriptions. Other recipients of 
the ‘‘ grand prix ” are the Eastern Telegraph Company and Messrs. 
С. A. Parsons and Co. A silver medal has been awarded to the 
Roller Bearings Co., Ltd. ; a bronze medal to Messrs. Robey and 
Co.; diplomas of honour to Messrs. Elliott Brothers, C. A. Parsons 
and Co., J. S. Raworth, Ruston, Proctor and Co., and Tangyes 
Limited. A medal of honour has also been awarded the Eastern 
Telegraph Company. 

Feeder Cut-Outs for Edinburgh. —It is stated that, with a view 
to prevent breakdown arising from a short-circuit on the feeder 
system of the Edinburgh mains, the Electric Lighting Committee 
have recommended the use of automatic cut-outs at the ends of the 
feeders, which would isolate a feeder in the event of a fault Arising. 
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Amsterdam, £20; Flushing, £60; Rotterdam, £72. 


874 


THE ELECTRICIAN, OCTOBER 22, 1897, 


* Blackman” Combined Electric Fan and Motor.—The 
Blackman Ventilating Company, of 63, Fore-street, London, E.C., 
have issued a circular giving interesting particulars relating to their 
combined electric fan and motor. Copies of this circular can be 
had by the trade on application. 

Dining-Table Lighting.—Below we illustrate an arrangement 
which Messrs. Drake and Gorham have worked out for the lighting 
of dining-room tables. There has been some reluctance on the part 
of the public to use any arrangement which necessitates the cutting 
of the table or cloth, and the D. G.“ system is claimed to have 
overcome both these difficulties, and at the same time to have left 
nothing exposed to view. The arrangement, which is patented, con- 
вївїв of a flat multiple connector of а special pattern, which lies in 
the centre of the cloth, and enables any number of adapted candle- 
sticks to be fed from this distributing centre. The wires pass from 
а floor plug up the leg of the table, and thence, by means of a white 
silk cord under a serviette, to the ornamental table centre for 
ordinary work, or on special occasions the serviette is replaced by a 
covering of flowers taken to each corner, there being, of course, а 


wire under only one of these. The arrangement has been tested in 
practical work, and is found to be easily handled. It is specially 


arranged so that no mistake in the connection is possible, Apparatus 


for four lamps is supplied at a very reasonable cost. 
Exports of Electrical Apparatus and Material.—The follow- 


ing list gives official particulars of the exports of British manu- 


factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical instrumenta 
or machines, whioh are not separately specified) from Oct. 13 to 
pu 19, D the ports of destination :— 

en, Argentina — Rosario, £25. Australasia—Alban ; 
Auckland, £137; Hobart, £81; Melbourne, £836; Perth, £13 та 
Chalmers, £543 ; Sydney, £11 (telegraph material) ; Timaru, £8 ; Welling- 
ton, £192. Belgium—Antwerp. £98 (fuses); Ostend, £30. Canada— 
Montreal, £10. Ceylon—Colombo, £80, Egypt—Alexandria, £25. France— 
Marseilles, £450. Germany—Cologne, £10 ; Hamburg, £159. Holland 
India—Bo 
£551; Calcutta, £70 ; Madras, £123. Jtaly—Genoa, £10. Madeira 
£16. Portugal—-Lisbon, £161. Russia—St. Petersburg, £200. South 
Africa— Cape Town, £948; East London, £26; Port Elizabeth, £192. 
Spain—Bilbao, £30; Pasages, £197. Sweden—Gothenburg, £1,240; 
Stockholm, £1,150. United States—Boston, £15. Total £8,065, against 
£17,954 in the corresponding week last year (Oct. 14 to Oct. 20). | 


Aberdeen.—The Gas and Electric Lighting Committee recom- 
mend the Town Council to apply to the Secretary for Scotland for 
sanction to borrow a further sum of £10,000 for electric light 
extension purposes. At the last meeting of the Committee a 
discussion took place on the proposal to put down additional 
machinery at the station, but it was eventually decided to let 
the matter stand over until after the constitution of the new 
Committee. 

The Town Council are recommended to promote a bill in the 
ре m of тагаш ои the municipalisation of the 
ocal tramways. Power to introduce an improved form i- 
cal traction will also be sought. N 

Ashton-under-Lyne.—It was announced at the last meeting of 
the Town Council that the Board of Trade had formally approved 
the Council's electric lighting scheme. The question of laying 


cables in and along the Market-avenue for supplying current to the 


shops and business premises therein was considered, a 

tender of the British Insulated Wire Company was AN Pari for 
providing and laying the necessary cables. Councillor Mellor stated 
that the work of laying cables was roceeding satisfactorily, and 
considerable pro had been made with the work of erecting 
the supply-station building. He regretted, however, to вау that 


i —¼ а 


Hill of Howth. 


there had been some delay owing to the engineers’ strike, which 
had practically stopped all progress in connection with the manu- 
facture of the engines and dynamos. 

Bath.—A lengthy and somewhat heated discussion took pee on 
the motion for the adoption of the minutes of the Electric Lighting 
Committee at the meeting of the City Council on Tuesday. The 
Chairman of the Committee (Alderman Sturges) said that they had 
met difficulties which they had not anticipated, but they were not 
insurmountable. Mr. Gould objected to the appointment of an 
independent clerk of works, and he proposed as an amendment 
that Mr. Metzger, the city electrical engineer, should undertake 
the duties. Eventually this was, carried by 15 votes to 13, as was а 
further amendment by Alderman Ricketts, asking the Committee 
to Submit а detailed report of the progress made with the works 
(including financial details) at an early date. A third amendment 
by Mr. Silcock, ‘instructing the Committee to consider the advi- 
sability of making such an arrangement as would allow of the whole 
of — work being placed under the control of Mr. Metzer, was alto 
passed. 

Bournemouth.—The scheme for the construction of tramwa 
throughout the town and suburbs, and also for connecting the 
neighbouring towns of Poole and Christchurch, with Bournemouth 
was considered at Wednesday’s Council meeting. After consider- 
able discussion the Council decided, by an almost unanimous vote, 
to inform the promoters that they would not recognise any form of 
traction on the lines but an electric system, and that in all proba- 
bility, if any scheme were adopted, the Council would carry out 
the work themselves. 

Brighton.—The Brighton and Rottingdean Seashore Electric 
Railway propose to take a supply of electric current from the 
Brighton Corporation, which will enable them to give an hourly 
service and to accomplish the journey to Rottingdean in 25 minutes, 
independently of the tide or other untoward circumstance. In the 
winter months the saloon car is to be warmed. The railway has 
become very popular with visitors. 

Burnley.—The Town Council have decided to promote a Bill in 
the next session of Parliament to enable them to purchase and 
work the local tramways and to extend the electric lighting area. 
On the recommendation of the Electric Lighting Committee the 
plans for the extension of the electricity-supply station wero 
яшма. It is proposed to considerably increase the capacity of 
the plant at the station. 

Ohester.—The receipts of the electricity department from the 
sale of current for private lighting for the past nine months 
amounted to £2,300. At Wednesday's Council meeting the Mayor 
(Mr. B. C. Roberts) said that their installation had proved highly 
Successful, and a further sum of £10,000 was placed to the credit of 
the Electric Light Committee. | | 

Colwyn Bay.—The surveyor presented a report on the electric 
lighting of the new promenade at the meeting of the District 
Council on Tuesday. He stated that the temporary installation 
hitherto in use was highly satisfactory. The cost of the new per- 
manent installation was estimated at £1,455, and the Council have 
decided to borrow this sum. The work is to be put in hand at once. 


Commission of Sewers (London).—Sanction bas been given to 
the laying of underground pipes for telegraph wires by the postal 
authorities from opposite 19, Holborn, and from the north-west 
corner of Ludgate-circus, opposite Messrs. Cook's offices, into 109, 
Fleet-street, ‘‘ provided the pipes are not to be used for the pur- 

ses of the National Telephone Company." А oommunicition 
rom the City of London Electric Lighting Company relative to the 
question of the Company’s аце о the expenses of the elec- 
trical inspector to the Commission been received, and referred 
to the Streets Committee. 

Crewe.—The Light Railways Commissioners, who held an inquiry 
some time ago into the “а to construct a light railway in 
this district have issued their Order. The modified scheme has 
been forwarded to the various parties for observations, and it is 
anticipated that the matter will shortly be definitely settled. 

Customs Dues.— Amendments have recently been made to the 
customs tariff of Guatemala, and a duty is now payable on gal- 
vanised iron and insulated copper wire for electrical purposes of 
1$с. per kilo, and 2c. per kilo on electrical apparatus, incandescent 
lamps, and lightning rods. 

Electric Traction in Dublin.— Application was made last week 
to the Judicial Committee of the Irish Privy Council by the Dublin 
United (Southern District) Tramways Company for an order to 
reconstruct the tramways passing through George's-street, Kings- 
town, so as to change the double lines into a single line, with 
interlacings. After hearing counsel, the Lord Chancellor announced 
that the application would be granted, the work to be completed 
twelve months after the issuing of the order. - 

Application was also made for a Provisional Order authorising 
the construction of an electric tramway between Clontarf and the 
For the promoters it was stated the Clontarf 
Township Commissioners, the Grand Jury, and Lord Ardilaun 
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approved of the pro line. The inhabitants of Clontarf 
generally approved of the project. It was intended that the 
tramway should start from Dollymount, where the Clontarf tram- 
way ended, proceed four or five miles along the shore by Kilbarrack 
Church, and stop at a point about a quarter of a mile from the 
Sutton station of the Great Northern Railway. The only opposi- 
tion to the project was on the part of the Great Northern Company, 
whose case was based on a point of law. That Company had them- 
selves obtained powers to make a line round the Hill of Howth, 
starting from their terminus and coming round to the Sutton side 
of the hill. That line would, it was now urged, be fed by the line 
for which powers were now sought. The point of law urged by the 
Railway Company was that the present application was identical in 
every feature with three applications made last June on behalf of 
the Belfast Tramway Company, which the Privy Council rejected 
on the ground that they were without jurisdiction. After con- 
sultation, the Lord Chancellor announced that the opinion of the 
Committee was that the objection taken by the Great Northern 
Railway Company was well founded, and that therefore, on the 
ground of jurisdiction, the application must be refused. 
Exhibition.—At a meeting of Glasgow citizens on Wednesday 
it was decided to hold an international exhibition in the city in 
1901. The Lord-Provost announced that the guarantee fund 
already amounted to nearly £200,000, and consequently the success 
of the exhibition was assured. Lord Blythswood has been elected 
president, and Sir J. D. Marwick, hon. secretary of the Exhibition. 
A strong and representative committee has also been formed. 
Glass Trust in the United States.—It is stated that the recently 

formed glass trust at Columbus (O.), covers the whole of the glass- 
manufacturing industry of the States, and will concentrate every 
glass manufactory in the country under one governing body. 


г Godalming.—The question of proceeding with the erection of 
electricity supply works was debated at some length at the meet- 
ing of the Council on Thursday last, and eventually it was decided 
to proceed with the scheme. 


Gosport.—The Gosport District Council have appointed a Com- 
mittee to consider and report upon the question of electric lighting. 


Gravesend.—At last week’s meeting of the Town Council a pro- 
posal of the Paving, Lighting, and Works Committee that a con- 
sulting engineer should be e ed to advise the Council in 
connection with the proposed electric lighting of the town by a 
Supply Company (under a Provisional Order to be obtained in the 
name of the Council, and then transferred to Messrs. Crompton 
and Co.) was discussed. The Committee recommended the appoint- 
ment of Mr. Walter George Alick Bond, at an inclusive fee of 
25 guineas, and this recommendation was approved. 


Great Grimsby.—A sub-committee has been appointed to con- 
sider and report upon the question of the establishment of elec- 
tricity supply works, with power to appoint an expert to advise. 
` Hackney (London).—The Board of Trade have notified the 
Vestry that ‘‘though they have no power to extend the Vestry’s 
Electric Lighting Order they will refrain from exercising their 
power of revocation for 12 months, from Aug. 9.” The Vestry 
thus obtain ample time to formulate their electric lighting proposals. 


Halifax.—At the meeting of the Town Council on Wednesday it 
was announced that the Board of Trade had approved the plans of 
the electric tramways authorised to be constructed, subject to the 
condition that the width of the groove of the rail must not exceed lin. 


Hastings.—An interesting report on the question of the con- 
struction of a system of tramways in this town was recently 
submitted to the Tramways Committee of the Town Council by the 
borough engineer (Mr. P. H. Palmer) The report, which deals in 
an exhaustive manner with the various forms of traction, recom- 
mends the adoption of the overhead trolley system as being the 
most suitable for the town, and that the lines be worked in 
conjunction with a system of electric street lighting. Mr. Palmer 
also favours the construction of the tramways by the Council, who 
could lease them to a company. The cost of the construction and 
equipment of a single-line system with passing places is estimated 
not to exceed £6,500 per mile. 


Japan.—In an interesting report just issued, dealing with the 
trade and navigation of the port of Nagasaki for 1896, it is stated 
that during the current year the laying of a deep-sea telegraph cable 
from Japan to Formosa, commenced in the autumn of 1896, has 
been successfully completed, and as this is the first instance in 
which the Japanese engineers have, unaided by foreign experts, 
undertaken the laying of а deep-sea cable of considerable length, 
their completion of the work without serious mishap is a cause of 
some triumph to them. The present cable extends from the 
southern point of Kiusiu, near the entrance to the Gulf of 
Kagoshima, vid the Loochoo Islands, to the northern point of 
Formosa, а total distance of about 800 miles. This work was 
carried out by the Okinawa Maru," tbe cable steamer built on the 
Clyde by Lobnitz and Co., and equipped electrically by Messrs. 
Johnson and Phillips, of Charlton. The cable, about 1,300 miles 


in length, was manufactured by the Telegtaph Construction and 
Maintenance Company, and brought out to Japan partly in the 
cable steamer and to a larger extent in two British steamers. 
It was, in the first instance, stored on arrival in four cable tanks 
specially constructed for its reception on a small inlet in Nagasaki 
harbour, these tanks and the immediate anchorage and landing 

laces being constructed, it is said, in so elaborate a fashion that 
it is evident they are not designed for use in connection with one 
cable only. : 

The value of the imports of dynamo-electric machinery into the 
pore ш Hiago and Osaka for 1896 was £27,006, against £7,590 
in Я 

Larne (Ireland).—Although this town boasts of both electricity 
and gas works the Township Commissioners are not quite satisfled 
with the lighting arrangements. A three years’ contract was 
recently entered into with the Electric Light Company for lighting 
the streets, but this does not appear to have had much effect in 
satisfying the Commissioners' requirements, А meeting of the 
Board was held last week for the purpose of taking into considera- 
tion the question of obtaining a Provisional, Order for the acquisi- 
tion of either the electricity or gas works, and contrary to the usual 

ractice it was decided to proceed with an application for an Order 
or the acquisition of the gas undertaking. | 


Leytonstone.— With the view of attracting attention to the 
various uses to which eleotric current can be applied an exhibition 
of electrical fittings, apparatus, &c., was held at the Town Hall last 
week. The exhibition was organised by Mr. Н. C. Bishop, elec- 
trical engineer to the District Council. The exhibits include 
electrical fittings of all descriptions, fans, motors, steering gear, 
cooking apparatus, office stoves, irons, and other appliances. 
Amongst the exhibitors are Messrs. Siemens Bros., Allingham and 
Fennell, Salmony and Co., the Ediswan Company, the London 
Electric Company, Мевзгг. Drake and Gorham, and others. The 
demonstrations given each evening have proved very popular. 


Llandudno.—On Wednesday the District Council unanimously 
resolved to apply for a Provisional Order for the construction of a 
system of tramways in the district. Electric traction is to be 
adopted. | | | 

London County Council.—At Tuesday’s meeting Mr. Benn 
returned to the attack on the National Telephone Company. It 
appears that the Council on Ооё. 5 consented to manholes being 
constructed under the footways of Market-street, Paddington. 
This has, however, been found impossible, and permission was 
therefore asked by the Company that these manholes might be 
constructed under the carriage way. Mr. Benn urged that such 
permission should not be given. He pointed out that in Liverpool 
the Corporation had obtained concessions of an important character 
at the time of granting similar permission, and he thought the 
London County Council could, by withholding their consent, 
obtain ‘‘something worth having.” Lieut.-Col. Ford, of course, 
seconded Mr. Benn’s suggestion. Dr. White, however, pointed 
out that the opposition on the ground stated appeared somewhat 
absurd, especially as the Company’s object was to improve the 
metropolitan telephone service. Earl Russell said the Council 
were agreed as to the principle of Mr. Benn’s amendment, but to 
place an absolute embargo on the Company’s operations might cause 
great inconvenience. The Company’s request was then granted by 
52 votes to 43. 


Long Eaton.—The Town Council will at its next meeting discuss 
а proposal by Mr. J. Winfield, jun., to establish electricity supply 
works in the district. 


Malaga (Spain).—The formal opening of the electricity-supply 
station took place last week. The works have been erected to the 
КА of Mr. Robert Hammond. The plant has been supplied by 

essrs. John Fowler and Co. (Leeds). There is every indication 
that the undertaking will prove successful, as already there are 600 


customers. 


Manchester.—A lengthy report on the municipalisation of the 
local tramways and the adoption of electric traction has just been 
prepared by the Special Tramways Committee. The report recom- 
mends the Corporation to themselves work the tramways at the 
expiration of the existing lease in 1901, and to exercise the powers 
of purchase vested in them for the purpose of acquiring the tram- 
ways now owned by the Manchester Carriage and Tramways Com- 
pany. On the subject of mechanical traction the Committee 
express the opinion that the overhead electric system is the most 
suitable one for the city of Manchester. 

The Electricity Committee recommend the City Council to carry 
out an extensive scheme of street lighting by arc lamps. The 
lamps are to be suspended in the centre of the streets, from wires 
fixed to the sides of buildings, except where tramlines are laid, in 
which case steel posts are to be erected to carry the lamps, and 
also to support overhead trolley wires in the event of electric 
traction being adopted. 


Marylebone (London).—A petition has been received by the 
Vestry from some ratepayers asking it for a recommendation of 
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their recent decision refusing to sanction an application for a Pro- 

visional Order for the district by the Marylebone Electric Supply 

5 The matter has been referred to the Electric Lighting 
ommittee. i 


Mitchelstown (Cork).—The Guardians of this district recently 
decided to introduce the electric light, and memorialised the Local 
Government Board to grant a loan of £900 for that р The 
Board have now intimated to the Guardians that as public lighting 
is esentially a local benefit, the area of chargeability for the scheme 
should be confined to the town proper, and not include agricultural 
holdings. In reply, the Guardians state that the area outside the 
town consists of nine residential holdings and over 30 accommoda- 
tion holdings belonging to residents in the town, who have offered 
no dissent, and who have property therein which will be enhanced 
in value, and e they appeal to the Board to sanction 
the scheme, which has been prepared by Mr. G. M. Harriss, of Bray. 


Nottingham. The actual transfer of the undertaking of the 
local Tramways Company to the Corporation took place on Satur- 
day last. The purchase price was £80,000. The ordinary share 
capital of the Company was £80,000, in £10 shares, and in addi- 
tion there were £9,000 Four and a-Half per Cent. debentures. 

Paddington (London).—On the recommendation of the Works 
Committee tho Vestry have decided to erect six arc lamps in 
different parts of the parish for the purpose of making experiments 
with a view to improving the street lighting. 

- Paris.—The Paris General Omnibus Company has submitted to 
the Municipal Council a project for substituting mechanical traction 
for animal traction on all their lines. 


Penarth.—Application js to be made to the Light Railway 
Commissioners for an Order to construct a light (electric) railway 
from Penarth Pier to Grangetown. The Parliamentary Committee 
of the Cardiff Town Council have decided to oppose the application. 

Peterborough.—The Town Council have succeeded in placing 
themselves in a peculiar position over the electric lighting question. 
It will be remembered that an application for powers to borrow 
the necessary moneys to carry out the electric lighting scheme was 
refused by the Local Government Board, but the supporters of 
electric lighting, who = a small majority on the Council, are 
not disposed to transfer the Order to a private company. The 
Board of Trade have now refused to extend the time for complyin 
with the terms of the Order. It is stated that the Council wi 
endeavour to overcome the difficulty by abandoning the street 
lighting portion of their original scheme, and will make a fresh 
application to the Local Government Board to sanction a loan of 
£12,000 for establishing an electricity station for supplying current 
for private lighting only. 

Provisional Orders.— On the advice of the Gas and Water 
Committee, the Castleford District Council propose to apply for a 
Provisional Order. The General Purposes Committee of the Crewe 
Town Council recommend that electric lighting powers be at once 
obtained. A communication from an electric lighting company, 
asking for permission to a proposed application for a Provisional 
Order has been discussed at some length by the Festiniog District 
Council; but it has been decided to retain the powers in their own 
hands. An application for an Order will be made in the forthcoming 

session. The Ilford and King's Norton District Councils, and the 
Lewes, Maidenhead, Montrose and Ossett Town Councils have also 
decided to take the necessary steps to obtain Orders. Two private 
companies have given notice of intention to apply for Provisional 
Orders for Perth, but the Special Committee who have been 
‘considering the subject recommend the Town Council to retain the 
electric lighting powers, and to oppose both applications. At a 
special meeting of the Stoke-on-Trent Town Council last week it 
was agreed, upon the recommendation of the Parliamentary Com- 
mittee, to apply to the Board of Trade for an electric lighting 
order. The Yeovil Town Council intend to promote a Bill in 
‘the ensuing session authorising the Council to supply electricity 
and gas. 

San Paulo (Brazil).—The shareholders of the San Paulo Gas 
Company have been notified that a new contract has been entered 
into between the Government of the State of San Paulo for 
the lighting of the city by gas, in which contract the rights of the 
Company in regard to lighting by electricity are fully protected. 

Scarborough.—In order to commemorate the Diamond Jubilee 
of Her Majesty the Scarborough Hospital and Dispensary have been 
fitted for the electric light by the local Freemasons. 

Sheffield.—The action brought by the Corporation against the 
Sheffield Electric Light and Power Company to determine the 
validity of the notice to purchase the Company's undertaking will 
be heard before Mr. Justice North early in November. As already 
stated in these columns tho point of difference between the parties 
is аз to the right of the Corporation to issue perpetual debentures 
in payment of the purchase money. 

Shoreditch (London).—Some time ago attention was drawn to 
the excessive cost of the electric light trenches made by the Works 


Department as against those put down by the contractor, and 
а special committee was appointed to report upon the question. 
This Committee now unanimously report that the original state- 
ment that there was a difference of £5,000 in cost between the work 
of the Works Department and that of the contractor could not be 
maintained, and had since been modified to the extent of nearly 
one half I. e., £2,525. 15s., plus the cost of accidents, legal and 
other incidental expenses, which amounted to £459. 4s. It is also 
urged that the Works Department did the deepest and most difficult 
parts of the work ; but, on the other hand, the contractors would 
have done the whole work at the same price. The Company's 
price was 8s. 6d. per yard for two-way conduits, and 9s. 8d. for 
three-way, and their work appeared to have been mostly two-way, 
while fully half of the Works Department's share was three-way. 
While, however, admitting the quality of the work to be satisfac- 
tory the Committee think the cost excessive. The supervision was 
inadequate, there was a loss through the employment of superfluous 
labour, and much work was wasted through the opening of an 
unnecessary trench in Kingsland-road. Friction and opposition 
between the representatives of the Works and Lighting Depart- 
ments also retarded the work and led to increased expense. 


Taunton.—4An inquiry into the application for an order to con- 
struct an electric tramway and light railway in this district is being 
held to-day (Friday) by the Light Railway Commissioners. The 
Town Council are prepared to assent to an order being made on 
condition that certain improvements of the streets through which 
the proposed line would run are carried out. 


Technical Education.—At the meeting of the Manchester City 
Council on Wednesday, an interesting report was presented by the 
deputation recently appointed to visit technical schools and institu- 
tions in Germany, Switzerland and Austria. Referring to Germany, 
and especially to Prussia, the deputation state that they cannot 
conceal their sense of the advantage, whatever may be the ultimate 
drawbacks, of a centralised bureaucratic administration which, taking 
a careful survey of the educational and industrial needs, places the 
schools here or there as oircumstances require, brings them into mutual 
relation, supplies ample means, and effectively assists without loss 
of time the industrial advance. Something may be lost of ‘‘freedom, 
variety and elasticity,” and that loss may ultimately be serious 
in its effect upon individual initiative, upon which we as a 
nation so confidently rely. Which is the better policy the 
future can alone determine. It may, however, be safely asserted 
that it is high time an effort was made in this country 
to give to our youth the educational advantages, general and 
special, which are enjoyed by their rivals abroad. Exception has 
sometimes been taken to the size and cost of the new building 
now being erected by the Manchester Technical Instruction Com- 
mittee for the Municipai Technical School, but the deputation 
have returned from their visit doubly confirmed in their conviction 
that every foot of space will be needed, and that even when fully 
utilised and equipped it will fail to rival in amplitude of resource 
the splendid industrial schools of Germany and Switzerland. 
In moving the adoption of the report, the Chairman of the Tech- 
nical Instruction Committee (Alderman Hoy) said that it contained 
the latest information as to the developments of technical instruc- 
tion in the countries named, in respect of certain specific industries, 
more especially textile manufactures, dyeing and finishing, and 
electrical engineering, and, generally, what was being done in these 
countries under the name of technical education. The term tech- 
nical education," as generally used in this country, was much abused. : 
Important and valuable as was the provision made in this country 
for evening scientific and technical instruction, and useful as it 
undoubtedly was to the artisans who with scant educational equip- 
ment endeavoured to profit by it, it could not, when regarded from 
the wider view of the serious industrial and commercial competition 
among the leading nations of the world, be accepted as satisfactory 
oras sufficient to enable this country to maintain its position, especially 
in thoseindustries where scientificknowledge and training were indis- 
pensablefactors. Thus the efforts of thechief Continental nations were 
directed tothe highest scientifictraining of those who were ultimately 
to become the leaders and organisers of the great scientific industries. 
The main point of interest in the report they were now discussing 
would be found, therefore, to lie in the emphasis laid upon 
the abundance of the provision for scientific instruction to 
day students preparing to enter upon industrial pursuits, and 
its quite extraordinary development within the past few years. 
In every industrial centre new buildings were rising, old institu- 
tions were being enlarged, and their equipment increased in order 
to keep pace with the demand for better and more advanced train- 
ing in science and art, with a view to industrial and commercial 
advancement. The advance in scientific knowledge of the past 
haif century had changed the conditions of the industrial problem, 
and had gone far to equalise the struggle for industrial supremacy, 
or at least was tending to make countries once dependent upon us 
for supplies of manufactured goods more self-contained and self- 
supporting, and even to enable them to meet us in open markets. 
It was a case of steam dependent upon abundant coal supplies 
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versus electricity dependent upon abundant water power. Germany 
had already found her coward in her command of the market for 
products requiring the aid of the highest scientific skill in chemistry, 
due entirely to the existence of her schools, and what she had done 
in the domain of chemistry she hoped confidently she would 
do in that of electricity also. The future of the manufactur- 
ing industry depended entirely upon the application of the 
highest scientific skill and experience in developing natural 
resources and products, and those nations which realised the truth 


of this and provided for the training of the leaders and organisers 


of industry would surely win the day. Nothing struck the English 
visitor to Germany more than the extraordinarily large number 
of well-educated young men in the day departments of foreign 
technical schools, clearly pointing to the recognition of the value of 
scientific training as the chtef element and necessity for industrial 
efficiency and success. The report now presented was not written 
with any idea of depreciating the value or skill and efficiency of the 
English workman, but with the aim of showing how much 
more efficient would be the result of his efforts if directed by 
leaders and managers who were themselves thoroughly trained in 
the principles of science and of art in their application to the 
industries in which they were engaged. Mr. Alderman Higgin- 
bottom said the subject of electricity had occupied a great deal of 
the attention of the Committee, and he wanted to emphasise very 
strongly that it was the duty of that Committee to place every 
convenience before their students who were studying electricity. 
He regretted that he and those who accompanied him were 
forced to the conclusion that England was very much behind 
Continental nations in regard to electrical work. Sir B. Leech had 
said that electric traction was everywhere adopted in America. It 
was also almost universal on the Continent. But besides electricity, 
they had something else to learn. They had been under the belief 
that England was the home of engineering, but that was not the 


case. He had travelled through the principal cities of France, 


Germany, Austria and Italy, and had visited fifty of the finest 
electricity stations for traction and lighting purposes, and, with 
one exception, he found that all the machinery used in those 
stations was from the works of Continental firms. The de- 
putation had seen engines of 1,000 н.р. and 1, 500 H. P., vertical 
and triple expansion engines—which they thought they could 


build in Lancashire better than anybody else—and he was bound to 


say that he had never seen finer. The whole secret of the success 
of the foreign engineer was that for many years the foreigner had 
becn giving his students the best technical instruction possible. 
After some remarks from Alderman Rawson the report was adopted. 


Telephone Administration Inquiry.—The (Glasgow Herald 
states that the Duke of Norfolk has ordered an inquiry, ** on general 


‘lines, into the methods by which the telephone system can be 


improved." 


The Strike.—Rumours have been prevalent during the week 
that arrangements are being made for consultations between the 
masters and the members of the different bodies of workmen now 
on strike. It cannot, however, be said that the prospects of con- 
ciliation have made much progress. The partial strike of the Lon- 
don boiler-makers has not been followed by any general strike 
amongst this branch of the engineering trade, and, in fact, the 
Executive Council of the Boiler-makers Society have advised that 
the men must return to work. It must be confessed that the action 
of а prominent London journal, supposed to represent the men's 
cause, is not calculated to smooth the path of those who are 
actively working to effect a peaceable settlement. There are not 
wanting signs that an attempt to make political capital out of 
this trade dispute is at the bottom of а good deal of the 
support the men are receiving from certain quarters; in fact, 
the public who, after all, know little of the actual facts of the 
case, will assume that the question was one to be decided 
between Radicals and Conservatives. The prominent men of the 
former party are asked to set the party organisation to work 
for this purpose; considerable sums are contributed to aid 
the movement. Malignant attacks are made upon the repre- 
sentatives of the Masters' Association by politicians from whom 
a different course might reasonably be expected. Notwith- 
standing the indignant denial given by Mr. Alexander Siemens 
to the construction placed upon his reference to the trades unions 
of the country, Mr. Sidney Buxton, M.P., in addressing a body of 
men at Poplar on Sunday referred to Mr. Siemens' statement as 
“the English cat being let out of the German bag." While 
politicians are thus keéping the wound open there seems little 
chance of any friendly overtures tending to a cessation of hostilities 
being acceptable to either side. Meanwhile the number of firms 
joining the Masters' Federation is increasing day by day, the drain 
upon the men's resources (in spite of large contributions from 
sympathisers) continues, and the ruin which so serious an inter- 
ference with the trade of the country must necessarily entail seems 
to be treated in the most flippant manner by men who have it in 
their power to bring this wretched dispute to а speedy termination. 


. All thetime, the original point of disagreement between the parties 
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seems to have been almost entirely lost sight of in the much larger 
questions which are now being introduced. 


Tramcar Amalgamation.—The North Metropolitan Tramways 
Company took over on Friday last the London Street Tramways 
Company's system. 


Wigan.— The Tramways Committee recommend the Town 
Council to apply for Parliamentary powers to construct additional 
tramways to Abram, Springfield, and other places. It is probable 
that authority to introduce electric traction will be sought at the 
same time. 


Wolverhampton.— The revised scale of charges for the supply of 
electric current formulated by the Lighting Committee was adopted 
at the meeting of the Council last week. | 


Workhouse Lighting.—1he Guardians of the Sculcoates (Hull) 
Union have appointed a sub-committee to consider and report upon 
the electric lighting of the workhouse. 


York.—Once more the City Council are being urged to proceed 
with their electric lighting scheme. The question will be discussed 
at next Council meeting, when the Electric Lighting Committee 
will present their report as to the result of the canvass of residents. 
in the compulsory area. The report states that the Corporation 
may rely upon 93,480 units being used annually as soon as electric 
current can be supplied. It has been ascertained that a demand 
of 100,000 units at 6d. per unit would insure a surplus of income 
over expenses, and judging from the experience of other towns the 
demand invariably exceeds the promises made at a canvass. The 
Committee think that no scheme will be satisfactory that does not 
provide for the erection of dust destructor works. "Tt is understood 
that a destructor will be erected by the Streets and Buildings Com- 
mittee whether the Corporation undertake electric lighting or not. 


PATENT RECORD. 


mc i roe ma 


A record, of Applications for Patents and, Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom any information on 
the subject may be obtained, | 


APPLICATIONS FOR PATENTS. 


Nore.—The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicaters of inventions, or 
where complete specifications accompanies application an asterisk is sufixed. 


September 25, 1897. 


21,976. F. GREENFIELD. Birmingham. Improvements in appliances used 
in connection with the electro-deposition of metals. 

21,990. J. ATHERTON and S. Z. ре Fsrranti. London. Improvements in 
electric glow lamps. 

22,022. C. BEADLE. London. 
electrical purposes. 

22,023. О. IMRAY. London. Improvements in electric arc lamps. (S. 
Bergmann, United States.)" 

22,024. J. D. Dymonp and WARBURG, DYMOND AND Co. London. New 
or improved apparatua for closing and opening electric circuits at 
pre-arranged times. 

22,032. P. P. ADOLPH. London. Improved detachable securing mechanism 
for electric incandescent lamp shades.* 

22,044. R. W. James. London. Improvements in electric batteries, elec- 
trodes, and method of making the same. (The Bell Electric 
Company, United States.)* 

22,045. R. W. James. London. Improvements in electric batteries. (The 
Bell Electric Company, United States.)* 


September 27, 1897. 


22,100. W. Н. RussELL. London. Improvements in electric trolleys for 
electrically-driven railway vehicles. 


September 28, 1897. 

Improvements relating to electro-plating. 

22,208. A. J. Воот. London. Process of and apparatus for electrically 

treating ore. (F. Н. Soden. United States.)* 

22,206. C. POTTER. London. Machine for making storage-battery plugs." 

22,215. THE BRITISH THomMson-Houston Company (LiurrED) London. 

Improvements in alternating-current meters. (R. Shand, United 
States.)* 

22,216. THE British TuoMBoN-HousroN Compasy (LiMiTep). London 
Improvements in or relating to electric-recording watt-meters 
(W. Н. Pratt. United States.)* 

THE British THOMSON- HOUSTON Company (Limiten). London 
Improvements in shielding devices for electric meters, (E. 
Thomson, United States.)* 


Manufacture of insulating material for 


22,183. L. Juaaixs. London. 


22,217. 
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22.218. Tue Ввімзп Тномвох-Носвтон Company (Limitep). London. 
Improvements in electric measuring instruments. (E. Thomson, 
United States.)“ 

22,256. J. D. рлвкиха and С. L. Hagrison. London. 
porous diaphragms for electrolytic apparatus.“ 

22,240. J. Brockiz. London. Improvements in electric arc lamps.“ 

22,250. W. P. Taomeson. Liverpool. Improvements іп or relating to the 
prevention of sparking at a controller resulting from breaking a 
contact. (Thorsten von Zweigbergk, United States.)* 

22,251. W. P. THowPsoN. Liverpool. Improvements in safety fuses for 

| electric devices. (G. Н. Goodhue and F. A. Hart, United States.) 
September 29, 1897. 

22,276. Н. W. Нлчрооск and A. Н. Dykes. London. Improvements in 
electrical propulsion of barges and boats on canals and rivers. 

22,511. F. A. Рүкк. Bolton. An improved system of conveying electrical 
currents through engines, carriages, trucks and other railway 
vehicles. 

22,551. C. ApAM8-RANDALL. London. 

22,532. C. ADAMS-RANDALL. London. Improvements in telegraphy. 

22,559. О. C. IuwiscH, London. Improved electric motor-car switch. 

. 22,360. C. ADaMs-RaNDALL. London. Improvements in multiple-contact 
telephone transmitters and the battery circuit connections 
relating thereto. | 

22,565. H. E. GAMBLE and W. М. Вічне. London. An improved method 
of suspending or attaching electric or other motors to self-pro- 
pelled vehicles. | 

22,515. ва Е. L. Овтт. London. Apparatus for effecting silent electrical 


ges. 
September 30, 1897. 
22,444. J. W. Ногзе, London. Improvements in machinery or apparatus 
for transmitting motion from electric motors to other machinery. 
October 1, 1897. 
22,521. W. S. Horry. London. Improvements in electric furnaces.* 
22,549. G. F. W. Morris. Liverpool. Improvements in single liquid 
voltaic batteries, (S. Bash, Argentine Republic.) 
October 2, 1897. 
22,610. H. J. Brown, O. R. H. ScHMIDT and A. MackKENZIR. London. A 
new or improved compound or material applicable for electrical 
or heat non-conducting or insulating purposes. 


22,618. J. TavENER. London. Apparatus for controlling electric currents 
and for actuating mechanical devices by variation of electric 
potential. 

22,627. B. M. DRAKE and J. M. GonHAM. Westminster. Improvements 
in alternating arc lamps. 

22,629. H. Epmunps. London. 
electrical conductors. 

22,633. A. WHALLEY. London. 
connecting boards, | 

22,638. La SOCIFTE Bouvier Frères. London. Improvements in plates 

| for heating by electricity. (Date applied for under Patents, &c., 
з, зы Sec. 103, March 20, 1897, being date of application in 
rance. 


SPECIFICATIONS PUBLISHED. 
Norg.—All Specifications can now be obtained at the uniform price of 


each. 
1896. 
20,513. VAUGHAN-SHERRIN. Electromoters especially applicable to motor 
carriages and other vehicles, 


. AxTRÓM. Trolley heads for electric railways. 

. FRoacATT. Grids for plates in secondary electrical batteries. 

. Timme. Electric furnace or oven. 

. WRIGHT, Electric measuring instruments. 

‚ Davy. Automatic switches for controlling electric lamps. 

. HALL and Craven. Switches for electro-motors and the like 
purposes. 

. SIEMENS Bros. AND Co. (LIMITED) and Tavron. Communicating 
electrical energy to vehicles and apparatus for that purpose. 


. омм, Electrical transmitters and indicators for indicating and 
recording niotion. 


. Morrat. Cells or boxes of electric batteries. 

‚ BATANET. Electric meters. 

- BLACKBURN and FarRaALL. Electric are lamps. 

‚ WIEDERHOLD. Electric annunciators, 

. BYNG and Вил. Electrical switches. 

‚ TABULEWITCH. Method of and apparatus for the production of 


light by means of electricity for signalling, theatrical effecta and 
similar purposes. 
1897 


Ginns. Electric rollers for therapeutical and massage purposes. 
190% tai for under International Convention, September 22, 


Improvements in 


Improvements in telephony. 


Improvements in the insulation of 


Improvements in or relating to electrical - 


1,996. 


15,268. ANDRE and SiLBERMANN, Electric mountain railways, 

17,824. Natuan. Electric alarms for cars. 

18,095. Тнк BRITISH THomson-Houston COMPANY (Limiten). (Steinmetz.) 
Method of and means for operating alternating-current motors, 

18,276. Lake (Siedentopf) Electric lamps for miners' use, 


COMPANIES' MEETINGS AND REPORTS. 


Monte Video Telephone Company (Limited). 


The annual ordinary general meeting of this Company was held yesterday 
at Winchester House, London, E.C., Mr. Herbert Ward presiding. 

The SECRETARY (Mr. E. M. Reiss) read the notice calling the meeting. 

The CHAIRMAN said: In spite of the unsettled state of Uruguay 
during the whole of the past year, culminating in open revolution, our 
Company has not suffered as much as might have been expected. In fact, 
we are able to show а substantial improvement on last year's figu The 
number of subscribers at the end of July last—the date to which the 
accounts were made up—shows an increase of 46, as compared 
with the previous year, giving an increase of about £300 on 
the total amount of subscriptions, while the working expenses at 
Monte Video shows a decrease of £1,040 ou the amount under, 
that head for the pretious year, when, it will be remembered, exceptional 
expenditure had been rendered necessary for repairing damage done by a 
cyclone of unusual severity and the installation of a new microphone. Our 
normal expenditure for working expenses were previously brought to the 
lowest point compatible with an efficient service, and I do not think we 
can look for any material decrease on the present figures in view of the 
importance of maintaining a good service. The other items on the 
debit side of the profit and loss account, with the exception of the 
last item, need по comment from me. They include a certain sum written 
off for bad debts in the previous year, which is, I may mention, a sum 
in addition to deductions made by the manager for the gross subscriptions 
of the current year for differences in other accounta considered irrecover- 
able. Tho last item—namely, the amount written off the value of the 
stock and the material—really explains itself. This stock includes а 
number of old instruments which have become obsolete, and other old 
material, the value of which naturally grows less every year in conse- 
quence of new inventions. The amount of £2,345 was written off this 
item in 1894, and the Board considered it very desirable to somewhat 
further reduce the amount figuring as an asset in the balance-sheet, so 
as to more nearly approach their realisable value. Looking again at 
the credit side of the profit and loss account, it will be noted that the 
interest earned on our securities is a little more than last year, which is 
a satisfactory feature. A still more satisfactory feature is that the value 
of those securities, at yesterday's middle prices, showed an appreciation of 
some £700 above their actual cost price, at which they stand in the balance- 
sheet. After an ample amount written off as explained to you, and after 
adding £500 to our reserve fund, we are able to distribute a dividend of 
4 per cent. to the Preference shareholders, being the same as last year, and 
to carry forward £976, making altogether a satisfactory showing for the 
12 months’ working. When once the country of Uruguay settles down 
again, and is blessed, through а judicious government, with more prosperous 
times, I am convinced our telephone business will expand and yield an 
increased revenue. Thisopinionis shared by Mr. Sanford, oneof your directors, 
who is, to the advantage of the Company, now in Monte Video, and who 
writes in very favourable terms in connection with the management and 
the admirable state of our service generally. In conclusion, I feel we 
should not omit to give our manager all the praise he deserves for main- 
taining the efficiency of our service. I will now move— 

“That the Directors’ report and accounts, as presented, for the ycar ended 
July 31, 1897, be recetved and adopted," 

Mr. E. F. POWERS seconded the resolution. | 
Mr. LOCK congratulated the Directors on the satisfactory result of th 
year's operations. He found that the gross profits for the past year were 
larger than they had been since 1891. With regard to certain securities 
in which the reserve fund was invested he thought some improvement 

might be made. 

The retiring Director, Mr. E. F. Powers, was re-elected, as were also the 
auditors, Messrs. Gérard van de Linde and Son. 

А vote of thanks to the Chairman brought the proceedings to a close. 


Warrants for the 4 per cent. dividend for the year to July 31st last on 
the Preference shares were posted yesterday. 


Eastern Extension, Australasia and China Telegraph 
Company (Limited). 


The report of the Directors of this Company for the half-year to June 
50th last, which will be submitted to the general meeting of shareholders 
on the 27th inst., states that tbe gross receipts, including Government 
subsidies, have amounted to £290,749. 2s. 2d., against £313,914. 188. 11d. 
for the corresponding half-year of 1896. Working expenses, including 
£25,839. 19s. for cost of repaira to cables and expenses of ships, absorb 
£99,425. 17s. 4d., against 287,256. 3s. Sd., leaving a balance of £191,323 
4s. 10d. From this is deducted £4,308. 10s. 8d. for income tax, £31,895 
for interest on debentures, debenture stock and contribution to sinking 
fund, and £1,605 for special donations, leaving £153,514. 14e. 2d. as net 
profit for the half-year, which, with £18,798 2s. 14. brought forward, 
shows an available balance of £172,512. 16a. 3d. Two quarterly interim 
dividends of 1} per cent. each, amounting to £62,500, have been paid for 
the half-year, leaving £109,812. 16s. 3d., of which £75,000 has been trana- 
ferred to the general reserve fund, and the balance of £34,812. 16s. 3d. 
is carried forward. 

The Government of Queensland having decided to join the other 
Australasian Governments in the guarantee arrangements entered into 
with the Company, the tariff between Queensland and Europe was reduced 
on July 1 last from 9s. 5d. to 58. 1d. per word. From the same date the 
reductions of tariff announced for China, Japan, Strait Settlement, &c., 
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were also brought into force. The contract made with the Dutch Govern- CITY NOTES. 
ment for the manufacture and laying, on account of that Government, of |  MEMORANDA.—Bank rate 3 per cent. (since Oct. 14, 1897). Price of 


two short cables in Netherlands-Indian waters, was satisfactorily completed 
during the half-year under review. 


^ 


Brazilian Submarine Telegraph Company (Limited). 


The report of the Directors of this Company for the half-year ended 
den 50, to be submitted to the general meeting on the 27th inst., is ав 
ollows :-— 


The revenue amounted to £79,133. 9s., and working expenses to £20,505. 
78. Ad. After providing £3,200 for debenture interest and sinking fund, 
and £1,481. 8s. 8d. for income tax, there remains a balance of £53,946. 
13e., to this is added the sum of £15,274. 12s. Ба. brought forward from 
Dec. 31 last, making a total of £69,221. 5s. 54. A quarterly interim 
dividend, amounting to £19,500 has been paid, and £10,000 transferred to 
reserve. The Directors now recommend the declaration of a final dividend 
of 3s. per share, making with interim dividends, a total dividend of six per 
cent. for the year, and also the payment of a bonus of 2s. per share, both 
free of income tax, which, together, will amount to £32 500, leaving a 
balance of £7,221. Бе. Ба. to be carried forward. The dividend and bonus 
will be payable on the 28th inst. 


Sa a A aD 


NEW COMPANIES, STATUTORY RETURNS, &c. 


Co 


G. R. BLOT AND COMPANY (LIMITED). —This Company was registered 
on Oct. 16, with a capital of £75,000, in £1 shares, to acquire British 
patent No. 10,169 (1894) granted to M. G. R. Blot for improvements in 
electric accumulators or secondary batteries, and also certain colonial 
patents and rights, to enter into an agreement with the said M. Blot, and 
to carry on the business of electricians, electrical and mechanical engineers, 
and manufacturers of and dealers in electric accumulators and other 
electrical apparatus. The first subscribers, with one share each, are: А. Pike, 
E. A. Deane, A. T. F. Andrews, L. Lefebvre, W. Aubanel, T. Colet, and 
Hermann H. Borel. 


DUNLOP MOTOR COMPANY (LIMIT&D).— This Company was registered 
on Oct. 16 with a capital of £25,000, in £1 shares, to carry on the business 
of motor and cycle manufacturers and dealers, motor car and carriage 
builders, electricians, electrical and mechanical engineers, &c. 


PRISM GLOBE SYNDICATE (LIMITED).—This company was registered 
on Oct. 15 with a capital of £25,000, in £5 shares, to enter into an agree- 
ment with Mr. Eadley Stanley, and to carry on the business of glass 
manufacturere, glass blowers, makers of prism globes, mechanical and 
chemical engineers, electricians, electrical engineers, suppliers of electricity, 
and manufacturers of and dealers in electrical apparatus. The firat sub- 
scribers, with one share each, are: John S. Raworth, C.E.; William 
Tatham, engineer; W. P. James Fawcus, engineer ; S. V. Clirehugh, engi- 
neer ; E. Jesse Piper, engineer ; W. M. Mordey, electrical engineer ; and 
Sydney Morse, solicitor. 

SELF-GENERATING ELECTRIC VEHICLE LIGHT SYNDICATE (LIMITED). 
—This Company was registered on Oct. 13, with a capital of £5,000, in £1 
shares, to enter into an agreement with Mr. Albert M. Armstrong, and to 
carry on the business of electrical and mechanical engineers, proprietors of 
vans, waggons, carriages and other vehicles, carriage builders, machinists, &c. 


COLUMN PRINTING TELEGRAPH SYNDICATE (LIMITED).—The annual 
return to Aug. 15 has been filed. The capital is £25,000, in £50 shares. 
289 shares have been taken up, and 100 issued as paid. The full amount 
has been called on the others, resulting in the receipt of £8,940. 


WALSALL ELECTRICAL COMPANY (LIMITED).—The annual return to 
Sept. 23 has been filed. Thecapital is £10,000, in £10 shares. 683 shares 


silver 2744. per oz. (Oct. 21).  Consols (24 per cent.) 1115—1118 for 
money, 1114}—111}% for account; 24 per cent. 1043—1051 (Oct. 21). 
Stock Exchange Settling Days ; Consols, Nov. 4: Stocks and Shares Con- 
tinuation Days, Oct. 26 and Nov. 9; Ticket Days, Oct. 27 and Nov. 10; 
Pay Days, Oct. 28 and Nov. 11; Mining Share Carry-over Days, Oct. 25. 
and Nov. 8. | 

ACCUMULATOREN-PABRIK AKTIENGESELLSCHAFT.—This Company 
have declared a dividend of 10 per cent. for the year ended June 30. The 
Directors' report states that the value of the business done during the 
year at the three factories (Hagen, Vienna and Budapest) amounted to 
5,598,500 marks (£279,925) against 4,556,500 marks in 1895.6. "The net 
profit amounted to 686,495:51 marks (about £34,525). А considerable 
extension of the Company’s business took place during the year, a large 
number of buffer” batteries for power stations, and especially for trac- 
tion purposes, having been supplied. During the year the capital of the 
Company was increased from 4,500,000 to 5,000,000 marks (£225,000 to 
£250,000) in order to provide money for the development of the Russian 
branch, and for the equipment of the Hagen electric tramways. The 
offices of the Company have been removed to Berlin. The annual general 
meeting will be held on Friday next. 

CALLENDER’S CABLE AND CONSTRUCTION COMPANY (LIMITED).— 
The Directors of this Company have declared an interim dividend of 4s. per 
share, being at the rate of 8 per cent. per annum, payabie on and after Nov. 1. 


CHELSEA ELECTRICITY SUPPLY COMPANY (LIMITED).—During the 
week this Company have invited applications for 8,000 ordinary ehares 
(balance of 34,000 £5 shares) at a premium of £4. 10s. per share, payable 
10s. on application, £3 on allotment and £6 on Jan. 1 next. The autho- 
rised share capital of the Company is £200,500, divided into 34,000 
Ordinary, and 6,000 Six per Cent. Preference shares of £5 each, and 500 
£1 Founders’ shares, the latter being entitled to one-third of the surplus 
profits after 6 per cent. has been paid on the Ordinary shares. All the 
Preference and Founders’ shares, and 26,000 Ordinary shares have been 
issued. There is also a Debenture debt of £60,000 bearing interest at 43 

cent. Dividends of 5 per cent. per annum on the Ordinary shares have 
Peen regularly paid since 1895. Over 18,000 8-c.p. lamps have been con- 
nected to the Company's mains during the past 12 months. The addi- 
tional capital is required for plant and buildings necessary to meet the 
continually increasing demand for current in the district covered by the 
Company’s Provisional Order. The lists were to have closed yesterday 
(Thursday), at 4 p.m., but we learn that as the issue was much over- 
subscribed they were closed at 2 p.m. 

CITY OF BIRMINGHAM TRAMWAYS COMPANY (LIMITED)—4A second 
interim dividend of 5 per cent. per annum on the Preference and Ordinary 
shares of the Company for the half-year ended the 15th inst. has béen 
declared. 


ORIENTAL TELEPHONE AND ELECTRIC COMPANY (LIMITED.).—The 
Directors of this Company have declared an interim dividend of 4d. per 
share free of income-tax. Warraats will be posted on the 30th inst. 

ROLLER-BEARINGS COMPANY (LIMITED).—The ordinary general meet- 
ing of this Company will be held at the Westminster Palace Hotel on the 
28th inst. at 12.50 p.m. 

STOCK EXCHANGE NOTICE.—The Stock Exchange Committee have 
ordered 100,000 Vendors’ shares (1 to 100,000) of the Castner-Kellner 
Alkali Company (Limited) to be quoted in the Official List. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company’s traffic receipts for the week ended Oct. 15 (after deducting 
17 per cent. of the groas receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,720, — 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).— 
The estimated amount of the traffic receipts of this Company for the half- 
month ended Oct. 15 ів £1,691, against £1,913 in the corresponding period 
of 1896. 

ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


have been taken up, and 200 have been issued as fully paid. The full | | AGGBEGATE— 
amount has been called and peid on the remainder. Line. Week mount. 8 Or to date: 
WEST AUSTRALIAN TRUNK POWER AND LIGHIING COMPANY Had „e ecke amount. | or рес, 
(LIMITED).—As this Company did not go to allotment, and never did any Cad Po аы ~e z` 
business, the name is to be struck off the register. — 1897 5 т E 4 
Birmingham Tramways. |Oct. 16 3,644 | +432 |... н in 
WESTERN COUNTIES ELECTRIC LIGHT AND POWER SYNDICATE | Bristol Trams & Carriage „„ 15 2,643 | +435 | 15 40,845 + 4,755 
(LIMITED).—The annual return to Aug. 6 has been filed. "The capital is City & South London Ry. 17; 960 — 52 16| 14,550 |— 142 
£25,000, divided into 580 Ordinary and 120 Deferred shares of £50 each. | Dover Tramways ......... p ivi is iss Pe T 
85 of the former and all the latter have been taken up, and the Deferred | Dublin United (Southern)! „ 15 475 |— 4 15| 11,298 Ж 758 
have been issued as fully paid. The full amount has been called and paid Liverpool Overhead Ry. „ 17 1,296 ' +215 16 | 23,390 | + 2,992 
on the Ordinary shares. Sheffield Tramways ...... „ 17| 1,005 | +149 |. ... и и 
ELECTRICAL COMPANIES’ SHARE LIST. 
соч „ | BRE wears Paion | Wednesday, v Bonne Wate 
"Oct. 18. Oct 20 | vrgppgp. | 110890 DUB. | FERpTRd Ост. 16. 
ELECTRIC RAILWAYS ann TRAMWAYS. £ в. d. Highest | Lowest 
£19,12 6| £10 8/0 | Central London —— Á—— ОАА i 10 9 10} 217 2 | Janeand December 10 10 
148, 106 10 1/3 Do. (CG pad Н! d 3 8 00 " ; 513 5} 
{ Stock 2 City and South London Railway Con. Ordy., ==.. 69 71 6) 71 21210 | January and July = 10g 74 
8 419 £10 b БУ P Freferenos 2 1 153 161 163 8 4 6 ” ” = = 
£ 85,101 | Stock Do. 4% P Dobent urs 188 140 188 140 217 8 | May and November " 2: 
64,000 10 7/81 | Waterloo and City Ordinary ....... „ 1 18 1 131 9 5 8 June and December 18 123 
87,500 10 v Overhead Raflway Ordinary .. ul 113 11 118 211 7 | February & August Y. = 
136,00 0| Stock 4 Do. Deben е оос свое ев ео «о ео чә бә 110 118 110 118 811 6 January and July . - - 
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PREVIOUS Price RATE PER BUSINESS рони 
Present | AMOUNT) LAST N WEEK'S PRICE | Wednesday, | CENT. IVID DURING 
AwOUNT| „ОР | DIVI NAME. 13. Got. 20. Y bb. DEAD Dux. 


| А Highest | Lowest 
£923,960} Stock 14/0 | Anglo-American TELEORAPR ч „ а ИЙ. M 61 58 60 412 0 | Feb., May, Aug., Nov. * 1% 
£8,038,020 Stock 23,0 le Preferred.. —— — 1-1. єз — Xd! 106 17 104} 1064 5 5 3 " " 1063 05 
23,038,020 Stock 5/0 Do. Deferred „„ зз == I „ „ „% „„ „„ „ | 13 184 121 18$ Lg hend > 134 117 
4 87,400 4100 4%  |"African Direct Telegraph (Red "n ше, . * 3 16 11 | January and July — 5 e 
000 — Amazon Те!едтарһ............... TITE — .. — T ^ 
130000| 10 | 8 тороор db M 16 16} | 4 410 | Маг. June, Oct., Dee.“ l9; | 1 
£75,000 100 5 * ро. 5 per Cent. Debs. (2nd Series, 1906) .... 114 118 114 18 4 510 | June and December жы Р 
19,000,000} $100 7% | Commercial Cable Capital Stock ..—..... acum) MB "8 178 183 | 4 7 5 Jan., Apr., July, Oct. 155 106 
£833,686 | Stock 47 о. 4 per Cent. Debenture Stock ......... 106 107 105 107 3 14 9 " " 06} 
16,000 10 | 8/0 | Cuba Submarine ri as sales cos 8h 9 9 8 8 5 | February and August] Од % 
6,000 10 10% Do. Preference 10 per Cent 18} 193 18) 19 527 " a 188 е 
12,981 5 2/0 | Direct Spanish (fully paid) ............—. rM 4 5 4 5 4 811 | April and October — e 
6,000 b 10 Do. 10 per Cent. Cumulative Preference 10 10 11 41210 " " - e 
£80,000 £50 ч Do. 43 per Cent. Debentures a.s ms =e aa +. ~=- | 1037 1067 108% 106% 4 411 | January and July . T "T 
60,710 £20 Direct United States Cable, 18777 — —..xd| 10 1 10} 512 8 | Jan., Apr., July, Oct. 103 7 
000] dio | к | емет... —...............—=-——ошх 102 17} 10 174 |8154 n п Mie 
70,000 £10 6 Do. ò per Cent. Cumulative Preference ..xd 18 19 18 19 8358 " " 189 - 
£1,802,615| Stock 4% |* ро. 4 per Cent. Mort. Debenture Stock (red.)) 181 134 181 134 3 0 7 | May and November - 
489,500 #100 5% |". Do. 5 per Cent. Debentures, 1899... m m... = -~ 10 10 101 104 414 9 | February & August :: T 
250,000 10 2 Eastern Extension ce nem mese xd| 1714 181 18 18} 317 9 | Jan., Apr., July, Oct. | 15i i 
000 Stock 4 Do. 4 рег Cent. Debenture Stock .......... 129 182 123 132 8.1 Oy | & August . - 
£125,700 | 4100 5 * ро. бр, с. (Austin. Gov. Sub.) Debs. 1900 ..| 100 104 100 — 1014 417 4 | January and July .. " = 
£120,300 100 5 *Eastern and S. African 5 p. Cent. Mor.Deb.,1900 ..| 100 104 100 — 104 417 4 " " 108 4. 
,000 100 4% |е Do. 4% Mo Debentures,1909 ..........| 103 108 103 106 815 8 | February & August 054 “ 
‚000 25 | 4% |* Do. 4% Mauritius Sub. Debs. (red.) . .. 108% 111% 109% 112% | 818 9 | May and November | 109) 5 
180,227 10 6 Globe Telegraph and Trust ———ä—U— JIBREE 1 1 12 113 3 15 0 Jan., Apr., July, Oct. 17 11 
180,042 10 6 Do. брег Cent. Preference mess.. 16} 174 174 17 8 87 T T 20 1 
150,000 10 b Great Northern of Copenbagen ............ — +s. 2 274 26h 27 813 1 | January, April, July бе 
4160,000 100 5% |" ро 5 per Cent. Debs., 1883 Issue Series B. 102 105 102 105 415 3 | March & September |. ~ a 
17,000 87/6 | Indo- C 54 57 51 57 4 7 9 | May and November 581 L 
£100,000 100 6%  |'Loudon Platino-Brazilian 6 per Cent. Debs., 1904.1 107 110 107 110 5 9 7 | March & September án » 
£100,000 100 4% | Pacific & European Tel. 4% Guar. Debs (red) 1942 107 110 107 110 818 5 June and December G = 
11,839 8 r ... n оао 7 8 7 8 5 0 0 | April and October ü * 
8,381 |8100 Cert. 10/0 Submarine Cables Trust!!! 138 143 135 140 45 9 " Т 1 Ж 
15,609 10 6/0 | West African Telegraph ......... . E 6 5 6 0 0 Є 108 - 
£213,400 100 5% |+ Do. 5 per Cent. Debentures (red.) 103 106 103 106 414 4 | March & September e 
,000 10 2/0 West Coast of America "Co ^ + "UB o "o9 "UR 4 те —— те =» 1} 1} за "- т i 
£150,000 100 4% » Do. 4 per Cent. Debentures .. e . 105 107 105 107 316 6 | June and December .. es 
88,821 | 10 | -/6 West India and Panama ......— — — ш... + d 4 1 = May and November | | = 
84,568 10 6/0 6 per Cent Ist Preferencde = =.. = 91 10} 93 10} 6 0 " " re 
4,669 10 6/0 Do. брег Cent. 2nd Preference e.s sa =a se.. 7 84 7 8 710 0 T ji = — 
£80,000 100 5% |" Шо. 5 per Cent. Debentures, 1917 me =.. 100 109 107 110 412 2 | January and July .. 10 Т 
64,256 15 8 Western and Brazilian 2 a 10 10} 93 10] 218 7 |May and November 7 % 7 
88,129 Ц. 8/0 | Do. б per Cent. Preferred Ordinary —....- 7 8 74 8 815 2 " " s 
83,129 1/6 Do. Deferred Ordinary ............. жену 2 3} 21 3} M т Т 0] 1 
£882,280 - 19/4 Do. 4 per Cent. Debenture Stock 105 108 106 109 314 1 | June and December 1 
$1,163,000 | $1,000 7 *Western Union 77; 1st Mort. (Building) Bonds 1902 106 110 106 119 6 9 8 | Feb.,May,Aug., Nov. e ec 
10,100 #100 6 * Do. брег Cent. Sterling Bonds (red.). 100 105 160 105 5 14 3 | March & September — < 
44,000 £5 4/0 leph c er x 81 3} } 1 8 | August 
, СМИ Telephone (fully pad) j 8 8 5 6 ugust ............ 9 - 
224,850 E Ay Consolidated Telephone Const. & Maintenance .. Ye 10 ; е July '............ va = 
28,000 5 4/0 | Monte Video Telephone 6 per Cent. Preference 2 24 2 24 8 о 0 | October.-..-.... ГР E 
484,597 5 M EU уеге ые EIU ON ai iu e 08 64 683 05 410 7 | February & August А 
15,000 10 €/0 Do. 6 per Cent. Cumulative ist Prei. 15 17 15 17 310 7 " " ist = 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. (fully pald) .. 15 17 15 17 810 7 " " 6 rm 
210,00) 5 2/6 ро. 5% Non-Cumulative 3rd Pref. (fallypaid) 6 6} 6 6 81611 » " THU 
1,829,471 | Stock ak * Do. Debenture Stock, 34% (red.) .. al 105 110 105 110 3 8 9 | June and December з 
171,504 1 0 ey с сс bes та мыз bs cn nahn ob nt es coitus chad. ? H N 11 4 2 4 | April and October. v. ” 
000 5 9/0 | United River Plat 3 4} 83 n $19. 8. | 30g" ТЕРРОР * = 
_ £146,788 | Stock 54 |* ро. Брег Cent. Debenture Stock (red.) 102 107 102 107 414 4 | Jane and December m = 
ELECTRICITY SUPPLY COMPANIES. > 
£150,000 5 44% | Birmingham Electric Supply (fully paid) > 12 12 Maren. ра E 
£50,000 о. (New Issue) £3, 10s. paid............ 11 Не . 273 25 
50,000 £10 14/0 | City of London Electric Lightin (fully paid) .... 25 20 95 2б 21810 | February & August 178 UA 
40, 10 . 6% Cumulative Pref. (fully paid)..—.. 17 18 17 18 8 6 8 | January and July - T 
4100,00 | Btock | 52 |= ро, 5% Debenture Stock (red.). 2I. 131 186 131 135 814 з | Juneand December i2; 13 
80,000 b 3/0 | Charing Cross & Strand Electricity Supply Corp. .. 12 13 12 13 2 0 0 | February & August 675 | 
20,000 5 2/3 Do. 43 per Cent. Preference ..............— 6 64 6 6} 3 6 8 „ al ы А 
67,500 £100 5% |* Do. брег Cent. Debentures (red.) .......... - & January and July — it 10} 
£26,000 5 2,6 | Chelsea Electricity Supply Ordinary ........ "dd 10] 102 10 10} з 9 0 March. a ^ 
£60,000 Stock 44% |* Do. 44% Debenture Stock (red.) n 110 113 819 8 | June and December i3 1 
£30,000 £10 Аб County of London & Brush Prov. Ord. (fully paid) 121 131 121 133 vs +s 15 154 
20,000 £10 6/0 Do. 6% Cumulative Preference 154 16 15] 15} 316 2 | March & September dd ы 
10,000 &5 House-to-House Electric Lighting Supply Ord. .. 9 94 9 9! FE — 11 1014 
10,000 25 7 Do. 7 per Cent. Preferene ss 101 111 10} 111 3 2 1 | March & September " 
111,000 £5 London Electric Supply Ordinary .............. - 2 21 21 EX ee >p = 
48,050 £5 Do, JPréferehoB mesoo ( ead ET ED 48 44 48 4i 2 .. 18} E 
49,900 10 5/0 | Metropolitan Electric Supply Ordinary ..,....xd 18 19 174 184 219 6 | April and October.. 1712 2 
12,500 10 3/8 Do. issued at 2 prem. (fully paid 17 18 17 18 = Т Т | 12? 12H 
£220,000 Btock 437 Do. 447 Deb. Stock First Mortgage 119 123 119 123 813 6 | June and December 15} 153 
6,459 10 8/0 | Notting Hill Electric Ordinary ............—..— 15 16 15 16 210 0 | March ..—......— | 
@75,000 | 1 * D eee macro. DOSE 1j 18 iy TA — | 4 2 
£125,000 | Stock ‚ә River Plate Elec. Lt. Tr et'n, Lt1.,5 / ist Mor. Deb. 93 95 93 93 * d 
150,000 | 8100 ЭБ toyal Electric Company of Montreal Shares 148 15) 148 150 T 104 a 
154,000 | 100 49% |+ Do. 44% ist Mort. Debs, ....... ........ .| 103 105 103 105 4 5 9 | April and October 4 E= 
19,980 | 5 3,0 | St. James and Pall Mall Electric Ordinary ...... 16 17 18 17 8 т 8 | February & August че m 
20,000 | 5 8/6 Do. 7 per Cent. Preference ................ 9 104 Si 10) 8 6 8 " " ^s 
£50,000 Stock 4% ( ро. 4 рег Cent. Debenture stock (rell... 103 106 103 106 316 0 June and December 154 14 
67,900 | 5 4/0 | Westminster Electric Supply (fully paid) 14) 153 14) 153 3 4 0 | March & September | 
m ELECTRIC MANUFACTURING, &o., COMPANIES. 
90,000 £3 1/6 Brush Electrical Engineering.. nets ss 1 1} 4. HI ы - | 1j, li 
90,000 | 2 2/0 Do. 6 per Cent. Pref. Non-Cumulative ...... 11 24 14 24 .. — 23, ui 
£125,000 Stock 44% Do. 4 per Cent. Perpetual Debenture Stock| 103 107 105 109 4 2 | February & August | — & 
£50,000 Stock 144 |* Do. 2nd Debenture Stock (КӨП. | aa eines packs 90 100 98 102 4 9 7 | June and December 931 99 
10,000 £10 $ British Aluminium Ordinary .................... - - - as = 
20,000 10 xi Do. 77 Cumulative Preference ............ E — — = - 
20,060 £5 6/0 Callender's Cable Construction, Limited, Shares .. 8 1 8 З 15 June and December T os 
£00,000 | Stock 44 Do. 457 Mort. Deb. Stock.. 103 113 108 113 4 0 6 " » .. e 
200,000 1 và Castner-Kellner Alkali Co. (16s. paid) Titi: 14 1} 14 13 — — .. — 
28,180 5 8/0 | Crompton and Co., 7 per Cent. Cumulative Pref. 14 2 li 2 — — os - 
£52,850 100 57% Do. 6% First Mortgage Debentures (red.) 89 91 89 94 5 6 5 | January and July .. - - 
99,261 5 1/9? | Edison and Swan United (“A“ Shares) (€3 paid). 21 21 2 21 5 8 8 | February & August os; - 
17,139 5 2/91 DG. NRE h ²˙ mcc ˙ꝛkt Бы; 4 5 4 6 5 6 0 " " e E 
£200,000 Btock 4 Do. 4% Debenture Stock (red.)....... РА 101 103 101 103 317 8 June aud December га ЗА 
110,000 2 1/1] Electric Construction Co. (Limited) .. — 2 24 2 $ | 4 13 4 February & August 2% 
16,313 2 7% Do. 7 per Cent. Cumulative Pre... 3 81 33 88 4 3 4 August га деве 84^, 
91,186 1 10/0 Elmore's Patent Copper Depositing m m.. ........ i 8 -. .. — — 
10,000 10 6/0 Henley's Telegraph Works Ordinary .......— A 19 20 19 20 5 0 0 February & August ёд - 
8,000 10 7/0 Do. 7 per Cent, Preference bains 181 193 18} 103 312 0 " T t - 
£50,000 Stock | 447 Do. 44% Mortgage Debentare Stock (red.) .. 110 115 110 115 | 81810 2» " А — 
50,000 #10 6/0 India Rubber, Gutta Percha, &c., Works ...... 213 223 214 22) 4 811 » " А T 
800,000 100 4% 4% First Mortgage Debentures (red.)... 103 107 103 107 814 9 Maron & Sentember: os - 
87,850 12 12 Telegraph Construction and Maintenance 36 39 86 3) 412 4 March and July.... 88 364 
£150,000 100 5 * . Б per Cent. Bonds (red.} 1899 102 105 102 105 415 8 January and July - — 
£22,500 | 45 8/6 Willans and Robinson Ordinary .,........_..ха 8} 83 8} 8 4 0 0 April and October ee - 
£12,500 | &5 8/0 Do. 6% Cumulative Preference o uim ss | 7 74 7 7 817 Б * б 7 - 
£100,000 | Stock 36/7 Do. 44% First Mort. Debs. ...... ITITI 100 108 106 108 4 4 1 | Mayand Novem > " 


= ber 
* In calculating the yteld on this security, allowance has been made for accrued intere t, but not for redemptio 
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USE THE 


“ROBERTSON” 


ENGLISH-MADE INCANDESCENT LAMP, 


IT IS ABSOLUTELY THE 


BEST and CHEAPEST LAMP in the 
Market, 


EVERY LAMP CAREFULLY AND SEPARATELY TESTED 
AND ACCURATELY MARKED. 


Half Size. A Stock of 300,000 Lamps always on hand. 


THE GENERAL 


HEAD OFFICES AND SHOWROOMS: 


69, 71 and 88, Queen Victoria Street, 
London, E.C. 
a = s Billitor Street 


‘UNITEB ASBESTOS С: "=: 


N FINE ASBESTOS PAPER, for Dynamos, &c, 11 
PIONEERS ASBESTOS TUBES and CEMENT, for Electric All 00008 are made at our Works, 


OF THE i near London, and are of the 
ASBESTOS TRADE. ess ros FIREPROOF PAINT, for protecting best possible desoription. | 


woodwork, hs for leads, & — — 
The ONLY COMPANY in девето MILEBOARD STRIPS, for ditto Specify “SALAMANDER” Brand. 


wm, CheWORLD owning FINE ASBESTOS THREAD, for covering wires. Depots: NEWCASTLE-ON- TYNE, Quay Side; 
= Jee MANCHESTER, 34, Deansgate; LIVERPOOL, 
IT » & working Asbestos ASBESTOS COVERED WIRES. 


ИЙ 


— 


Haif-Size. 


ELECTRIC 60., Lr. 


WORKS : 
Peel Works, Adelphi, SALFORD. 


Brook Green Works, Hammersmith, 
LONDON. 


E DOCK HOUSE, 


d Ma PATENT SALAMANDER LUBRICANT, for Bundingu. LES PTOL, Pro vident 
—— DI N Mines in both Dynamos, &c. CARDIFF, 185, Bute Street. HULL, Queen’s 
«У ITALY & CANADA PACKING, NON-CONDUCTING COVERING Dock. ВТ. PETERSBURG, Gostinoe Dvor (In. 


for Boilers, &c. terior) No. 51; ANTWERP, Rue Montevideo. 


The UNITED ASBESTOS PATENT “SALAMANDER” DECORATIONS. 


Nowell Application of Asbestos in Embossed Mall Decorations. 
DESIGNS BY LEADING ARTISTS. CAPABLE OF INFINITE VARIETY OF Prices and Particulars on application 
DEC 


to 
CORATIVE TREATMENT, FIREPROOF. | WEST END DEPOT—158 & 160, CHARING OSS ROAD, LONDON, W.C. 


F. WIGGINS & SONS, 10, TOWER HILL, E. 


Telephone No. 3248 Avenue 102 & 103, MINORIES, LONDON, E.C, 
Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


y ADOPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, 

BEDFORD, PRESTON, CHELMSFORD, BRADFORD, PORTS- 
MOUTH, MANCHESTER, EASTBOURNE, STAFFORD, 
ST. PANCRAS, WAKEFIELD, KILLARNEY, etc., etc., 
And by the LONDON SUPPLY COMPANIES. 


AUS TYPES, AND SIZES KEPT IN STOCK. 


- THE = РАТЕНТ 


z= Fon: UNDERGROUND ELECTRIC. MAINS. = 
DOULTON & С0., Lambeth, LONDON, S. E. 


LAMBETH, LONDON, 8.Е, МЕНИ: jets Sra St. 
WORKS: EOWEEY REGIS, STAFFS. DEPOTS: PIVERPOOL .. Scho St. 
SMETHWICK, nr BIRMINGHAM. MANCHESTER ..Deansgate. 
ST. HELEN’S, LANCS. GLASGOW ....Bothwell St. 
BURSLEM. PAISLEY, N.B. PARIS, PARIS... „Кие de Paradis. 


— 


* 
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CLASSIFIED TRADES’ INDEX to ADVERTISERS 
in THE ELECTRICIAN.” 


The following forms a List of the Leading Firms in the Eleotrioal and Enginooring Trades, 
from whom all desoriptions of Eleotrioal and Engineering Plant, Apparatus, instru- 


ments, and Aocessoriee oan be obtained. 


Advertisers are entitled to entries in this List of charge according to the size of their Advertisement. Additional entries are made аба low charge 
particulars of which will be forwarded 1 to “ The Publisher.” Bold Type entries or additional matter can be arranged fot with 


the Publisher. 


AGENTS (Electrical). 

Dennis (W. F.) and Co, 28, Billiter-street, London, Е.С... .... a= wees 
Agents for Messrs. Felten & Guilleaume. 

Drake and Gorham, 66, Viotoria-street, London, S. WMW 7 
Sole Agents for the Jandus Arc Lamp. 

Levi (J.) & Co., 97, Hatton-garden, London, Е.О. .~.....—.— 4 2 
Agents for Jules Richard, Paris. 

Venner and Sillar, 10, Delahay-street, Westminster, London, S. WWW. — 8 
Agents for Chamberlain and Hookham and for Na'der and Hilton. 

Wilhelm and Co., 11 & 12, Westmorland-bldgs, Aldersgate-st., London, E.O. 8 


PAGE 
1 


Agents for Hard” Incandescent Lamps, aud Weinert ” Arc Lamps 
ACCUMULATORS. (See also BATTERIES). 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S.W... — 11 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-etreet, London, E.O.. and Branches ................. * — == 


Electrical Power Stor. Co., 4, Great Winchester-st., Lond., E. C., & Millwall, E. 88 

Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W.; & Woolwich, Kent. 6 
ALTERNATORS. 

Brush Electrical Engineering Co., 49, Queen Victoria-st., London, E. C. 81 

Crompton & Co., Mansion House-bnildings, London, E.C., and Chelmsford, 12, 22 

Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Saactu ry, 


S. W. Works: Erith, Kent ERU ˙ . A 79Р: 
Edison and Swan United Electric Light Company, Ediswan- buildings, 36-37 
Queen-street, London, E.C., and Branches ... = 


Electric Construction Co., Wolverhampton; and Dashwood House, Old 
Broad-st., London, Е.О. ........ e thee edit аёо өы «s aed pu 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C., & Salford 93 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charltor, Kent 
Siemens Bros. & Co.,12,QueenAnne’s-gate,London, S. W.; & Woolwich, Kent. 6 


AMMETERS, 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-37, 
Queen-street, London, E.C., and Branches e$» vs — 


Electric Construction Company, Wolverhampton; and Dashwood House, Old 
Broad-strect, London, В.О. 1.5... онан e. 5 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.C., & Salford 28 


Johnson & Phillips, 14, Union-ct., Old Broad-st.,London ; & Charlton, Kent.. 1, 7- 

Nalder Bros. and Co.,16, Red Lion-street, Clerkenwell,London, E.C. ........ 18 

Paul, R. W., 44, Hatton Garden; and Saffron Hill, London, E. CCG. 13 

Pitkin, J., 56, Red Lion-street, Clerkenwell, London, Е.С. .................. 20 

Richard, Jules, Paris.—Agents: Levi (J.) & Co., 97, Hatton-garden, 
London, E.C. 


Siemens Bros. & Go., 12, Queen A nne’s-gate, London, S. W. ;& Woolwich, Kent 6 
ANTI-FOULING COMPOSITIONS. 
Indestructible Paint Company, 27, Cannon-street, London, R. O0. 83 
Kirkaldy, (J.) and Sons, East London Works, Garford-street,London, E. 83 
. ARMATURE STAMPINGS. 
Gl be Electrical Co., White Post-lane, Victoria-park, London, N. E. - 14 
ASBESTOS. 
United Asbestos Company, Dock House, Billiter-street, London, E. O. 23 
AUCTIONEERS AND VALUERS (Mechanical) —Wheatley Kirk, Price, 
and Goulty, 49 Queen Victoria-street, London, K. C., and Manchester ...... 19 
. BATTERIES. І 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S.W....... 11 
Edison and Swan United Electric Light Company, Edigswan-buildings, 86-37, 
Queen-street, London, E. C., and Branches oo 
Electrical Power Stor. Co., 4, Great Winchester-st., Lond., Е.С. ; & Millwall, Е, 88 
General Electric Co,, 69, 71 & 88, Queen Victoria-st.,London,E.C.; & Salford 23 
Johnson and Phillips,14, Union-ct. , Old Broad-st.,London; & Charlton, Kent.. 1, 7 
6 
8 
8 


| Siemens Bros. & Co., 12, Queen Anne's-gate, London, S. W., & Woolwich, Kent. 
BATTERY JARS. | i 


Stiff and Sons, London Potteries, Lambeth, London, 8.Е. as = ~ => = = ~ ow 
BELTING. 


Willcox (W. H.) and Oo., 84-86, Southwark-street London, 8. EZ... 


BOILERS. PAGE 
Clayton & Shuttleworth, Lincoln; and 96, Queen Victoria-st., London, RE. O. 13 
Davey, Paxman & Co., Colchester; and 78, Queen Victoria-st., London, Б.О. 22 
Easton, Anderson & Gooldon, Broad Sanctuary Chambers, Broad Sanctuary, 

8.W. Works: Erith, Kent ee „ 66 „„ %%„%„%%%%%„ „% „% „ оороо оо „ „% „ %% „ ee ee „ „66 „660% е оеоооео 
Robey & Co., Globe Works, Lincolu; and 97, Queen Victoria-street, E. C. 4 
Weeks (J.) aud Co., Chelsea, London, S. W 

CABLE COVERING MACHINERY, 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Charlton, Kent. . 1, 7 

CABLE SUPPLIES. 

British Insulated Wire Co., Preston e€606090000909029902000090 =©=оаезеезовеоеее»о»=еФ 88 
Callender's Cable and Construction Oo., 90, Cannon-street, London, E. C.; 
and Erith Marshes, Kent 77. err err eT Aq PER ree 
Edison and Swan United Electric Light Oompany, Ediswan-buildings, 83-37, 
Queen-street, London, E. O., and Branches ..................... rnnt 
Felten and Guilleaume—Sole Agents: W. F. Dennis & Co., 28. Bllliter- t., K. C. 
Fowler Waring Cablee Co., 10, Fenchurch-st., London. E. C.: & N. Woolwich 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Salford. 
Glover (W. T.) & Co., Salford, Manchester; and 89 Victoria- at., London, S. W. 
Henley's (W. T.) Tel. Works Co., 27. Martin's-lane, Lond., E. C. ; and N. Woolwich 
Johnson and Phillips, 14, Union- et., Old Broad-st., London; & Charlton, Kent.. 1, 
London Electric Wire Co., Playhouse-yard, Golden-lane, London, E.C...... : 
Siemens Bros. and Co., 12, Queen Anne'aGate, London; and Woolwich, Kent 
Booiété d'Exploitation des Cables Electriques, Cortaillod, Switzerland ...... 
Telegraph Maaufacturing Co., Holsby, near Warrington; and 11, Queen 
Victoria-street,London,£.C. ; and Liverpool.. 

OARBONS. 

Brockie-Pell Are Lamp, 97, Queen Victoria-street, London, E. CO.. 
Brush Eieotrica] Engineering Vo, 49,Queen Victoria-street, London, B. O. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 

Queen-street, London, E. C., and Branches — 
General Eleotrio Co., 69, 71 & 8, Quoen Victoria-st.,London, E. C.; & Salford.. 28 
Johnson and Phillips, 14, Union-ct., Old Broad-st. London; & Charlton, Kent.. 1, 7 
Scholzig (Oscar), Dashwood House, London, Е.С.  ........... . a. E 
к: Bros, and Co., 12, Queen Anne's-gate, London; and Woolwich, Kent 6 

CAS e 

Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branchesssss — 
General Electric Co., 69, 71 & 88, Queen Victorin-st., London, E. C.; &Salford.. 23 
Harris (J. F. and G.), 58-60, Wilsua-street, Finsbury, London, . CO. 7 
McGaw and Co., Tork- road, Lambeth, London, 8. WMW. 2 13 

OEMENT.—House's Electric Cement Company, Liverpool ..... КАРТУ 3 

CHEMICALS. 

Boor(G.)and Co., 1 and 2, Artillery-lane Bishopsgate-street Without, E.0, 10 

CONDUITS. 

Callender's Cable & Construction Co., Ltd., 90, Cannon-street, London, E. C.; 

and Erith Marshes, eꝛe nnn 10 
Orompton & Vo. , Mansion House-duildings, London, . C.; and Unelmsford 12, 22 
Doulton and Co., Lambeth, London, 8. U.. . . 23 
Fowler-Waring Cables Co., 10, Fenchurch-street, London, E. C.; & N. Woolwich 
General Electric Co., 69,71 & 83, Queen Victoria-st., London, E. C.; & Salford. 23 
Johnson & Phillips, 14, Union-ot., Old Broad-at., London; 4 Chariton, Kent.. 1,7 
Stiff (J.) and Sons, London Pottery, Lambeth, London, 8. J. 8 

CONDENSING PLANT, Г 
Allen (W. H.), Son and Co., Bedford; and 19, Great George-st., London, 8. W. 17 
Belliss (G. E.) & Co., Ledsam-st. Works, Birmingham ; and 9, Victoria-st., 
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London, 8. W.... CCC re РЕНИ PON 18 
Easton, Anderson & Goolden, Broad Sauctuary-chambers, Broad Sanctuary, 
S.W. Works: Erith, M..; ken Bia We eS ]) moe 88 
OUT-OUTS. 


Dorman and Smith, Manchester; and 94, Charing Cross-roa 1, London, W. C. 85 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street, London, E.C., and Branches 
General Electric Co., 69, 71 & 88,QueenVictoria-st.. London, H. O.; & Salford.. 23 
Lundberg, A. P., Bradbury-street, Kingsland, London, ................„ 3 


ADDRESSES. 


JULIUS SAX & 00., Ltd., Electrical Engineers and 
ELECTRIC LIGHT CONTRACTORS, EAGLE WORKS, COLD. 
HARBOUR LANE, CAMBERWELL, S. E. 

Established 1850. 


Speoialities— Eleotrio Belle, Burglar » Fire Alarms, Watchmen's 
Clocks and Fire Indicators combined, Water Gauges, Billiard Markers, 
Electrio Vanee, Lightning Conductors, Speaking Tubes, Gas Lighters, 
то оеш and Telegraph Instruments, Electrical Torpedo 

pperatus. 

Automatic Call Bells for Fire Stations, &c., fixed at all Stations under the 

control of the Metropolitan Board of Works. 

Cell Calls for Police Stations, Prisons, &o., as devised for and adopted by 
Н.М. Home Office. Contractors to Н.М. Post Office and War Office. 
Eleotrio Lighting—Domestio and Publio. Estimates Free on Application. 

Eight Prize Medals awarded. 
Telephone No, 3848. Telegraphic Address: Saw London." 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Electric Light Engineers and Contraotors, 
Manufacturers and Suppliers of every requisite for Aro or Incan- 
descent Lighting, 1 Lampe, Switches, Electroliers, Brackets, 
&o. Specialities 1 Баеп for Eleotrio Lighting, Venetian 


à Tem ighti воа] 
short notice, Estimates free. Telephone Саца N ix 


THE INDIAN AND EASTERN ENGINEER. 


AN ILLUSTRATED WEEKLY JOURNAL 
ENGINEERS IN INDIA AND THE EAST. 


The “INDIAN AND EASTERN ENGINEER” contains the latest and most 
authentic information on all subjects connected with Engineering enterprise in 
India and the East. 

Correspondence invited on any subject which may be of interest to the profession. 


RATE OF SUBSCRIPTION (payable in advance, including a copy of 
the INDIAN AND EASTERN ENGINEER'S DIARY, and postage: 


INDIAN RATE, Yearly ... Rs.20 | ENGLISH RATE, Yearly ... 40s 
Published at 137, Canning 86. CALCUTTA. 
LONDON OFFIGE : 28, Victoria Street, Westminster, S.W. 


INDIGESTION, WIND, BILE, NAUSBA 
(= DYSPEPSIA + DEPRESSION - APPETITE x LASSITUDE). 


HALLOW EEN. 


A PURE AND HARMLESS CORDIAL, AND 'A SPLENDID PICK-ME-UP 
А BOON TO JADED WORKERS AND THINKERS. 


Of all Chemists, in Bottles, 1s, 14d., 28. 9d., aud 4s, 6d. ; or of the 


DYSPEPSIA CURE CO., 18, Eldan St., FLASBURY,.£.C. 
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TME 

we AUTOMATIC 
STANDARD SCREW 
COMPANY 

МА L'FAX _ 


If You Want to Buy, Hire or Sell 


ENGINES, BOILERS, OR ANY KIND OF MACHINERY. 


SIX STAMPS FOR 
50.29.9979) 9 


SEND 


MONTHLY MACHINERY REGISTER, 


Newport, Mon., 
THE BEST MEDIUM. 


The Largest Stock of Misceiianeous Machinery in the 


Kingdom, Ready for Prompt Delivery. 


E. S. HINDLEY. 


11, QUEEN VICTORIA ST., E.C. ' 


1897. 


Works: BOURTON, DORSET. 


London Show Rooms and Stores : 


ENGINES. 
DYNAMOS. 
BOILERS. 
Electric F s e 
rh É з mae 
Installations. | 


| 1 ale t 
Nc. 


Classified Index to Electrical Tradeg— Continued. 


ORUCIBLES8, PLUMBAGO 
Doulton and Co.. Lambeth. Pottery, London, S. B. 
DISINFECTANTS. 
Sanitas Co.. Three Colts Lane, Bethnal Green, London, I.. 
DYNAMO BOLT 
Armstrong, Stevons and Bon, Whittall-street, Birmingham 
DYNAMO BRUSHES. 
Edison and Swan United Electric Light Company, Ediswan-buildings, л, 
Queen-street, London, E. C., and Branches ͥ 
General Electrio Co., 69, 71 & 88, Queon Victoria-st. „London, Е. C.: & Salford.. 
DYNAMO MANUFACTURE 
Allen (W. Н.) Son,and Oo., ааа & 19, Gt. George-street, London,8.W.. 
Brush electrical Én neering Co. ‚49, Quoen Victoria-street, London, E. C. 
Chamberlain & Hookbam, New Bartholomew. street, Birmingham 
Clarke, Chapman and Co. ,Gateshead- -on-Tyne; and 50, Fenchurch.st. „London 
Crompton & Co. „Mansion House- buildings, London, E. C.; and Chelmsford 12, 
Crypto Works Co., 29, Clerkenwell-road, London, Е.С 
Easton, Anderson 4 Goolden, Broad Sunctuary-chambers, Broad Sanctuary, 
S. W. Works: Erith, Kent ae 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Branches 
Electric Construction Co., Wolverhampton ; and “Dashwood "House, “Old 
Broad-st, London, G fẽ; ² mmaa 5·˙ ? 
General Electric Co.,69, 71 & 88,Qneen Victoria-st., London, E. C.; & Salford.. 
Holmes (J. H.) and Go., Newcastie-on-Tyne; and 17, Soho-square, London, W. 
Johnson & Phillips, I4, Union-ct., Old Broad-st., London; & Charlton, Kent. 
Newton Electrica Works Taunton England .................. EARE 00 
perman, C., 2, ууа street, Clerkenwell „London, Е.С. CO.. 
Siemens Bros. & Queen Anne’ 8-gate, London, S. W.; & Woolwich, Kent 
EBONITE AND VULCANITE 
Harburg India Rubber C.Co., F. Winter,188, London Wall, Wood-st., London 
ELECTRIC BELLS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, aedis 
Queen-street, London, E.C., and Branches ........... 
General El с Co., 69, 71 & 88, QueenVictoria-st. London, EC. G.; & Salford.. 
Telegraph Manu.acturing Co., Helsby, near W n; and 11, Queen 
V -atreet , London, E.C., and Liverpool.......... . se ~ soso c m 
Western Electric Co..79. Coleman-street, London I. C00. 
eon and Swan United legte Light Со Ediswan-buildings, 
on and Swan с та SWAR- aibi 
Queen-street,London, E. O., and Branches 5 2662 0 %ẽ«ñ»ł. „ „„ „„ „% „ „ 66 е 
General Electric Oo., 69 & 71, Queen vViotoria - at London. I. ©; & Salferd .. RN 
ELEOTRIO ORANES. 
Chamberlain & Hookham, New Bartholomew-street, Birmingham .......... 
ELECTRIC LIGHT OONTRAOT ORG, 
Belies (С, gh & Co., ee Works, Birmingham; and 9, Victoria st., 
on on, о 77««.606060900609700060000400909000602006000009020090926000900997209009*9900 2 0% ов оо 
Brush Electrical Eng. Co. 42. 0 Queen Victoria-street, London E.O. 
Crompton & Co., Mansion House-buildings, PAE 
Drako and Gorham, 66, Victoris-street, London, 8 W. RE 
Easton, Anderson & Goolden, Broad Sanctuary-chmh Broad Sanctuary, S.W. 
Electric Construction Company, Wolverhampton; and D 
Elec: Power Storage Co, 4, Gt. Winohester ei, London, E.O. aud Millvall, É; 
ower e Co., ester-st, Lon on, Е.С. „and ‘Millwall, E. 
Henley s(W.T.)Tel. ol WorkCo. 47 Martin’ wine Genn Е. on-st,London,&N. Woolwich 
Hindley, E. 8., 11, Queen Viotoria-st. , London, E. C.; and Bourton, Dorset.. 
Johnson & Philli pe, 14, Union-ct.,Old Broad-st., London ; & Chariton, Kent.. 


4900690 we 
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ELEOTRIO LIGHT OCONTRACTORS—Continued. | PAGE 
Laing, Wharton and Down, 82a, New Bond-street, London, W.. a» 94 
Sax (Л ulius) and Co., Eagle Works, Coldharbour-lane, Camberwell, S. E.. 94 
Siemens Bros. & Co., 12, Queen Anne's-gate, London, B. W.; & Woolwich, 6 

ELEOTRIO MINE EXPLODERS. 

Siemens Bros. & Co., 12, Queen Anne's-gate London, S. W.; & Woolwich,Kent 6 

ELECTRIC MINING MACHINERY. 

Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, 
8.W. Works: Rrith, Kent. оооооооооооороооооо ое отооооо ое (5909090900000 „% 88 

Edison & Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-street, London, E. C., and Bran ben — 

General Electrio Co., 69, 71 & 88, Queen Viotoria-st., London, E.C. & ‘Salford, 98 

BLECTRIC TRAMWAY SUPPLIES, 

Blackwell, R., 89, Victoria-street, Westminster, London, S.W. .....=.... 18 
ENGINEERG and CONTRACTORS | 
Belliss (G. E.) & Co., Ledsam-street Works, Birmingham ; m 9, Victoria. 

street, London, 8 В.М ыгына муа тез a Ea NU USE . 18 
Blackwell, R., 89, Victoria-street, Westminster, London, 8. Жү... ушыш: 18 
Brush Electrical Engineering Co., 49, Queen ee ноен London, Е.С... 31 
Chamberlain and Hookham, N ow olomew-street, B ham 8 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W... q II 
Clarke, Chapman & Co., Newcastle-on-Tyne, & 50, „ 10 


Crompton Co., Mansion House-buil , London, E. 
Drake and Gorham 66, Victoria-street, ondon, S.W visis s vau dames s Po тезе ов 
E N 4 Goolden, cee Sanctuary ашап, pier ener 


Electrical Power Stor, Co. 4, di. Winchester-st.,London, E.C. ; & Millwall. E. 
Greenwood and Batley, Armley-road, Leeds; and 16, Gt. George-st. London 
Henley'(W. TyTel.WorksCo. .#7,Martin’s-Ine, Connon-st,London,&N.W 
Hindley, E. 11, Queen Victoria-st., London, E.C.; and Bourton, 
Johnson & Phillipe 14, Union 
Nalder Bros. and Co 6, Red Lion-street, Clerkenwell, London, E.C. 
Sax (Julius) and Co., Eagle Works, Coldharbour-lane, Camberwell, B. E. . 
Siemens Bros. & Co., 12, Queen Anne s-gate London S. W.; & Woolwich, Kent 
Westinghouse Electric Oo., 83, Vittoria-street, Westminster, London, 8.W... 
ENGINE PACKING. 

United Asbestos Company, Dock House, Billiter-stroet, gd vai . 0. 

Willcox (W. Н.) and Co., 84 and 86, Southwark- street, London seerceas ao oe 
ENGINES. 

Allen (W. Н.) Son & dis Bedford; and 19, Great George-street, London, 8.W. 
Belliss (G. E.) & Co ‚ Ledsam-street Works, Birmingham; and 9, Victoria- 

street, London, 8. W. r yd d EC mM RE CK 
Brush Electrica! Oo., 49, Queen Victoria-street, London B. O. 
Clarke, Chapman & Oo. Gateshead-on-Tyne ; & 60, Fanchurch- ct., London 
Olayton & „ Linooln ; and 96, Queen Victoria-st., London, E.O. 
Crossley Bros., w, Manchester; and 10, St. x Bride st, London, И.О 
Davey, Paxman oggi тутор and 78, Queen Victoria-st., London, EG 
Basto ton, pedet: br ck. nent Broad Sanctuary Chambers, Broad Sanctuary, 

. or 2 6 6 % % „ „ % „„ %% „„ „„ eeneeeen 
Greenwood & Batley, Armley-rd, Leeds ‘and 16, ‘Gt. „боген, Lo London, S. W.. 
Victoria-street, Dorset 


Hindley (Е. 8.) 11, Queen urton 

Robey and Co., Globe Works, Lincoln ; and 79, Queen . k. O. 
EXPANSION SHEETING AND RINGS. 

United Asbestos Company, Dock House, Billiter-street,London, I. oO. 


oolwich 
Dorset 95 
Old Broad-st, London, it. C; 4 Charlton, Kent 1,7 


C., and Chelmsford. 12, Y 


16 
1 


24 
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Classified Index to Electrical Trades— Continued. 


FIBRE. 
Delaware Hard Fibre Oo., 15. Long- Londoni e . 
Mosses and Mitchell. 68-7, Ohiswell-street, Lon n ењ aD dD аз аэ AD AD ав A 
FITTINGS FOR ELEOTRIO LIGHT. 
Benham and Froud, 40-42, Chandos-street, Strand, 
Davis (J.) & Son, All Saints Works „Derby: & 96, Victoria-st:, 


оссе по оо ot ve 


„W. 
estminster, 8. W. 


Dorman and 8 Salfo Manchester; and London and Gl W 
Edison and Swan United рти Light Company, Баштап Buildings, 86-87, 
Queen Lon don, E.C.. and Branches.. tetee oo о оооооовооооо ев 00828 


General El € Co., 69. 71 & 88, Queen Victoria-st., London. E.C.,& Bal Вано: 

3 91, 93 and 95, Queen Victoria-street, London, EC. .. 
Johnson &Р ышра,1 Union-et., Old Broad-st., London; & Chariton, Kent .. 
„Wharton and Down, 834, New Bond-st., London, .............„— 
undberg, А. P А.Р. снагу енот Kingsland, London. М, Pore T a 

Ай London, EO. 5 ear Warrington; and 11, Q 
9 n оп, an 0 6 % %% %— 08 оо 00 OS ав „„ 
Western Electric Co., 89, "Coleman-stree London, E 


FLUORESCENT SCREENS. PAOR 
Bonnella (H. D.) & Son, 58 Mortimer-street, London, W. .........„......_ 14 
Cossor, 67, Farr don- London, E.C. оороо оо оо се 66 Se 0.5 00 9-9 ов ов CO о.о ооб OD 80 

гика James J., 8, 9 & 10, Hatton-garden, London, E.O. = = = = 138 
Edison & Swan United Eleotrio Light Company, Ediswan-buildings, 36-87, 

Queen-street, London, E.C., and Branobes . оооооооосоооовс ооооооооровоооо оо — 
General Electric Oo., 69, 71 . da Queen Victoria-st., London, E. O., & Salford 33 

GAS LIGHTERS (ELEOTRI 

Ed'son and Swan United Ө) о ht Company, Ediswan-buildings, 86-87, 
Queen-street, London, E.O., and Branches  .............. ————. — 
S S POWER Electrio Co., 69,71 & 68, Queen Viotoría-st. London. E.O., ,&Selord 23 
Dows'n Ag nomic Gas and Power Co., 89, Old Quecn-st, Westminster, London 16 

GENERATORS. 

Cox Thermo-Electrio Co., The Cox Laboratory, St. Alban's. Herts .......... 8 

GLOBES AND SHADES. 

Brockie-Poll Arc Lamp, 97, Queen Victoria-street, London, Е.С. ............ 11 
Dorman and Smith dr gei and London end Glasgow W. 25 
Drake and Gorham, 66 ndon, S. WMãMWMññnũt . КЕЖЕ ШЫН 
x and Swan Unites’ Electric Light Coinpany, -buildings, 
e E. O. Branches ndon. N. G. & Belford. — 
General Electric Co., 69, 71 & 88, Queen Vietoris-st., London, I. O., & Salford 23 
“ Holophane,” 91, 93 апа 95, Queen Victoria-street, "London, E.C. ..oeenese 81 
Johnaonand Phillips,14, Union- ot. , Old Broad-st, London; & Chariton,Kent.. ),7 

HYDROMETERS. 

Hicka, James J., 8,9 & 10, Hatton-garden, London, I. 0.44 18 

INDIA RUBBER. 

Harburg India Rubber C. Oo. (F. Winter), 188, London Wall, ооё, B.C. 28 

INSTRUMENTS. 

Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 8 
Crompton and Co., Mansion '"House-bulldings, London, EB. C.; & Chelmsford 12, 22 
Edison and Swan United Eleotrio Light Company, жеар Шш, 86-87, 
Queen-street, London, E.C., and Branches 
Genera! Electric Co., 69. 71 & 88. Queen Victoria-st., "London, Е.С. j L — 23 
Hicks, James J., 8, 0 and 10, "arg сатаев, London, BG 18 
Jobnson & Phillips,14 Union ok. оа dat. London; & Chariton, Kent.. 4, 7 
Nalder Brothers and Co., 1 Lion-street, Clerkenwell i, London, RO... 18 
Panl, R. W., 44, Hatton “зла Saffron Hill, London, E. C. . .. 12 
Pitkin, J. 56, Hed Lion-street, t Clerkenwoll,London, EO .. ... 90 
Richard, Jules, Paris. — _ Agents: Levl (J.) & Co., 97, Hatton- de ondon, B.o 2 
Bax (J ullus) and Со Works, ое lane: Camberwell. 8 ТОРИ A 
Bros. and 12, Queen Anne’s-gate, London; and Woolwich, Kent 6 
Stanley, W. F., Great at алыш, „Holborn, London, E.O. V 
elegraph Manufacturing Co., He near Warrington 
Victoria-street, London, E. C.; and d Liverpool — and 11, Queen 1 
white James, 16-20, e Glasgow 2 6 % % % %% % OS AD 2 0 0.0 0.0 0.9 04 9 

NSULATING MATERIAL. 

Delaware Hard Fibre Company, 16. 5, Long lén; London, B. O. 168 
Scholzig (Oscar), Dashwood House, e London. /» ß 22 

INSULATORS. 

Doulton and Co., Lambeth Pottery, London, E. „eee 19 
Edison and Swan, United Electric Light Company, Ediswan- building, — 

Queen-st, E.C., and Branches осгоооооо оо оп E. C.; &8 eee — 
General E'ectrio Co. 69, 71 Ld Queen Victoria-st.,London, Е.С. &Saltord. 23 
Honley’s (W. T.) Tel, Works Co., M, Martin's- Jn, Cannon-st,, Lon. A .Woolwioch 1 
Johnson hems yah Union di, Old Broad-st., London; & Chariton, Kent. . 1, 7 
Siemens Bros. & Queen ‘Anne’ s-gate, London and Woolwioh, Kent. 6 
Stig (J. one Sons, the ndon Potteries, Lambeth, London, -i aa ев ча тосо 8 
T h Manufacturing Oo., Helsby, near Warrington; and 

Vioto NF e-stroet, London E.O? and verpool JJ 1 

LAMPS. 

Brockie-Pell Ao Lamp, 97, Queen D tar Alper ee n, E. г. $ ise II 
Cossor, 8, Farringdon road, London, К-С, SOCHC CO CORE SCO зе оо оо ообоооо оо о 80 
Crompton and Co., Mansion House-b London, E. n & Chelmsford 12, 15 
Crystal Electric Lam wp fte Co, St. Stephen's Chmbrs, Telegraph-at, London, E.C. 
Dorman and Smith, anchoster; and London and Glasgow ................ 25 
5 сорады Dilled Eoo Light Со, Ed swan-baildings. 86-87. 1 
on and Swan өсігіс „ Ediswan-baildings, 86-87 
1 Ca., Wain кел ecc to eevee бо, @oavesevecanveeces „ -— 
1 0 ction olverhampton ; and Dashwood House, Old 
Broad-st., London, E.C. ооооооовоовте оаа ооооовоооовз 66086 оь coe 6 
Fabris (V.) and ae 35, ; Grafton. street, Tottenham Court road, | Wise ee e 14 
General ; 11& 88, Queen Victoria-st., Londo O:; & Salford. 9З 
Holmes (J. H.) and na Gon , Newoastle-on-Tyne; & 17, Soho-sq, m ыр днн 91 


„Holophane,“ 91, 93 and 95, Queen Victoria-street, London, E.C. 
Johnson & Phillips Arc),14,Union-ct 
вероіаш OPCAT, id 80. 13. Qu ouse, London, E.C. 
mens Bros. an ; usen Anne's-gate, London, S. W.; and Woolwi 
Western Electric Co. (Aro), 79, Coleman. Let, London, E : oh 
AMO United Electri Lig t Oo 96-87 
n and Swan в h m Bdiswan-buildings 
Queen-street, London, E. O., and Branches же 20060000 -— ea „ ци 
General Electric Со. 69 71 & 88, Queen Vi ndon ; & Salford. 
aai Ра United Electri ht Co 86-87 
n wan 0 m Ediswan- buildings, 
Queen-street, London, E. C. peg been s i Шри DUET 
General Electric Co. ,69, 71 & 88, Queen Victoriast London, 8.0.; & Salford, 
LIGHTNING CONDUCTORS, | Lig Ediswa 
п wan ht Compan 
cadre нон London, EG and Banshee - Lende, Padre 
ener ectric 1 дееп Victoria-st., Lon 
Johnson & Philltps, P Union-ct., Old Broad-st. d loo, Kont. 


Rex (Julius) and Co., Eagle Works, Coldh 
LUBRICANTS. ы ' arbour-lane, Camberwi Il, B. EK. 


6 %% % во 


э „„ „„ „„ „% „% „% % „%—᷑tĩ2ß e % 


E. * € ое 6.0 0.0 08 04 04 08 
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2 „ „„ „ 8.15 


Gs. 
Globe Electrical Co., White Post lane, Viotoria-park, London, N. . 


jou Broad-st,London; & Chariton, Kent..1, 7 
2 


6 
16 


. RING ELEOTRICIANS. 
Dorman and Smith, Salford, Manchester; and London and Glasgow.. . e. = 
Drake and Gorham, 66, Victoria-street, Westminster, London, 8.W. ........ 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanct 

8. W. Works: Erith, Kent. тосоод офоеовооеооо „ % %% % % % , % оо оо 8 оо 999090 
E and Swan, United Electric Light Company, "Ediswan-buildings, л, 
een-street, London, E. C., and Branches 3 

8 zal Electric Co., 69, 71 & 88, Queen Viotoria-st., London, K. G. K Salford . 
Henley's(W. T. ) Tel. Works Co. „, Martin’s-lane London,snd N. Woolwich. 
rere bg tip ы reme т оа. 
‚А. е n п, o 90009000000 90990 
Nalder Brothers апд Co.. 18, Roa Red Lion-street, Olerkenwell, „. O.. 
Вах (Julius) and Co., Eagle Works, Ccliharbour-lane, Camberwell, &.E. ..— 
Siemens Bros. & Co., 19, Queen Company, Haist near Warrington W. $ & Woolwich, Kent 
Telegraph Man y,n arrington; and 11, Queen 

METERS (Electricity). 

Chamberlain and Hookham, New Bartholomew-street, Birmingham ...... ~ 
Edison and Swan United Electric Light Company, Ediswan-bulldings, 86-37 
Queen-street, London, E. O., and Branches. 2 6 6 „% „„ ве 


& Chariton, Kent.. 1, 
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General Electric Co., 69, 71 & 88, Queen Victoria-st, London, E.0.; & Salford 93 

Johnson and Phil 14, Union-ct., Old Broad - at. London: ĝi Kent. . L 7 

Westinghouse Electric Co., 82, Victoria-street, Westminster, London, B. W..., 80 
Mio. – Sanders, Wake & Co, 28., Great St. Hélen's, London, E. O. 8 

Wiegine(F.) & Sons, 10, Tower-hill, and 103 and 108, Minories, London. I. d. 28 
MICROPHONES. 

сонор 3 e don nd Coventry, Baglan Company, 186-188, А 

ury-a venue, n n, an ven ee oe ee cece cece 
мок 1 үө & 88,Queen Victo PN. С.; & Salford 33 
ectric). 

Brush Electrical Pag Co, 49, Queen Victoria-street London E,O 81 

Chamberlain & Hookham, New Bartholomow-street, Birmingham ЖЕ 8 

Crompton & Co., Mansion House-b , London E. C.; & Chelmatord. 112 

to Works Co., 99, Clerkenwell-road, London, S 


Riedle Construction Oo., Wolverhampton; and Dashwood House, Old 

Broad-st., London, E.C....... 
General Electric Со" 69, 71 & 88 
Greenwood & уа Co ‚ Armley-rd. , 
Holmes g e: H.) & Co. 


Queen Victoria-at., London, Ё. ©.; & Salford 
Leeds; зч 16 атов. Seo ere Топ, 8. W. 
, Nowoastio-on- & 11 
Johnson & » Union-ct.,Old 
Newton leot won à — Hngland ^. . 5 
Siemens Bros. & Co., 12. Queen Anne“ s- gate, London, S.W. and Woolwich 
NO OCHDUOTING 'OOM POSITION: 
House's Electric nene Co., Vauxhall-road, Liverpool .................... 
United Asbestos Go., Dock House, Billiter-street London, H.O. -—---- 
NON-MAGNETISABLE W e 
OIL FILTERS 
General Bleotrio Haro 71 & 88, Queen Victoria-st, London, E. C.; & Salford 
PAIN &o.—Indestructible Paint Co., 27, Cannon-street, London, B. O. 
PATEN -AGENTI 
-lane, London, 


у W. O. — 22 ос ав ею m an «m em en 


Chanoery 
re Norfolk Howe: N orfolk-street, 8 


ne. „ 0 6% „ %%% „%%% %%% „% „% „%%% %% %%% „„ % %%) EB одоо 999099 


SOREWS, TERMINALS, Ae. 
Automatio Standard Sorew Co., Halifax 
Edison and Swan United | Electric Light Company, Ediswan-buildings, 89-37, 
Queen-street, London, E. O., and Branches 
paul E. W.. 44. Hatton-garden, and Great Saffron-hill, London, Ж. 
" n and Great econ- n 7 cose 
SOOKE ate. 


Edison and Swan United Electric Light Company, Ediswan-buildings, 80-87, 
Queen-street, London, E.C., and Branches .. 
General ейн Oo., 69, 71 & 88, Queen Viotoria-st., "London, Е.С.) & "Baltora 
Lundberg, A. P it. London, 
STONEWARE AND PORCELAIN. 
Doul d Co., Lambeth London, S. . ее %% ое „% со о о Gub ер a c 2 


0 %%% „„es . е 94 omer eo 


© Oo „% 6.0 08 „% „%%% 5900 aD 


ton an 
Stiff (J.) and Sons London Potteries’ Lambeth, London, 8. WGW.. 
SUPPLIES FOR CABLE SHIPS. 
Duncan, Wallet and Co., n Fenchurch-street, Londen. | C. 
Indestructible Paint Co., 27, Cannon-street, London, E 43.9889 ee Qui E a E ce 
Johnson & Philli 1% Union-ot.,0ld [e Ae tendons é & Chariton, Kent. 
ene 8 NS 


. Co., pos AEN Works, Birmingham; and 9, Victoria-st, 

London Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanctuary, 

8.W. Works : Erith, Kent 2662 „ „ „„ „„ „ „0 %% %% „% „%%% „%% „%%% „%„%%ô 2 6 6% %%% % оо — çç ов оооо 
конк» AND SWITOH BOARDE. 

Dorman and Smith, Salford, Manchester; and London and Glasgow 
Drake and Gorham, 66, Victoria-street, London, 8.W. „ 6 %% % %% Ke сооеооо оо овое 
Easton, Anderson & Goolden, Broad Sanctuary-chambers, Broad Sanotuary 

8,W. Works: Erith, Kenne 
Edison and Swan United Electric Light Company, Edis wan-buildings, 86-87 
Queen-street, London, E. O., and Branchen oto 
Electric Construction Company, Wolverhampton; and Dashwood пош, Old 
Broad-street, London, E.C. КРРТ 
General Electric Co.,69, 71 & 88,Queen Victoria-st. ‘London, E. G. ii 
Holmes q. PE & e N — Broad i, Lo & 17, Soho-equare, ondon, W. 
ohnson & Union ndon; a e 


J 
Lun wa P. Беу ои N. 
Nalder ros. and o 16, 8. Red Li 5 on, . W. 
SAPE Bros, & Oo., 12, Queen Anne's-gute, London 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Queen-street, гов E. O., and Вгапсћев................ 6.5.6.666 ве еше 
ate & à 58, Queen Victoria-st., London, 6; & Salford - 


AC rk ое ow 


Queen-street, London, LY and Branches...... "— "t 
eral E.C.; 
Сог Helsb п, „ЕС, 11. 
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ELECTRICAL == DIRECTORY 


TH E. BIG BLU E BOOK PRY 1,500 pages Royal 8vo.) 


ee —́SꝛiwlR.ꝛ— — — — 


Statements have been made to the effect that it is the 
intention of the Proprietors of “‘ The Electrician ” 
Electrical Trades’ Directery and Handbcok to 
cease the issue of that publication. 

This statement is false and malicious. The well-known 
Blue-Book will be issued as usual at the end of January next, 
and there is not the remotest probability of its discontinuance. 

The success achieved by this work is extremely gratifying 
to all concerned in the heavy labour of its compilation and 


correction. | GEO. TUCKER, Publisher. 


1, 2 and 3, Salisbury-court, Fleet-street, London. 


Classified Index to Electrical Trades.— Continued. 


TELEGRAPH NEM de PAGE | UNDERGROUND MAINS. AGE 
шоу sf 992 7 йге Works Co., 27, Martin's-lane, London, & N. Woolwich 1 Callender’s Oable and Construction Co., 90, Cannon- street, London; Erith 
Johnson ps, 1 ,Union-ot. id Broad -st., London; & Chariton, Kent.. 1, a Marshes, Kont ĩ˙ ¼½y; ddr ово ев е T UIS өө 
Sax (J alias) and Co , Eagle W le Works, Coldharbour-lane, Camberwell, S. B. Johnson & T1 MM Broad-st., London ; & Charlton, Kent.. 1, 7 
Siemens Bros. & 80. 12, Queen Anne’s баш, Lo don, B. W.; & Woolwich Е VACUUM TUBES. 

Telograph Manufacturing Co., Helsby, near Warrington, and 11, Queen Bonnella (Н. D.) an ortimer-street, London, W 14 
Viotoria- street London, E. 6. 3 and werpool v——————— 4 0 1 Edison & Swan Unite өнне Light Company, Ediswan Buildings, $6 & 

THERMOMETER Rs. 1 92 10, Hatte Е.С , rds PR d E. C. €e»000n00090000002996€ T 
Hicks, J. J.,8, 9 and 10, Hatton-garden, London, E.O ...................... CRS, James J., 8, ton- D, London, L. (cc 

Toos. o 18 | VENTILATING ENGINEERS. 

Knox (John) and Co., 290, Upper Thsmes-street, London, E.O, ..........„ 8| Belisa (G. E.) & Oo., Ledsam-st, Works, Birmingham; А 9, Victoria-s’, 
London, ...... ов танае не ваа сота ња а о нкаже реу 18 
TRANSMITTERS. VOLTMETERS, 
C. T.C. and олеш Co., 186-188, Shaftesbury-avenue, London, W. O.; Crompton & Co., Mansion House-buildings, London, E. C.; & Chelmsford. 12,23 
апа Coventry, Englan 9 Drake and Gorham, 66, Victoria-street, London, 8. 
Edison & Swan United issiro Light Company, Ediswan-buildiags, : 86-81 Edison & Swan United Electric Light Company, Ediewan "Buildings, 86 & 
Queen-street. Londoo, E. C., aud Branches .............................. — 87, Queon-street, London, E.C., and Branches — 
a Brod. street I. 1 Comp y, Wolverhampton; and Dashwood House,Old Electric 5 N. \ Wolverhampton; and Dash wood House, Old 
0 %%% %%% %% „% „%% %% %%% „% „„ зе % „% „%% % %% „%% „% % „% „ „% „% „ оа се Broad On, 
Electrio Co. 69.71, Queen Victoria-st., London E. G. I and Salford $3 General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E.O.:& Salford 23 

55 олоп ККП pii, Ünion-st.,Old Bros їй Lond onj & Chariton, со £d, d 
Brush Electrical Enginee . 49, Queen Victoria-street E. 81 ros. and Co on-street, Clerkenw ndon, E 
C. T. C. and Manufacturing o., M 158) Shaftesbury: ктеп, 1 PEE W- "E Paul, R. W., * 44, Hatton-garden, and Great Saffron-hill, London, Е.С. 13 

and Coventry, England .... Pi . 66, R Lion. street, Clerkenwell, G» x 20 
compii A а 4 C8. 1 dr quen House-buildings, ‘London, E. C. & Cheimsford. 19, 99 Hot Tales, Paris. —Agent: Levi (J.) and Co., 97, Hatton -gaiden, 
n, erson e road 8 ham ndon, G m n ] ę %% ERAT M E E dr wi P 
SW. Works Rr Ket ер, Беде завои, Siemens Bros. & Co., 12, Queen's Anne’ e-gais, London, 8/W.; & Woolwich 6 
Edison & Swan United Electric. Light ‘Company, ‘Ediswan- -buildings, 1 86-87 White, ae 16-20, Cambridge-siregt, Glasg Oron METETETTTRIT TIT DIL D T TI 9 
Queen-street, London, E. C., and Bran bes — | VULCANIT 
Electric Construction Co., Wolverhampton; ; and Dashwood House, Old Harburg еа Rubber С. Со. (Е. Winter), 138, London-wall, London, E.C. 28 
Broad-st., London, E. 0Oo0oooo t 555 ое 5 WIRE (Covered and Unoovered). 
КҮ Os 14 b Queen Victoria-st. London, Е.0. & Salford $8 tish Insulated Wire Co., Preston . 88 
eee nion-ot., Old Broad-st, , London; & Charlton, K . Р Ц Edizon & Swan United Electric Light Company, Ediswan Buildings, 86 & 
lemens Bros. & Co., 12, Queen's Anne's-gate, London. S. W.: & Woolwi 87, Queen-street, London, E.C., а Беш Miu RU КИБИ ib UIN — 
Westinghouse Electric Co., 82, ее адво street, Westminster, London, 8. W. 20 Felten and Guilleau me—Sole Agen W. F. Dennis and Co, 28, Billiter-st., 

aaro egg 8 r lewis 000000 em [XIILJ h-st.. Lond 9 9000 E 6. ; & N. Woolwich, 80 
Easto erso lden, Broad 8 uary uary ow es ‚ Fenchuro ndon, oolwio 
et, Жопа: Bd ent у озеш; Bronda воны, 88 enersi Electro Co. 0 ue & 88, Queen Vicioria-st. London, Е С.А & Salford DL 

lectrio Construction Co., Wolverham Manches ап ria-st., London 
3 8 [a SAT | iden og, Works Qo 21, Martin f lane, London,& N. Woolwich 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E-C. ; & Salford 2 14, Unlon-et. Soldi Broad- MA C „London & Charlton, Kent. . 1, 7 

TURNERS (Ivory and Hard Wood) Banton pour 4 CoL 12 Oo Playhouse y 's-gate, ant, сонга W. and a 8.0. x 
Bonnella and Son, 68, Mortimer-st., W.; and 42-43, Kirby-st., London, E. C. 14 Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 

TURBINE MAKERS. Viotoria-street, London, E. C.; and Liverpool.. ә 1 
Easton, Anderson & Goolden, Broad Sanctuary Chambers, Broad Sanctuary, Western Electric Co., 79, Coleman-street, | O0. 16 

Works: Erith, Ken. ооо оо ооо оона не 88 | WIRE-OOVERING MACHINES. 


8. W. 
Howes, S., 64, Mark-lane, London, E. O0. 155 4 Johneon & Phillips, 14, Union ot. Old Broad-st., London; & Charltop, Kent. 


THE ELECTRICIAN, OCTOBER 22, 1897. 


Books for Electricians & Electrical Engineers 


BOOKS ON THE ELECTRICAL TRANSMISSION OF ENERGY. 


MOTIVE POWER AND GEARING FOR ELECTRICAL 
HAE pee By E. Tremlett Carter, C. E., M. I E E., F. R. A. S., F.P.S. 
(Lond.). 650 pages, 200 Illustrations and over 80 Tables of Engineering Data. 
128. 6d. post free, abroad 13g. 

ELECTRIC MOTIVE POWER. By Albion T. “nel, A.M.I.C. E., 
M. I E. E. Over 400 pagen, noarly 250 Illustrations 10s. € 

THE ELECTRICAL TRANSMISSION OF оа Ву А. 
2 p deg 686 pages, with 9 Folding Plates and numerous Ilastenkions. 

. nett. 

ELECTRIC POWER TRANSMISSION. By Dr. Louis Bell. 118. 

THE ELECTRIC MOTOR AND ITS APPLICATIONS. By T. C. 
Martin and J. Wetzler (with an Appendix on the Development of the Ele:tric 
Motor since 1888, by Dr. Louis Bell). Third edition. Quarto; 315 pages, 353 
Illustrations. 13s 64. post free. 

TRANSPORMERS FOR SINGLE AND MULTIPHASE 


CUBRENTS. By Gisbert Kapp. Translated from the German by the 
Author. 66. 


ELECTRIC TRANSMISSION OF ENERGY, AND ITS TRANS 
FORMATION, SUBDIVISION AND DISTRIBUTION. Ву Gisbert Карр 
Fourth Edition, 108. 6d. 

POLYPHASE ELECTRIC CURRENTS AND ALTERNATE 
CURRENT MOTORS. By Prof. Silvanus P. Thompson, D.Sc. 128. 6d. 


ON THE DEVELOPMENT AND TRANSMISSION OF POWER 
FROM CENTRAL STATIONS. By Prof. W. C. Unwin. 10s. nett. 

ELECTRIC TRANSMISSION HANDBOOK. By F. P. Badt. 4s. 64. 

ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Edited by Allgemeine Electricitéte Gesellschaft, Berlin. 128. 6d. 


ON THE CALCULATION OF NETWORKS FOR DISTRIBU. 
TION OF POWER BY CONTINUOUS AND ALTERNATING CURRENTS. 
By H. C hen. German edition, 18. 9d. 

UNTERSUCHUNGEN UBER DIE AUSBREITUNG DER 
ELEKTRISCHEN KRAFT. By the late Dr. Н. Hertz. 7s. 


WORKS ON ELECTRIC TRACTION. 


MOTIVE POWER AND GEARING FOR ELECTRICAL. 
MACHINERY. By E. Tremlett Carter, C E., M. I. E. E., F. R. A. S, &., 659 
pages, 200 Illustrations and over 80 Tables ol Engineering Data. Price 128. 6d. 
post free, abroad 118 

THE ELECTRIC RAILWAY IN THEORY AND PRACTICE. 
By Osoar T. Crosby and Louis Bell, Ph.D. New Edition, fully illustrated, 11в. 

ELECTRIC RAILWAYS AND TRAMWATS; their Construction 
and Operation. By Philip Dawson, C E. Demy quarto, 2). 2s. 

WESTINGHOOSE ELECTRIO STREET CAR EQUIPMENTS. 
By F. L. Hutchinson and L. A. Phillips. 4e. 6d. 

RECENT PROGRESS IN ELECTRIO RAILWAYS. By Carl 
Hering. New Edition, 5s 


ELECTRIC RAILWAY MOTORS; ner Construction, Operation, 
and Maintenance. By Nelson W. Perry.' 48. 


Береты STREET RAILWAYS. а Prof. Е. J. Houston, Ph.D. 
d A. E. Kennelly, D.Sc. 4s. ба, 


5 ELECTRIC STREET RAILWAY 3 ; their Construc- 
tion and Equipment. By Killingworth Hedges. 10s. 6d. 


ELEOTRIC RAILWAY ENGINEERING. By Edward Trevert. 8s. 


TABLES AND FORMULZE FOR ELECTRIO STREET RAIL- 
WAY ENGINEERS: By E. A. Merrill. 48, 6d. 


LES TRAMWAYS ELECTRIQUES. Ву Н. Maréchal 78. 


ELECTRIG WIRING PUBLICATIONS. 


OOMPREHENSIVE INTERNATIONAL WIRE TABLES FOR 
ELECTRIC CONDUCTORS. By W. 8. Boult. 58., post free. 

STANDARD WIRING FOR ELECTRIC LIGHT AND POWER. 
By hs C. Cushing, junr., A.M.Amer.I,E. Limp leather, pocket] size, 4s. 6d, 
post free. 

INCANDESCENT WIRING HANDBOOK, WITH TABLES. 
By F. B. Badt. 4s. 6d. 


P E TARLES FOR ELEOTRIC WIREMEN. By Charles 


ELEOTRIO WIRING. For the use of Architects, Underwriters and 
the Owners of Buildings. By Russell Robb, 16s. 


HOW TO WIRE BUILDINGS. By Augustus Noll. 68. 
UNIVERSAL WIRING COMPUTER. By Carl Hering. 5e. 


MAY'S TABLE OF ELECTRIC CONDUCTORS. For official 
use, printed on cardboard, with metal edges and suspender. Price 2s., post 
е ci a For the pocket, mounted on linen, in strong case, 2s. 6d., post 
гөө 

WIRING SLIDE RULE (Trotter’s Patent). For the pocket: 
2s. 6d., post free 2s. 7d. 

THE PHGSNIX FIRE OFFICE RULES FOR ELECTRIC 
LIGHT INSTALLATIONS AND ELECTRICAL POWER INSTALLA- 
TIONS. By Musgrave Heapby, С.Е. Twenty-fourth edition, 8vo, se 64. 


Price 


WORKS ON RONTGEN RAYS, PHOTOGRAPHY, &. 


ROENTGEN RAYS, AND THE PHENOMENA OF THE 
CATHODE AND ANODE. By E. P. Thompson and W. A. Anthony. 7s. 6d. 

SCIENCE AND PRACTICE OF PHOTOGRAPHY. By Chapman 
Jones, F.C.S. New Edition, paper 3s , cloth 4s. 

INDUOTION COILS AND COIL MAKING Ву F. С. Allsop. 
New Edition, 3s. 6d. 

INSTRUCTION IN PHOTOGRAPHY. By Capt. W. de W. Abney, 
F.R.S, 9th Edition, 4s. 

PRAOTIOAL RADIOGRAPHY. By Н. S. Ward. 1s. 6d. 


s 


* ARTISTIC AND SCIENTIFIC. By R. Johnson 
and A. B, Chatwood. Fully illustrated, 11s. 
PHOTOGRAPHY FOR AMATEURS. 
Cloth, 1s. ed. 

PROOESSES OF PURE PHOTOGRAPHY. By W. K. Burton and 
A. Pringle. 83. 

THE FIRST PRINCIPLES OP PHOTOGRAPHY. By Clement 
J. Leaper, F. C. S. ба. 

ENCYCLOPZEDIA OF PHOTOGRAPHY. By W. E. Woodbury. 8. 


By T. C. Hepworth. 


MOTOR CAR LITERATURE. 


MECHANICAL ROAD CARRIAGES : 
Lectures. By W. Worby Beaumont, M.I.C.E. 1s. 


NOTES ON MOTOR CARRIAGES. By J.H. Knight. 28, 


A Course of Cantor 


— — 


AUTO CARS. By D. Farman. Translated from the French by 


L. Serriallier. Crown Sro. 66. 


— 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


“THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd., Salisbury Court, Fleet Street, London. 
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Greatly Reduced Prices. 
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ANIONA SY9 OLLO. S.KA'ISS0OHO 
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DD 258 Vulcanized House Wires РРР {тот 26, а mile, 


ve | D. 0. C. Bell Wires at 228. a mile 
3 Lead-Oovered Telephone Cables......... at 308. a wire 
Ў Switchboard Cables at 368. a wire. 

Mr. ARTHUR / Silk Covered Switchboard Cables (French 
WRIGHT, in Brighton Me Government Type) at 45s. a wire, 
Specification, required Cable 
that could be stripped of lead and UA р yna mo 
SUBMERGED for 24 hours and then 7 ‘ 
subjected to 2,400 volts between conductor — 2 YETA Wi [ es. 


water. = 
£4,000 WORTH HAS BEEN SUPPLIED TO THE ABOVE voher ON p б 
REQUIREMENTS BY US. N d “4з, „ 


NOTICE : тне rowLer-warina CABLES CONFORM TO l. E. E. RULES. 


WesTINcHOUsE FLEcTRIC Qompany, |n., 


32, Victoria Street, Westminster, LONDON, S.W. 


0000000000000000000000 


CONTRACTORS FOR 


ALL KINDS oF ELECTRICAL ENGINEERING UNDERTAKINGS, 
CENTRAL STATION ELECTRIC LIGHTING, 
ELECTRIC RAILWAY AND TRAMWAY SYSTEMS. 
тне TESLA роурнлв® ALTERNATING svorzx or ккств:сл, TRANSMISSION 


sy woice POWER, INCANDESCENT „хь ARC LIGHTING малу nA 
. MOST EFFICIENTLY SUPPLIED raox тик SAME CIRCUITS. 


тнк wamom SHALLENBERGER METER ror алата conum 
AMPERE-HOUR METERS, ^" "Prove Py the BOARD OF TRADE. WATT-HOUR METERS. 


WURTS LIGHTNING ARRESTERS for Continuous and Alternating Currents. 


memsrrEMY — TRANSFORMERS. — 


eee 


ELECTRICAL PATENTS. 


Mr. J. G. LORRAIN int EE, M ася, Fellow of the Chartered 


“HOW TO DISINFECT.” 


: ьХОВРОГК HOUS HOUSE, в, KORFOLE STRE Чр LONDON, . o. я "wall ANEW ли» VALUABLE BOOK, 
TENT Ов оп арр Sesion; gives Information — Т АС Prepared at great expense, and giving simple directions 
to Inventors and upon all the "the ole points “ше тс, t Law Т айнда” К нє: | “HOW TO DISINFECT” 
LYPTUS j in cases of the various Infectious Diseases, as also їп every-da 


т 
$ 
EET a EUCA 
i itte, will be sent Free on Application. 
X-RAY TUBES. |} “= еее 
TUBES SHOWING DIFFERENT DEGREES ОР | | ТОО THE SANITAS CO., Ld., 
ACTUAL MAK ra of Fluorescent , Hole: once 


е E BETHNAL GREEN, LONDON, 
се centes (| DISINPROPANT MANUFACTURERS, AND SOLE MANUFACTURERS 
Ou. ОР THE FAMOUB 


"SANITAS" 
DISINFEOTANTS and APPLIANCES. 


67, Ё ARRINGDON RO AD, and P. Phosphorescent Syme Salts, Crystals, 


SLUORERCENE S SCREENS, , 
MERCURY PUMPS COI 
PS LS, AC ACCUMULATORS, TRANSFORMERS, 
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 BRUSH-VIENNA 
For. Direct or Alternating Currents. 
STEADY BURNING. 
SELF-FOCUSSING. 


NO DELICATE PARTS. 
| MODERATE PRICE. 


BRUSH ELECTRICAL ENGINEERING З: 


COMPANY, LIMITED, 
49, Queen Victoria St., London, E. C. 


“HOLOPHANE” 


PATENT 


Light Diffusing Globe. 


‘GUARANTEED TO GIVE MORE LIGHT, WITH BETTER DIFFUSION, THAN ANY GLOBE IN EXISTENCE, 
LATEST DESIGNS in CLEAR GLASS and NEW PATENT ROSE TINT. 


The only Globe that 
overcomes the 
objectionable features 
of the 
Incandescent Glow Lamp. 


Particularly applicable 
to 

Artistic and Decorative 

Electric Installations. - 


ne — a mŘħ А Е ——— — — — — 
— — - 4 — —— —ü——K — — — —— — 


New Pattern for 1897-98. No. 30. 
We respectfully beg inspection of our new system of lighting directly from the ceiling, as installed in our 
SHOWROOMS, ' HOLOPHANE ” LIMITED 


91, 98 & 95, QUEEN VICTORIA ST., LONDON, E.C. 


Prices from 24s. per Dozen. Catalogues Free. 
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THE EASTERN TELEGRAPH  OOMPANY'S SYSTEM AND ITS GENERAL 
4ON MED KE | 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
m TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to ig Portugal, Gibraitar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, — Australia, Now 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Salgon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (dupiicate), 

. Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Acora, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seycheiles, Mauritius, 
and Maniia. „TTT 

Telegrams should be sent from the Company's Stations 
LONDON Ti, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; -206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
_ GLASGOW—5, ROYAL BANK PLACE. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, те 8 myrna, Chio, 8 Venir Ве шо, Canea, Sitia, 
Rhodes, Trieste, Corfu, Zante, Patras, кеше ге серо, Bania Ma ов, Andros, 2. and 
ё Greek 


This Company's Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon ail its Main Sections. 


cc 
“minaret VT. S. BASTERN,” trinum 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
87, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 60, Old Broad Street, E.O, By Order, GEORGE DRAPEB, Seorctary, 


————————— natae — — — — 
— илы |1 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL: WiREHs. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 

INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES IN THE BTRAITS SETTLE- 

MENTS, OHINA, MANILA, COCHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTIN OPLE, AND OTHER PLAOES. IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY In the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


are accepted ai the Company's Offioes— 
LONDON: 18, Old E Broad Street, E. O., 6 =й 8, Lime Street Square, and 
10 and 11, cing Lane, E.O. 

LIVERPOOL: African House, 6, Water Street, 
MANOHESTER: 60, Spring Gardens. 

Where receipts are given gratis for the charges made and whence es are sent direct by Special Wire, and 

at any Postal elegraph Office throughout, the Kingdom. 
ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmisrion of the Via.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 


application to the Company's Stations or Head Offices, 18, Old Broad Street, London, Е.С, 
W. ANDREWS, Managing Director. 


THE INDESTRUCTIBLE PAINT COMPANY, Ltd., 27, Cannon St. Б.О. 


 BROWNINC'S PRESERVATIVE ENAMEL PAINT, 


IN ANY OOLOUR OR TINT. 
READY MIXED. UGEARLE AT ANY TIME. For 8HIPO, STEAMERS, YA YACHTS (шиде or outside), LAMP-POSTO (aas and Electric), 
or ALL PURPOGES where a hard and washable surface is essen as stood years of rough wear 


THE {йш ктш. PAINT resiste the action of acids and alkalies. {жол ык. Roofipg, Gas Tanks, Фо 
LASTS WELL WHERE OTHER PAINTS АВЕ USELESS, NOT AFFEOTED BY FUMES, GASES, SUDDEN CHANGES OF TEMPERATURE, &¢, 
BROWNING’S PBESERVATIVE ANTI-FOULING COMPOSITIONS. 


BROWNINC'S COLOURLESS PRESERVATIVE SOLUTION “tor damp Walls.” 


Prevents decay and makes perfecti qu catherproot Stone, Marble, Brick, Cement, Plaster, &0. The only solution used on OLEOPATRA'S NEEDLE 
which has been preserved by it 18 YEARS. 


THE PAINTS and the SOLUTION SECURED the NIGHEST AWARDS at each of tho EXNIBITIONS— 


EDLE e. 


- 


— 


— — аў 
ATRAD NE 
tig Ка 


'NUYN Jovy 


= ao 


FISHERIES, HEALTH, and INVENTIONS, in 1888, 1864, апа 1885. Telegraphic Address: '' WEATHERPROOF LONDON." 
THE MOST i 
е Duncan Wallet and Co., 
E P P 8 8 EXPORT PROWSION MERCHANTS, 
| Ship ppers of Wines, Spirits, Teas, Coffees, Co., in Bond. 
GRATEFUL—COMFORTING. 114, FENCHURCH STREET, LONDON, E. h 
RU ciem 5 made for supply of Telegraph ae ck Cable Steamers abroad 
C Q C Q A Messrs, D.W. & Co. supply Provisions and Bonded Stores to the CABLE STEAMERS 
of several Companies, a 8 STATIONS of f the EASTERN, EASTERN 
AND SOUTH AFRICAN, d ASASTERN EXTENSION, | AUSTRALASIA, AND 
. BREAKFAST AND SUPPER. CHINA TELEGRAP 0 


KIRKALDYS PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAWERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 


LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN & CO., Mr. №. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Sailing Vessels. Agents at all the Principal Ports. 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, "s" GARFORD ST, LONDON, E. 


TELEGRAPHIC ADDRESS: "EIRKALDY LONDON." 
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THE EASTERN - SOUTH AFRICAN TELEGRAPH COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Lomo, «= 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


0©600000660600006 


The above Companies, by means of Oables along the East and West Ooasts of Africa, as shown in the Map on th 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs :— 


SOUTH AFHEIOCA. | 
CAPE COLONY. NATAL, 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
ZANZIBAR. SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA, 
BAGAMOYO. DAR-ES-SALAAM, 


WEST COAST. 


BRITISH ' PORTUGUESE. FRENCH, 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. POLANA.. сга BASSAM. Moro) 
ACC OTONOU (Porto Novo). 
Е PRINCIPE, LOON. ( 
= S. THOME. WHYDAH. 
RASS, LOANDA. 
BONNY. BENGUELLA. . 
CAPE COAST CASTLE. MOSSAMEDES, CAMEROONS: 


Books of Forms, Tariffs and all Information can be obtained at the Company's Head Offices, Winchester House, 50, Old Broad Street, B.O. 


By order, 
Н. E. PLANK, Secretary, GEORGE DRAPER, Secretary, J. OAMBROOK, Sacre, 


Arrtoan Dinzct Фагвевлев Company, Rar. аир кок Arroan Turzenarn Was: Ararcan Tenn Courant. 
MPANT, 


— 
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К dem 2 TE hg 
"m — SUBMARINE TELEGRAPH. COMPANY, Ln. 
THE WESTERN « BRAZILIAN TELEGRAPH C0., Im. 


HE above Companies connect the Continent of Europe with that of South 
America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de J aneiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos — also by cable 
from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with . 


THE PACIFIC & EUROPEAN TELEGRAPH Oo., Ltd. 


— AND — 


THE WEST COAST OF AMERICA TELEGRAPH Co., Ша, 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Vaiparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira — — æ æ æ æ æ æ | Argentine Republic—All Station 
баре Verde Islands—St. Vincent 
T 203 Bt. Iago om — = — 
Brazil—Pernambuco = æ æ —— 
„ All other Stations -  — = æ = 


Paraguay—All Stations — — æ — 
Bolivia All Station — — — - 
Ohili—All Stations — S 
Peru— All Stations —U— = — "= 


000000 


Tariff-OCards, Books of Forms, and all information can be obtained at the Head Offiees of the 
Companies. Messages should be marked “Via Eastern.” | И 


Вт Оврев, 
RIOHABD OOLLETT, Sroretary, 
Baazmiam Бовмамив Твівевағя Oo., Womens Ноо, Oto Broan STRART, 
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E COMMERCIAL." 


THE LEADING ATLANTIC CABLE COMPANY. ih = 


ORTISH COLUMBIA CANA DA — SES, 
— SS <? 
io^ D P ers 


А” Б.А МЕС OCEAN 


р COL AMYOS 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGSAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST hELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The '* COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touohing at Nova Scotia, connect with the Canadian Pacific Railway Telegraphs 
for all important places in Canada, from the Atlantic to the Pacific; the ONLY COMPANY having Lines in British Columbia. The “COMMERCIAL '" Company's 
Cables landing in New York City and near Boston connect with its OWN SYSTEM of Land Lines, reaching all parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION "VIA COMMERCIAL,” ов uss THE COMPANY'S GLOBE TRADE MARE FORMS, 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, . o. FREDE. WARD, MANAGER IN ENGLAND. 
BARING BROTHERS & 00., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY, 


HEAD OFFIOE : 253, BROADWAY, NEW YORK, U.S. A. 
JOHN W. MACKAY, PRESIDENT. GEO. G. WARD, VicE-PRESIDENT AND GENERAL MANAGER, ALBERT BECK, SzchRETARY. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplered. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the | 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for | 


ALL POINTS In MEXIOO and CENTRAL and SOUTH AMERIOA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting ab that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


То ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


“Wia Western Union.” Tutup cage) mie 


The Offices of the Co 
.in Great Britain are 252. GRESHAM HOUSE, -OLD BROAD STREET, LONDON, . 0. 
RECEIVING OFFICES: 


40, MARK LANE, LONDON 2, NORTHUMBERLAND AVENUE, LONDON, W.C. | 1, PANMURE STREET, DUNDEE. 
a1, і ROYAL EXCHANGE "LONDON, Е.С. A5, EXCHANGE BUILDINGS, LIVERPOOL. ' 106, GEORGE STREET, EDINBURGH. 
21 7 NCHURCH 8 ET, LONDON, E.C BACKHALL CHAMBERS, BALDWIN ST., BRISTOL. | EXCHANGE BUILDING 
WING! HAM í HOUSE, ARUNDEL S., STRAND, 10 GORDON STREET LABOD. 7, ROYAL EXCHANGE, BANK ST., MANCHESTER, 
N. W.C. FORSTER SQUARE, BRADFORD 1, SIDE, NhWCASTLE-ON.TYNE. 


THE ELECTRICIAN: 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


Offices :—1, 2 and 3, SALISBURY COURT, FLEET STREET, LONDON, Е.С. , 
Telephone 949 Holborn. Telegrams; “ Electricuun Newspaper London." | К e 


No 1014 7987 FRIDAY, OCTOBER 22, 1897 МИЙ, 


‘TELEGRAPH MANUFACTURING %% 


ELECTRICAL AND TELEGRAPH ENGINEERS. 


сро рр Acoma and CONTRACTORS to the British ADMIRALTY, POST OFFICE, WAR OFFICE, all British "es kell Co,’s, ELECTRIC LIGHT 00. v, 
the NATIONAL TELEPHONE Co., COLONIAL GOVERNMENTS, MUNICIPALITIES, &c., 


ELECTRIC LIGHT TELEPHONE . TELEGRAPH 


Cables and Wires; Vulcanised Rubber, Lead Instruments; Exchange Equipments; Cables, ^ Postal, Railway, Fire Alarm and Police Equip- 
Covered, Armoured; Mains, Concentrics, Flexible Wires, Batteries, Insulalors, Switchboards for ments; Railway Signals and Blocks; Iron Poles 
Cords. private Installations, Gutta Percha Wires. Insulators, Batteries, Cables, Gutta Percha Wires 


WORKS: HELSBY and LIVERPOOL. Head Office: HELSBY, near Warrington, England. 


Branch Offices: 11, Queen Victoria St., LONDON, E.C.; Oldham Place, Renshaw Street, LIVERPOOL ; 2, Parsonage, MANCHESTER ; and 30, Hope St., CLASCOW. 


SALES STILL INCREASING. 


JOHNSON & PHILLIPS' ARC LAMPS. 


Absolutely Steady and Reliable.” 
OVER $1,000 IN USE. 


FOR ST. PANCRAS, LONDON. DUBLIN. TUNBRIDGE WELLS. LONDONDERRY. 
HAMMERSMITH _,, PORTSMOUTH. BLACKPOOL. · TAUNTON, . ё 
STREET EALING. OXFORD. BRIGHTON. BURNLEY. | | 
LIGHTING EDINBURGH. STAFFORD. ‘WOLVERHAMPTON. ` BRAY. 
| LIVERPOOL. SOUTH SHIELDS. NELSON. &e., &c. 
IN BRISTOL. ^ CHESTER. ABERDEEN. 


Also for Interior and Exterior Lighting at Post Offices, Government Establishments, Railways, 
Exhibitions, &c.. 


SEND FOR ILLUSTRATIONS OF ACTUAL INSTALLATIONS, REDUCED PRICES, & FULL PARTICULARS. 
All Kinds of Arc Lamp Accessories and GCarbons Supplied.. 


VICTORIA WORKS, OLD CHARLTON, KENT, and 14, UNION COURT, OLD BROAD ST., LONDON, E. C. 


FELTEN & GUILLEAUME, IS 


N 


№ j We 


ic 


N 


FOR 


TELECRAPH & TELEPHONE LINES. 


| SUPERIOR QUALITIES. HICH CONDUCTIVITY. HICH BREAKINC STRAIN, 


15 
E 
| 


U nited Kingdom : 


TELEPHONE No. 1734. Telegraphic Address—'' HENLEY'S WORKS, LONDON." 
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ELECTRIC LIGHT. 
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TELEPHONE 
VV. T. HENLEY’S TELEGRAPH WORKS CO., Ltd., 


27, MARTIN'S LANE, CANNON STREET, LONDON, Е.С. Works: NORTH WOOLWICH. MELBOURNE: Corner of BOURKE and ELIZABETH STREETS. 


| 
| 
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Jules RICHARD (ux nim) 


THE 
ё 99 — PARIS — 
Art Sac ERO. Instruments. 
A DICT: xum ЫЛ AMMETERS, 


T" LIN d — —— Le d In. 
i E]. VOLTMETERS 
è ! wit | 
ЖЕУ 17% , 
2. IH | i} MJ | 


WATTMETERS 


SELF-RECORDING 
and INDICATING. 


Self-Recording and 
other Instruments for 

^ Wik all Scientific and 

n | ee Industrial Purposes, 
“onead JOSEPH LEVI & CO., Waele 

ài Ws 97, Hatton Garden, LONDON. Е.С. 
ч 0% hi ip Telegrapbic Address: Leviathan London.” Formerly 10, E St., Holborn. 
HIGH EFFICIENCY. LONG LIFE. ARMSTRONG, STEVENS & SON 
MODERATE PRICE. Whittall Street, BIRMINGHAM, 


— —— ä‚üͤ—L . 


CARBONS FOR ARG LIGHTS, 
AMBROIN, 


THE NEW INSULATING MATERIAL, 


SOLE AGENT: 


OSCAR vt SCHOLZIG, ш LONDON, E.G. NS ~ 


SOLID — me 2: 4 DYNAMO 
рор. — 
SHEETS NN m. à FORGED 

es yes d SEND FOR LIST. 


‘THE VULCAN | 
BOILER & GENERAL INSURANCE 


68.69.70 & 71 COMPANY, Limited 
CHISWELL S* LON DONEC! 


(Late The Boiler Insurance and Steam Power Company, Limited), 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


—————————— Subscribed Capital, £375,000. 
USED by the Principat ELECTRIC companies | Boilers and Engines Insured and Inspected. 


No chipping and dificult lids to get up. Employers Insured against Claims under “The Employers’ 
Perfectly Waterproof. Low Price. Liability Act.” 
lcwt. will do what 2icwt of Red Lead. Third Party Fidelity and Guarantee Insurance. 


ELECTRIC CEMENT" Joint Policies Issued. Individual Accident Insurance. 


TRADE MARK ONCE USED] s rALWAYS USED. Upwards of 40000 Boilers and Engines under supervision. 


euntis urbain pe J. F. L. CROSLAND, M. Inst. C. E., M. IM. E, Chief Engineer, 


vauxhall Rd EDWARD HADFIELD, Secretary. 


HOUSE’S ELECTRIC CEMENT co., Ltd., LIVERPOOL. Applicatton for Ayencies Invited. 


, Googl 
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DIRECT UNITED STATES GABLE COMPANY, : 


Direct Cable Route for Telegrams 


NEW YORK, BOSTON, PHILADELPHIA, BALTIMORE, ST. LOUIS, CHICAGO, 
SAN FRANCISCO, NEW ORLEANS, MONTREAL, QUEBEC, TORONTO, 
And all places in the United States of America, Canada, West Indies, and Central and South Ameriea, &е, 


ооо 
to many of the principal Telegraph Stations in 18 P 
the United States of America and Canada. @ WORD. 
For further particulare, Books of Forms, Tariffe, &., apply to the Traffic Manager at the Company's Offices. 


The Name of the Place from which. Messages originate is Transmitted Free of ар 
HEAD STATIONS Aer Open). 


LoN DON... 2. 39, MARK LANE, E. C. | HALIFAX. (Nova Scotia) 48, BEDFORD ROW. 
LIVERPOOL ......... D 6, EXCHANGE BUILDINGS. . * BOSTON... OLD STATE HOUSE, STATE STREET, and POST 
NEW TORK .. 40, BROADWAY, | OFFICE BUILDING, POST OFFICE SQUARE. 
BRANCH STATIONS IN LONDON. 
SOUTH SEA HOUSE (adjoining the Baltic”), THREADNREDLE Sr., E. C. THE COMMERCIAL SALE ROOMS, MINCING LANE, E.C, 
EAST INDIA AVENUE, LEADENHALL STREET, E.C. | 54, THROGMORTON STREET, Е.С, | 
PROVINCIAL STATIONS, | 
BRISTOL—BACK HALL CHAMBERS, BALDWIN STREET. | GLASGOW—4 WATERLOO STREET. 


To save time, the Public in London, Liverpool, Bristol, Glasgow ana New York are recommended o hand In 
their Telegrams at the Company’s Stations as above, where receipts are given for the amounts charged. 
M rs nin for this Company's Cables handed in at Postal Telegraph Offices must, be marked "Via DIRECT CABLE." This instruction is 
General Offices: WINCHESTER HOUSE, 50 Old Broad Street, London E. O. | | T. FINNIS Misc 


ANGLO - AMERICAN TELEGRAPH COMPANY, LIMITED, 
FIVE DIREOT CABLE ROUTES 


(AUTOMATIC DUPLEX SYSTEM) 
FROM THE UNITED KINGDOM AND FRANCE TO 


All places in the United States, Canada, Newfoundland, West Indies, Mexico, Central 
America, South America, &oc. | 


RATE to NEW YORK CITY and all places 18 PER 
Easterly thereof , WORD 


The name of the place from which Telegrams originate is transmitted Free of Oharge. 
Fer other charges and particulars apply at the Company's Offices, Stations, Agencies, or any Postal Telegraph. Office 


mms /p ү Ин Company, messages should be marked "i VIA ANGLO.” 


The Public are recommended, in order to save time, to hand in their Telegrams at the following STATIONS of the Company :— 


LONDON .................. 71, OLD BROAD STREET, Е.С. | CARDIFF .................. 125, BUTE STREET. 
24, THROGMORTON ST., E.C. | NEWCASTLE-ON-TYNE 1, SIDE. 
109, FENCHURCH ST., Е.С., | BRADFORD .............. 10, FORSTER SQUARE. 


2, NORTHUMBERLAND AVENUE, | EDINBURGA 
CHARING CROSS, W.C. DUNDEE 
HAY’S WHARF, TOOLEY | LEITH 


„ 50 FREDERICK STREET. 
УКУК с Зер ЖЫЛЫ 1, PANMURE STREET. 
SOS sh boa Gated AA QE Và EXCHANGE BUILDINGS. 


STREET, S.E. | 
46, MARK LANE, Е.С. NEW YORK .............. STOCK EXCHANGE. 
8, BROAD STREET. 
LIX ERPOOL............... Al, THE EXCHANGE. 16. BEAVER STREET. 
MANCHESTER............ 7, ROYAL EXCHANGE. 445, BROOME STREET. 
GLASGOW.................. 29, GORDON STREET. MONTREAL ............... Corner ST. SACRAMENT AND 
BRISTOL о BACK HALL CHAMBERS, ST. FRANCOIS XAVIER 
BALDWIN STREET, STREETS. 
Tariffs and other information may also be obtained at the following Agencies of the Company :— 
DHH 37, RUE CAUMARTIN,| | HAVRE ......... ... BOULEVARD DE STRASBOURG, 118. 


General Offices of the Company, 26, Old Broad-street, London, E.C т. WELLS P | 
# 
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E. P. S. 


STORAGE BATTERIES 


~- HAVING AN OUTPUT OF 


100,000,000 


(ONE HUNDRED MILLION) 


WA ATT HO Es 
Supplied during past 4 Years. 


This does NOT include the so-called TU DOR B ATTERI r 8 manufactured on the Continent 


under LICENCE FROM E. P. S. CO. 
ALL THE ABOVE WERE MANUFACTURED IN ENGLAND. 


Offices: 4, GREAT WINCHESTER ST., LONDON, E.C. 


CONTRACTORS FOR THE LAYING 


OF COMPLETE SYSTEMS \ (D. 


OF UNDERGROUND GO. 
MAINS FOR TELEGRAPHS, 


TELEPHONES, 
ELECTRIC LIGHT, 
TRANSMISSION OF POWER, &c. 


EASTON, ANDERSON & GOOLDEN, Lid. 


Head Offices and а КЕМТ. 9 34, 35, 36, NEW TOTHILL ST., ENE 
LONDON—Broad * Chambers, Broad Bastotaary, S.W. Shove 1 (Close to St. James's Park Station), 
stminster Palace Hotel.) 


CARDIFF OFFICE “Westom Mail Buildings, St. Mary Street, NEWCASTLE OFFICE—2, St. Nicholas Buildings. 


ELECTRIC MINING PLANT wire Patent ENCLOSED MOTORS. 


ELECTRIC COAL CUTTING. ELECTRIC LIFTS. 
Electric Light. Electric Power. 


“SiS BOILERS. HIGH-SPEED ENGINES. „ышт 


ed and Publish «d for the Pr oprietor by GEORGE T! CKER, at the Offices, 1. ! and 3, SBURY RT, b, FLEET STRKET, in t the | City of London, 
FR CTOBER 1807. 
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